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A000594 Ramanujan's tau function (or tau numbers). 
(Formerly M5153 N2237) 

+30

91 

1, -24, 252, -1472, 4830, -6048, -16744, 84480, -113643, -115920, 534612, -370944, -
577738, 401856, 1217160, 987136, -6905934, 2727432, 10661420, -7109760, -4219488, -
12830688, 18643272, 21288960, -25499225, 13865712, -73279080, 24647168 (list; graph; listen) 

OFFSET 1,2

COMMENT Coefficients of the cusp form of weight 12 for the full modular 
group. 
It is conjectured that tau(n) is never zero. 
Number of partitions of n into an even number of distinct parts - 
partitions of n into an odd number of distinct parts, with 24 types 
of each part. - Jon Perry (perry(AT)globalnet.co.uk), Apr 04 2004 
M. J. Hopkins mentions that the only known primes p for which tau(p) 
== 1 mod p are 11, 23 and 691, that it is an open problem to decide 
if there are infinitely many such p, and that no others are known 
below 35000. Simon Plouffe has now searched up to tau(314747) and 
found no other examples. - njas, Mar 25 2007 

REFERENCES M. Boylan, Exceptional congruences for the coefficients of certain 
eta-product newforms, J. Number Theory 98 (2003), no. 2, 377-389. 
G. Everest, A. van der Poorten, I. Shparlinski and T. Ward, 
Recurrence Sequences, Amer. Math. Soc., 2003; see esp. p. 255. 
N. J. Fine, Basic Hypergeometric Series and Applications, Amer. 
Math. Soc., 1988; p. 77, Eq. (32.2). 
Bruce Jordan and Blair Kelly (blair.kelly(AT)att.net), The vanishing 
of the Ramanujan tau function, preprint, 2001. 
D. H. Lehmer, The Vanishing of Ramanujan's Function tau(n), Duke 
Mathematical Journal, 1947, pp. 429-433. 
D. H. Lehmer, Tables of Ramanujan's function tau(n), Math. Comp., 24 
(1970), 495-496. 
Yu. I. Manin, Mathematics and Physics, Birkhaeuser, Bosten, 1981. 
H. McKean and V. Moll. Elliptic Curves, Camb. Univ. Press, p. 139. 
S. C. Milne, Infinite families of exact sums of squares formulas, 
Jacobi elliptic functions, continued fractions and Schur functions, 
Ramanujan J., 6 (2002), 7-149. 
M. Ram Murty, The Ramanujan tau-function, pp. 269-288 of G. E. 
Andrews et al., editors, Ramanujan Revisited. Academic Press, NY, 
1988. 
S. Ramanujan, On Certain Arithmetical Functions. Collected Papers of 
Srinivasa Ramanujan, p. 153, Ed. G. H. Hardy et al., AMS Chelsea 
2000. 
S. Ramanujan, On Certain Arithmetical Functions. Ramanujan's Papers, 
p. 196, Ed. B. J. Venkatachala et al., Prism Books, Bangalore 2000. 
J.-P. Serre, A course in Arithmetic, Springer-Verlag, 1973, see p. 
98. 
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J.-P. Serre, Sur la lacunatit\'e des puissances de eta, Glasgow 
Math. Journal, 27 (1985), 203-221. 
J. H. Silverman, Advanced Topics in the Arithmetic of Elliptic 
Curves, Springer, see p. 482. 
H. P. F. Swinnerton-Dyer, On l-adic representations and congruences 
for coefficients of modular forms, pp. 1-55 of Modular Functions of 
One Variable III (Antwerp 1972), Lect. Notes Math., 350, 1973. 
H. P. F. Swinnerton-Dyer, Congruence properties of tau(n), pp. 289-
311 of G. E. Andrews et al., editors, Ramanujan Revisited. Academic 
Press, NY, 1988. 
G. N. Watson, A table of Ramanujan's function tau(n), Proc. London 
Math. Soc., 51 (1950), 1-13. 
D. Zagier, Introduction to Modular Forms, Chapter 4 in M. 
Waldschmidt et al., editors, From Number Theory to Physics, Springer-
Verlag, 1992. 
M. J. Hopkins, Algebraic toplogy and modular forms, Proc. Internat. 
Congress Math., Beijing 2002, Vol. I, pp. 291-317. 

LINKS Simon Plouffe, Table of n, a(n) for n = 1..16090 

B. C. Berndt and K. Ono, Ramanujan's unpublished manuscript on the 

partition and tau functions with proofs and commentary 

B. C. Berndt and K. Ono, Ramanujan's unpublished manuscript... 

B. C. Berndt and K. Ono, Ramanujan's unpublished manuscript on the 

partition and tau functions with proofs and commentary 

F. Brunault, La fonction Tau de Ramanujan 

N. A. Carella, Note on the Tau Function 

D. X. Charles, Computing The Ramanujan Tau Function 

John Cremona, Home page 

J. A. Ewell, Ramanujan's Tau Function 

J. A. Ewell, Ramanujan's Tau Function 

J. L. Hafner and J. Stopple, The Ramanujan Journal 4(2) 2000, A Heat 

Kernel Associated to Ramanujan's Tau Function 

Jerry B. Keiper, Ramanujan's Tau-Dirichlet Series 

F. Luca and I. E. Shparlinski, Arithmetic properties of the 

Ramanujan function 

K. Matthews, Computing Ramanujan's tau function 

S. C. Milne, New infinite families of exact sums of squares 

formulas, Jacobi elliptic functions, and Ramanujan's tau function, 

Proc. Nat. Acad. Sci. USA, 93 (1996) 15004-15008. 
P. Moree, On some claims in Ramanujan's 'unpublished' manuscript on 

the partition and tau functions 

M. R. Murty, V. K. Murty and T. N. Shorey, Odd values of the 

Ramanujan tau-function 

Oklahoma State Mathematics Department, Ramanujan tau L-Function 

J. Perry, Ramanujan's Tau Function 

S. Ramanujan, Collected Papers, Table of tau(n);n=1 to 30 

J. P. Serre, An interpretation of some congruences concerning 

Ramanujan's tau function 

J. P. Serre, An interpretation of some congruences concerning 

Ramanujan's Tau function 

N. J. A. Sloane, My favorite integer sequences, in Sequences and 

their Applications (Proceedings of SETA '98). 
N. J. A. Sloane, My Favorite Integer Sequences 

D. A. Steffen, Les Coefficients de Fourier de la forme modulaire: La 
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fonction de Ramanujan tau(n) 

William Stein, Database 

E. W. Weisstein, Link to a section of The World of Mathematics. 

Index entries for "core" sequences 

Index entries for expansions of Product_{k >= 1} (1-x^k)^m 

B. Edixhoven et al., Computing the coefficients of a modular form 

M. Z. Garaev, V. C. Garcia and S. V. Konyagin, Waring problem with 

the Ramanujan tau function 

FORMULA G.f.: x Product_{k=1..infinity} (1 - x^k)^24. 
|a(n)| = O(n^(11/2 + epsilon)), |a(p)| <= 2 p^(11/2) if p is prime. 
These were conjectured by Ramanujan and proved by Deligne. 
Zagier says: The proof of these formulae, if written out from 
scratch, has been estimated at 2000 pages; in his book Manin cites 
this as a probable record for the ratio: `length of proof:length of 
statement' in the whole of mathematics. 
G.f. A(x) satisfies 0=f(A(x),A(x^2),A(x^4)) where f(u,v,w)=uw(u+48v
+4096w)-v^3. - Michael Somos, Jul 19 2004 

EXAMPLE x Product (1 - x^k)^24 = x - 24*x^2 + 252*x^3 - 1472*x^4 + 4830*x^5 
- 6048*x^6 - 16744*x^7 + 84480*x^8 - 113643*x^9 + ... 

MAPLE M := 50; t1 := series(x*mul((1-x^k)^24, k=1..M), x, M); A000594 := n-
> coeff(t1, x, n); 

MATHEMATICA CoefficientList[ Take[ Expand[ Product[ (1 - x^k)^24, {k, 1, 30} ]], 
30], x] (* Or *) 
(* first do *) Needs["NumberTheory`Ramanujan`"] (* then *) Table
[ RamanujanTau[n], {n, 30}] (from Dean Hickerson (dean(AT)math.
ucdavis.edu), Jan 03 2003) 

PROGRAM (MAGMA) M12:=ModularForms(Gamma0(1), 12); t1:=Basis(M12)[2]; 
PowerSeries(t1[1], 100); Coefficients($1); 
(PARI) a(n)=if(n<1, 0, polcoeff(x*eta(x+x*O(x^n))^24, n)) 
(PARI) a(n)=if(n<1, 0, polcoeff(x*(sum(i=1, (sqrtint(8*n-7)+1)\2, (-
1)^i*(2*i-1)*x^((i^2-i)/2), O(x^n)))^8, n)) 

CROSSREFS Cf. A076847 (tau(p)), A037955, A027364, A037945, A037946, A037947, 

A008408 (Leech). 

For a(n) mod N for various values of N see A046694, A126811-... 

Sequence in context: A052652 A052732 A086603 this_sequence A022716 

A051828 A076847 

Adjacent sequences: A000591 A000592 A000593 this_sequence A000595 

A000596 A000597 

KEYWORD sign,easy,core,mult,nice 

AUTHOR njas 

A121733 Numbers n such that two consecutive Ramanujan tau numbers are congruent mod 691, or A000594[n] == A000594[n
+1] mod 691, or A046694[n] = A046694[n+1]. 

+20

7 

184, 2103, 3421, 3638, 4342, 5181, 6029, 6233, 8323, 8628, 8721, 9658, 9905, 11322, 
11774, 11888, 12410, 12774, 12811, 13063, 13484, 14744, 14906, 15065, 15247, 16581, 
16610, 18248, 18396, 18703, 19514, 20476, 20479, 21657, 22089, 22984 (list; graph; listen) 
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OFFSET 1,1

COMMENT Corresponding Ramanujan tau numbers mod 691 are listed in A121734[n] = A046694[a

(n)]. A121734[n] begins 

{483,209,21,632,650,541,546,281,666,440,397,576,18,251,356,207,532,361,121,642, 
288,167,348,505,561,0,108,166,97,492,58,255,632,151,679,185,141,587,0,...}. 
There are instances of three consecutive equal terms in A046694, with A046694

[n] = A046694[n+1] = A046694[n+2]. Equivalently there are consecutive equal 

terms a(n) such that a(n) = a(n+1). The first such set is A046694(290217) = 

A046694(290218) = A046694(290219) = 0. - Alexander Adamchuk (alex(AT)kolmogorov.

com), Aug 18 2006 

LINKS E. W. Weisstein, Link to a section of The World of Mathematics. Ramanujan's Tau 

Function. 

EXAMPLE a(1) = 184 because the first pair of equal consecutive numbers in A046694[n] is 

A046694[184] = A046694[185] = 483 = A121734[1]. 

MATHEMATICA Select[Range[30000], Mod[DivisorSigma[11, #1], 691]==Mod[DivisorSigma[11, #1
+1], 691]&] 

CROSSREFS Cf. A121734, A046694, A000594. 

Sequence in context: A028676 A030465 A061657 this_sequence A035831 A094631 

A060491 

Adjacent sequences: A121730 A121731 A121732 this_sequence A121734 A121735 

A121736 

KEYWORD nonn 

AUTHOR Alexander Adamchuk (alex(AT)kolmogorov.com), Aug 18 2006 

A121734 Ramanujan tau numbers such that A000594[n] == A000594[n+1] mod 691, or A046694[n] = A046694[n+1]. +20

7 
483, 209, 21, 632, 650, 541, 546, 281, 666, 440, 397, 576, 18, 251, 356, 207, 532, 
361, 121, 642, 288, 167, 348, 505, 561, 0, 108, 166, 97, 492, 58, 255, 632, 151, 
679, 185, 141, 587, 0, 549, 459, 428, 549, 157, 559, 121, 605, 102 (list; graph; listen) 

OFFSET 1,1

COMMENT Corresponding indices n are listed in A121733[n] = 

{184,2103,3421,3638,4342,5181,6029,6233,8323,8628,8721,9658,9905,...}. 

LINKS E. W. Weisstein, Link to a section of The World of Mathematics. 

Ramanujan's Tau Function. 

FORMULA a(n) = mod[ A000594[ A121733[n] ], 691] = A046694[ A121733[n] ]. 

EXAMPLE a(1) = 483 because the first pair of equal consecutive numbers in 
A046694[n] is A046694[184] = A046694[185] = 483. 

MATHEMATICA Do[f=Mod[DivisorSigma[11, n], 691]; g=Mod[DivisorSigma[11, n+1], 691]; 
If[f==g, Print[{n, f}]], {n, 1, 10000}] 

CROSSREFS Cf. A121733, A046694, A000594. 

Sequence in context: A020271 A124995 A033983 this_sequence A014803 

A085120 A013771 

Adjacent sequences: A121731 A121732 A121733 this_sequence A121735 

A121736 A121737 

KEYWORD nonn 

AUTHOR Alexander Adamchuk (alex(AT)kolmogorov.com), Aug 18 2006 

A128378 A000012^24 * A000594. +20

7 
1, 0, -24, -24, 252, 552, -1196, -5496, -1218, 27808 (list; graph; listen) 
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OFFSET 1,3

COMMENT Conjecture: Given the infinite set of sequences generated from using 
the partial sum operator on A000594, (i.e. A000012^k * A000594, k in 

succession =1,2,3,...), k=23 and k=24 are the only two sequences in 
the set with zeros. In A128379, k = 23: (1, -1, -24, 0, 276, 300, -

1748, -4300,...). 

FORMULA A000012^24 * A000594; (partial sum operator performed 24 times on 

A000594). 

CROSSREFS Cf. A000012, A000594, A128379. 

Sequence in context: A004011 A056465 A056455 this_sequence A004513 

A004465 A066024 

Adjacent sequences: A128375 A128376 A128377 this_sequence A128379 

A128380 A128381 

KEYWORD nonn 

AUTHOR Gary W. Adamson (qntmpkt(AT)yahoo.com), Feb 28 2007 

A128379 A000012^23 * A000594. +20

7 
1, -1, -24, 0, 276, 300, -1748, -4300, 4278, 29026 (list; graph; listen) 

OFFSET 1,3

COMMENT Conjecture: given A000012^k * A000594, k=23 and 24 are the only k's 

generating sequences with zeros. k=24 in A128378: (1, 0, -24, -24, 

252, 552, -1196, -5496,...). 

FORMULA A000012 (partial sum operator) performed 23 times on A000594. 

CROSSREFS Cf. A128378, A000012, A000594. 

Sequence in context: A030464 A053558 A023923 this_sequence A111983 

A040581 A040582 

Adjacent sequences: A128376 A128377 A128378 this_sequence A128380 

A128381 A128382 

KEYWORD nonn 

AUTHOR Gary W. Adamson (qntmpkt(AT)yahoo.com), Feb 28 2007 

A063938 Numbers n such that n divides tau(n), where tau(n)=A000594(n) is Ramanujan's tau function. +20

6 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 24, 25, 27, 28, 30, 32, 
35, 36, 40, 42, 45, 48, 49, 50, 54, 56, 60, 63, 64, 70, 72, 75, 80, 81, 84, 88, 90, 
91, 92, 96, 98, 100, 105, 108, 112, 115, 120, 125, 126, 128, 135, 140, 144, 147, 
150, 160, 161, 162, 168 (list; graph; listen) 

OFFSET 1,2

COMMENT Although most small numbers are in the sequence, it becomes sparser 
for larger values; e.g. only 504 numbers up to 10000 and only 184 
numbers from 10001 to 20000 are in the sequence. 

LINKS E. W. Weisstein, Link to a section of The World of Mathematics. 

MATHEMATICA (* First do <<NumberTheory`Ramanujan` *) test[n_] := Mod[RamanujanTau
[n], n]==0; Select[Range[200], test] 

CROSSREFS For the sequence when n is prime see A007659. Cf. A063940, A000594, 

A079334. 

Sequence in context: A080672 A056757 A079333 this_sequence A002473 

A117296 A096503 

Adjacent sequences: A063935 A063936 A063937 this_sequence A063939 

A063940 A063941 

KEYWORD nonn,easy 
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AUTHOR Robert G. Wilson v (rgwv(AT)rgwv.com), Aug 31 2001 

EXTENSIONS More terms from Dean Hickerson (dean(AT)math.ucdavis.edu), Jan 03 
2003 

A128380 A097806^24 * A000594. +20

5 
1, 0, -48, -24, 1104, 1128, -15892, -25368, 156240, 360640 (list; graph; listen) 

OFFSET 1,3

COMMENT Conjecture: Given the infinite set of sequences generated from the 
pairwise operation on A000594 (A097806^k * A000594), k = 24, 

(A128380) is the only sequence in the set with a zero. The sequence 

generated from k=23 = (1, -1, -47, 23, 1081, 47, -15939,...). 
Analogous conjecture with the partial sum operator: (Cf. A128378, 

A128379); in which zeros are conjectured to occur only with k=23 and 

k=24. A128380 mod 24 = 1, 0, 0, 0, 0, 0, -4, 0, 0, 16,... 

FORMULA Pairwise operation performed 24 times on A000594 

CROSSREFS Cf. A000594, A097806, A128378, A128379. 

Sequence in context: A124354 A033979 A033368 this_sequence A094658 

A085517 A033694 

Adjacent sequences: A128377 A128378 A128379 this_sequence A128381 

A128382 A128383 

KEYWORD nonn 

AUTHOR Gary W. Adamson (qntmpkt(AT)yahoo.com), Feb 28 2007 

A121742 Numbers n such that three consecutive Ramanujan tau numbers are congruent mod 691, or A000594[n] == A000594
[n+1] == A000594[n+2] mod 691, or A046694[n] = A046694[n+1] = A046694[n+2]. 

+20

4 

290217, 477155, 1051085, 1153412, 1409635, 1409636 (list; graph; listen) 

OFFSET 1,1

COMMENT Corresponding Ramanujan tau numbers mod 691 are listed in A121743[n] 

= A046694[a(n)]. A121743[n] begins {0,276,91,79,0,0,...}. a(n) are 

the indices of the first number in the Ramanujan tau triplets mod 
691. All a(n) belong to A121733[n] - indices of the first number in 

the Ramanujan tau twins mod 691. There are also quadruplets in the 
Ramanujan tau mod 691 such that A046694[n] = A046694[n+1] = A046694[n

+2] = A046694[n+3]. The first such Ramanujan tau Quadruplet mod 691 

starts with A046694[1409635] = 0. 

LINKS E. W. Weisstein Link to a section of The World of Mathematics. 

Ramanujan's Tau Function. 

MATHEMATICA Do[f=Mod[DivisorSigma[11, n], 691]; g=Mod[DivisorSigma[11, n+1], 
691]; h=Mod[DivisorSigma[11, n+2], 691]; If[f==g&&g==h, Print[{n, 
f}]], {n, 1, 1500000}] 

CROSSREFS Cf. A121743, A121733, A121734, A046694, A000594. 

Sequence in context: A131263 A096519 A043616 this_sequence A093792 

A068241 A104328 

Adjacent sequences: A121739 A121740 A121741 this_sequence A121743 

A121744 A121745 

KEYWORD nonn 

AUTHOR Alexander Adamchuk (alex(AT)kolmogorov.com), Aug 19 2006 

A128381 A007318^24 * A000594. +20

4 
1, 0, -324, -10976, -260898, -4919184, -67536616, -212659776, 28757879829 (list; graph; 

listen) 
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OFFSET 1,3

COMMENT Conjecture: given the bto performed any k times on A000594 

(k=1,2,3,...); k=6 and k=24 are the only members of the set with 
zeros. k=6 generates (1, -18, 0, 688, 4494, 5508,...). 

FORMULA Binomial transform operation performed 24 times on A000594 

CROSSREFS Cf. A007318, A000594, A128378, A128379, A128380, A128382. 

Sequence in context: A111278 A014792 A064197 this_sequence A128992 

A088216 A121001 

Adjacent sequences: A128378 A128379 A128380 this_sequence A128382 

A128383 A128384 

KEYWORD nonn 

AUTHOR Gary W. Adamson (qntmpkt(AT)yahoo.com), Feb 28 2007 

A126811 Ramanujan numbers (A000594) read mod 2. +20

3 
1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0 (list; graph; listen) 

OFFSET 1,1

REFERENCES H. P. F. Swinnerton-Dyer, On l-adic representations and congruences 
for coefficients, of modular forms, pp. 1-55 of Modular Functions of 
One Variable III (Antwerp 1972), Lect. Notes Math., 350, 1973. 

CROSSREFS Cf. A000594. 

Sequence in context: A014954 A015899 A015494 this_sequence A014057 

A015689 A104124 

Adjacent sequences: A126808 A126809 A126810 this_sequence A126812 

A126813 A126814 

KEYWORD nonn 

AUTHOR njas, Feb 25 2007 
page 1 2 3 4 5 6 7 8 9 10 
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1 1
2 -24
3 252
4 -1472
5 4830
6 -6048
7 -16744
8 84480
9 -113643
10 -115920
11 534612
12 -370944
13 -577738
14 401856
15 1217160
16 987136
17 -6905934
18 2727432
19 10661420
20 -7109760
21 -4219488
22 -12830688
23 18643272
24 21288960
25 -25499225
26 13865712
27 -73279080
28 24647168
29 128406630
30 -29211840
31 -52843168
32 -196706304
33 134722224
34 165742416
35 -80873520
36 167282496
37 -182213314
38 -255874080
39 -145589976
40 408038400
41 308120442
42 101267712
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43 -17125708
44 -786948864
45 -548895690
46 -447438528
47 2687348496
48 248758272
49 -1696965207
50 611981400
51 -1740295368
52 850430336
53 -1596055698
54 1758697920
55 2582175960
56 -1414533120
57 2686677840
58 -3081759120
59 -5189203740
60 -1791659520
61 6956478662
62 1268236032
63 1902838392
64 2699296768
65 -2790474540
66 -3233333376
67 -15481826884
68 10165534848
69 4698104544
70 1940964480
71 9791485272
72 -9600560640
73 1463791322
74 4373119536
75 -6425804700
76 -15693610240
77 -8951543328
78 3494159424
79 38116845680
80 4767866880
81 1665188361
82 -7394890608
83 -29335099668
84 6211086336
85 -33355661220
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86 411016992
87 32358470760
88 45164021760
89 -24992917110
90 13173496560
91 9673645072
92 -27442896384
93 -13316478336
94 -64496363904
95 51494658600
96 -49569988608
97 75013568546
98 40727164968
99 -60754911516
100 37534859200
101 81742959102
102 41767088832
103 -225755128648
104 -48807306240
105 -20380127040
106 38305336752
107 90241258356
108 107866805760
109 73482676310
110 -61972223040
111 -45917755128
112 -16528605184
113 -85146862638
114 -64480268160
115 90047003760
116 -189014559360
117 65655879534
118 124540889760
119 115632958896
120 102825676800
121 498319933
122 -166955487888
123 77646351384
124 77785143296
125 -359001100500
126 -45668121408
127 -262717201024
128 338071388160
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129 -4315678416
130 66971388960
131 631528759932
132 -198311113728
133 -178514816480
134 371563845216
135 -353937956400
136 -583413304320
137 -297198746214
138 -112754509056
139 596793577940
140 119045821440
141 677211820992
142 -234995646528
143 -308865667656
144 -112181096448
145 620204022900
146 -35130991728
147 -427635232164
148 268217998208
149 -1115433620850
150 154219312800
151 -824447297848
152 900676761600
153 784811057562
154 214837039872
155 -255232501440
156 214308444672
157 1315116754406
158 -914804296320
159 -402206035896
160 -950091448320
161 -312162946368
162 -39964520664
163 -357832759588
164 -453553290624
165 650708341920
166 704042392032
167 2754833892216
168 -356462346240
169 -1458379197393
170 800535869280
171 -1211595753060
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172 25209042176
173 -950387449578
174 -776603298240
175 426959023400
176 527734751232
177 -1307679342480
178 599830010640
179 1681384224780
180 807974455680
181 -996774496018
182 -232167481728
183 1753032622824
184 1574983618560
185 -880090306620
186 319595480064
187 -3691995187608
188 -3955776986112
189 1226984915520
190 -1235871806400
191 2762403350592
192 680222785536
193 5442387685442
194 -1800325645104
195 -703199584080
196 2497932784704
197 -2876091504354
198 1458117876384
199 728391402200
200 -2154174528000
201 -3901420374768
202 -1961831018448
203 -2150040612720
204 2561714781696
205 1488221734860
206 5418123087552
207 -2118677359896
208 -570305978368
209 5699723069040
210 489123048960
211 -6793168439188
212 2349393987456
213 2467454288544
214 -2165790200544
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215 -82717169640
216 -6190616678400
217 884806004992
218 -1763584231440
219 368875413144
220 -3800963013120
221 3989820497292
222 1102026123072
223 7334863021472
224 3293650354176
225 2897808426675
226 2043524703312
227 -1359839565924
228 -3954789780480
229 -11824411223170
230 -2161128090240
231 -2255788918656
232 10847792102400
233 -17563353448518
234 -1575741108816
235 12979893235680
236 7638507905280
237 9605445111360
238 -2775191013504
239 -7139577462960
240 1201502453760
241 -231306909358
242 -11959678392
243 13400796651732
244 -10239936590464
245 -8196341949810
246 -1863512433216
247 -6159507467960
248 -4464190832640
249 -7392445116336
250 8616026412000
251 12983053545252
252 -2800978113024
253 9966916930464
254 6305212824576
255 -8405626627440
256 -13641873096704
257 23961192565506
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258 103576281984
259 3050979729616
260 4107578522880
261 -14592514653090
262 -15156690238368
263 -24273728464488
264 11381333483520
265 -7708949021340
266 4284355595520
267 -6298215111720
268 22789249173248
269 25837706543670
270 8494510953600
271 -3767932360528
272 -6817096065024
273 2437758558144
274 7132769909136
275 -13632191675700
276 -6915609888768
277 -16418932005874
278 -14323045870560
279 6005256141024
280 -6832194969600
281 21035722907082
282 -16253083703808
283 16713176326532
284 -14413066320384
285 12976653967200
286 7412776023744
287 -5159168680848
288 22354294505472
289 13420028104723
290 -14884896549600
291 18903419273592
292 -2154700825984
293 -23926858987458
294 10263245571936
295 -25063854064200
296 -15393380766720
297 -39175875516960
298 26770406900400
299 -10770926678736
300 9458784518400
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301 286752854752
302 19786735148352
303 20599225693704
304 10524271493120
305 33599791937460
306 -18835465381488
307 15311092828556
308 13176671778816
309 -56890292419296
310 6125580034560
311 49875160575912
312 -12299441172480
313 -99480832756438
314 -31562802105744
315 9190709433360
316 -56107996840960
317 83369248359366
318 9652944861504
319 68647725277560
320 13037603389440
321 22740797105712
322 7491910712832
323 -73627062866280
324 -2451157267392
325 14731871253050
326 8587986230112
327 18517634430120
328 26030014940160
329 -44996963217024
330 -15617000206080
331 -63584021925868
332 43181266711296
333 20707267642902
334 -66116013413184
335 -74777223849720
336 -4165208506368
337 121001428335986
338 35001100737432
339 -21457009384776
340 49099533315840
341 -28250591730816
342 29078298073440
343 61522344410800
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344 -1446779811840
345 22691844947520
346 22809298789872
347 -155661561078204
348 -47631668958720
349 -25643022194650
350 -10247016561600
351 42336109121040
352 -105161550594048
353 24909815245602
354 31384304219520
355 47292873863760
356 36789573985920
357 29139505641792
358 -40353221394720
359 157584150853560
360 -46370707891200
361 -2824382481819
362 23922587904432
363 125576623116
364 -14239605545984
365 7070112085260
366 -42072782947776
367 -177901220129584
368 18403444948992
369 -35015731390206
370 21122167358880
371 26724356607312
372 19601856110592
373 -55161734023378
374 88607884502592
375 -90468277326000
376 227027200942080
377 -74185389602940
378 -29447637972480
379 146463116322980
380 -75800137459200
381 -66204734658048
382 -66297680414208
383 231449571733632
384 85193989816320
385 -43235954274240
386 -130617304450608
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387 1946216834244
388 -110419972899712
389 -149871571611810
390 16876790017920
391 -128749205976048
392 -143359620687360
393 159145247502864
394 69026196104496
395 184104364634400
396 89431229751552
397 208110680273846
398 -17481393652800
399 -44985733752960
400 -25171202969600
401 -133407937691598
402 93634088994432
403 30529506193984
404 -120325635798144
405 8042859783630
406 51600974705280
407 -97413424224168
408 -147020152688640
409 -206167580638390
410 -35717321636640
411 -74894084045928
412 332311549369856
413 86888027422560
414 50848256637504
415 -141688531396440
416 113644706660352
417 150391981640880
418 -136793353656960
419 73403515193820
420 29999547002880
421 171111932338622
422 163036042540512
423 -305398345130928
424 -134834785367040
425 176095964901150
426 -59218902925056
427 -116479278716528
428 -132835132300032
429 -77834148249312
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430 1985212071360
431 -71775829446768
432 -72336417914880
433 99881248225682
434 -21235344119808
435 156291413770800
436 -108166499528320
437 198763752966240
438 -8853009915456
439 -29031220908760
440 218142225100800
441 192848217019101
442 -95755691935008
443 328369848718692
444 67590935548416
445 -120715789641300
446 -176036712515328
447 -281089272454200
448 -45197025083392
449 -612368143631550
450 -69547402240200
451 164724885738504
452 125336181803136
453 -207760719057696
454 32636149582176
455 46723705697760
456 226970543923200
457 303483032911706
458 283785869356080
459 506060490060720
460 -132549189534720
461 -729307946668938
462 54138934047744
463 122188164073712
464 126754807111680
465 -64318590362880
466 421520482764432
467 -617380683662484
468 -96645454674048
469 259227709345696
470 -311517437656320
471 331409422110312
472 -438383931955200
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473 -9155609005296
474 -230530682672640
475 -271857947399500
476 -170211715494912
477 181380557687814
478 171349859111040
479 1050837984850080
480 -239423044976640
481 105271555603732
482 5551365824592
483 -78665062484736
484 -733526941376
485 362315536077180
486 -321619119641568
487 -219909971761864
488 587683317365760
489 -90173855416176
490 196712206795440
491 -483863128068108
492 -114295429237248
493 -886767711942420
494 147828179231040
495 -293446222622280
496 -52163393486848
497 -163948629394368
498 177418682792064
499 -108877719272500
500 528449619936000
501 694218140838432
502 -311593285086048
503 506588355787752
504 160751787356160
505 394818492462660
506 -239206006331136
507 -367511557743036
508 386719719907328
509 85753393288710
510 201735039058560
511 -24509721895568
512 -364965248630784
513 -781259049093600
514 -575068621572144
515 -1090397271369840
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516 6352678628352
517 1436688754143552
518 -73223513510784
519 -239497637293656
520 -235739289139200
521 927574652509722
522 350220351674160
523 -21818651341228
524 -929610334619904
525 107593673896800
526 582569483147712
527 364931430558912
528 132989157310464
529 -605238167047943
530 185014776512160
531 589716680624820
532 262773809858560
533 -178012887920196
534 151157162681280
535 435865277859480
536 -1307904735160320
537 423708824644560
538 -620104957048080
539 -907217963244684
540 520996671820800
541 -1695266465052058
542 90430376652672
543 -251187172996536
544 1358440752807936
545 354921326577300
546 -58506205395456
547 752144751323996
548 437476554427008
549 -790555104585666
550 327172600216800
551 1368997013214600
552 396895871877120
553 -638228464065920
554 394054368140976
555 -221782757268240
556 -878480146727680
557 187489032934806
558 -144126147384576
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559 9894172288504
560 -79833163038720
561 -930382787277216
562 -504857349769968
563 244971285916812
564 -996855800500224
565 -411259346541540
566 -401116231836768
567 -27881913916584
568 827184675778560
569 1352425875836970
570 -311439695212800
571 1432228477996772
572 454650262789632
573 696125644349184
574 123820048340352
575 -475388987464200
576 -306756182605824
577 -877659324192574
578 -322080674513352
579 1371481696731384
580 -912940321708800
581 491186908840992
582 -453682062566208
583 -853270528819176
584 123661090882560
585 317117898149220
586 574244615698992
587 -2434250501782764
588 629479061745408
589 -563383208178560
590 601532497540800
591 -724775059097208
592 -179869321928704
593 -303318212278158
594 940221012407040
595 558507191467680
596 1641918289891200
597 183554633354400
598 258502240289664
599 -1701984261329400
600 -542851981056000
601 2339216023326602
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602 -6882068514048
603 1759401252578412
604 1213586422432256
605 2406885276390
606 -494381416648896
607 -2496072486898144
608 -2097168523591680
609 -541810234405440
610 -806395006499040
611 -1552583345382048
612 -1155241876731264
613 2473009012516862
614 -367466227885344
615 375031877184720
616 -756226380349440
617 24336777156666
618 1365367018063104
619 4225450805148020
620 375702242119680
621 -1366161820349760
622 -1197003853821888
623 418481404089840
624 -143717106548736
625 -488895969711875
626 2387539986154512
627 1436330213398080
628 -1935851862485632
629 1258353120405276
630 -220577026400640
631 -4263261111420568
632 3220111123046400
633 -1711878446675376
634 -2000861960624784
635 -1268924080945920
636 592047284838912
637 980401284761766
638 -1647545406661440
639 -1112733760765896
640 1632884804812800
641 1008295928583042
642 -545779130537088
643 303982416160892
644 459503857053696

http://www.research.att.com/~njas/sequences/b000594.txt (15 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

645 -20844726749280
646 1767049508790720
647 3435828424131096
648 140675112737280
649 -2774210589848880
650 -353564910073200
651 222971113257984
652 526729822113536
653 -1185387156769098
654 -444423226322880
655 3050283910471560
656 304156780634112
657 -166349637206046
658 1079927117208576
659 -2265102374509140
660 -957842679306240
661 -5330121520762738
662 1526016526220832
663 1005434765317584
664 -2478229219952640
665 -862226563598400
666 -496974423429648
667 2393919729693360
668 -4055115489341952
669 1848385481410944
670 1794653372393280
671 3719016970449144
672 829999889252352
673 4741198635421922
674 -2904034280063664
675 1868559748713000
676 2146734178562496
677 -1413071638641474
678 514968225234624
679 -1256027191734224
680 -2817886259865600
681 -342679570612848
682 678014201539584
683 -3031157627077068
684 1783468948504320
685 -1435469944213620
686 -1476536265859200
687 -2979751628238840
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688 -16905402892288
689 922102026851124
690 -544604278740480
691 -2747313442193908
692 1398970325778816
693 1017280238423904
694 3735877465876896
695 2882512981450200
696 2733643609804800
697 -2127859436502828
698 615432532671600
699 -4425965069026536
700 -628483682444800
701 5727465442629702
702 -1016066618904960
703 -1942652670145880
704 1443076443734016
705 3270933095391360
706 -597835565894448
707 -1368704107203888
708 1924903992130560
709 698326457818910
710 -1135028972730240
711 -4331712693612240
712 -2111401637452800
713 -985169554365696
714 -699348135403008
715 -1491821174778480
716 -2474997578876160
717 -1799173520665920
718 -3782019620485440
719 9709787093595120
720 -541834695843840
721 3780043874082112
722 67785179563656
723 -58289341158216
724 1467252058138496
725 -3274269549861750
726 -3013838954784
727 2464686886685576
728 817229535682560
729 3082017633650397
730 -169682690046240
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731 118269009151272
732 -2580464020796928
733 7912852398754982
734 4269629283110016
735 -2065478171352120
736 -3667249129586688
737 -8276770434109008
738 840377553364944
739 -8406936179151460
740 1295492931344640
741 -1552195881925920
742 -641384558575488
743 1362869794471992
744 -1124976089825280
745 -5387544388705500
746 1323881616561072
747 3333728731570524
748 5434616916158976
749 -1510999629912864
750 2171238655824000
751 6817220120892752
752 2652778444947456
753 3271729493403504
754 1780449350470560
755 -3982080448605840
756 -1806121795645440
757 -667048975014994
758 -3515114791751520
759 2511663066476928
760 4350268758528000
761 -7744079729695638
762 1588913631793152
763 -1230393932134640
764 -4066257732071424
765 3790637408024460
766 -5554789721607168
767 2998000190340120
768 -3437752020369408
769 2524111226919170
770 1037662902581760
771 6038220526507512
772 -8011194672970624
773 -11145268112466978
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774 -46709204021856
775 1347459830544800
776 6337146270766080
777 768846891863232
778 3596917718683440
779 3285001442747640
780 1035109787765760
781 5234645524234464
782 3089980943425152
783 -9409519712300400
784 -1675135446577152
785 6352013923780980
786 -3819485940068736
787 13227104255899436
788 4233606694409088
789 -6116979573050976
790 -4418504751225600
791 1425699068010672
792 -5132574924871680
793 -4019022069226556
794 -4994656326572304
795 -1942655153377680
796 -1072192144038400
797 2302477758246246
798 1079657610071040
799 -18558651348375264
800 5015858304614400
801 2840270079131730
802 3201790504598352
803 782560406237064
804 5742890791658496
805 -1507747030957440
806 -732708148655616
807 6511102049004840
808 6905645184936960
809 5604717670694010
810 -193028634807120
811 -5085164185024588
812 3164859781923840
813 -949518954853056
814 2337922181380032
815 -1728332228810040
816 -1717908208386048
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817 -182584365785360
818 4948021935321360
819 -1099342046917296
820 -2190662393713920
821 279110773799022
822 1797458017102272
823 -13526517861603928
824 -19071793268183040
825 -3435312302276400
826 -2085312658141440
827 272543929352676
828 3118693073766912
829 18045917610367430
830 3400524753514560
831 -4137570865480248
832 -1559486316150784
833 11719129719838338
834 -3609407559381120
835 13305847699403280
836 -8389992357626880
837 3872298735325440
838 -1761684364651680
839 -7961834707368360
840 -1721713132339200
841 4287752862251071
842 -4106686376126928
843 5301002172584664
844 9999543942484736
845 -7043971523408190
846 7329560283142272
847 -8343868958152
848 -1575524037500928
849 4211720434286064
850 -4226303157627600
851 -3397052374923408
852 -3632092712736768
853 -14982644001390898
854 2795502689196672
855 -5852007487279800
856 7623581505914880
857 -22256130175851894
858 1868019557983488
859 5442366024533060
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860 121759673710080
861 -1300110507573696
862 1722619906722432
863 10810987426382112
864 14414456987320320
865 -4590371381461740
866 -2397149957416368
867 3381847082390196
868 -1302434439348224
869 20377723102676160
870 -3750993930499200
871 8944439700308392
872 6207816494668800
873 -8524766970273078
874 -4770330071189760
875 6011114426772000
876 -542984608147968
877 -28102437759471274
878 696749301810240
879 -6029568464839416
880 2548958848450560
881 4222089494633682
882 -4628357208458424
883 516091995437132
884 -5873015772013824
885 -6316091224178400
886 -7880876369248608
887 5719060466578536
888 -3879131953213440
889 4398936813945856
890 2897178951391200
891 890229680050932
892 -10796918367606784
893 28650951002224320
894 6746142538900800
895 8121085805687400
896 -5660667323351040
897 -2714273523041472
898 14696835447157200
899 -6785413121403840
900 -4265574004065600
901 11022255310711932
902 -3953397257724096

http://www.research.att.com/~njas/sequences/b000594.txt (21 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

903 72261719397504
904 -7193206955658240
905 -4814420815766940
906 4986257257384704
907 -84377784300844
908 2001683841040128
909 -9289515101228586
910 -1121368936746240
911 -11009058285505488
912 2652116416266240
913 -15682896303708816
914 -7283592789880944
915 8467147568239920
916 17405533320506240
917 -10574317556301408
918 -12145451761457280
919 -4863513801242680
920 7607170877644800
921 3858395392796112
922 17503390720054512
923 -5656913118074736
924 3320521288261632
925 4646298291681650
926 -2932515937769088
927 25655490084944664
928 -25258393596395520
929 3575343976258530
930 1543646168709120
931 -18092058797213940
932 25853256276218496
933 12568540465129824
934 14817136407899616
935 -17832336756146640
936 5546608703032320
937 38637331724206586
938 -6221465024296704
939 -25069169854622376
940 -19106402842920960
941 -34899727878407658
942 -7953826130647488
943 5744373208966224
944 -5122449823088640
945 5926337141961600
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946 219734616127104
947 -28512291118415604
948 -14139215203921920
949 -845687870789636
950 6524590737588000
951 21009050586560232
952 9768672367534080
953 40033434235820202
954 -4353133384507536
955 13342408183359360
956 10509458025477120
957 17299226769945120
958 -25220111636401920
959 4976295806607216
960 3285476054138880
961 -22616076492128607
962 -2526517334489568
963 -10255287323350908
964 340483770574976
965 26286732520684860
966 1887961499633664
967 18495304308397016
968 42098067939840
969 -18554019842302560
970 -8695572865852320
971 -21487665696030828
972 -19725972671349504
973 -9992711669027360
974 5277839322284736
975 3712431555768600
976 6866990520492032
977 -8738799717564174
978 2164172529988224
979 -13361513402011320
980 12065015350120320
981 -8350791783897330
982 11612715073634592
983 11892426157508232
984 6559563764920320
985 -13891521966029820
986 21282425086618080
987 -11339234730690048
988 9066794992837120
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989 -319279232436576
990 7042709342934720
991 23440857788319392
992 10394584268931072
993 -16023173525318736
994 3934767105464832
995 3518130472626000
996 10881679211246592
997 -21400415987399554
998 2613065262540000
999 13352424013671120
1000 -30328412970240000
1001 5171646739232064
1002 -16661235380122368
1003 35836298540993160
1004 -19111054818610944
1005 -18843860410129440
1006 -12158120538906048
1007 -17016220139771160
1008 1878360278925312
1009 -14140474408719790
1010 -9475643819103840
1011 30492359940668472
1012 -14671301721643008
1013 8078051360921262
1014 8820277385832864
1015 -10384696159437600
1016 -22194349142507520
1017 9676344910770234
1018 -2058081438929040
1019 42528288409872420
1020 12373082395591680
1021 34207078423817222
1022 588233325493632
1023 -7119149116165632
1024 36697722069188608
1025 -7856832477657450
1026 18750217178246400
1027 -22021550189471840
1028 -35270875456424832
1029 15503630791521600
1030 26169534512876160
1031 -33856535119992168
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1032 -364588512583680
1033 -507848971551718
1034 -34480530099445248
1035 -10233211648297680
1036 -4491042161994752
1037 -48040982512180308
1038 5747943295047744
1039 27795420604049840
1040 -2754577875517440
1041 -39226713391707408
1042 -22261791660233328
1043 18676820547512400
1044 21480181569348480
1045 27529662423463200
1046 523647632189472
1047 -6462041593051800
1048 53351549639055360
1049 48441354070159050
1050 -2582248173523200
1051 -56138975103853948
1052 35730928299726336
1053 -962042593307418
1054 -8758354333413888
1055 -32811003561278040
1056 -26500710749700096
1057 13804545555166912
1058 14525716009150632
1059 6277273441891704
1060 11347572959412480
1061 73012153687609662
1062 -14153200334995680
1063 -56162522430471688
1064 -15080931696230400
1065 11917804213667520
1066 4272309310084704
1067 40103153907514152
1068 9270972644451840
1069 -81179501100647530
1070 -10460766668627520
1071 -13140876347818128
1072 -15282668662964224
1073 -23397397591871820
1074 -10169011791469440
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1075 436692281576300
1076 -38033104032282240
1077 39711206015097120
1078 21773231117872416
1079 16948001811990984
1080 -29900678556672000
1081 50100968969718912
1082 40686395161249392
1083 -711744385418388
1084 5546396434697216
1085 4273613004111360
1086 6028492151916864
1087 -5380494736339264
1088 -18641165326221312
1089 -56630572145919
1090 -8518111837855200
1091 77024435087490492
1092 -3588380597587968
1093 2546880577469342
1094 -18051474031775904
1095 1781668245485520
1096 -25107350080158720
1097 10923890478627546
1098 18973322510055984
1099 -22020314935774064
1100 20066586146630400
1101 -44831107472655168
1102 -32855928317150400
1103 -92196634930293648
1104 4637668127145984
1105 19270833001920360
1106 15317483137582080
1107 -22578782518953360
1108 24168667912646528
1109 -76282732502064690
1110 5322786174437760
1111 43700766851438424
1112 50417121464371200
1113 6734537865042624
1114 -4499736790435344
1115 35427388393709760
1116 -8839737039587328
1117 85547077943632166
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1118 -237460134924096
1119 -13900756973891256
1120 15908331210670080
1121 -55324280537710800
1122 22329186894653184
1123 36742572673913372
1124 -30964584119224704
1125 40797962064121500
1126 -5879310862003488
1127 -31636983928637304
1128 57210854637404160
1129 -53641048259107270
1130 9870224316996960
1131 -18694718179940880
1132 -24601795552655104
1133 -120691400836764576
1134 669165933998016
1135 -6568025103412920
1136 9665527605460992
1137 36908705313390960
1138 -32458221020087280
1139 106916474660329656
1140 -19101634639718400
1141 5991551726541472
1142 -34373483471922528
1143 29855970875970432
1144 -26092971603578880
1145 -57111906207911100
1146 -16707015464380416
1147 9628728763538752
1148 7594296298208256
1149 58325292076875264
1150 11409335699140800
1151 54523034470945152
1152 -38419446764666880
1153 20876892586070402
1154 21063823780621776
1155 -10895460477108480
1156 -19754281370152256
1157 14439357945297180
1158 -32915560721553216
1159 74165940736620040
1160 52394835854592000
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1161 1254956126588640
1162 -11788485812183808
1163 52590819714899412
1164 -27825833170727424
1165 -84830997156341940
1166 20478492691660224
1167 -37767636046176120
1168 1444961110433792
1169 -46126938691264704
1170 -7610829555581280
1171 -116697071931372628
1172 35220336429538176
1173 -32444799905964096
1174 58422012042786336
1175 -68525303952915600
1176 -36126624413214720
1177 48244059612217872
1178 13521196996285440
1179 -71768822864952276
1180 36893993182502400
1181 122494499424362982
1182 17394601418332992
1183 24419101281148392
1184 35842507536531456
1185 46394299887868800
1186 7279637094675792
1187 -86056689528016164
1188 57666888760965120
1189 39564707591330460
1190 -13404172595224320
1191 52443891429009192
1192 -94231832289408000
1193 2878690157960442
1194 -4405311200505600
1195 -34484159146096800
1196 15854804071099392
1197 20286959289236640
1198 40847622271905600
1199 39284720547441720
1200 -6343143148339200
1201 -73822176828562798
1202 -56141184559838448
1203 -33618800298282696
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1204 -422100202194944
1205 -1117212372199140
1206 -42225630061881888
1207 -67619351050404048
1208 -69649307722199040
1209 7693435560883968
1210 -57765246633360
1211 15913287455734032
1212 -30322060221132288
1213 118382969342459462
1214 59905739685555456
1215 64725847827865560
1216 28778336548290560
1217 25973741240755266
1218 13003445625730560
1219 -29755700504963856
1220 -49458893731941120
1221 -24548182904490336
1222 37262000289169152
1223 25175824528928472
1224 66300838142837760
1225 43271297630464575
1226 -59352216300404688
1227 -51954230320874280
1228 -22537928643634432
1229 -34556111298796170
1230 -9000765052433280
1231 96853991509314032
1232 -8836390674628608
1233 33774557115997602
1234 -584082651759984
1235 -29750421070246800
1236 83742510441203712
1237 -97333934158120114
1238 -101410819323552480
1239 21895782910485120
1240 -21562041721651200
1241 -10108846259504748
1242 32787883688394240
1243 -45520534528626456
1244 -73416236367742464
1245 -35705509911902880
1246 -10043553698156160
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1247 -2199054450644040
1248 28638466078408704
1249 27757672778617250
1250 11733503273085000
1251 -67821412577835420
1252 146435785817476736
1253 -28153097459716320
1254 -34471925121553920
1255 62708148623567160
1256 111101063412218880
1257 18497685828842640
1258 -30200474889726624
1259 39109462218377460
1260 -13528724285905920
1261 -43338189064628948
1262 102318266674093632
1263 43120206949332744
1264 37626510577172480
1265 48140208774141120
1266 41085082720209024
1267 16689992161325392
1268 -122719533584986752
1269 -196926425426263680
1270 30454177942702080
1271 -16282060280840256
1272 -33978365912494080
1273 -165058258777615280
1274 -23529630834282384
1275 44376183155089800
1276 -101049451608568320
1277 135007856619237126
1278 26705610258381504
1279 -82794023701285120
1280 -65890247057080320
1281 -29352778236565056
1282 -24199102285993008
1283 223708171768385532
1284 -33474453339608064
1285 115732560091393980
1286 -7295577987861408
1287 35100421069430808
1288 -26371525709168640
1289 5265838935480090
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1290 500273441982720
1291 -18923199374555308
1292 108379036539164160
1293 -18087509020585536
1294 -82459882179146304
1295 14736232094045280
1296 1643767377924096
1297 117469716286125746
1298 66581054156373120
1299 25170074552871864
1300 -21685314484489600
1301 -78846086185459698
1302 -5351306718191616
1303 11784308009492552
1304 -30229711529994240
1305 -70481845774424700
1306 28449291762458352
1307 -88647386281464444
1308 -27257957881136640
1309 61818767421308352
1310 -73206813851317440
1311 50088465747492480
1312 -60609233332666368
1313 -47226013705671276
1314 3992391292945104
1315 -117242108483477040
1316 66235529855459328
1317 -7315867669007520
1318 54362456988219360
1319 -125808503629718280
1320 54971840725401600
1321 -144714561723993478
1322 127922916498305712
1323 124352049160969560
1324 93595680274877696
1325 40698183355834050
1326 -24130434367622016
1327 102809950955292176
1328 -28957732945870848
1329 82749201877110384
1330 20693437526361600
1331 -152264635032666936
1332 -30481097970351744
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1333 904976664962944
1334 -57454073512640640
1335 -30420378989607600
1336 232728367214407680
1337 -46253681702312448
1338 -44361251553862656
1339 130427316514838224
1340 110072073506787840
1341 126761222974256550
1342 -89256407290779456
1343 -263232420554265120
1344 -11389650321014784
1345 124796122605926100
1346 -113788767250126128
1347 -154316772195150600
1348 -178114102510571392
1349 104391136908606240
1350 -44845433969112000
1351 -91127339405040848
1352 -123203874595760640
1353 41510671206103008
1354 33913719327395376
1355 -18199113301350240
1356 31584717814390272
1357 -96743736788237280
1358 30144652601621376
1359 93692664269340264
1360 -32926573994065920
1361 285644496387694962
1362 8224309694708352
1363 345073364006928480
1364 41584871027761152
1365 11774373835835520
1366 72747783049849632
1367 -163537829982478584
1368 -102355609218508800
1369 -144715929980597817
1370 34451278661126880
1371 76477724293749912
1372 -90560890972697600
1373 196859773581251622
1374 71514039077732160
1375 -191926296340506000
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1376 3368734724063232
1377 -11499680918634174
1378 -22130448644426976
1379 48157276148903376
1380 -33402395762749440
1381 -174876313468034818
1382 65935522612653792
1383 -183785602560572376
1384 -80288731740349440
1385 -79303441588371420
1386 -24414725722173696
1387 15606094076197240
1388 229133817907116288
1389 30791417346575424
1390 -69180311554804800
1391 -52135804120078728
1392 31942211392143360
1393 -12196185638436800
1394 51068626476067872
1395 29005387161145920
1396 37746528670524800
1397 -140451768273842688
1398 106223161656636864
1399 213406636978039400
1400 36069498296832000
1401 -155579932282945968
1402 -137459170623112848
1403 129691523857862064
1404 -62318752626170880
1405 101602541641206060
1406 46623664083501120
1407 65325382755115392
1408 180737020966993920
1409 -55717118878059390
1410 -78502394289392640
1411 202586262190629912
1412 -36667248041526144
1413 -149453813320961058
1414 32848898572893312
1415 80724641657149560
1416 -110472750852710400
1417 -42453734445986780
1418 -16759834987653840
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1419 -2307213469334592
1420 -69615110327454720
1421 -217901583458122410
1422 103961104646693760
1423 -271888846659237328
1424 -24671408224296960
1425 -68508202744674000
1426 23644069304776704
1427 104108137326063276
1428 -42893352304717824
1429 -162070659080889970
1430 35803708194683520
1431 116957493178197840
1432 142043339309414400
1433 179070471608612682
1434 43180164495982080
1435 -24918784728495840
1436 -231963870056440320
1437 264811172182220160
1438 -233034890246282880
1439 -23293555842569760
1440 107971242461429760
1441 337622853404766384
1442 -90721052977970688
1443 26528432012140464
1444 4157491013237568
1445 64818735745812090
1446 1398944187797184
1447 322034036820363896
1448 -84207509423600640
1449 35475133714098624
1450 78582469196682000
1451 -230903632595257548
1452 -184848789226752
1453 -202030730963640298
1454 -59152485280453824
1455 91303515091449360
1456 9549203301793792
1457 -142008008048675328
1458 -73968423207609528
1459 -323442360856836340
1460 -10407204989502720
1461 -55417312883989728
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1462 -2838456219630528
1463 -95436163068005760
1464 148096195976171520
1465 -115566728909422140
1466 -189908457570119568
1467 40665188297859084
1468 261870596030747648
1469 49192578126752844
1470 49571476112450880
1471 158698437565988672
1472 50323723854544896
1473 -121933508273163216
1474 198642490418616192
1475 132320673737101500
1476 51543156606383232
1477 113744812345763872
1478 201766468299635040
1479 -223465463409489840
1480 -74350029103257600
1481 180857182053864282
1482 37252701166222080
1483 -235533333971868268
1484 -39338252925963264
1485 -189219478746916800
1486 -32708875067327808
1487 170248660454225136
1488 -13145175158685696
1489 -165378643075901710
1490 129301065328932000
1491 -41315054607380736
1492 81198072482412416
1493 334135658998193742
1494 -80009489557692576
1495 -52023575858294880
1496 -311899753449123840
1497 -27437185256670000
1498 36263991117908736
1499 -213116200924093500
1500 133169304223872000
1501 406379700869665600
1502 -163613282901426048
1503 -313067588013102888
1504 -528618390208118784
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1505 1385016288452160
1506 -78521507841684096
1507 -158886016110958968
1508 109200893495527680
1509 127660265658513504
1510 95569930766540160
1511 476924719920845112
1512 103655685663129600
1513 172599436029130740
1514 16009175400359856
1515 99494260100590320
1516 -215593707227426560
1517 -56143646847964788
1518 -60279913595446272
1519 89673017523655776
1520 50832231311769600
1521 165734587129332699
1522 185857913512695312
1523 -36258681148338228
1524 97453369416646656
1525 -177384814610036950
1526 29529454371231360
1527 21609855108754920
1528 233367835058012160
1529 319053008289659280
1530 -90975297792587040
1531 -522177048125960668
1532 -340693769591906304
1533 -6176449917683136
1534 -71952004568162880
1535 73952578361925480
1536 -91971242654957568
1537 -204944133472477740
1538 -60578669446060080
1539 17753272495732620
1540 63643324691681280
1541 -288631909655324448
1542 -144917292636180288
1543 -202897891307151208
1544 459772911666140160
1545 -274780112385199680
1546 267486434699207472
1547 -66805554406657248
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1548 -2864831180007168
1549 374749863918346550
1550 -32339035933075200
1551 362045566044175104
1552 74048594000224256
1553 -332593258493253198
1554 -18452325404717568
1555 240897025581654960
1556 220610953412584320
1557 108004880932392654
1558 -78840034625943360
1559 79166676518738760
1560 -59406300863078400
1561 -122814946431527168
1562 -125631492581627136
1563 233748812432449944
1564 189518831196742656
1565 -480492422213595540
1566 225828473095209600
1567 323869708717387616
1568 333803753885564928
1569 -5498300137989456
1570 -152448334170743520
1571 -629402289485400228
1572 -234261804324215808
1573 -287898361451554
1574 -317450502141586464
1575 -48520904296246200
1576 -242972210287825920
1577 -312753818302408560
1578 146807509753223424
1579 533246752885760180
1580 -271001624741836800
1581 91962720500845824
1582 -34216777632256128
1583 163920106568642832
1584 -59973360334258176
1585 402673469575737780
1586 96456529661437344
1587 -152520018096081636
1588 -306338921363101312
1589 22769153691831456
1590 46623723681064320
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1591 3120532009276312
1592 61534505657856000
1593 380260075999759200
1594 -55259466197909904
1595 331568513090614800
1596 66219000084357120
1597 -736690791654640954
1598 445407632361006336
1599 -44859247755889392
1600 -68829975629004800
1601 -154309482257902398
1602 -68166481899161520
1603 197987941520758480
1604 196376484282032256
1605 109838050020588960
1606 -18781449749689536
1607 696665133161600856
1608 -329591993260400640
1609 209974774840430810
1610 36185928742978560
1611 -191077547456673540
1612 -44939433117544448
1613 -324467080045680138
1614 -156266449176116160
1615 -355618713644132400
1616 80691417676111872
1617 -228618926737660368
1618 -134513224096656240
1619 -474829628364424980
1620 -11839089601503360
1621 247650775353935822
1622 122043940440590112
1623 -427207149193118616
1624 -181635430962585600
1625 207408577800669000
1626 22788454916473344
1627 -80127562399310524
1628 143392560457975296
1629 113276444050973574
1630 41479973491440960
1631 294080790141985392
1632 342327069707599872
1633 182545323209889984
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1634 4382024778848640
1635 89440174297479600
1636 303478678699710080
1637 432622863808652286
1638 26384209126015104
1639 -596324198909860200
1640 125724972160972800
1641 189540477333646992
1642 -6698658571176528
1643 84340639386771264
1644 110244091715606016
1645 -217335332338225920
1646 324636428678494272
1647 -509764356390990960
1648 -222851014673072128
1649 -518038753483151964
1650 82447495254633600
1651 151781710285203712
1652 -127899176366008320
1653 344987247330079200
1654 -6541054304464224
1655 -307110825901942440
1656 -178985863364014080
1657 425435383886684906
1658 -433102022648818320
1659 -160833572944611840
1660 208565518215559680
1661 -440759418797114976
1662 99301700771525952
1663 -443672411583273088
1664 -195316687652782080
1665 100016102715216660
1666 -281259113276120112
1667 783908098402030716
1668 -221376996975375360
1669 744395722271551070
1670 -319340344785678720
1671 47247236299571112
1672 481512604872499200
1673 119545085039802240
1674 -92935169647810560
1675 394774587126164900
1676 -108049974365303040
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1677 2493331416703008
1678 191084032976840640
1679 27289859767285584
1680 -20117957085757440
1681 -455390824937973077
1682 -102906068694025704
1683 419569409105335944
1684 -251876764402451584
1685 584436898862812380
1686 -127224052142031936
1687 3873002890290352
1688 -573886869742602240
1689 61732764051036624
1690 169055316561796560
1691 -266459986334896200
1692 449546364032726016
1693 -52168997437356058
1694 200252854995648
1695 -103637355328468080
1696 313954217331720192
1697 -584929452554797854
1698 -101081290422865536
1699 -478764084368107300
1700 -259213260334492800
1701 -224382939136600608
1702 81529256998161792
1703 -364858162705593816
1704 208450538296197120
1705 -136450358059841280
1706 359583456033381552
1707 340811320710916440
1708 171457498270729216
1709 -140532976832634090
1710 140448179694715200
1711 -666328164636796200
1712 89080394808508416
1713 360921576455186544
1714 534147124220445456
1715 297152923504164000
1716 114571866222987264
1717 -564511480523111268
1718 -130616784588793440
1719 -313927803971326656
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1720 -6987946491187200
1721 432172135498346922
1722 31202652181768704
1723 1207441533568463972
1724 105654020945642496
1725 -119798024840978400
1726 -259463698233170688
1727 703077198306500472
1728 -197801983806013440
1729 103134793043522240
1730 110168913155081760
1731 -221170149696528648
1732 -147025197388203904
1733 31468229833181982
1734 -81164329977364704
1735 -751845340007725320
1736 74748411301724160
1737 -618489263736685206
1738 -489065354464227840
1739 -489670675329075744
1740 -230060961070617600
1741 60777123608161142
1742 -214666552807401408
1743 123779101027929984
1744 72537395161948160
1745 -123855797200159500
1746 204594407286553872
1747 173728410346777196
1748 -292580244366305280
1749 -215024173262432352
1750 -144266746242528000
1751 1559050018604597232
1752 31162594902405120
1753 -80100173165450998
1754 674458506227310576
1755 204483407054623200
1756 42733957177694720
1757 -217388248561699488
1758 144709643156145984
1759 906953636358956960
1760 -507930289369251840
1761 -613431126449256528
1762 -101330147871208368

http://www.research.att.com/~njas/sequences/b000594.txt (41 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

1763 -5276780718522936
1764 -283872575452116672
1765 120314407636257660
1766 -12386207890491168
1767 -141972568460997120
1768 337060035611228160
1769 893257981654329060
1770 151586189380281600
1771 -166886057083689216
1772 -483360417313914624
1773 326847666829301622
1774 -137257451197884864
1775 -249675286034914200
1776 -45327069126033408
1777 -1046000472838835374
1778 -105574483534700544
1779 -76436189494095816
1780 177693642351993600
1781 171703009240183932
1782 -21365512321222368
1783 -166762667958770968
1784 619649228053954560
1785 140743812249855360
1786 -687622824053383680
1787 -1033946260987641564
1788 413763409052582400
1789 -265615055999900410
1790 -194906059336497600
1791 -82776584120214600
1792 228419523131211776
1793 -191301687268859856
1794 65142564552995328
1795 761131448622694800
1796 901405907425641600
1797 -428900033855008800
1798 162849914913692160
1799 -401206208316832464
1800 244806855885504000
1801 885926205657451802
1802 -264534127457086368
1803 589482437878303704
1804 -242475031807077888
1805 -13641767387185770
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1806 -1734281265540096
1807 -344790328131899720
1808 -84051533397024768
1809 1134494030778786720
1810 115546099578406560
1811 -1340944800260709588
1812 305823778452928512
1813 309209654110165998
1814 2025066823220256
1815 606535089650280
1816 -114879246529259520
1817 710622721794264960
1818 222948362429486064
1819 -623200174283484504
1820 -68777294787102720
1821 -629010266698332288
1822 264217398852131712
1823 -1359221509248320928
1824 -528486467945103360
1825 -37325544272725450
1826 376389511289011584
1827 244337065351338960
1828 -446727024446031232
1829 274213965019048320
1830 -203211541637758080
1831 724121338179408632
1832 -998926260133401600
1833 -391251003036276096
1834 253783621351233792
1835 -859262893225890720
1836 -744921041369379840
1837 1472767256785380192
1838 116724331229824320
1839 623198271154249224
1840 88888639103631360
1841 406439309409387072
1842 -92601489427106688
1843 799751159967695320
1844 1073541297496676736
1845 -169125982614694980
1846 135765914833793664
1847 1366640117231440296
1848 -190569047848058880

http://www.research.att.com/~njas/sequences/b000594.txt (43 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

1849 -929000449596721443
1850 -111511159000359600
1851 6132867843479832
1852 -179860977516504064
1853 -507466512740223540
1854 -615731762038671936
1855 129078642413316960
1856 346607601348771840
1857 1064813602897301040
1858 -85808255430204720
1859 -779667019476666516
1860 94676965014159360
1861 -554630006297373538
1862 434209411133134560
1863 31044559545357192
1864 -1483752099330800640
1865 -266431175332915740
1866 -301644971163115776
1867 -1516929367824367084
1868 908784366351176448
1869 105457313830639680
1870 427976082147519360
1871 560785631554377072
1872 64811282299674624
1873 -627667342289012878
1874 -927295961380958064
1875 -123201784367392500
1876 -381583188156864512
1877 1519681136190507726
1878 601660076510937024
1879 485004486669833480
1880 1096541380550246400
1881 -647733628734912720
1882 837593469081783792
1883 -432626558367210480
1884 -487834669346379264
1885 -358315431782200200
1886 -137864957015189376
1887 317104986342129552
1888 1020749088398376960
1889 -833656399631897310
1890 -142232091407078400
1891 -367602370624481216
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1892 13477056455795712
1893 -1074341800077983136
1894 684294986841974496
1895 707416851839993400
1896 811468003007692800
1897 63090259444680832
1898 20296508898951264
1899 771996040934641884
1900 400174898572064000
1901 753254560123714902
1902 -504217214077445568
1903 -508088535193793736
1904 114145456512761856
1905 -319768868398371840
1906 -960802421659684848
1907 -218008976866769844
1908 -266992180916462208
1909 -546902242257633696
1910 -320217796400624640
1911 247061123759965032
1912 -603151504070860800
1913 -797299928451938838
1914 -415181442478682880
1915 1117901431473442560
1916 -1546833513699317760
1917 -717511032565709760
1918 -119431099358573184
1919 871496019029244840
1920 411486970812825600
1921 588018613685093892
1922 542785835811086568
1923 254090574002926584
1924 -154959729848693504
1925 228257417417920800
1926 246126895760421792
1927 828027006395555232
1928 -19540807702563840
1929 76603568872544784
1930 -630881580496436640
1931 -96512411979860268
1932 115794971977531392
1933 1403886618827040182
1934 -443887303401528384
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1935 9400227309398520
1936 491909545381888
1937 644428389242637300
1938 445296476215261440
1939 274918597506354256
1940 -533328469105608960
1941 865828762881036192
1942 515703976704739872
1943 -1987969216417840920
1944 1132099301138319360
1945 -723879690885042300
1946 239825080056656640
1947 -699101068641917760
1948 323707478433463808
1949 -1509130927955617050
1950 -89098357338446400
1951 1576547535884713952
1952 -1368383206456885248
1953 -100552008825305856
1954 209731193221540176
1955 -621858664864311840
1956 132735915172611072
1957 -2406870243670360160
1958 320676321648271680
1959 -298717563505812696
1960 -692426967919948800
1961 290822598061163172
1962 200419002813535920
1963 476314532964107824
1964 712246524516254976
1965 768671545438833120
1966 -285418227780197568
1967 -352222144356181008
1968 76647508719796224
1969 898888183178085360
1970 333396527184715680
1971 -107265281388143760
1972 1305322071979242240
1973 1191086518875594222
1974 272141633536561152
1975 -971950024284598000
1976 -520355190893260800
1977 -570805798376303280
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1978 7662701578477824
1979 2367686150854772580
1980 431952839699996160
1981 -279845424411451808
1982 -562580586919665408
1983 -1343190623232209976
1984 -142639392593281024
1985 1005174585722676180
1986 384556164607649664
1987 -1057044478038759364
1988 241332382468509696
1989 -453415170773754756
1990 -84435131343024000
1991 -532887606865175016
1992 -624513763428065280
1993 -232614830125358758
1994 513609983697589296
1995 -217281094026796800
1996 160268002769120000
1997 956846140414627446
1998 -320458176328106880
1999 -1159913672832202000
2000 -354382910343168000
2001 603267771882726720
2002 -124119521741569536
2003 1402929054144294252
2004 -1021889103314171904
2005 -644360339050418340
2006 -860071164983835840
2007 -833555838349142496
2008 1096808363502888960
2009 -522869669639461494
2010 452252649843106560
2011 -1052878119158691388
2012 -745698059719570944
2013 937192276553184288
2014 408389283354507840
2015 147457514916942720
2016 -374300307199623168
2017 2275183008948284066
2018 339371385809274960
2019 1194782056126324344
2020 -581172820905035520
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2021 -46022745636735168
2022 -731816638576043328
2023 -224704950585481912
2024 842005142285598720
2025 -42461012684520225
2026 -193873232662110288
2027 127060804069605876
2028 540977012997748992
2029 2071731462351740630
2030 249232707826502400
2031 -356094052937651448
2032 -259337606950027264
2033 962099956661825520
2034 -232232277858485616
2035 -470506839002731440
2036 -126228994920981120
2037 -316518852317024448
2038 -1020678921836938080
2039 -1012023726160667160
2040 -710107337486131200
2041 -759792923457013628
2042 -820969882171613328
2043 154536247790301132
2044 36078310630276096
2045 -995789414483423700
2046 170859578787975168
2047 -465949751755183920
2048 -133296500464680960
2049 -763851722023421136
2050 188563979463778800
2051 400631326885996752
2052 1150013320265779200
2053 -2722920217955345698
2054 528517204547324160
2055 -361738425941832240
2056 2024241547933946880
2057 -3441364568182422
2058 -372087138996518400
2059 1257291626472153360
2060 1605064783456404480
2061 1343761564634708310
2062 812556842879812032
2063 505912698732795312
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2064 -4260161528856576
2065 419669172450964800
2066 12188375317241232
2067 232369710766483248
2068 -2114805846099308544
2069 -2021329164414412530
2070 245597079559144320
2071 783429674864960200
2072 257746767557959680
2073 -692322987432864816
2074 1152983580292327392
2075 748022306831757300
2076 352540522096261632
2077 818108778978128512
2078 -667090094497196160
2079 655960859655978240
2080 548903933169500160
2081 -3283050595335017118
2082 941441121400977792
2083 2266007308066602332
2084 -1365389888494310784
2085 726393271325450400
2086 -448243693140297600
2087 -1274343425156256264
2088 -1232775637893043200
2089 -3289642282104575110
2090 -660711898163116800
2091 -536220577998712656
2092 32117054774287616
2093 180348396308755584
2094 155088998233243200
2095 354538978386150600
2096 623404773964234752
2097 1995952175949931074
2098 -1162592497683817200
2099 -158709304481046900
2100 -158377887976089600
2101 1476813980066690304
2102 1347335402492494752
2103 1443321291542684904
2104 -2050644580679946240
2105 826470633195544260
2106 23089022239378032
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2107 29061730621241556
2108 -537179065782718464
2109 -489548472876761760
2110 787464085470672960
2111 337378582827563712
2112 363655263820972032
2113 1416137431218375362
2114 -331309093324005888
2115 -1475074006982382240
2116 890910581894572096
2117 187960510681264860
2118 -150654562605400896
2119 206733582858851944
2120 -651252013322803200
2121 -344913435015379776
2122 -1752291688502631888
2123 2909565765289518504
2124 -868062953879735040
2125 2479237905980367000
2126 1347900538331320512
2127 175978267370365320
2128 -176218401880801280
2129 -1465518247189968270
2130 -286027301128020480
2131 -1105489850967458068
2132 262034971018528512
2133 -2793167383932374400
2134 -962475693780339648
2135 -562594916200830240
2136 -532073212638105600
2137 1108518137948219786
2138 1948308026415540720
2139 -248262727700155392
2140 -641593689009154560
2141 -2804391299529802458
2142 315381032347635072
2143 -3463100174643824608
2144 3045372945519476736
2145 -375938936044176960
2146 561537542204923680
2147 -907786464266025960
2148 -623699389876792320
2149 -256368938321341664
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2150 -10480614757831200
2151 811363001623163280
2152 2182769448809241600
2153 2374739016704889402
2154 -953068944362330880
2155 -346677256227889440
2156 1335424841896174848
2157 2446866347585970240
2158 -406752043487783616
2159 1814307650936476416
2160 -349384898528870400
2161 -748574531821704238
2162 -1202423255273253888
2163 952571056268692224
2164 2495432236556629376
2165 482426428930044060
2166 17081865250041312
2167 -1537593031325700648
2168 -318314925817405440
2169 26286411100171194
2170 -102566712098672640
2171 -1591572223221087408
2172 369747518650900992
2173 -491777387124378516
2174 129131873672142336
2175 -825115926565161000
2176 -2334698693921341440
2177 -835109688683070528
2178 1359133731502056
2179 -329304135430137220
2180 -522444192721785600
2181 621101095444765152
2182 -1848586442099771808
2183 945542010486594360
2184 205941842992005120
2185 960028926826939200
2186 -61125133859264208
2187 -1597242480784468560
2188 -1107157073948922112
2189 389406784312946400
2190 -42760037891652480
2191 1665707063673797872
2192 -293375581542703104
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2193 29803790306120544
2194 -262173371487061104
2195 -140220796989310800
2196 1163697113950100352
2197 1877960242473585340
2198 528487558458577536
2199 1994038804486255464
2200 -1151647552763136000
2201 -517413101197821696
2202 1075946579343724032
2203 -1504698519284375548
2204 -2015163603451891200
2205 931456888202257830
2206 2212719238327047552
2207 -734375677248992544
2208 -924146780655845376
2209 4749682723869449713
2210 -462499992046088640
2211 -2085746149395470016
2212 939472299105034240
2213 -413454523613321538
2214 541890780454880640
2215 1586026369311282360
2216 -1387071375856235520
2217 -2118547917146167920
2218 1830785580049552560
2219 -1395934694529224304
2220 326464218698849280
2221 237367114094598422
2222 -1048818404434522176
2223 699984907181378280
2224 589116425353379840
2225 637300016794239750
2226 -161628908761022976
2227 -4361295935192236488
2228 -275983856480034432
2229 343443188206941984
2230 -850257321449034240
2231 1398498362093722512
2232 507324038793707520
2233 -1149437512047464640
2234 -2053129870647171984
2235 -1357661185953786000
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2236 -14564221608677888
2237 -4050534454013085114
2238 333618167373390144
2239 2459605637721727040
2240 -218301631152783360
2241 2149649115379345440
2242 1327782732905059200
2243 4711450875401202492
2244 1369523462872061952
2245 -2957738133740386500
2246 -881821744173920928
2247 -380771906738041728
2248 1777097871190287360
2249 549074944344294564
2250 -979151089538916000
2251 -1092473614545936748
2252 -360597732869547264
2253 1717939470464973504
2254 759287614287295296
2255 795621198116974320
2256 668500168126758912
2257 -1267563030773305868
2258 1287385158218574480
2259 -1475433154043073036
2260 605373758109146880
2261 1232811540632992320
2262 448673236318581120
2263 -77351370745388096
2264 1411929136065423360
2265 -1003484273048671680
2266 2896593620082349824
2267 1632809598977285316
2268 41042177285211648
2269 -4585901454785962330
2270 157632602481910080
2271 -168096341703778488
2272 -1926046878525554688
2273 -628080207184208478
2274 -885808927521383040
2275 -246670452261069200
2276 -1990770889232019840
2277 -1132670340728720352
2278 -2565995391847911744
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2279 27333583835684184
2280 1096267727149056000
2281 -2576891159506126918
2282 -143797241436995328
2283 -1951508091883300776
2284 -2108240319611248384
2285 1465823048963539980
2286 -716543301023290368
2287 5149296600220505936
2288 -304892419707273216
2289 -310059270897929280
2290 1370685748989866400
2291 4894455699998858400
2292 -1024696948481998848
2293 1763474583246042542
2294 -231089490324930048
2295 2444272166993277600
2296 -435846570158039040
2297 3803023559519536746
2298 -1399807009845006336
2299 5312798100084860
2300 699772589547302400
2301 755496047965710240
2302 -1308552827302683648
2303 -4560336896795778672
2304 1550303384328732672
2305 -3522557382410970540
2306 -501045422065689648
2307 636076029183630840
2308 1291914525211468928
2309 3293242646717484510
2310 261491051450603520
2311 1935759074318741912
2312 1133723974286999040
2313 -2723021806721798358
2314 -346544590687132320
2315 590168832476028960
2316 -2018821057588597248
2317 1064650863126733792
2318 -1779982577678880960
2319 -2808607564341678456
2320 612225718349414400
2321 -3631709365611175056
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2322 -30118947038127360
2323 1523956220623461744
2324 -723027129813940224
2325 339559877297289600
2326 -1262179673157585888
2327 -971399559255947640
2328 1596960860233052160
2329 2052434926236633876
2330 2035943931752206560
2331 -346722489412751088
2332 1256014218421827072
2333 -4453349333033099418
2334 906423265108226880
2335 -2981948702089797720
2336 -287936980777893888
2337 827820363572405280
2338 1107046528590352896
2339 -2077478945181949860
2340 -466797546075651840
2341 475419892965703742
2342 2800729726352943072
2343 1319130672107084928
2344 -2021341047260451840
2345 1252069836139711680
2346 778675197743138304
2347 1987684329979279796
2348 3583216738624228608
2349 213821225751233430
2350 1644607294869974400
2351 -4162506794825649648
2352 -422134132537442304
2353 575874503780447284
2354 -1157857430693228928
2355 1600707508792806960
2356 829300082438840320
2357 4900064311361706606
2358 1722451748758854624
2359 -2026047916057749584
2360 -2117394391343616000
2361 3333230272486657872
2362 -2939867986184711568
2363 -4121417060877495960
2364 1066868886991090176
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2365 -44221591495579680
2366 -586058430747561408
2367 2758539323889809784
2368 -491847809566769152
2369 -4208814268779656256
2370 -1113463197308851200
2371 -3211231815759983428
2372 446484408473448576
2373 359276165138689344
2374 2065360548672387936
2375 -3827461512892710000
2376 -3309577963672780800
2377 3654889872475339226
2378 -949552982191931040
2379 -1012793561445092112
2380 -822122585840424960
2381 1223273902173160182
2382 -1258653394296220608
2383 1800367748864715632
2384 -1101084682751385600
2385 876068093632141620
2386 -69088563791050608
2387 473027907940783104
2388 -270192420297676800
2389 1654589186259370190
2390 827619819506323200
2391 580224395078053992
2392 -909927885819617280
2393 3203465535213333642
2394 -486887022941679360
2395 5075547466825886400
2396 2505320832676876800
2397 -4676780139790566528
2398 -942833293138601280
2399 1351404402506138400
2400 1263996292762828800
2401 2325324550927195601
2402 1771732243885507152
2403 1831457972337058800
2404 -3443325986336758144
2405 508461613566025560
2406 806851207158784704
2407 -3766821289081998840
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2408 24224881169448960
2409 197205222371740128
2410 26813096932779360
2411 4542041100095889012
2412 -2589838643795422464
2413 -2800938421341294080
2414 1622864425209697152
2415 -379952251801274880
2416 -813841607808483328
2417 -3140640535918815534
2418 -184642453461215232
2419 -1598899749996853080
2420 -3542935126846080
2421 -2936274484742289810
2422 -381918898937616768
2423 -5710507548408146328
2424 1740222586604113920
2425 -1912787862407376850
2426 -2841191264219027088
2427 1412388853014890520
2428 3674218700714067968
2429 2606397178693447776
2430 -1553420347868773440
2431 2133005915698270704
2432 3604321059156787200
2433 -1281461374626196176
2434 -623369789778126384
2435 -1062165163609803120
2436 797544665044807680
2437 -720328274240714914
2438 714136812119132544
2439 428199137247483504
2440 2838510422876620800
2441 5364128248837234842
2442 589156389707768064
2443 429366763627219600
2444 2285402684402374656
2445 -435539721660130080
2446 -604219788694283328
2447 -5222106100169329104
2448 774715248117522432
2449 -2014214879898314240
2450 -1038511143131149800
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2451 -46011260177910720
2452 -3640269266424820864
2453 3921305789635188864
2454 1246901527700982720
2455 -2337058908568961640
2456 1293481122156410880
2457 -708875811122693760
2458 829346671171108080
2459 7351248419578278660
2460 -552046923215907840
2461 1682392325153180832
2462 -2324495796223536768
2463 70335914997353544
2464 1760825003146739712
2465 -4283088048681888600
2466 -810589370783942448
2467 3206250804831191516
2468 -35823735974612352
2469 -3408682501124189856
2470 714010105685923200
2471 -417089946472359888
2472 -4806091903582126080
2473 -2865419128908086278
2474 2336014419794882736
2475 1549203158601575100
2476 -6219863585177885440
2477 -7121007272344093674
2478 -525498789851642880
2479 2820994983307933576
2480 -251949190541475840
2481 68681070196874352
2482 242612310228113952
2483 -1595945386964320896
2484 2010990199554846720
2485 -791871879974797440
2486 1092492828687034944
2487 4547571237812592360
2488 4213453565453045760
2489 6732993351714223440
2490 856932237885669120
2491 -4289157879552530208
2492 -616004626820244480
2493 1865896689943538982
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2494 52777306815456960
2495 -525879384086175000
2496 -392990551669997568
2497 -726986550017761488
2498 -666184146686814000
2499 2953220689399261176
2500 719654867415880000
2501 2143433280099008604
2502 1627713901868050080
2503 7120152451033953752
2504 -8404140751263882240
2505 3353073620249626560
2506 675674339033191680
2507 1369957521735286320
2508 -2114278074121973760
2509 -3144274176611890196
2510 -1504995566965611840
2511 -87993828311967648
2512 1298199092477321216
2513 -2638589021892008640
2514 -443944459892223360
2515 2446821758454842160
2516 -1852295793236566272
2517 -2006382346256826720
2518 -938627093241059040
2519 -6321472132841360040
2520 776431132930252800
2521 -6355258870352588278
2522 1040116537551094752
2523 1080513721287269892
2524 6275520356011076096
2525 -2084382106307695950
2526 -1034884966783985856
2527 47291460275577336
2528 -7497823833851166720
2529 -2390562658329519726
2530 -1155365010579386880
2531 1991669049075442332
2532 2519885073506153472
2533 7703110966971123900
2534 -400559811871809408
2535 -1775080823898863880
2536 7043034101399239680
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2537 88868788003747920
2538 4726234210230328320
2539 -4696122362164123660
2540 1867856247152394240
2541 -2102654977454304
2542 390769446740166144
2543 -4434652445250764208
2544 -397032057450233856
2545 414188889584469300
2546 3961398210662766720
2547 -1899335497276076076
2548 -1443150691169319552
2549 8521114247515109550
2550 -1065028395722155200
2551 -438519160270695448
2552 5799359831448268800
2553 -856057198480698816
2554 -3240188558861691024
2555 -118381956755593440
2556 1637944095847398912
2557 1913928974652300806
2558 1987056568830842880
2559 -3775626288350506296
2560 -1762782150886686720
2561 1661627353542471252
2562 704466677677561344
2563 -9389579513819105016
2564 -1484211606874237824
2565 -3773481207122088000
2566 -5368996122441252768
2567 5693578625416630032
2568 1921142539490549760
2569 2978778029849754496
2570 -2777581442193455520
2571 -5608544804314677288
2572 -447462116588833024
2573 1550159600052868224
2574 -842410105666339392
2575 5756580820299297800
2576 -308147282225922048
2577 1371476238182331120
2578 -126380134451522160
2579 -3264960493988516820
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2580 30683437774940160
2581 -3209256259964439300
2582 454156784989327392
2583 586303406397609264
2584 -6220014270943334400
2585 6939206682513356160
2586 434100216494052864
2587 -420819391924223600
2588 -5057539440320973312
2589 2724368831448292224
2590 -353669570257086720
2591 8994533473522096992
2592 -327553047956127744
2593 1425395558872959842
2594 -2819273190867017904
2595 -1156773588128358480
2596 4083637988257551360
2597 2708450987940099486
2598 -604081789268924736
2599 -1587416120106871536
2600 1244548483457664000
2601 -1525092253905035889
2602 1892306068451032752
2603 -3168560656860863880
2604 -328213478715752448
2605 4480185571621957260
2606 -282823392227821248
2607 5135186221874392320
2608 -353229598968659968
2609 -113176769876990190
2610 1691564298586192800
2611 923628074487441232
2612 1744889894764112256
2613 2253998804477714784
2614 2127537270755146656
2615 -105384085978131240
2616 1564369756656537600
2617 -10097549632653285334
2618 -1483650418111400448
2619 -5496925290567817680
2620 -4490017916214136320
2621 -8569888075041317178
2622 -1202123177939819520
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2623 -119134622273642696
2624 831708513245331456
2625 1514800835546544000
2626 1133424328936110624
2627 -1784138980393311408
2628 244866665967299712
2629 -3816903786627971520
2630 2813810603603448960
2631 -7081814315386761048
2632 -3801343452574187520
2633 2619756690013041882
2634 175580824056180480
2635 1762618809599544960
2636 3334230695277454080
2637 2719120035911689494
2638 3019404087113238720
2639 1242160163511627360
2640 642337629809541120
2641 6362666987721074800
2642 3473149481375843472
2643 1063966552647687864
2644 7845938878562750336
2645 -2923300346841564690
2646 -2984449179863269440
2647 10759285429307033096
2648 -5371578172297328640
2649 130055182850157264
2650 -976756400540017200
2651 -123659449425699096
2652 -1479999974547483648
2653 -2452378419711977120
2654 -2467438822927012224
2655 2848331567417880600
2656 5770399033163907072
2657 -12511791856728560094
2658 -1985980845050649216
2659 1293318750144504860
2660 1269197501616844800
2661 1441203237577791072
2662 3654351240784006464
2663 3015453546236553912
2664 1749349970472360960
2665 -859802248654546680
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2666 -21719439959110656
2667 1108532077114355712
2668 -3523849842108625920
2669 -9082109508222045204
2670 730089095750582400
2671 -9847468035602606128
2672 2719395709026533376
2673 7164226699575747984
2674 1110088360855498752
2675 -2301082151102774100
2676 -2720823428636909568
2677 -3760740008891563474
2678 -3130255596356117376
2679 7220039652560528640
2680 -6317179870824345600
2681 -3875391629107934208
2682 -3042269351382157200
2683 2284498010918400932
2684 -5474392980501139968
2685 2046513623033224800
2686 6317578093302362880
2687 4682686209313854336
2688 -1426488165484462080
2689 9087382919634031490
2690 -2995106942542226400
2691 1224040420551595248
2692 -6979044391341069184
2693 6791255198037006942
2694 3703602532683614400
2695 -4381862762471823720
2696 10222200665824097280
2697 -1709924106593767680
2698 -2505387285806549760
2699 4924312409974943700
2700 -2750519950105536000
2701 -266722267786061108
2702 2187056145720980352
2703 2777608338299406864
2704 -1439618607397736448
2705 -8188137026201440140
2706 -996256108946472192
2707 2355679442443926956
2708 2080041452080249728
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2709 -32587454672581536
2710 436778719232405760
2711 4451292769759962312
2712 -1812688152825876480
2713 3525580318347621962
2714 2321849682917694720
2715 -1213234045573268880
2716 1848872026232777728
2717 -3292946606461031520
2718 -2248623942464166336
2719 -4439132239175982880
2720 6561268836062330880
2721 -21263201643812688
2722 -6855467913304679088
2723 2509449595068146640
2724 504424327942112256
2725 -1873751296830859750
2726 -8281760736166283520
2727 -5990048839472186160
2728 -2386609989419335680
2729 -643463887435409670
2730 -282584972060052480
2731 -6739260155572267468
2732 4461864027057444096
2733 -2774282687947382976
2734 3924907919579486016
2735 3632859148894900680
2736 -1196009785292636160
2737 2155776704862947712
2738 3473182319534347608
2739 -3952089868534621632
2740 2113011757882448640
2741 -3528635716645443858
2742 -1835465383049997888
2743 3924671547719596744
2744 5197407655824384000
2745 -3818381155148766780
2746 -4724634565950038928
2747 -4770267342465562728
2748 4386194396767572480
2749 13974829490146631750
2750 4606231112172144000
2751 -2664728024187954816
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2752 -46227368254111744
2753 3686225267000680002
2754 275992342047220176
2755 6612255573826518000
2756 -1357334183524854528
2757 -1225605477913155360
2758 -1155774627573681024
2759 1320704917653804480
2760 1917007061166489600
2761 6940896221934262224
2762 4197031523232835632
2763 -1739998522315589508
2764 4044045386909432576
2765 -3082643481438393600
2766 4410854461453737024
2767 -16173458448420615184
2768 -938161665426628608
2769 -1425542105754833472
2770 1903282598120914080
2771 2471169420752595192
2772 -1497436510959986688
2773 -13945198866126575040
2774 -374546257828733760
2775 1170867169503775800
2776 -13150288679886673920
2777 -6946595043256816374
2778 -738994016317810176
2779 -3484605230505277424
2780 -4243059108694694400
2781 16543128132607083840
2782 1251259298881889472
2783 9290314053940776
2784 -6365115186291671040
2785 905572029075112980
2786 292708455322483200
2787 900986682017149560
2788 3132209090532162816
2789 6438089460190558590
2790 -696129291867502080
2791 1698750468442331192
2792 -2166322515004032000
2793 -4559198816897912880
2794 3370842438572224512
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2795 47788852153474320
2796 6515020581607060992
2797 15727785362604812246
2798 -5121759287472945600
2799 -5667962873328367416
2800 421466622522982400
2801 5585169287182718802
2802 3733918374790703232
2803 1929034750587535052
2804 -8430829131550921344
2805 -4493748862548953280
2806 -3112596572588689536
2807 2233782508708116912
2808 3576554498545459200
2809 -6721642138253924393
2810 -2438460999388945440
2811 9736607594500059672
2812 2859584730454735360
2813 9632239541265859980
2814 -1567809186122769408
2815 1183211310978201960
2816 -7293109059975118848
2817 11305300276939883634
2818 1337210853073425360
2819 -10647813092968971780
2820 -4814813516416081920
2821 -511186051712068096
2822 -4862070292575117888
2823 -8794731425358729816
2824 2104381191948456960
2825 2171179008450455550
2826 3586891519703065392
2827 12809941079830293672
2828 2014732445804123136
2829 1447582048659488448
2830 -1937391399771589440
2831 -11892106314002607000
2832 -1290857355418337280
2833 -5632029353354755918
2834 1018889626703682720
2835 -134669644217100720
2836 -1027936545909435520
2837 -7113964905399254514
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2838 55373123264030208
2839 -19024701040606809744
2840 3995301984010444800
2841 -7185097361840732208
2842 5229638002994937840
2843 -5711856392554102908
2844 6376281084997217280
2845 6532216980292565100
2846 6525332319821695872
2847 -213113343438988272
2848 4916264350886461440
2849 1631090375209468992
2850 1644196865872176000
2851 17303308971799733852
2852 1450169584026304512
2853 -9474331491303430338
2854 -2498595295825518624
2855 6917663548724408760
2856 2461705436618588160
2857 -6547684690837717894
2858 3889695817941359280
2859 10088425427426690904
2860 2195960769273922560
2861 -18169082447429234538
2862 -2806979836276748160
2863 3452069970209202160
2864 1659754898112430080
2865 3362286862206558720
2866 -4297691318606704368
2867 18694482469781792352
2868 2648383422420234240
2869 -8789778910222624160
2870 598050833483900160
2871 -7801333443717751080
2872 13312709064108748800
2873 10071470484169030062
2874 -6355468132373283840
2875 -6692955164920836000
2876 -14292806601772016640
2877 1254026543265018432
2878 559045340221674240
2879 9760782655842540480
2880 -1481632361986129920
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2881 265137246521933872
2882 -8102948481714393216
2883 -5699251276016408964
2884 -5564224582648868864
2885 -4239094535850132420
2886 -636682368291371136
2887 -4114158894745559464
2888 -238603832064069120
2889 -6612796390369992480
2890 -1555649657899490160
2891 8805898198814274180
2892 85801910184893952
2893 -12977026521856858656
2894 -7728816883688733504
2895 6624256595212584720
2896 -983951988901224448
2897 3204127474514879346
2898 -851403209138366976
2899 -4237629092299190336
2900 4819724777396496000
2901 4660816685716048032
2902 5541687182286181152
2903 10843789086536614152
2904 10608713120839680
2905 2372432769701991360
2906 4848737543127367152
2907 8367200305312658040
2908 -3628019097201167872
2909 16293686169352771110
2910 -2191284362194784640
2911 3016956769845130224
2912 -1902866968320933888
2913 -5414891755399768656
2914 3408192193168207872
2915 -4121296654196620080
2916 -4536729956733384384
2917 186485610881843966
2918 7762616660564072160
2919 -2518163340594894720
2920 597283068962764800
2921 -4897908237769110528
2922 1330015509215753472
2923 -6945396770579383520
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2924 -174091981470672384
2925 -1674174044810361150
2926 2290467913632138240
2927 11492925925933776
2928 1730481611163992064
2929 10496337904515646260
2930 2773601493826131360
2931 -2202177528826171848
2932 -11647718730967333504
2933 -1229068458405322080
2934 -975964519148618016
2935 -11757429923610750120
2936 -15029095076547256320
2937 -3367101377306852640
2938 -1180621875042068256
2939 4309562682404824740
2940 3040383868230320640
2941 6563313001213995852
2942 -3808762501583728128
2943 -5384742915934594800
2944 6302756844884459520
2945 -2721140895502444800
2946 2926404198555917184
2947 -2865098195077886768
2948 12183406079008459776
2949 2996891391692074464
2950 -3175696169690436000
2951 785630991137799912
2952 -2958128987844602880
2953 -6590558703175741798
2954 -2729875496298332928
2955 -3500663535439514640
2956 12375010055710949120
2957 -6510772456911838794
2958 5363171121827756160
2959 13813147970724506040
2960 -868768824915640320
2961 5113589890872258432
2962 -4340572369292742768
2963 -15340050266367016788
2964 2284832338194954240
2965 -1465026965303503140
2966 5652800015324838432
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2967 -80458366574017152
2968 2257673646185717760
2969 -2725836408128808630
2970 4541267489926003200
2971 9165605508054055172
2972 -2006144337462772224
2973 5907096162656486784
2974 -4085967850901403264
2975 -2948550836304855600
2976 2619435235770630144
2977 6831411691251789460
2978 3969087433821641040
2979 7225879003721417124
2980 7930465340174496000
2981 -2014381855126595136
2982 991561310577137664
2983 14021012067759216520
2984 -4660063290294973440
2985 886568879101752000
2986 -8019255815956649808
2987 -28988455274906136240
2988 -4907248692871811328
2989 -11804902252651913034
2990 1248565820599077120
2991 -5392904828824687608
2992 -3644501361514610688
2993 451024029130404324
2994 658492446160080000
2995 -8220583982221002000
2996 2224191455231735808
2997 -303419489692038354
2998 5114788822178244000
2999 -9117808694571255000
3000 -7642760068500480000
3001 13688359755214713002
3002 -9753112820871974400
3003 1303254978286480128
3004 -10034948017954130944
3005 11298413392667487660
3006 7513622112314469312
3007 -3963954604955793728
3008 7253951109742460928
3009 9030747232330276320
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3010 -33240390922851840
3011 -6602349165399272388
3012 -4815985814289957888
3013 11773762447234977504
3014 3813264386663015232
3015 8497908049953729960
3016 -6267181713656371200
3017 1201814488256683392
3018 -3063846375804324096
3019 15201005370422294420
3020 5861622420347796480
3021 -4288087475222332320
3022 -11446193278100282688
3023 20037728372517484272
3024 1211200981566750720
3025 -12706772093551925
3026 -4142386464699137760
3027 -3563399550997387080
3028 981896091222071168
3029 10147016694639892284
3030 -2387862242414167680
3031 -1672411620290819408
3032 12373204066965350400
3033 -13750965320386456998
3034 1347447524351154912
3035 -12056030111718035520
3036 -3697168033854038016
3037 14516472707470923686
3038 -2152152420567738624
3039 2035668942952158024
3040 -10129323968947814400
3041 -85389782491998558
3042 -3977630091103984776
3043 -11611528484971844520
3044 11399285362111979136
3045 -2616943432178275200
3046 870208347560117472
3047 -8777758077524310888
3048 -5592975983911895040
3049 -25851551426820314950
3050 4257235550640886800
3051 6239483758999013040
3052 1811139868102190080
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3053 -167686117654572576
3054 -518636522610118080
3055 -7498977558195291840
3056 2726867793889984512
3057 10717128679287849840
3058 -7657272198951822720
3059 -3328100279666722560
3060 -5579818264612005120
3061 -17341709988800000338
3062 12532249155023056032
3063 8620183762801939944
3064 19552859820057231360
3065 11944633530456443460
3066 148234798024395264
3067 964986154123182116
3068 -4413056280180656640
3069 3210481996065122688
3070 -1774861880686211520
3071 5345245727026579752
3072 9247825961435529216
3073 486098762896277440
3074 4918659203339465760
3075 -1979921784369677400
3076 -3715491726025018240
3077 6883658882383570812
3078 -426078539897582880
3079 14552120811755094680
3080 -3652573417087795200
3081 -5549430647746903680
3082 6927165831727786752
3083 -22869348466563658668
3084 -8888260615019057664
3085 117546633666696780
3086 4869549391371628992
3087 -6991583785876544400
3088 5372376810256474112
3089 -21742478195148076110
3090 6594722697244792320
3091 11245949894800922184
3092 16405834661551391616
3093 -8531846850238026336
3094 1603333305759773952
3095 20408927388864936600
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3096 164416398156933120
3097 -3815005339726694960
3098 -8993996734040317200
3099 -127977940831032936
3100 -1983460870561945600
3101 -5498224746945778848
3102 -8689093585060202496
3103 11587575872453300280
3104 -14755641818534313984
3105 -6598561592289340800
3106 7982238203838076752
3107 4124805204295584480
3108 -1131742624822677504
3109 -17672586198166570690
3110 -5781528613959719040
3111 -12106327593069437616
3112 -12661150369765708800
3113 8935064622279925584
3114 -2592117142377423696
3115 2021265181753927200
3116 -4835522123724526080
3117 7004445992220559680
3118 -1900000236449730240
3119 9395097782665589520
3120 -694153624630394880
3121 -238728936244861678
3122 2947558714356652032
3123 17689846785610337172
3124 -7705398211673131008
3125 15167983076643206250
3126 -5609971498378798656
3127 8282258197309910520
3128 -10876732920856535040
3129 4706558777973124800
3130 11531818133126292960
3131 -4319556920644115136
3132 13850813016506188800
3133 133634791198672204
3134 -7772873009217302784
3135 6937474930712726400
3136 -4580612698663550976
3137 12329214817903662786
3138 131959203311746944
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3139 -25068462753505976
3140 -9350164495805602560
3141 2914149971266609950
3142 15105654947649605472
3143 10253492196966673200
3144 13444590509041950720
3145 6077845571557483080
3146 6909560674837296
3147 12207221225680080600
3148 -19470297464683969792
3149 -41605064192049766464
3150 1164501703109908800
3151 -5540757063726572208
3152 -2839093463241990144
3153 -14147021726171194896
3154 7506091639257805440
3155 -20591551168161343440
3156 9004193931531036672
3157 -2758153486805510976
3158 -12797922069258244320
3159 -7742149455978342216
3160 15553136724314112000
3161 9435662828347935300
3162 -2207105292020299776
3163 -4101497970423910588
3164 -2098629028111709184
3165 -8268372897442066080
3166 -3934082557647427968
3167 -24498536369896610784
3168 11950874094159396864
3169 -10766664992332350430
3170 -9664163269817706720
3171 3478745479902061824
3172 5916000485901490432
3173 29370441155149506720
3174 3660480434305959264
3175 6699085020281206400
3176 17581190269534510080
3177 -2830826133955948086
3178 -546459688603954944
3179 7174508065122172476
3180 2859588385771944960
3181 1498881814516816982
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3182 -74892768222631488
3183 18399062729277634824
3184 719021375202099200
3185 4735338205399329780
3186 -9126241823994220800
3187 -9271398089639210164
3188 -3389247260138474112
3189 -14152955652478865376
3190 -7957644314174755200
3191 -8570267582251104408
3192 -3800394787450060800
3193 11929616190007876864
3194 17680578999711382896
3195 -5374504064499277680
3196 27318334784808388608
3197 11126185001388619680
3198 1076621946141345408
3199 -5081519903073605264
3200 -8620558392754176000
3201 10105994784693566304
3202 3703427574189657552
3203 -9303177847044700548
3204 -4180877556481906560
3205 4870069335056092860
3206 -4751710596498203520
3207 -20457234277363177560
3208 -11270302576186199040
3209 30193474112664832410
3210 -2636113200494135040
3211 -15548393142669678060
3212 -1151928917980958208
3213 -8473476845576695680
3214 -16719963195878420544
3215 1468235070057108360
3216 -3851232503066984448
3217 -13468946309977046734
3218 -5039394596170339440
3219 -5896144193151698640
3220 2219403629569351680
3221 9143609660966305422
3222 4585861138960164960
3223 -12791585937002896296
3224 2579132683267768320
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3225 110046454957227600
3226 7787209921096323312
3227 12211532259024697872
3228 -9584342216135124480
3229 30041724352709433830
3230 8534849127459177600
3231 -17908335655451119080
3232 -16079355362977579008
3233 -11102927406500516076
3234 5486854241703848832
3235 16595051288553193680
3236 -8250144411261582720
3237 4270896456621727968
3238 11395911080746199520
3239 11744579338567390560
3240 679460794521062400
3241 -2045918619250233728
3242 -5943618608494459728
3243 12625444180369165824
3244 7485361680356193536
3245 -13399437148970090400
3246 10252971580634846784
3247 -19076975220567212928
3248 -2122382490277969920
3249 320971298381356617
3250 -4977805867216056000
3251 32488141739950218252
3252 1397691901543698432
3253 -6629057203474420498
3254 1923061497583452576
3255 1076950477036062720
3256 -8229486078457712640
3257 18385168260970222506
3258 -2718634657223365776
3259 23257212861522511460
3260 2544105040808378880
3261 -1355884673557494528
3262 -7057938963407649408
3263 -7500803389126799976
3264 -4697573662207770624
3265 -5725419967194743340
3266 -4381087757037359616
3267 -36516426235901640
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3268 268764186436049920
3269 10337422167244632096
3270 -2146564183139510400
3271 -40601786861419231528
3272 -17417037212331187200
3273 19410157642047603984
3274 -10382948731407654864
3275 -16103493943477052700
3276 1618231493062259712
3277 -10933421686418489940
3278 14311780773836644800
3279 641813905522274184
3280 1469077250462760960
3281 -37584770158075212828
3282 -4548971456007527808
3283 26272121562945224988
3284 -410851059032160384
3285 -803468747705202180
3286 -2024175345282510336
3287 -10132479762679880760
3288 -6327052220199997440
3289 -5758266653572410432
3290 5216047976117422080
3291 2752820400614141592
3292 19911034292280982016
3293 4554042253140402540
3294 12234344553383783040
3295 -10940444468879146200
3296 44407456965392596992
3297 -5549119363815064128
3298 12432930083595647136
3299 15998622642039270300
3300 5056779708950860800
3301 17912797857633042302
3302 -3642761046844889088
3303 20217228359186314512
3304 7340300556657868800
3305 -25744486945284024540
3306 -8279693935921900800
3307 -4680924628750450444
3308 -401184664007139072
3309 -23233552002433999296
3310 7370659821646618560
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3311 153301517184676224
3312 -2091422694338297856
3313 15380048585975092562
3314 -10210449213280437744
3315 4856249916483930720
3316 -26563590722460856960
3317 -4768633975837511808
3318 3860005750670684160
3319 20407984000018367720
3320 -11969847132371251200
3321 513078573804575562
3322 10578226051130759424
3323 -35399141870220766428
3324 6090504313986925056
3325 4551989471257228000
3326 10648137877998554112
3327 -19223248590520301880
3328 7881428479143575552
3329 -28277652331716131070
3330 -2400386465165199840
3331 10273887944325851132
3332 -17250558947602033536
3333 11012593246562482848
3334 -18813794361648737184
3335 11562632294418928800
3336 12705114609021542400
3337 26313133219315350912
3338 -17865497334517225680
3339 -3037036057924757616
3340 -19586207813521628160
3341 -13843291470410305428
3342 -1133933671189706688
3343 -879980240574403408
3344 5626401831479869440
3345 8927701875214859520
3346 -2869082040955253760
3347 13475043774445802796
3348 -5700023738399047680
3349 19862098107029436636
3350 -9474590091027957600
3351 21557863641795305832
3352 6201128963573913600
3353 -17595231218329739520
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3354 -59839954000872192
3355 17962851967269365520
3356 11719820689246225920
3357 6268744939618746054
3358 -654956634414854016
3359 4582382077330750560
3360 4008899465088860160
3361 -30300227717655131038
3362 10929379798511353848
3363 -13941718695503121600
3364 -6311572213233576512
3365 22899989409087883260
3366 -10069665818528062656
3367 -1762666927028888608
3368 14455536043966786560
3369 9259128313826169744
3370 -14026485572707497120
3371 49278699535832155572
3372 -7803075198044625408
3373 -37785183682201942378
3374 -92952069366968448
3375 26307270363627540000
3376 -6705781120386285568
3377 8185493959259980272
3378 -1481586337224878976
3379 -3883057409338950080
3380 10368726082456855680
3381 -7972519950016600608
3382 6395039672037508800
3383 -5030222949760654800
3384 -25800052196660797440
3385 -6825136014638319420
3386 1252055938496545392
3387 -13517544161295032040
3388 12282175106399744
3389 -43870854605728458810
3390 2487296527883233920
3391 -16853868552080838208
3392 -4308227987159384064
3393 8430650230646910420
3394 14038306861315148496
3395 -6066611336076301920
3396 -6199652479269086208
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3397 -652777968996741440
3398 11490338024834575200
3399 -30414233010864673152
3400 14876587114849152000
3401 17925943401753987600
3402 5385190539278414592
3403 -9038743875818213256
3404 5000461095887256576
3405 -1655142326060055840
3406 8756595904934251584
3407 30355815515730892656
3408 2435712956576169984
3409 3682172567180650816
3410 3274808593436190720
3411 -16644507928292416140
3412 22054451970047401856
3413 -21565571257611244338
3414 -8179471697061994560
3415 -14640491338782238440
3416 -9840169465972285440
3417 26942951614403073312
3418 3372791443983218160
3419 14023855335616368144
3420 8614155021275865600
3421 26663859345809466144
3422 15991875951283108800
3423 1509871035088450944
3424 -17751024399517876224
3425 7578337699428684150
3426 -8662117834924477056
3427 -20795332391451421200
3428 32761023618853987968
3429 19251674791213777920
3430 -7131670164099936000
3431 3933717407634551712
3432 -6575428844101877760
3433 -8024617889788741318
3434 13548275532554670432
3435 -14392200364393597200
3436 -8011162788112664320
3437 8101804216372400352
3438 7534267295311839744
3439 -10627031547336225560
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3440 -81653095969751040
3441 2426439648411765504
3442 -10372131251960326128
3443 -53183646961584832056
3444 1913762667148480512
3445 4453752789690928920
3446 -28978596805643135328
3447 -26302623680525141376
3448 -6063622071662960640
3449 -1872866093842454550
3450 2875152596183481600
3451 14848038568763880480
3452 -15913773491634468864
3453 13739804686678178304
3454 -16873852759356011328
3455 -13269523925796575640
3456 -24773560298687692800
3457 26260143223894936706
3458 -2475235033044533760
3459 5260976931689741304
3460 6757026673511681280
3461 12212889411831604062
3462 5308083592716687552
3463 53690963382997330712
3464 8437967850105615360
3465 4913463551587456320
3466 -755237515996367568
3467 22839321017951586516
3468 -4978078905278368512
3469 -5405649814752045130
3470 18044288160185407680
3471 3638718202214889360
3472 873423860543782912
3473 -15370395223445278656
3474 14843742329680444944
3475 -15217773722447096500
3476 -29996008407139307520
3477 18689817065628250080
3478 11752096207897817856
3479 -16615809831436931304
3480 13203498635357184000
3481 -3228052989507855059
3482 -1458650966595867408
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3483 -28517529635484588
3484 -13166215238853953024
3485 -10277561078308659240
3486 -2970698424670319616
3487 44570200603897375992
3488 -14454505664968458240
3489 13252886568154651824
3490 2972539132803828000
3491 -517750468605891108
3492 12548456980241970816
3493 1823048531498740000
3494 -4169481848322652704
3495 -21377411283398168880
3496 16791561850587955200
3497 -14927424903126818460
3498 5160580158298376448
3499 -45704116524670775500
3500 -8848360436208384000
3501 17031855012680923830
3502 -37417200446510333568
3503 4499429967052757184
3504 364130199829315584
3505 27663658087901460660
3506 1922404155970823952
3507 -11623988550198705408
3508 41366788381941715328
3509 63987583258355790
3510 -4907601769310956800
3511 -16845998682324700888
3512 -2452557542372044800
3513 -29407662126705902256
3514 5217317965480787712
3515 -9383012396804600400
3516 8875524780243620352
3517 -52858610772565493434
3518 -21766887272614967040
3519 14631446014736022864
3520 6970059223235297280
3521 -8482315429310119488
3522 14722347034782156672
3523 2176877706106725664
3524 -6214915736100779904
3525 -17268376596134731200
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3526 126642737244550464
3527 47143586537461244376
3528 16291817373773652480
3529 43001125160129719130
3530 -2887545783270183840
3531 12157503022278903744
3532 -759687417283458304
3533 9475630563447025782
3534 3407341643063930880
3535 -6610840837794779040
3536 3938495446414835712
3537 -46277846521357822560
3538 -21438191559703897440
3539 33799138477041983340
3540 9297286281990604800
3541 36083400781670372942
3542 4005265370008541184
3543 30868613854939471464
3544 27740684819755100160
3545 3372916791265335300
3546 -7844344003903238928
3547 -59078509555142739004
3548 -8418457006803604992
3549 6153613522849394784
3550 5992206864837940800
3551 24709858013657785032
3552 9032311899205926912
3553 -39361911333067683360
3554 25104011348132048976
3555 -20922172310147119200
3556 -6475234990128300032
3557 -32476910076425080194
3558 1834468547858299584
3559 7679445734412904760
3560 -10198069908897024000
3561 -21686285761060073328
3562 -4120872221764414368
3563 -1435854817226160240
3564 -1310418089034971904
3565 -4758368947586311680
3566 4002304031010503232
3567 9970306313015275920
3568 7240507343563784192
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3569 502384351065064944
3570 -3377851493996528640
3571 -31964293745826994228
3572 -42174199875274199040
3573 -23650322038360680978
3574 24814710263703397536
3575 7875835154335566600
3576 -23746421736930816000
3577 -2484002943742533654
3578 6374761343997609840
3579 725429919806031384
3580 -11954238305971852800
3581 17618417136046373382
3582 1986638018885150400
3583 55346057485688248832
3584 6110978123073847296
3585 -8690008104816393600
3586 4591240494452636544
3587 46913172891915341592
3588 3995410625917046784
3589 -13668470919732821444
3590 -18267154766944675200
3591 13081401518023238400
3592 -51732860773993344000
3593 59535234827205730842
3594 10293600812520211200
3595 46898271662064429600
3596 9988128114706452480
3597 9899749577955313440
3598 9628948999603979136
3599 -36098585090080595880
3600 2860531019074252800
3601 9485840939209633012
3602 -21262228935778843248
3603 -18603188560797825096
3604 -16224759817367963904
3605 18257611911816600960
3606 -14147578509079288896
3607 -12028639198329769144
3608 13915958347188817920
3609 15160878263086271514
3610 327402417292458480
3611 24518079364148256432
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3612 -106369250953125888
3613 -2527479251764810138
3614 8274967875165593280
3615 -281537517794183280
3616 16748924646716669952
3617 -36647403576995762334
3618 -27227856738690881280
3619 -24055916499379634688
3620 7086827440808935680
3621 -17040076464701820096
3622 32182675206257030112
3623 -40211299230065029128
3624 -17551625545994158080
3625 -46098121481496315000
3626 -7421031698643983952
3627 -3469464672402923712
3628 124204098490842368
3629 29451142330068560640
3630 -14556842151606720
3631 -16067950321437603568
3632 -1342346589747953664
3633 4010148438844976064
3634 -17054945323062359040
3635 11904437662691332080
3636 13674166229008478592
3637 26635978934826322286
3638 14956804182803628096
3639 29832508274299784424
3640 3947218657346764800
3641 -33992781129832143216
3642 15096246400759974912
3643 -32349784680147406108
3644 16205333796264078336
3645 14886145170531417510
3646 32621316221959702272
3647 -15531309981622785168
3648 7252140810169221120
3649 -7700828666802562620
3650 895813062545410800
3651 6545382792670327032
3652 23085223359059377152
3653 -12153136480891740516
3654 -5864089568432135040
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3655 571239314200643760
3656 25638246620380922880
3657 -7498436527250891712
3658 -6581135160457159680
3659 -45500277378863356140
3660 -12463641220449162240
3661 365331498057521632
3662 -17378912116305807168
3663 11070353769107124024
3664 -11672301997195141120
3665 38219077085986563060
3666 9390024072870626304
3667 58023580917325047640
3668 15565395442875672576
3669 6344307781289974944
3670 20622309437421377280
3671 -33906685351677595128
3672 42751990200329625600
3673 15534937623286870922
3674 -35346414162849124608
3675 10904367002877072900
3676 7159092315429224960
3677 -13885685275804512474
3678 -14956758507701981376
3679 -9655837064537944616
3680 -17712813295903703040
3681 23429502366488554770
3682 -9754543425825289728
3683 -33734630426524389120
3684 -5679558018195876864
3685 -39976801196746508640
3686 -19194027839224687680
3687 -8708140047296634840
3688 -61611935334591882240
3689 -6110411873278422528
3690 4059023582752679520
3691 4717586391181983092
3692 8326976109806011392
3693 24407205860347136064
3694 -32799362813554567104
3695 -40605501745301551800
3696 -2226770450006409216
3697 62430234155914440146
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3698 22296010790321314632
3699 21778450699715403120
3700 -6839351085355388800
3701 -65758655128907129298
3702 -147188828243515968
3703 10134107869050757592
3704 10322456100947189760
3705 -7497106109702193600
3706 12179196305765364960
3707 64688815605558147432
3708 -37764881405038545408
3709 50234204769577003910
3710 -3097887417919607040
3711 -24528151407846268728
3712 43410607653047500800
3713 102433247910412097280
3714 -25555526469535224960
3715 6582661107299721360
3716 -5262906333052556160
3717 -9874216100381986080
3718 18712008467439996384
3719 -61182746894000699880
3720 -5433634513856102400
3721 4878677763425471583
3722 13311120151136964912
3723 -2547429257395196496
3724 26631510549498919680
3725 28442692870618841250
3726 -745069429088572608
3727 -10069115861019849424
3728 -17337418469756264448
3729 -11471174701213866912
3730 6394348207989977760
3731 2980647795335761824
3732 -18500891564671100928
3733 -8014589808901852018
3734 36406304827784810016
3735 16101909773485630920
3736 -52156320155806648320
3737 -14894655474141884028
3738 -2530975531935352320
3739 -24672019827151998460
3740 26249199705047854080
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3741 -554161721562298080
3742 -13458855157305049728
3743 -30663219486349822680
3744 -12914925399002382336
3745 -7298128212479133120
3746 15064016214936309072
3747 6994933540211547000
3748 -56874152298032094592
3749 -6671173467509691936
3750 2956842824817420000
3751 -26332803937267744
3752 21899556885524398080
3753 -43732484341351495200
3754 -36472347268572185424
3755 32927173183911992160
3756 36901818026004137472
3757 -7753260197166456574
3758 -11640107680076003520
3759 -7094580559848512640
3760 12812919889096212480
3761 1943395436620681362
3762 15545607089637905280
3763 -15627755860258679856
3764 51372399437016072576
3765 15802453453138924320
3766 10383037400813051520
3767 -22480646298860852184
3768 27997467979879157760
3769 -26545567165119839830
3770 8599570362772804800
3771 -8341795677171286260
3772 -8455717363598281728
3773 32890583590146609600
3774 -7610519672211109248
3775 21022767148468167800
3776 -14007200883875512320
3777 9855584479031119920
3778 20007753591165535440
3779 26838008521377496380
3780 -8723568272967475200
3781 7765686663243124000
3782 8822456894987549184
3783 -10921223644286494896

http://www.research.att.com/~njas/sequences/b000594.txt (88 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

3784 -773465848767406080
3785 -3221846549322421020
3786 25784203201871595264
3787 28385541690831659152
3788 41970092526307769088
3789 -19445673326758019946
3790 -16978004444159841600
3791 -50654079925326214848
3792 9481880665447464960
3793 -58430102932187538958
3794 -1514166226672339968
3795 12131332611083562240
3796 1244852545802344192
3797 -54787110024376280754
3798 -18527904982431405216
3799 81092479810947149160
3800 -22966559396309760000
3801 4205878024653998784
3802 -18078109442969157648
3803 53664556582127546052
3804 -30925322463416661504
3805 -37403905094429931540
3806 12194124844651049664
3807 4474941437490055056
3808 -22745731965016080384
3809 13823455657696010004
3810 7674452841560924160
3811 41135590143448419472
3812 -58929215195127337344
3813 -4103079190771744512
3814 5232215444802476256
3815 -5942802692210311200
3816 15323029513466526720
3817 -83218538491140796848
3818 13125653814183208704
3819 -41594681211959050560
3820 -19640024845904977920
3821 29212823570426840022
3822 -5929466970239160768
3823 57002415434170997072
3824 -7047733938476482560
3825 -20012073739261389450
3826 19135198282846532112
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3827 428021400494063880
3828 -25464461805359216640
3829 -12593911716168989024
3830 -26829634355362621440
3831 34021979868047755752
3832 88774792960134758400
3833 30123162103284863082
3834 17220264781577034240
3835 14480340919342779600
3836 -7325107427325821952
3837 -20864093972723850240
3838 -20915904456701876160
3839 -13709067381526225800
3840 -16604342258384240640
3841 51359117567401570752
3842 -14112446728442253408
3843 13237054671182391504
3844 33290864596413309504
3845 12191457226019591100
3846 -6098173776070238016
3847 -17960735033761049704
3848 8893341017403279360
3849 56374459285633154064
3850 -5478178018030099200
3851 -32727126447082175148
3852 15095782939972536576
3853 60286420153329794102
3854 -19872648153493325568
3855 29164605143031282960
3856 -228331377276018688
3857 -22922485989265262400
3858 -1838485652941074816
3859 9390962292859793016
3860 -38694070270448113920
3861 22633391969417436480
3862 2316297887516646432
3863 -55781881001464680888
3864 -6645624478710497280
3865 -53831644983215503740
3866 -33693278851848964368
3867 1326991411740982680
3868 -27225087941960407552
3869 -2336292480161052756
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3870 -225605455425564480
3871 -64682960919548255760
3872 -98022672229957632
3873 -4768646242387937616
3874 -15466281341823295200
3875 18970755465906384000
3876 27311517207869368320
3877 -44562906999375822274
3878 -6598046340152502144
3879 8156820585819055824
3880 30608416487800166400
3881 -78774048579877437318
3882 -20779890309144868608
3883 13317086148081776424
3884 31629843904557378816
3885 3713530487699410560
3886 47711261194028182080
3887 -27188960056139389896
3888 13228408803604119552
3889 80970135224108252690
3890 17373112581241015200
3891 29602368504103687992
3892 14709271576808273920
3893 81658603496071290780
3894 16778425647406026240
3895 15866556968471101200
3896 -18577994414442270720
3897 -11350804692111179526
3898 36219142270934809200
3899 -3139316367460391664
3900 -5464699250091379200
3901 -78833635972809899328
3902 -37837140861233134848
3903 -19869213718735843896
3904 18777600368997564416
3905 25283337882052461120
3906 2413248211807340544
3907 -78499468622295531844
3908 12863513184254464128
3909 2969645618392123104
3910 14924607956743484160
3911 34508471541546535512
3912 -7617887305558548480

http://www.research.att.com/~njas/sequences/b000594.txt (91 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

3913 -165668020798710976
3914 57764885848088643840
3915 -45447980210410932000
3916 19668147727760663040
3917 95711319440815518966
3918 7169221524139504704
3919 -49002517947236225680
3920 -8090904206967644160
3921 -22339141342929039888
3922 -6979742353467916128
3923 8925232107470984172
3924 12292365505896869760
3925 -33534458021868335350
3926 -11431548791138587776
3927 15578329390169704704
3928 -40876757059193763840
3929 -20625705105591556470
3930 -18448117090531994880
3931 -51193523807008782268
3932 -17505651303852117504
3933 -22588109178342412320
3934 8453331464548344192
3935 63886913555994275880
3936 -15273526799831924736
3937 13882809190201004032
3938 -21573316396274048640
3939 -11900955453829161552
3940 20448320333995895040
3941 -4101799211391100128
3942 2574366753315450240
3943 -42112230809673780808
3944 -74914136304895641600
3945 -29545011337836214080
3946 -28586076453014261328
3947 52597914295419105396
3948 16691353523575750656
3949 84246378056123418720
3950 23326800582830352000
3951 3299195037734212680
3952 -6080271563892162560
3953 80338353968485346160
3954 13699339161031278720
3955 6886126498491545760
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3956 469979030146639872
3957 -31703742914689006560
3958 -56824467620514541920
3959 -16443158744576951784
3960 -24790336887130214400
3961 121291359734137705812
3962 6716290185874843392
3963 -36468069554446356456
3964 -34504942664406145024
3965 -19411876594364265480
3966 32236574957573039424
3967 120752806116171238016
3968 -17864763160532090880
3969 -2825766711718355727
3970 -24124190057344228320
3971 -1509948767370219228
3972 23586111429269179392
3973 -38162289441564998820
3974 25369067472930224736
3975 10255942205670180600
3976 -13850380211236208640
3977 23113213896390817332
3978 10881964098570114144
3979 -17718331727868939216
3980 -5178688055705472000
3981 25908107640733628352
3982 12789302564764200384
3983 -22645018865014225680
3984 -7297348702359453696
3985 11120967572329368180
3986 5582755923008610192
3987 -37316934717938314956
3988 31501412333452143488
3989 -20926872500878596210
3990 5214746256643123200
3991 -8845800148584286328
3992 -9197989724140800000
3993 -38370688028232067872
3994 -22964307369951058704
3995 -89638286012652525120
3996 -19654768148123888640
3997 -23981233635577950368
3998 27837928147972848000
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3999 228054119570661888
4000 70617779611287552000
4001 -13720374092744275998
4002 -14478426525185441280
4003 -94074431214113139748
4004 -7612664000149598208
4005 13718504482206255900
4006 -33670297299463062048
4007 63092518368217307256
4008 58647548538030735360
4009 -72424821860927726960
4010 15464648137210040160
4011 -11655927788982736896
4012 -52751031452341931520
4013 26099035285630922262
4014 20005340120379419904
4015 3779766762125019120
4016 12816039544445878272
4017 32867683761739232448
4018 12548872071347075856
4019 -88889523868893518580
4020 27738162523710535680
4021 33895969615054538222
4022 25269074859808593312
4023 81737949536956818000
4024 42796584296949288960
4025 7959913206100564800
4026 -22492614637276422912
4027 115261053188532395876
4028 25047876045743147520
4029 -66334569979674810240
4030 -3538980358006625280
4031 76632252148917742200
4032 5136325521551917056
4033 -13389521972034391340
4034 -54604392214758817584
4035 31448622896693377200
4036 20814778329635530880
4037 -95108127095917161408
4038 -28674769347031784256
4039 14695527724280459056
4040 33354266243245516800
4041 69591352946720236650
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4042 1104545895281644032
4043 -28814775520806247056
4044 -44884753832663990784
4045 27070786349452068300
4046 5392918814051565888
4047 26306566500968772480
4048 9838702511070511104
4049 -105442924799921287950
4050 1019064304428485400
4051 -63978857936498956948
4052 -11890891603276097664
4053 -22964089530070293696
4054 -3049459297670541024
4055 -24561343013668760040
4056 -31047376398131681280
4057 -11226886420447560694
4058 -49721555096441775120
4059 -18719830189980810072
4060 15286272746692147200
4061 -33371980357918344576
4062 8546257270503634752
4063 49305450747089204640
4064 51678129610656055296
4065 -4586176551940260480
4066 -23090398959883812480
4067 49780643480473251276
4068 -14243579708653784448
4069 57473857355038977244
4070 11292164136065554560
4071 -24379421670635794560
4072 7244446665030220800
4073 -73006467144004260678
4074 7596452455608586752
4075 9124458049105319300
4076 -62601640539332202240
4077 60414739494787419840
4078 24288569427856011840
4079 33736922998225945680
4080 -8297496646504611840
4081 14287161734548282944
4082 18235030162968327072
4083 71982413089699130424
4084 -50352819439858950784
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4085 -881882486743288800
4086 -3708869946967227168
4087 -107698998367323949208
4088 -2070581305737584640
4089 86958487729745976960
4090 23898945947602168800
4091 85682077229975571492
4092 10479387498995810304
4093 -39449111912826609658
4094 11182794042124414080
4095 -5309822086610539680
4096 -71957818786545926144
4097 1597390249770330372
4098 18332441328562107264
4099 95615226343354831100
4100 11565257407111766400
4101 -41211533155584603168
4102 -9615151845263922048
4103 -29490124949706159336
4104 -66000764467427328000
4105 1348105037449276260
4106 65350085230928296752
4107 -36468414355110649884
4108 32415721878902548480
4109 40759090401850600416
4110 8681722222603973760
4111 90442854777896545712
4112 23652955784343330816
4113 -34488722309185004958
4114 82592749636378128
4115 -65333081271546972240
4116 -22821344525119795200
4117 31346503439082680160
4118 -30174999035331680640
4119 49608662942475408744
4120 -92116761485324083200
4121 -48165582808643394108
4122 -32250277551232999440
4123 9433288437741808640
4124 49836819696628471296
4125 -48365426677807512000
4126 -12141904769587087488
4127 11554901392679066976
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4128 848921150463934464
4129 -132431202436924570270
4130 -10072060138823155200
4131 -92545017224282177688
4132 747553686124128896
4133 -97256954429758503618
4134 -5576873058395597952
4135 1316387178773425080
4136 121371465950047272960
4137 12135633589523650752
4138 48511899945945900720
4139 76290736955107253940
4140 15063287546294184960
4141 25186676688896163084
4142 -18802312196759044800
4143 -44068830993944774136
4144 3011731926374219776
4145 87161782058074686900
4146 16615751698388755584
4147 -39660399506406959280
4148 70716326257929413376
4149 82880742983298121134
4150 -17952535363962175200
4151 5078760146385477552
4152 -20232760398568058880
4153 56035207996435919402
4154 -19634610695475084288
4155 -19984467280269597840
4156 -40914859129161364480
4157 37377034208495198406
4158 -15743060631743477760
4159 -86905178276993592640
4160 -7532318907008286720
4161 3932735707201704480
4162 78793214288040410832
4163 -18583138051926490896
4164 57741722112593304576
4165 56603396546819172540
4166 -54384175393598455968
4167 -13885829529828852816
4168 78361506644021314560
4169 78300939543660983760
4170 -17433438511810809600
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4171 -1284660470956780568
4172 -27492279845938252800
4173 -13138222638259839456
4174 30584242203750150336
4175 -70246129255241532600
4176 -14404796544592650240
4177 -98420102659647896974
4178 78951414770509802640
4179 -3073438780886073600
4180 -40523663087337830400
4181 15514892017972762332
4182 12869293871969103744
4183 -67164678206211166560
4184 -1843239665306941440
4185 18703202891621875200
4186 -4328361511410134016
4187 -60836608737350684640
4188 9512125224972249600
4189 -50810011993617317280
4190 -8508935481267614400
4191 -35393845605008357376
4192 -124225688235927011328
4193 28498024471699473600
4194 -47902852222798345776
4195 -38455661636589178800
4196 -71305673191274121600
4197 53778472518465928800
4198 3809023307545125600
4199 42537152046238874640
4200 9089513570801664000
4201 84806797715199046202
4202 -35443535521600567296
4203 70160993033455669212
4204 82636571352873011456
4205 20709846324672672930
4206 -34639710997024437696
4207 -39167833094580623888
4208 -23961471221520826368
4209 32682264012181240128
4210 -19835295196693062240
4211 146883916029292756812
4212 1416126697348519296
4213 123735718443660470784
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4214 -697481534909797344
4215 25603840493583927120
4216 30829407253616885760
4217 -130135571669691475734
4218 11749163349042282240
4219 -5007891703823948380
4220 48297797242201274880
4221 -29459414573172930528
4222 -8097085987861529088
4223 -69559770022788622416
4224 45545729283682467840
4225 37187539289643520425
4226 -33987298349241008688
4227 -14040713957270966280
4228 -20320291057205694464
4229 9223654048134388830
4230 35401776167577173760
4231 58718400730469547032
4232 -51130520352210224640
4233 51051738072038737824
4234 -4511052256350356640
4235 -40300887067874160
4236 -9240146506464588288
4237 78200055314382010240
4238 -4961605988612446656
4239 -96370545855457626480
4240 -7609781101129482240
4241 -99316035873417329358
4242 8277922440369114624
4243 60970819265655320492
4244 -107473890228161422464
4245 20342609697601689120
4246 -69829578366948444096
4247 15704923275575765952
4248 49819265179184793600
4249 41794237720622523136
4250 -59501709743528808000
4251 -10698341080388668560
4252 82671233017654324736
4253 -160236964747091241498
4254 -4223478416888767680
4255 -16407762970880060640
4256 35114989759019089920
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4257 1040470874188853328
4258 35172437932559238480
4259 99529650125606090460
4260 -17543007802518589440
4261 -1125139713120547138
4262 26531756423218993632
4263 -54911199031446847320
4264 -15038528771498158080
4265 -72366170526718037340
4266 67036017214376985600
4267 -89660110901976325368
4268 -59031842551860831744
4269 -68515989358127806656
4270 13502277988819925760
4271 110150900918234723472
4272 -6217194872522833920
4273 -45938328800616282478
4274 -26604435310757274864
4275 30894752716321378500
4276 119496225620153164160
4277 25996455535077011712
4278 5958305464803729408
4279 -80123140642532967720
4280 36821898673568870400
4281 26235250606167945552
4282 67305391188715258992
4283 38864433112534610532
4284 19343369983988284416
4285 -107497108749364648020
4286 83114404191451790592
4287 -40841806088384272440
4288 -41790045270716710912
4289 103575335386630785090
4290 9022534465060247040
4291 -41408062905582337328
4292 34440969255235319040
4293 -2657733371817330978
4294 21786875142384623040
4295 26286627898494679800
4296 35794921505972428800
4297 117239854931390790746
4298 6152854519712199936
4299 45125758845370395864
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4300 -642811038480313600
4301 -68830870505266973376
4302 -19472712038955918720
4303 36734905659407126584
4304 25505330286692229120
4305 -6279533751580951680
4306 -56993736400917345648
4307 -7595911402701944280
4308 -58454895254222960640
4309 -31536463300404513920
4310 8320254149469346560
4311 -119420381112317641440
4312 -76641773534910904320
4313 -14497820744933452080
4314 -58724792342063285760
4315 52217069269425600960
4316 -24947458667250728448
4317 -5869976072327579520
4318 -43543383622475433984
4319 -407494996711215504
4320 69621827248757145600
4321 -143229072242046235500
4322 17965788763720901712
4323 85080959058001128768
4324 -73748626323426238464
4325 24234143413965577050
4326 -22861705350448613376
4327 71493999893629893176
4328 -143216110967597859840
4329 -11963375393474915676
4330 -11578234294321057440
4331 68114258363955266064
4332 1047687735335867136
4333 -70750948281398446880
4334 36902232751816815552
4335 16334321407944646680
4336 -3719461678642167808
4337 130739195344597915986
4338 -630873866404108656
4339 21958960570832040140
4340 -6290758342051921920
4341 81152577278731701792
4342 38197733357306097792
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4343 -1399906048636794216
4344 -21220292374747361280
4345 98424402585925852800
4346 11802657290985084384
4347 22875013519936381440
4348 7920088251891396608
4349 -18379750603261414650
4350 19802782237563864000
4351 -126065014302929101400
4352 94209875242213441536
4353 -58187715414004902096
4354 20042632528393692672
4355 43201643752489533360
4356 83360202198792768
4357 11633613847225136606
4358 7903299250323293280
4359 -50911744202837355096
4360 29983753669250304000
4361 42412110757104991770
4362 -14906426290674363648
4363 166249586016572918612
4364 -113379968448786004224
4365 -41174624466418966740
4366 -22693008251678264640
4367 111258467002561357752
4368 2406399232052035584
4369 -165474414418675112604
4370 -23040694243846540800
4371 -35786018028266182656
4372 -3749008210034871424
4373 67837884878477636622
4374 38333819538827245440
4375 8186074116855635000
4376 63541188591851182080
4377 -81507474935922757680
4378 -9345762823510713600
4379 -105864499129267932240
4380 -2622615657354685440
4381 -69907123203975879668
4382 -39976969528171148928
4383 24991228920933510552
4384 58460866921189933056
4385 -135734774378246253420
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4386 -715290967346893056
4387 27805176411286913352
4388 -16079966784539747712
4389 -24049913093137451520
4390 3365299127743459200
4391 -38496639947058323208
4392 -66786095235397063680
4393 51500237038798017024
4394 -45071045819366048160
4395 -29122815685174379280
4396 32413903585459422208
4397 102129044574430941846
4398 -47856931307670131136
4399 46820452976509308264
4400 -13456827161983795200
4401 26221655416469819040
4402 12417914428747720704
4403 -21069864648065941344
4404 65991390199748407296
4405 20392692259080684060
4406 36112764462825013152
4407 12396529687941716688
4408 115652867676369408000
4409 -46190629376300274390
4410 -22354965316854187920
4411 -71321484385180589976
4412 135713446617392249856
4413 39992006266629145344
4414 17625016253975821056
4415 2492724337961347560
4416 12681578411345313792
4417 71384044049625990592
4418 -113992385372866793112
4419 54987657463043997444
4420 -28366666178826769920
4421 -25644230174909697378
4422 50057907585491280384
4423 -55158654680765628328
4424 -53917540644288921600
4425 33344809781749578000
4426 9922908566719716912
4427 -187250287723098775560
4428 33235967867899345920
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4429 3866216412728082784
4430 -38064632863470776640
4431 28663692711132495744
4432 -16207718864550436864
4433 16321440365378174208
4434 50845150011508030080
4435 27623062053574328880
4436 112288182243039223680
4437 100774943088272436060
4438 33502432668701383296
4439 101463913949145646224
4440 -18736207334020915200
4441 9570211097567304842
4442 -5696810738270362128
4443 45576009877573799064
4444 -64327528805317360128
4445 21246864811358484480
4446 -16799637772353078720
4447 -191061479327845115104
4448 -117393058967513333760
4449 -59354400160910803536
4450 -15295200403061754000
4451 -216608255682066040548
4452 -9913239737342742528
4453 10182833097113771164
4454 104671102444613675712
4455 4299809354646001560
4456 15839073502332410880
4457 -62805318158076228294
4458 -8242636516966607616
4459 -35543796215206770400
4460 -52149115715540766720
4461 42902662434464734272
4462 -33563960690249340288
4463 -89818124153907690288
4464 5928004526025867264
4465 138384093340743465600
4466 27586500289139151360
4467 -41675418055127230920
4468 -125925298733026548352
4469 22641514703980129020
4470 32583868462890864000
4471 167632766709675471792
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4472 835859674932817920
4473 18631614090264162624
4474 97212826896314042736
4475 -42873994659115795500
4476 20461914265567928832
4477 -90800526424187962
4478 -59030535305321448960
4479 84202186067544822984
4480 -27341023171785523200
4481 149014624751519793282
4482 -51591578769104290560
4483 137634252496127972732
4484 81437340951510297600
4485 -13109941116290309760
4486 -113074821009628859808
4487 -16882907028194455248
4488 -78598737869179207680
4489 117556830761177132373
4490 70985715209769276000
4491 12373190651284717500
4492 -54085066976000483584
4493 193060585319853986742
4494 9138525761713001472
4495 -32773545376380547200
4496 20765119367605297152
4497 -53705282632871562000
4498 -13177798664263069536
4499 -110219662620250954680
4500 -60054600158386848000
4501 -5089881576197975648
4502 26219366749102481952
4503 102407684619155731200
4504 20695174234252277760
4505 53237493150738631560
4506 -41230547291159364096
4507 -158743918701488469244
4508 46569640342954111488
4509 -201871693174407641280
4510 -19094908754807383680
4511 89931598974199422552
4512 -133211834332445933568
4513 -211853707294207902238
4514 30421512738559340832
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4515 349024104689944320
4516 78959623037405901440
4517 -90700470032923258434
4518 35410395697033752864
4519 173127430269057420920
4520 -34743189595829299200
4521 -40039276059961659936
4522 -29587476975191815680
4523 -107127631375456257228
4524 27518625160872975360
4525 25416977148224586050
4526 1856432897889314304
4527 -57570220516787500536
4528 16498178026267492352
4529 -57529511133651071424
4530 24083622553168120320
4531 -53619756212560806288
4532 177657742031717455872
4533 120185029420052968224
4534 -39187430375454847584
4535 -407544698173076520
4536 -2355464087673016320
4537 14814948356692701700
4538 110061634914863095920
4539 43495057879340946480
4540 9668132952223818240
4541 -76118033955151003200
4542 4034312200890683712
4543 46451382116429646720
4544 26430124548629200896
4545 -44868357938934070380
4546 15073924972421003472
4547 -112782047025333656004
4548 -54329614221311493120
4549 25808607827931499550
4550 5920090854265660800
4551 -14148199005687126576
4552 114252937990707225600
4553 168869710489812111780
4554 27184088177489288448
4555 -53173751518991507040
4556 -157381050700005253632
4557 22597600415961255552
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4558 -656006012056420416
4559 201587600611686006816
4560 12809722290565939200
4561 -109283901909807981838
4562 61845387828147046032
4563 106868685876097438440
4564 -8819564141469046784
4565 -75748389146913581280
4566 46836194205199218624
4567 -33034906685340139384
4568 120994661821167298560
4569 -9137187649381233456
4570 -35179753175124959520
4571 19848122552941776912
4572 -43947989129428475904
4573 -178433496101953137780
4574 -123583118405292142464
4575 -44700973281729311400
4576 60755823917104103424
4577 13579599033675998400
4578 7441422501550302720
4579 -2466060109567568360
4580 84068725938045139200
4581 -9745272873508870530
4582 -117466936799972601600
4583 -123807829698998676168
4584 58808694434619064320
4585 -51073953796935800640
4586 -42323389997905021008
4587 80401358088994138560
4588 -14173488739929042944
4589 -14391346840363608276
4590 -58662532007838662400
4591 227038125713669478992
4592 -5092801134937571328
4593 -131588616127742088336
4594 -91272565428468881904
4595 -23490771660002144400
4596 -85854829937160388608
4597 -25929052202258095954
4598 -127507154402036640
4599 2785358325378034224
4600 -40160861660975616000
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4601 -1545445440157416048
4602 -18131905151177045760
4603 227833875728104034852
4604 -80257906741231263744
4605 18636049747205220960
4606 109448085523098688128
4607 26021092198270573152
4608 41475745750148186112
4609 39242400064798497840
4610 84541377177863292960
4611 -51645921635064390480
4612 -30730785886695631744
4613 37926874158781040160
4614 -15265824700407140160
4615 -27322890360300974880
4616 -74144659707788651520
4617 142871521438708579440
4618 -79037823521219628240
4619 58943046219424852800
4620 16038117822303682560
4621 46837447702769984822
4622 -46458217783649805888
4623 -72735241233141760896
4624 13247392863183843328
4625 65414780251752057000
4626 65352523361323160592
4627 89247554743651285072
4628 -21254734895477448960
4629 -51130268609402104416
4630 -14164051979424695040
4631 91478492371415384664
4632 115862773739867320320
4633 -26235488950933845996
4634 -25551620715041611008
4635 123916017110282727120
4636 -109172264764304698880
4637 63484517670627101286
4638 67406581544200282944
4639 -35213286717431270560
4640 -121998041070590361600
4641 -16834999710477626496
4642 87161024774668201344
4643 -147570190338863187108
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4644 -1847295418338478080
4645 17268911405328699900
4646 -36574949294963081856
4647 94436965707423330600
4648 41495470058887004160
4649 -215306192992894537350
4650 -8149437055134950400
4651 -171670674472454806348
4652 -77413686620331934464
4653 -163269620087135679936
4654 23313589422142743360
4655 -87384643990543330200
4656 18660245688056512512
4657 235439265430620677906
4658 -49258438229679213024
4659 -83813501140299805896
4660 124871227814135335680
4661 -197796078159658843200
4662 8321339745906026112
4663 -203691854049380640088
4664 -72084294274643988480
4665 60706050446577049920
4666 106880383992794386032
4667 -91042352145834047280
4668 55593960259971248640
4669 -40083791953985619840
4670 71566768850155145280
4671 69643517948622228240
4672 3951207184501047296
4673 138213373794708041922
4674 -19867688725737726720
4675 94143015987733603800
4676 67898853753541644288
4677 19950002482722167520
4678 49859494684366796640
4679 152466364747920104280
4680 26790120035646105600
4681 43566407067327902464
4682 -11410077431176889808
4683 -30949366500744846336
4684 171778089882980508416
4685 186618312227917810380
4686 -31659136130570038272
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4687 -1258442857543577480
4688 -23619063873443340288
4689 -105412366235162337246
4690 -30049676067353080320
4691 -69117781377528709908
4692 47758745461579149312
4693 1631753086281145422
4694 -47704423919502715104
4695 -121084090397826076080
4696 -205645482390607902720
4697 -62271220153200467136
4698 -5131709418029602320
4699 47870571843387233536
4700 100869247418691763200
4701 81615166596781679232
4702 99900163075815591552
4703 97574940409033745952
4704 84118545979162361856
4705 -168565685652708988140
4706 -13820988090730734816
4707 2479536994371173604
4708 -71015255749184707584
4709 113388060783053456316
4710 -38416980211027367040
4711 -79386629951504661968
4712 -47594613426924748800
4713 -158609376950320857456
4714 -117601543472680958544
4715 27745322599306861920
4716 105643707257209750272
4717 39890087763057192780
4718 48625149985385990016
4719 -72550387085791608
4720 -24741432645518131200
4721 250959150814653587922
4722 -79997526539679788928
4723 -130122914733818895028
4724 -180311903152662309504
4725 -31287164432450472000
4726 98914009461059903040
4727 -45948098762295268440
4728 -61228996992532131840
4729 -115210890236454459670
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4730 1061318195893912320
4731 -78813962212206957120
4732 -35944917085850433024
4733 234367998941248046982
4734 -66204943773355434816
4735 -137714366101947367320
4736 -61601108005213962240
4737 134378181727211565360
4738 101011542450711750144
4739 23660471517412840656
4740 -68292409434942873600
4741 -38372219732195534016
4742 77069563578239602272
4743 -41471902563006436416
4744 -25624322573258787840
4745 -4084672415913941880
4746 -8622627963328544256
4747 219671818201349210592
4748 126675446985239793408
4749 41307866855297993664
4750 91859076309425040000
4751 158809694097075304752
4752 -38671917054309826560
4753 -127295415875471579022
4754 -87717356939408141424
4755 101473714333085920560
4756 -58239249574438437120
4757 -151590079918339652448
4758 24307045474682210688
4759 -136124867819399562040
4760 47182687535189606400
4761 68781081017829386349
4762 -29358573652155844368
4763 53397713876428305384
4764 -77197408183501530624
4765 193361487359011575660
4766 -43208825972753175168
4767 5737826730341526912
4768 219412824914740838400
4769 138417786728420577840
4770 -21025634247171398880
4771 102780295115225600992
4772 -4237431912517770624
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4773 786374066337630624
4774 -11352669790578794496
4775 -70439144577499291200
4776 15506695425779712000
4777 -145271314038596424588
4778 -39710140470224884560
4779 -8641001670705670140
4780 50760682263054489600
4781 50753703307778426592
4782 -13925385481873295808
4783 -277876134604648985968
4784 -10632369477940740096
4785 83555265298834929600
4786 -76883172845120007408
4787 -77348709089206104564
4788 -29862404073756334080
4789 -31745494772852699410
4790 -121813139203821273600
4791 -185646079496969520408
4792 -143783630397107712000
4793 76685793012034416042
4794 112242723354973596672
4795 24035508745912853280
4796 -57827108645834211840
4797 20229918621914834028
4798 -32433705660147321600
4799 -94767710302212043200
4800 -17345153858509209600
4801 246543952442024500802
4802 -55807789222252694424
4803 -38885989528991404296
4804 108666244291644438656
4805 -109235649456981171810
4806 -43954991336089411200
4807 106261487500787498880
4808 197616969650631336960
4809 49892961263231136960
4810 -12203078725584613440
4811 -115420092641392440888
4812 49486874039072128512
4813 -237404011904923340938
4814 90403710937967972160
4815 -49533037771784885640
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4816 283064066028470272
4817 -10639697260327621134
4818 -4732925336921763072
4819 265159023635666880160
4820 1644536611877134080
4821 175559613556723415712
4822 -109008986402301336288
4823 -15439676337595220256
4824 148634217817824245760
4825 -138776668128314782450
4826 67222522112191057920
4827 52913643259788564120
4828 99535684746194758656
4829 -15520439072474001120
4830 9118854043230597120
4831 112686640877055945632
4832 162173980802467233792
4833 -123210289118391602400
4834 75375372862051572816
4835 89332319809557587280
4836 -11324737145621200896
4837 46001016276094795552
4838 38373593999924473920
4839 -81765704171511394776
4840 203333668149427200
4841 -606682705436489313408
4842 70470587633814955440
4843 353738936309239792080
4844 -23424359134840495104
4845 -89615915838321364800
4846 137052181161795511872
4847 -115072948233520134648
4848 20334237254380191744
4849 31869029891198358964
4850 45906908697777044400
4851 103098970997015623812
4852 -174259730872100328064
4853 -126646886953597343136
4854 -33897332472357372480
4855 -103785425311828899240
4856 -210868203693155205120
4857 -119657066347835094960
4858 -62553532288642746624
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4859 1458200306654497704
4860 -95276448002618104320
4861 53674799894294579462
4862 -51192141976758496896
4863 62407995389191827144
4864 -145441738670661959680
4865 -48264797361402148800
4866 30755072991028708224
4867 -69494935592690998208
4868 -38233347106391751552
4869 192655166887911027294
4870 25491963926635274880
4871 190425462151638450072
4872 -45772128602571571200
4873 175550461563197367504
4874 17287878581777157936
4875 52266961605768588000
4876 43800391143306796032
4877 -126060613740134627274
4878 -10276779293939604096
4879 35628878404803352032
4880 33167564213976514560
4881 -20192145724626252048
4882 -128739077972093636208
4883 255460337641736978520
4884 36134925235409774592
4885 -42208402635834960420
4886 -10304802327053270400
4887 73042718035662703440
4888 -131162241017875415040
4889 193414339808740383690
4890 10452953319843121920
4891 -22662163841505500648
4892 -37058813706582710784
4893 74108359115780318784
4894 125330546404063898496
4895 -64536109731714675600
4896 -154377282471352270848
4897 152225808910458358320
4898 48341157117559541760
4899 46001421448892275968
4900 -63695350112043854400
4901 -187265557999339915590
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4902 1104270244269857280
4903 -76968508110687299848
4904 208919801377424501760
4905 -40334324316224103900
4906 -94111338951244532736
4907 -95900681371391730288
4908 76476627032326940160
4909 -65110360276323542890
4910 56089413805655079360
4911 109020961679780376072
4912 15114130930409455616
4913 144001625585995067940
4914 17013019466944650240
4915 57440418340764760560
4916 50866595831827962240
4917 -150273698125284770400
4918 -176429962069878687840
4919 209571889865510737320
4920 31682692984565145600
4921 32527776308922614720
4922 -40377415803676339968
4923 -85475985974712877428
4924 -142569075501710255104
4925 73338104390111125650
4926 -1688061959936485056
4927 -84617307898205819240
4928 -24162871973882363904
4929 21253841125466358528
4930 102794113168365326400
4931 -22441406099461715268
4932 -49716148074748470144
4933 -207509794749714302818
4934 -76950019315948596384
4935 -54768503749232931840
4936 2055970934195143680
4937 -59552058127418085414
4938 81808380026980556544
4939 -327379358003150208600
4940 43792619815403289600
4941 11583847301507252982
4942 10010158715336637312
4943 -216561084333248177808
4944 -56158455697614176256
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4945 -1542118692668662080
4946 68770059093794070672
4947 -130545765877754294928
4948 143275551080752807808
4949 -138714957513317964114
4950 -37180875806437802400
4951 178193016150136690952
4952 356966084018904729600
4953 38248990991871335424
4954 170904174536258248176
4955 113219343117582663360
4956 -32230592444234096640
4957 316979163869740359206
4958 -67703879599390405824
4959 -155576927572746787800
4960 50205842018937077760
4961 153542558013370386
4962 -1648345684724984448
4963 -11692778209719829040
4964 14880221693990989056
4965 -77391928127289494880
4966 38302689287143701504
4967 164642778057776537016
4968 -115413350583147724800
4969 38165622169333357370
4970 19004925119395138560
4971 107209716739444596312
4972 67006226826138143232
4973 175823421427817595222
4974 -109141709707502216640
4975 -18573416252763295000
4976 49233566510263468032
4977 72530197341843346560
4978 -161591840441141362560
4979 -133717212674245084416
4980 52558510590321039360
4981 165237308994691775772
4982 102939789109260724992
4983 -111071373536872973952
4984 35353309017509683200
4985 -103364009219139845820
4986 -44781520558644935568
4987 -205987472925913686364
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4988 3237008151348026880
4989 -111805447718984818176
4990 12621105218068200000
4991 16495679018299213824
4992 -49219805288501084160
4993 195004531097898522242
4994 17447677200426275712
4995 64492207986031509600
4996 -40859294330124592000
4997 -258792414125861652960
4998 -70877296545582268224
4999 -384969625179145057000
5000 -41301931521259200000
5001 197544840797311740432
5002 -51442398722376206496
5003 93262719856903191252
5004 99833119314573738240
5005 24979053750490869120
5006 -170883658824814890048
5007 187587722012430869640
5008 -98201111323859181568
5009 -152460111561664739790
5010 -80473766885991037440
5011 -374455866337289922388
5012 41441359460702423040
5013 -21306816169810158258
5014 -32878980521646871680
5015 173089321952996962800
5016 121341176427869798400
5017 -122036049594605902140
5018 75462580238685364704
5019 30125361430030164480
5020 -92306394773890859520
5021 405608072056131477222
5022 2111851879487223552
5023 339425527348298466272
5024 -258691756087679975424
5025 99483195955793554800
5026 63326136525408207360
5027 162245671190992968072
5028 -27228593540056366080
5029 242509709920144032576
5030 -58723722202916211840

http://www.research.att.com/~njas/sequences/b000594.txt (117 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

5031 -1124403421382460072
5032 106305671611837716480
5033 -162580675095156689280
5034 48153176310163841280
5035 -82188343275094702800
5036 -57569128385451621120
5037 6877044661355967168
5038 151715331188192640960
5039 -65951630580573506160
5040 9072480147209256960
5041 -135249108289908651287
5042 152526212888462118672
5043 -114758487884369215404
5044 63793814303133811456
5045 -68298491394116585700
5046 -25932329310894477408
5047 383098598617464950136
5048 -360160298692809584640
5049 270546010712341640640
5050 50025170551384702800
5051 -226509338047999521948
5052 -63472944629417799168
5053 18909016630812294784
5054 -1134995046613856064
5055 147278098513428719760
5056 102888678350378762240
5057 86586502039863885780
5058 57373503799908473424
5059 -194786799229676876740
5060 -70862387315535728640
5061 975996728353168704
5062 -47800057177810615968
5063 -204068994888085284216
5064 -144619491175135764480
5065 39016988073249695460
5066 -184874663207306973600
5067 -27839271845444266116
5068 -24567668461470977024
5069 54153568464297893196
5070 42601939773572733120
5071 -389896779984574282056
5072 82296786348471115776
5073 -67147916556393842400
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5074 -2132850912089950080
5075 54824369342885142000
5076 289875698227460136960
5077 30760106822238414926
5078 112706936691938967840
5079 -13146587354213726616
5080 -107198706358311321600
5081 -448698147468566960118
5082 50463719458903296
5083 74383308762190019424
5084 23967192733396856832
5085 46736745919020230220
5086 106431658686018340992
5087 125471397511641560736
5088 79116462767593488384
5089 -41268717230663284544
5090 -9940533350027263200
5091 -147402222043809059208
5092 242965756920649692160
5093 65323258771775319744
5094 45584051934625825824
5095 205411633019683788600
5096 82824300536673991680
5097 -120648549260763039600
5098 -204506741940362629200
5099 -101810478685688805900
5100 -65321741604292185600
5101 -53139093788513049898
5102 10524459846496690752
5103 -51605303257842247368
5104 67764640939589468160
5105 165220188787037182260
5106 20545372763536771584
5107 91552389539094993356
5108 -198731564943517049472
5109 -91944257001809641632
5110 2841166962134242560
5111 275466641298814211400
5112 -94003748109502894080
5113 140315939531227584362
5114 -45934295391655219344
5115 -34385490231080002560
5116 121872802888291696640
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5117 -1980296289228898368
5118 90615030920412151104
5119 305111702604075883520
5120 177249997594180976640
5121 -153693733807740781710
5122 -39879056485019310048
5123 197473559663733329760
5124 43207289564223762432
5125 -110615577764546421000
5126 225349908331658520384
5127 -35414310161823790680
5128 85180840046695388160
5129 136745846392044336384
5130 90563548970930112000
5131 -132492800564753418608
5132 -329298428843063503104
5133 -167914697488472642400
5134 -136645887009999120768
5135 -106364087415148987200
5136 22448259491744120832
5137 -330059122054167896208
5138 -71490672716394107904
5139 -162762740924987160396
5140 -170358328454531938560
5141 -119725833505156875108
5142 134605075303552254912
5143 -108743735610364693160
5144 25680434517272156160
5145 74882536723049328000
5146 -37203830401268837376
5147 180864272469450238596
5148 -51667819814202149376
5149 -40171509427180429760
5150 -138157939687183147200
5151 -142256893091824039536
5152 61404419425799503872
5153 150549380686940418402
5154 -32915429716375946880
5155 -163527064629562171440
5156 -7751314913026692480
5157 -202426376120299215360
5158 78359051855724403680
5159 138586244148721229952
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5160 -1760962515779174400
5161 -120233448200051240348
5162 77022150239146543200
5163 108907378145583424344
5164 27854949479345413376
5165 -2452910532594797940
5166 -14071281753542622336
5167 325646754570901523216
5168 -72679924329568174080
5169 304275266459252920944
5170 -166540960380320547840
5171 439188090442820895372
5172 26624813278301908992
5173 140765739383712046240
5174 10099665406181366400
5175 54024630702394080600
5176 290258785270594990080
5177 -145574150178463980288
5178 -65384851954759013376
5179 -83371030039103208220
5180 -21691733642434652160
5181 177175453973238118944
5182 -215868803364530327808
5183 14332691170644409584
5184 4494837560958517248
5185 -232037945533830887640
5186 -34209493412951036208
5187 25989967846967604480
5188 -172915422373177098112
5189 332189950590927960990
5190 27762566115080603520
5191 215900882039162291400
5192 -234365310630433382400
5193 99739838579216687082
5194 -65002823710562387664
5195 134251881517560727200
5196 -37050349741827383808
5197 -341558448100827577354
5198 38097986882564916864
5199 7929993917961859464
5200 14542360461250764800
5201 -22819891838639034048
5202 36602214093720861336
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5203 -8534081663137564
5204 116061438864996675456
5205 -189465025681946780640
5206 76045455764660733120
5207 -80948540100517732608
5208 18836599648034488320
5209 67352317234609878410
5210 -107524453718926974240
5211 -398813162592519153360
5212 -17346501389973036544
5213 77074835106068445324
5214 -123244469324985415680
5215 90209043244484892000
5216 70387959588676042752
5217 -123397010182927087488
5218 2716242477047764560
5219 -105737396541881051304
5220 103749276979953158400
5221 -25351858903883063328
5222 -22167073787698589568
5223 15315835149256607784
5224 -100141507003853399040
5225 -145338520975141494000
5226 -54095971307465154816
5227 -245760457507565686924
5228 130488952606315661568
5229 -55819953881416853856
5230 2529218063475149760
5231 212781816912217966032
5232 18279423580810936320
5233 300691719780503574482
5234 242341191183678848016
5235 -31211660894440194000
5236 -90997225644165894144
5237 -505744406482574172114
5238 131926206973627624320
5239 77065376935543461024
5240 257687984756637388800
5241 43779559407387853392
5242 205677313800991612272
5243 -153136275666030019692
5244 -73730221580308930560
5245 233971740158868211500
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5246 2859230934567424704
5247 96968222706597618168
5248 104166705547412766720
5249 -127992453903619799340
5250 -36355220053117056000
5251 129693338940721991400
5252 69516692174748118272
5253 392880604688358502464
5254 42819335529439473792
5255 -271151249751614568840
5256 -14053217351166766080
5257 -114147533704228239488
5258 91605690879071316480
5259 -20185243637693651496
5260 172580383687678202880
5261 -370155467746094904138
5262 169963543569282265152
5263 -175049130066065181080
5264 -44418122282200203264
5265 -4646665725674828940
5266 -62874160560313005168
5267 -220445714673411012240
5268 10768957208779069440
5269 561790596756670968960
5270 -42302851430389079040
5271 -54781838637548270976
5272 -191355848598532147200
5273 -12325694509415447478
5274 -65258880861880547856
5275 173220530493753629300
5276 185190117342945308160
5277 228552316362457153920
5278 -29811843924279056640
5279 -404381750488768377120
5280 -127998432921051463680
5281 104664607906472122082
5282 -152704007705305795200
5283 276635529774098649252
5284 213019834857718399616
5285 66675955031456184960
5286 -25535197263544508736
5287 -344434567176650261808
5288 -450288666074036106240

http://www.research.att.com/~njas/sequences/b000594.txt (123 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

5289 -1329748741067779872
5290 70159208324197552560
5291 56279436884422371984
5292 -183046216364947192320
5293 -590118406181903261120
5294 -258222850303368794304
5295 30319230724336930320
5296 -62766077067813634048
5297 571083513573682393746
5298 -3121324388403774336
5299 11169068037651059536
5300 -59907725899787721600
5301 64024557927036094080
5302 2967826786216778304
5303 -424817950364717183448
5304 84939128974029496320
5305 352648702311154667460
5306 58857082073087450880
5307 225101011376890923120
5308 -151336247806190083072
5309 247910773606529277510
5310 -68359957618029134400
5311 -228819293249347892448
5312 -79184139722790273024
5313 -42055286385089682432
5314 300283004561485442256
5315 -271264983339178253040
5316 -121806825163106485248
5317 119110845702862161820
5318 -31039650003468116640
5319 210757339434877114320
5320 -72840900092792832000
5321 687008065280998903092
5322 -34588877701866985728
5323 320665438871288103572
5324 224133542768085729792
5325 -62918172080798378400
5326 -72370885109677293888
5327 129666870994023762672
5328 20440889351943708672
5329 -311584000533997200693
5330 20635253967709120320
5331 -263592119155386514248
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5332 -1332125650825453568
5333 38629955479827573582
5334 -26604769850744537088
5335 193698233373293354160
5336 202238338764495052800
5337 34469991597926709594
5338 217970628197329084896
5339 224270676916022176440
5340 44778797872702387200
5341 -124697545015313146170
5342 236339232854462547072
5343 43269158328526350864
5344 -541893193071743729664
5345 -392096990316127569900
5346 -171941440789817951616
5347 183045497395625296796
5348 68085419465803923456
5349 -42024192325610283936
5350 55225971626466578400
5351 -316089665393158920648
5352 156151605469596549120
5353 -130466315646128063196
5354 90257760213397523376
5355 -63470432759961558240
5356 -191989009909841865728
5357 -117566509823553636768
5358 -173280951661452687360
5359 -327438375572859070896
5360 -73815289642117201920
5361 -260554457768885674128
5362 93009399098590420992
5363 50221483663141783104
5364 -186592520218105641600
5365 -113009430368740890600
5366 -54827952262041622368
5367 -66934994111974903320
5368 314182553663543685120
5369 -50198515187054969280
5370 -49116326952797395200
5371 194586920645959729944
5372 387478123055878256640
5373 -53375851833125976000
5374 -112384469023532504064
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5375 6148148018841654000
5376 57561719829065367552
5377 178186192351214795440
5378 -218097190071216755760
5379 -48208025191752683712
5380 -183699892475923219200
5381 602309566092048073182
5382 -29376970093238285952
5383 -42263718383534582480
5384 400536460720443970560
5385 191805125052919089600
5386 -162990124752888166608
5387 579063563065480542036
5388 227154288671261683200
5389 -575742526799389877844
5390 105164706299323769280
5391 193418597410257004200
5392 119444865961871876096
5393 -422300314380708737358
5394 41038178558250424320
5395 81858848751916452720
5396 -153663753529468385280
5397 -101103964495841780928
5398 -118183497839398648800
5399 -616400667743946780600
5400 157855927571274240000
5401 -258679034622747354096
5402 6401334426865466592
5403 223253403825677854104
5404 134139443604220128256
5405 241987680123742344960
5406 -66662600119185764736
5407 222333636336628290656
5408 286872381749663465472
5409 -265835526538905031086
5410 196515288628834563360
5411 186616369275147079632
5412 -61103708015383627776
5413 446795265597859353662
5414 -56536306618654246944
5415 -3437725381570814040
5416 -119376292032431723520
5417 -31569273672022662534
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5418 782098912141956864
5419 79040972630695312820
5420 26789094779587553280
5421 -86887162689238729440
5422 -106831026474239095488
5423 -474076660016961041040
5424 -21180986416050241536
5425 -22561867402642131200
5426 -84613927640342927088
5427 -25780157934253697124
5428 142406780552285276160
5429 -173862694576849706820
5430 29117617093758453120
5431 -74738924269599175768
5432 -106109177157707243520
5433 -337918089665698816176
5434 79030718555064756480
5435 -25987789576518645120
5436 -137915601804468868608
5437 174902164464971526086
5438 106539173740223589120
5439 77920832835761831496
5440 -90036828525648936960
5441 65293594289293627842
5442 510316839451504512
5443 -320396895629192810308
5444 -420468698682686984064
5445 -273525663464788770
5446 -60226790281635519360
5447 -42408000061047179160
5448 -28949570125373399040
5449 563579348471506943450
5450 44970031123940634000
5451 179076925892154769920
5452 -507947991818198722560
5453 -55004064157366484160
5454 143761172147332467840
5455 372028021472579076360
5456 -27887176118790782976
5457 -157046443919438095008
5458 15443133298449832080
5459 360317759431363436304
5460 -17331878286349885440
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5461 4499218071314324992
5462 161742243733734419232
5463 283661165628565778592
5464 -256072196335470704640
5465 12301433189176921860
5466 66582784510737191424
5467 -87648904657781865216
5468 240727685734208475648
5469 -342523820330576873856
5470 -87188619573477616320
5471 221623566873575376672
5472 238328522526529290240
5473 -98857865565450797036
5474 -51738640916710745088
5475 -9406037156726813400
5476 213021848931439986624
5477 111147141606613123326
5478 94850156844830919168
5479 331888016069618865080
5480 -121268500887166617600
5481 157552998062757897600
5482 84687257199490652592
5483 -291529024449045200268
5484 -112575210160399870464
5485 52762391011771047180
5486 -94192117145270321856
5487 69101919184800176640
5488 60730920972299468800
5489 -58207335255709770000
5490 91641147723570402720
5491 143076556036255886660
5492 -289777586711602387584
5493 182478577221210975264
5494 114486416219173505472
5495 -106358121139788729120
5496 -251729417553617203200
5497 -133105084607033205120
5498 -335395907763519162000
5499 176440229119252080864
5500 282515508213224832000
5501 -141901798630152261498
5502 63953472580510915584
5503 -305219452492888421248
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5504 -5789711876782817280
5505 -216534249092924461440
5506 -88469406408016320048
5507 -99708666797700890244
5508 16927530312229504128
5509 -221474633660780156384
5510 -158694133771836432000
5511 371137348709915808384
5512 77899179228382955520
5513 203246856602097996900
5514 29414531469915728640
5515 -445309746713318319840
5516 -70887510491185769472
5517 -281040163209453748266
5518 -31696918023691307520
5519 -308058495893064304080
5520 22399937054115102720
5521 -273772298704968803278
5522 -166581509326422293376
5523 102422705971165542144
5524 257417933424947252096
5525 -101737330570060598700
5526 41759964535574148192
5527 192626909392114642376
5528 -232093039596541347840
5529 201537292311859220640
5530 73983443554521446400
5531 11349599294185027332
5532 270532406969162537472
5533 270828214064401672224
5534 388163002762094764416
5535 -109055519566544728800
5536 186947202574474739712
5537 144491263381894236066
5538 34213010538116003328
5539 354710904950227224960
5540 116734666018082730240
5541 344393309542322954592
5542 -59308066098062284608
5543 -4312317626640539376
5544 85939834542051409920
5545 -368445597984972452700
5546 334684772787037800960
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5547 -234108113298373803636
5548 -22972170480162337280
5549 -88849669062599303040
5550 -28100812068090619200
5551 67294505527129453664
5552 -153659130756493983744
5553 -2765704366414994238
5554 166718281038163592976
5555 211074703892447587920
5556 -45324966334159024128
5557 -427949385557493938194
5558 83630525532126658176
5559 -127881561210536332080
5560 243514696672912896000
5561 454160934684861874512
5562 -397035075182570012160
5563 -411250169455974764188
5564 76743903664755887616
5565 32527817888155873920
5566 -222967537294578624
5567 -255094292946064470360
5568 87345115539890503680
5569 352337075726067547970
5570 -21733728697802711520
5571 -480192905849436436860
5572 17952785259778969600
5573 184398286922394273822
5574 -21623680368411589440
5575 -187033322528694359200
5576 -179761565195758909440
5577 -196476088908119962032
5578 -154514147044573406160
5579 -38552687584075143024
5580 -42695929901206794240
5581 -216261010054406260618
5582 -40770011242615948608
5583 -139766761586938131576
5584 -25313150357138022400
5585 413192386467743361780
5586 109420771605549909120
5587 150225274359229148272
5588 206745002899096436736
5589 249834696994928947104
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5590 -1146932451683383680
5591 -395037057939727750008
5592 -373905529031361761280
5593 310746058177195420416
5594 -377466848702515493904
5595 -67140656183894766480
5596 -314134569631673996800
5597 698838661841107280460
5598 136031108959880817984
5599 45844793092863830520
5600 -83985531452463513600
5601 -382266200691740505168
5602 -134044062892385251248
5603 41467624152916850784
5604 229013660320496464896
5605 -267216274997143164000
5606 -46296834014100841248
5607 -47557482204981687120
5608 483856280593357224960
5609 373220533090816824960
5610 107849972701174878720
5611 52672722151194505024
5612 -190905923118772958208
5613 141317979151703022144
5614 -53610780208994805888
5615 177466626015001586760
5616 41791497413306941440
5617 -91573009045303506588
5618 161319411318094185432
5619 -158172170256831245256
5620 -149558941295855320320
5621 -13103191442033399616
5622 -233678582268001432128
5623 541819828417300944872
5624 -164115297573923942400
5625 55559604685966610625
5626 -231173748990380639520
5627 439107058874597300712
5628 -96158963415529857024
5629 -57705192587409067316
5630 -28397071463476847040
5631 382959646320007946952
5632 -195114801501000695808
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5633 -10815377136197531856
5634 -271327206646557207216
5635 -152806632375318178320
5636 82015598988503422080
5637 122221130640798036960
5638 255547514231255322720
5639 653264800117500940440
5640 276328427898662092800
5641 751233934589593238042
5642 12268465241089634304
5643 -417670462754027683200
5644 -298206977944607230464
5645 -259086263091488114100
5646 211073554208609515584
5647 -515710590795062349904
5648 24589375382282575872
5649 -109021892708537040960
5650 -52108296202810933200
5651 -701155129052135739348
5652 219996013208454677376
5653 -162333095366567546098
5654 -307438585915927048128
5655 -90295488809114450400
5656 -115628122976584458240
5657 -21700935811653047094
5658 -34741969167827722752
5659 -405876620702886326140
5660 -118826672519324152320
5661 -143003023662216780468
5662 285410551536062568000
5663 -93845392678100503440
5664 257228770276390993920
5665 -582939466041572902080
5666 135168704480514142032
5667 -210081412707238122120
5668 62491897104492540160
5669 80321375786060171070
5670 3232071461210417280
5671 -144030074593783912488
5672 58994619156541516800
5673 -92635797397369266432
5674 170735157729582108336
5675 34674855055398408900
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5676 3396218226860519424
5677 85145989114051701472
5678 456592824974563433856
5679 484489782485167609224
5680 46684498334376591360
5681 -114833373111209565120
5682 172442336684177572992
5683 -20565429949022558068
5684 320751130850356187520
5685 178269046663678336800
5686 137084553421298469792
5687 1339159322474370768
5688 -365943088356362035200
5689 -122638448392461847510
5690 -156773207527021562400
5691 15898745380059569664
5692 400220382282397346816
5693 -703309562866449440058
5694 5114720242535718528
5695 516406572609392238480
5696 -67463300377914900480
5697 497797133508732587040
5698 -39146169005027255808
5699 183884301017634249480
5700 100844074440160128000
5701 167232895852315148702
5702 -415279415323193612448
5703 189820149151176155304
5704 -83227123952813998080
5705 28939194839195309760
5706 227383955791282328112
5707 16772439505385184880
5708 -153247178143965142272
5709 -128038310868836021472
5710 -166023925169385810240
5711 333418744693542771312
5712 28764655041215987712
5713 -369309217645727467020
5714 157144432580105229456
5715 144204339330937186560
5716 238568010167070035840
5717 25709946393197090766
5718 -242122210258240581696
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5719 3057192620710067840
5720 -126029052845285990400
5721 -54938262170426000688
5722 436057978738301628912
5723 -389260690449649562040
5724 -172161429958307220480
5725 301513322272137043250
5726 -82849679285020851840
5727 -137819365048923691392
5728 -330738876460379013120
5729 -835627877994049140924
5730 -80694884692957409280
5731 495892540127527497864
5732 -263591734207877867904
5733 -111415743204181373538
5734 -448667579274763016448
5735 46506759927892172160
5736 -151994179025856921600
5737 -460766385205396892614
5738 210954693845342979840
5739 -200919581969888587176
5740 36680451120345876480
5741 -769878990832661394858
5742 187232002649226025920
5743 720455824600612182992
5744 155556988336979804160
5745 281711160731307525120
5746 -241715291620056721488
5747 -4673430796490824368
5748 -389802045452228075520
5749 595443836188974728750
5750 160630923958100064000
5751 16304667311837319192
5752 820282813666915737600
5753 -11664512830836583536
5754 -30096637038360442368
5755 263346256494665084160
5756 34288114200262686720
5757 219616996795369699680
5758 -234258783740220971520
5759 -189711739659039678696
5760 -185565927873341030400
5761 226488015074696170432
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5762 -6363293916526412928
5763 148180690648643660784
5764 -496980840211816117248
5765 100835391190720041660
5766 136782030624393815136
5767 55795107928397188960
5768 319338106482456821760
5769 -114585774211962642006
5770 101738268860403178080
5771 93530285277476586000
5772 -39049851921870763008
5773 242046598634697344544
5774 98739813473893427136
5775 57520869189316041600
5776 -2788049625572880384
5777 -117282444228865114380
5778 158707113368879819520
5779 -706042742469625601620
5780 -95413179017835396480
5781 208662805611679918464
5782 -211341556771542580320
5783 717421432248181369032
5784 -4924283541046087680
5785 69742098875785379400
5786 311448636524564607744
5787 -34545473719772249556
5788 -474034102199575654912
5789 -4563475553081206944
5790 -158982158285102033280
5791 -604821714888939051808
5792 196071827033163497472
5793 -24321127818924787536
5794 -76899059388357104304
5795 358221493757874793200
5796 -52219396827153174528
5797 195096721953961062144
5798 101703098215180568064
5799 353779427944414125864
5800 -276610291572320640000
5801 -471353624193142056198
5802 -111859600457185152768
5803 -302160844467992247920
5804 339890147180219110656
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5805 6061438091423131200
5806 -260250938076878739648
5807 237456233554906855056
5808 123961205436235776
5809 -239631782117241361484
5810 -56938386472847792640
5811 162395954089144599600
5812 297389235978478518656
5813 -491873452480522609938
5814 -200812807327503792960
5815 254013659222964159960
5816 208216748187197460480
5817 69279486571601272512
5818 -391048468064466506640
5819 -323567586961834903116
5820 -134398774214613457920
5821 -73589673409715329978
5822 -72406962476283125376
5823 -390457849603530142728
5824 26112038877628727296
5825 447851901338286398550
5826 129957402129594447744
5827 -592462139128674544324
5828 209035787847650082816
5829 -500968242537295911840
5830 98911119700718881920
5831 -424869250026253687200
5832 260368849690785538560
5833 163237991304223509520
5834 -4475654661164255184
5835 -182417682103030659600
5836 476107155181263092480
5837 353788346565404433900
5838 60435920174277473280
5839 294680414163152326640
5840 6979162163395215360
5841 315269614062196269840
5842 117549797706458652672
5843 938418147403589098092
5844 81574284565232879616
5845 -222793113878808520320
5846 166689522493905204480
5847 -380300993844815496600
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5848 9991365893099458560
5849 -173378912764348092150
5850 40180177075448667600
5851 331966331775787910852
5852 140482032036104478720
5853 397289979042947915904
5854 -275830222222410624
5855 -563646857428529793240
5856 -344832568027135082496
5857 875752970074101043106
5858 -251912109708375510240
5859 -64837770024289167360
5860 170114224954669390080
5861 -5967154265413841538
5862 52852260691828124352
5863 -95167826036791823952
5864 668477770646820879360
5865 -156708383545806583680
5866 29497643001727729920
5867 65963621114156252916
5868 -59859157174448571648
5869 -427895955511420146730
5870 282178318166658002880
5871 -606531301404930760320
5872 -175612698833837031424
5873 133312960340175819840
5874 80810433055364463360
5875 -964761067491019848000
5876 -72411475002580186368
5877 134710952656710604014
5878 -103429504377715793760
5879 -317025805968089738520
5880 -174491595915827097600
5881 48751583063713048682
5882 -157519512029135900448
5883 73287294711413119344
5884 -233604100097135325184
5885 233018807927012321760
5886 129233829982430275200
5887 -71794133925531932824
5888 -254329150731334975488
5889 120031262306955171648
5890 65307381492058675200
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5891 5089738945627069512
5892 179486124178096253952
5893 -287234196351874089696
5894 68762356681869282432
5895 -346643414437719493080
5896 -699221566273528995840
5897 -932618254420041255654
5898 -71925393400609787136
5899 1074988467143045662536
5900 -194776031741013408000
5901 -88759980377757614016
5902 -18855143787307197888
5903 705434386660089535152
5904 -34565289021602390016
5905 591648432219673203060
5906 158173408876217803152
5907 226519822160877510720
5908 -167432363772964419584
5909 531740034467239715040
5910 84015924850548351360
5911 446715030443106175632
5912 -710217968414715340800
5913 2437488272327203242
5914 156258538965884131056
5915 117944259187946733360
5916 328941162138769044480
5917 521830288950723365452
5918 -331515551297388144960
5919 300153802756649743944
5920 173119311401446932480
5921 -145974144339095955456
5922 -122726157380934202368
5923 -24938919639632401828
5924 -266221771983288223104
5925 -244931406119718696000
5926 368161206392808402912
5927 -789314275037426089224
5928 -131129508105101721600
5929 -845631588255571131
5930 35160647167284075360
5931 257413029146342197020
5932 346705067606590090496
5933 177089018836788053100
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5934 1931000797776411648
5935 -415653810420318072120
5936 26380574483915538432
5937 596656910015402690160
5938 65420073795091407120
5939 608898594625780345740
5940 278531072715461529600
5941 -175333680468343201028
5942 -219974532193297324128
5943 -70521046951685855616
5944 115135240236993884160
5945 191097537666126121800
5946 -141770307903755682816
5947 -1060606939966143221960
5948 -250606028188619400192
5949 605730999984039834534
5950 70765220071316534400
5951 -906309795414410831496
5952 -35945126933506818048
5953 234526831259583883202
5954 -163953880590042947040
5955 253303995602114397360
5956 243437362607727317120
5957 56880244965717543552
5958 -173421096089314010976
5959 -424180869090765441480
5960 -455139749957840640000
5961 -266375208465767359728
5962 48345164523038283264
5963 386936016023181585240
5964 60815760382064443392
5965 13904073462948934860
5966 -336504289626221196480
5967 -292370375406700251360
5968 -54452133476901265408
5969 -706012675045176059904
5970 -21277653098442048000
5971 250869391159289196112
5972 -491847690045341188224
5973 -134287676930024104032
5974 695722926597747269760
5975 182053692132946206000
5976 281633403243077867520
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5977 -10220512552075681520
5978 283317654063645912816
5979 -58618937191590407016
5980 76578703663410063360
5981 -368454227480948512218
5982 129429715891792502592
5983 -287593006782942760256
5984 726238727740156280832
5985 97986013367012971200
5986 -10824576699129703776
5987 -171031065736328795364
5988 40387536697818240000
5989 135899135280203211324
5990 197294015573304048000
5991 241125227384486116392
5992 -127649248735038750720
5993 421348914492618902244
5994 7282067752608920496
5995 189745200244143507600
5996 313707047760265632000
5997 -292298245553714904000
5998 218827408669710120000
5999 372656643664464113136
6000 -89304493406478336000
6001 -172025540038321202268
6002 -328520634125153112048
6003 -272052219841542510480
6004 -598190919680147763200
6005 -356561114081958314340
6006 -31278119478875523072
6007 -811369893027644878744
6008 575918755813019688960
6009 353538121644362151504
6010 -271161921424019703840
6011 851854129643087784612
6012 460835489555287451136
6013 -91126976714781556640
6014 95134910518939049472
6015 -162378805440705421680
6016 908515636512408207360
6017 402105609794824149552
6018 -216737933575926631680
6019 -70592745535618223456
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6020 -2038743976601579520
6021 -537492014139488405760
6022 158456379969582537312
6023 888834571843511859720
6024 276395707602728017920
6025 5898146925774247550
6026 -282570298733639460096
6027 -131763156749144296488
6028 233880215715331600896
6029 -358251905779425143370
6030 -203949793198889519040
6031 65201892982294754632
6032 -73231068751087779840
6033 -265325286027990229776
6034 -28843547718160401408
6035 -326601465573451551840
6036 -187915911049331877888
6037 -1036707989083368755314
6038 -364824128890135066080
6039 -422640245572752071592
6040 -336406156298221363200
6041 -181019173467342083328
6042 102914099405335975680
6043 1039067638972754476292
6044 -702033187723484004864
6045 37159293759069565440
6046 -480905480940419622528
6047 668943632343412502496
6048 -241355667795691438080
6049 -452541722217592124736
6050 304962530245246200
6051 573346118254967584632
6052 -254066369834880449280
6053 -160609572958697413698
6054 85521589223937289920
6055 76861178411195374560
6056 -56352297409266693120
6057 -538804036525253481846
6058 -243528400671357414816
6059 -42940464324023481096
6060 -146455550868068951040
6061 731882231228683735200
6062 40137878886979665792
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6063 -11597731900457262336
6064 144579014794601185280
6065 571789741924079201460
6066 330023167689274967952
6067 779383812521709903116
6068 82643448160204167936
6069 -56625647547541441824
6070 289344722681232852480
6071 356684281417796181192
6072 212185295855970877440
6073 -478586800730857294678
6074 -348395344979302168464
6075 -341709929001760907700
6076 -131998681794821302272
6077 1171489357904382743520
6078 -48856054630851792576
6079 825002492691842319680
6080 138999365528243404800
6081 32019322625540680752
6082 2049354779807965392
6083 -341204595631209623040
6084 -243961312254377732928
6085 125453170192847934780
6086 278676683639324268480
6087 522076328512638638760
6088 -654219855564687498240
6089 -514445370944932243110
6090 62806642372278604800
6091 -427988188786257126508
6092 53372778650353871616
6093 160585700230133029782
6094 210666193860583461312
6095 -143720033438975424480
6096 -65353076951406870528
6097 -149765698341963715648
6098 620437234243687558800
6099 242449189078780031040
6100 261110447105974390400
6101 -301913067708696062898
6102 -149747610215976312960
6103 -1088265745240729025040
6104 -103943679386734387200
6105 -118567723428688322880
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6106 4024466823709741824
6107 151981786547951153472
6108 -31809706720087242240
6109 -343687900277962415700
6110 179975461396687004160
6111 142738698150252418032
6112 -543382153252168531968
6113 -40160538422386828638
6114 -257211088302908396160
6115 121599232474724519760
6116 -469646028202378460160
6117 -255029978992488124320
6118 79874406712001341440
6119 -872287866298491016440
6120 320233048229906380800
6121 -88662942279082660678
6122 416201039731200008112
6123 -191467816711167434256
6124 768644614841414103296
6125 609212376823210303500
6126 -206884410307246558656
6127 100233886875342505272
6128 228472204442850557952
6129 99647792338510069920
6130 -286671204730954643040
6131 -587419394877548182068
6132 9091734278829576192
6133 -6212980813590625618
6134 -23159667698956370784
6135 -250938932449822772400
6136 253271056079933337600
6137 19504999010198213946
6138 -77051567905562944512
6139 470547217844587011856
6140 -108858195348754306560
6141 -117419337442306347840
6142 -128285897448637914048
6143 302778257711811643392
6144 -33590718117099601920
6145 -166906017573185501100
6146 -11666370309510658560
6147 344469846213919238724
6148 301677764471487233280
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6149 5289543235501700448
6150 47518122824872257600
6151 -720573825082406975848
6152 213236916450131481600
6153 100959094375271181504
6154 -165207813177205699488
6155 467804778989986774560
6156 -26132817113718416640
6157 1697137863184005262272
6158 -349250899482122272320
6159 -686175894924747115896
6160 -42679766958456176640
6161 568643150761801681524
6162 133186335545925688320
6163 -817979711038242949588
6164 424866171012637587456
6165 163131110870268417660
6166 548864363197527808032
6167 -70694666498146371408
6168 510108870079354613760
6169 -38490509236210169600
6170 -2821119208000722720
6171 -867223871181970344
6172 298665696004126578176
6173 -1327682051827162567578
6174 167798010861037065600
6175 157062666814692331000
6176 -1070551966538410426368
6177 316837489870982646720
6178 521819476683553826640
6179 -501967413020196163824
6180 404476325431013928960
6181 -8641444371599338208
6182 -269902797475222132416
6183 866481975975572283600
6184 -941552250141210301440
6185 -470122901983720150620
6186 204764324405712632064
6187 481699390949819688240
6188 98337776086599469056
6189 127490000080664418624
6190 -489814257332758478400
6191 -254029065818631408816

http://www.research.att.com/~njas/sequences/b000594.txt (144 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

6192 1921180700888285184
6193 130964589106558696944
6194 91560128153440679040
6195 105756631457643129600
6196 -551631799687806121600
6197 -59502141878284638354
6198 3071470579944790464
6199 -108304845491346899800
6200 113833406484424704000
6201 -104790440637442284732
6202 131957393926698692352
6203 -1138288793273377099548
6204 -532931073217025753088
6205 -48825727433407932840
6206 -278101820938879206720
6207 -509374949432431957560
6208 202483883132364259328
6209 -95759948452391006784
6210 158365478214944179200
6211 189435854462822586812
6212 489577276502068707456
6213 197424278065969970400
6214 -98995324903094027520
6215 -219864181773265782480
6216 64952185424605839360
6217 -11080390053624893734
6218 424142068755997696560
6219 312212941511242286844
6220 -354600421656196101120
6221 873542392451481874422
6222 290551862233666502784
6223 445821949418152771968
6224 -147943623714595676160
6225 188501621321602839600
6226 -214441550934718214016
6227 -607109035691315519040
6228 -158983184732481986688
6229 511972803883390266830
6230 -48510364362094252800
6231 206163412302488385024
6232 277516921883320627200
6233 -70246587874925567616
6234 -168106703813293432320
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6235 -10621432996610713200
6236 -116533347835583454720
6237 -14906005762772805408
6238 -225482346783974148480
6239 1228574084734378551456
6240 138323791158714040320
6241 704900114065413733521
6242 5729494469876680272
6243 -827328750024424313736
6244 180783601147207991296
6245 134069559520721317500
6246 -424556322854648092128
6247 491731939864731968696
6248 442222853887327518720
6249 571033841632783787664
6250 -364031593839436950000
6251 -479731523581244014080
6252 -344078251900566317568
6253 265736106625638690402
6254 -198774196735437852480
6255 -327577422750945078600
6256 -127092976190372118528
6257 442120988150546455506
6258 -112957410671354995200
6259 723023102332954205640
6260 707284845498412634880
6261 -321134543139376578528
6262 103669366095458763264
6263 900488674187723377512
6264 -794916225295137792000
6265 -135979460730429825600
6266 -3207234988768132896
6267 -828989855090352927720
6268 -476736211231994570752
6269 -1161000534954118686330
6270 -166499398337105433600
6271 -77557471896845734528
6272 -573695383189711749120
6273 241816329942490882404
6274 -295901155629687906864
6275 -331057803537428429700
6276 8093497803120479232
6277 -1420816010440220883874
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6278 601643106084143424
6279 45447795869806407168
6280 536618136281017190400
6281 765686531078810272464
6282 -69939599310398638800
6283 -1570460735276876908976
6284 926480170122509135616
6285 89343822553309951200
6286 -246083812727200156800
6287 -239929788916398458064
6288 157098003038987157504
6289 -677895963040887612560
6290 -145868293717379593920
6291 1287026382422226403440
6292 423786388056687488
6293 113614957304785896960
6294 -292973309416321934400
6295 188898702514763131800
6296 1117425767538384353280
6297 -39994744729223818800
6298 998521540609194395136
6299 -266447833730611400700
6300 71422771124074406400
6301 271258059820416675302
6302 132978169529437732992
6303 372157122976805956608
6304 565745329787275247616
6305 -209323453182157818840
6306 339528521428108677504
6307 -184556642922560589408
6308 460373620541145400320
6309 -650886355296767224386
6310 494197228035872242560
6311 426002900129862273912
6312 -516762434331346452480
6313 -468280275363261451440
6314 66195683683332263424
6315 208270599565277153520
6316 -784939220247838984960
6317 523811075111646681366
6318 185811586943480213184
6319 -244717779786881803920
6320 181736046087743078400
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6321 7323556116552872112
6322 -226455907880350447200
6323 -919234781717930557428
6324 -135369124577245052928
6325 -254148657366210890400
6326 98435951290173854112
6327 220768877393388240840
6328 120443057265541570560
6329 357566824918243413930
6330 198440949538609585920
6331 127050347265755783632
6332 -241290396869042248704
6333 85019402872546055424
6334 587964872877518658816
6335 80612662139201643360
6336 -163995536295264780288
6337 26040637443330897986
6338 258399959815976410320
6339 356866632667030591224
6340 -592735347215486012160
6341 380943294491002925052
6342 -83489891517649483776
6343 876536891250365221592
6344 -339526984408259450880
6345 -951154634808853574400
6346 -704890587723588161280
6347 -469207206625240371288
6348 224509466637432168192
6349 1412821620333331936
6350 -160778040486748953600
6351 47366048691678744720
6352 205433544482803245056
6353 -708152500050568720398
6354 67939827214942754064
6355 -78642351156458436480
6356 -33516194234375903232
6357 52096862880430689888
6358 -172188193562932139424
6359 1184986346299219975560
6360 -164115507357346406400
6361 -717731735931617186038
6362 -35973163548403607568
6363 155543640854971443984
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6364 -4593423117654731264
6365 -797231389895881802400
6366 -441577505502663235776
6367 -860670852061717631584
6368 -143279180592139468800
6369 733210572852958663008
6370 -113648116929583914720
6371 -306102615335014579728
6372 -559742831871645542400
6373 -149142403581838261378
6374 222513554151341043936
6375 624767952307052484000
6376 194513321016642862080
6377 184335671932503891072
6378 339670935659492769024
6379 899959639681156596980
6380 -488068851269384985600
6381 -79359913645914389130
6382 205686421974026505792
6383 279546115883812579704
6384 -44407037273961922560
6385 652087947470915318580
6386 -286310788560189044736
6387 -369310598291872004040
6388 1084408845315631484288
6389 1251814093450664822190
6390 128988097547982664320
6391 262594415709300415104
6392 -1567834865910742302720
6393 -278583442443799433136
6394 -267028440033326872320
6395 -399895134477207129600
6396 66032812696669185024
6397 -65419124875999356154
6398 121956477673766526336
6399 63471727784369130480
6400 347857191514302054400
6401 173173246771615281492
6402 -242543874832645591296
6403 1290047048089847860120
6404 227143557883632329856
6405 -141773918882609220480
6406 223276268329072813152
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6407 19102590484059811800
6408 239946016285048550400
6409 512319404362189845960
6410 -116881664041346228640
6411 279346570762951386072
6412 -291438249918556482560
6413 -795346368491628234
6414 490973622656716261440
6415 1080510469641302119560
6416 -131691777981133283328
6417 111957623666780790528
6418 -724643378703955977840
6419 -1071682332824459685924
6420 -161681609630306949120
6421 -1394861637656425915378
6422 373161435424072273440
6423 -706706607481510219416
6424 66110703118907166720
6425 -610991840496164732850
6426 203363444293840696320
6427 766347896149461158276
6428 -1025491076013876460032
6429 -872701244010243801216
6430 -35237641681370600640
6431 -381316578733061399400
6432 767433982270908137472
6433 81434675088007433920
6434 323254711439449121616
6435 169535033765350802640
6436 -309082868565114152320
6437 405214355649182167452
6438 141507460635640767360
6439 -798676603651278594144
6440 -127374469175284531200
6441 -228762188995038541920
6442 -219446631863191330128
6443 -1011464614760822563320
6444 281266149856223450880
6445 25434002058368834700
6446 306998062488069511104
6447 -64604972456978099328
6448 30136774626304589824
6449 -505677591859502189550
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6450 -2641114918973462400
6451 454707697903205421452
6452 477615541827241163136
6453 523181668074442876800
6454 -293076774216592748928
6455 -91399052979102137640
6456 550057901099928883200
6457 -1301379529259087027568
6458 -721001384465026411920
6459 598434232209632129304
6460 523470746484162892800
6461 94719353249043379584
6462 429800055730826857920
6463 392174703873360452304
6464 220648505310784782336
6465 -87362668569428138880
6466 266470257756012385824
6467 941845042098837159360
6468 336527060157836061696
6469 271167217009080371870
6470 -398281230925276648320
6471 -1103449334677430222160
6472 473486548820229964800
6473 1004402712159541045722
6474 -102501514958921471232
6475 -77797618595917547600
6476 698949212952433570560
6477 457205528035992056832
6478 -281869904125617373440
6479 -301191423690756318720
6480 7939396435373383680
6481 771159812958868391282
6482 49102046862005609472
6483 -188640782019069467976
6484 -364541941320993529984
6485 567378729661987353180
6486 -303010660328859979776
6487 62902795777055605000
6488 -429594670350877194240
6489 -429575525982313454016
6490 321586491575282169600
6491 -395313539060647410108
6492 628848923612270602752
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6493 14119243684333876384
6494 457847405293613110272
6495 121571460090371103120
6496 422926542378046586880
6497 -36584415177083319420
6498 -7703311161152558808
6499 -1161347082180239590664
6500 -305305426522584768000
6501 -387473443894076563296
6502 -779715401758805238048
6503 -59865559538472826320
6504 -80215361305986170880
6505 -380826596275770341340
6506 159097372883386091952
6507 16949957515397630640
6508 117947771851785091328
6509 311588292239496892704
6510 -25846811448865505280
6511 -1598375466720728172288
6512 -96160297934948302848
6513 -401076200251714026816
6514 -441244038263285340144
6515 56918207685849026160
6516 -166742925643033100928
6517 655915553148191336000
6518 -558173108676540275040
6519 -123927901555343386032
6520 -146009506689872179200
6521 1846318705249577503722
6522 32541232165379868672
6523 -162157556102450604696
6524 -432886923089002497024
6525 372097814454938855250
6526 180019281339043199424
6527 627761388185543199672
6528 -588344070868178042880
6529 -865288289903675647870
6530 137410079212673840160
6531 -210447641548133773056
6532 -268706715764958056448
6533 1603792324099517778240
6534 876394229661639360
6535 -428166875739473264520
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6536 -15424727221547212800
6537 -82984642128394579440
6538 -248098132013871170304
6539 -292675343496104264976
6540 -131655936565889971200
6541 358972541084309267584
6542 974442884674061556672
6543 -280094411863608913368
6544 -203515440881057751040
6545 298584646644919340160
6546 -465843783409142495616
6547 1320181230511182989996
6548 -636820855526336164992
6549 238276586642621778720
6550 386483854643449264800
6551 7207317730972932552
6552 -92872416123573166080
6553 1002554510787309097802
6554 262402120474043758560
6555 241927289560388678400
6556 877789220795314214400
6557 -1118161467052575234240
6558 -15403533732534580416
6559 -646943482390115075984
6560 -292742596996778557440
6561 -948475282905952954479
6562 902034483793805107872
6563 -450770324597019889188
6564 -279003582635128372224
6565 -228101646198392263080
6566 -630530917510685399712
6567 98130509646862492800
6568 23579278170541378560
6569 1397289539026617086970
6570 19283249944924852320
6571 -31920199995733249228
6572 -124149421177327300608
6573 419758180045797063744
6574 243179514304317138240
6575 618961263704884021800
6576 -73930646548761182208
6577 739654862648360321426
6578 138198399685737850368
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6579 -13440445006978003896
6580 319917609201868554240
6581 376561344513179366382
6582 -66067689614739398208
6583 -174612416000963676120
6584 -1142720228948299837440
6585 -35335640841306321600
6586 -109297014075369660960
6587 584361043596057825552
6588 750373132607538693120
6589 -909901209917833192800
6590 262570667253099508800
6591 473245981103343505680
6592 -609380089118970609664
6593 -1659573280510385689680
6594 133178864731561539072
6595 -607655072531539292400
6596 762553045127199691008
6597 -899240285151712419426
6598 -383966943408942487200
6599 -1225089931428628175400
6600 -290215183296310272000
6601 -96183785010930454656
6602 -429907148583193015248
6603 -130388101501851067392
6604 -223422677539819864064
6605 -698971333126888498740
6606 -485213480620471548288
6607 -912780960207367696144
6608 85770299837796188160
6609 -379184026859662638096
6610 617867686686816588960
6611 1250572956662681348424
6612 -507821228069876582400
6613 1035003182027433480540
6614 112342191090010810656
6615 600620397447482974800
6616 23024511151714068480
6617 -49542993931832737980
6618 557605248058415983104
6619 278701821188666286020
6620 452067135727659271680
6621 -185062670666746121088
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6622 -3679236412432229376
6623 -306370591704484720920
6624 416757192833619984384
6625 572985752041295649000
6626 -369121166063402221488
6627 1196920046415101327676
6628 -626240885081200181632
6629 477409802486750873376
6630 -116549997995614337280
6631 -273391029686485403000
6632 1524519119723840486400
6633 940597022443449996144
6634 114447215420100283392
6635 496572063114061210080
6636 236747019374468628480
6637 -1016511216716170492714
6638 -489791616000440825280
6639 -104190539950557027576
6640 -139865850128556195840
6641 -1518332796901437617100
6642 -12313885771309813488
6643 14160197708501665184
6644 648797864469353244672
6645 399678645066443154720
6646 849579404885298394272
6647 250193234203995373656
6648 -349541986715771351040
6649 511180669777167897220
6650 -109247747310173472000
6651 955389448207309368780
6652 653085789850577985536
6653 -1613040901806226543098
6654 461357966172487245120
6655 -735438187207781300880
6656 210854292813451886592
6657 -351775543021364524608
6658 678663655961187145680
6659 -659406039129811579140
6660 -147223703196798923520
6661 -911760960984817192738
6662 -246573310663820427168
6663 59816512751838802344
6664 990032078731942794240
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6665 4371037291771019520
6666 -264302237917499588352
6667 441844418050375866120
6668 -1153912720847789213952
6669 451363040505238276800
6670 -277503175066054291200
6671 -670319822844573462288
6672 148457339189051719680
6673 560389617827844799922
6674 -631515197263568421888
6675 160599604232148417000
6676 -1095750503183723175040
6677 -1334430304365590560128
6678 72888865390194182784
6679 -158646736620246337720
6680 1124078013645589094400
6681 -1099046575668443594976
6682 332238995289847330272
6683 -110255588046334297896
6684 -69547931832968676864
6685 -223405282622169123840
6686 21119525773785681792
6687 -154880612053180586856
6688 -1121171458734395228160
6689 -428489277528212964510
6690 -214264845005156628480
6691 1806583558604169696092
6692 -175970365178588897280
6693 352421587247618073024
6694 -323401050586699267104
6695 629963938766668621920
6696 327131797160293171200
6697 181625584230119583652
6698 -476690354568706479264
6699 -289658253035961089280
6700 -581108192249714732800
6701 1230300718846971063702
6702 -517388727403087339968
6703 1432497927667679431952
6704 72459252374366699520
6705 612256706965659136500
6706 422285549239913748480
6707 265574002455766074840
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6708 -3670183845386827776
6709 1925138623132373740910
6710 -431108447214464772480
6711 -1020734682411297448728
6712 -672615796078479052800
6713 504335931889180976298
6714 -150449878550849905296
6715 -1271412591277100529600
6716 -40170673577444379648
6717 619820620705875214080
6718 -109977169855938013440
6719 873745398313607037120
6720 -55012011050501406720
6721 -830029687441387445376
6722 727205465223723144912
6723 -48848466535928564148
6724 670335294308696369344
6725 -658841492641013655750
6726 334601248692074918400
6727 378683584784201395608
6728 362229361802970478080
6729 1187285620601103027984
6730 -549599745818109198240
6731 419311285656966634752
6732 -617606170203054509568
6733 605248401428178580982
6734 42304006248693326592
6735 -745350009702577398000
6736 168910748441017966592
6737 -831643281973764937614
6738 -222219079531828073856
6739 -446074940208824082576
6740 -860291115126059823360
6741 171714530942187603552
6742 -1182688788859971733728
6743 1322100294199664627544
6744 447828663539952414720
6745 504209191268568139200
6746 906844408372846617072
6747 138366885974762230128
6748 -5701060254507398144
6749 -1437198622666282402164
6750 -631374488727060960000
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6751 -22522305521864869448
6752 1336259056122120241152
6753 -275303350865576060496
6754 -196451855022239526528
6755 -440145049326347295840
6756 -90870628683125910528
6757 -2255251027823074874340
6758 93193377824134801920
6759 -774729346198615015536
6760 -595074714297523891200
6761 311560684726522978362
6762 191340478800398414592
6763 1833098534381806961012
6764 392229099884967206400
6765 200496541925477528640
6766 120725350794255715200
6767 -1265530341803056098168
6768 -301469700819163742208
6769 -309685375339799635904
6770 163803264351319666080
6771 -319425883754873078736
6772 76792764227788117376
6773 -535895124591661768836
6774 324421059871080768960
6775 96079355045884590800
6776 -704890049584680960
6777 -951386219386804928160
6778 1052900510537483011440
6779 1629960356156811625380
6780 152554187043505013760
6781 -1275990812713119543418
6782 404492845249940116992
6783 310668508239514064640
6784 -539580765403537735680
6785 -467272248687186062400
6786 -202335605535525850080
6787 13010733109279523592
6788 861016154160662441088
6789 -19492545427837800192
6790 145598672065831246080
6791 -1648069245285830456808
6792 355806142288486686720
6793 -194259294314283897958
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6794 15666671255921794560
6795 452535568420913475120
6796 704740732189853945600
6797 359789474414340184032
6798 729941592260752155648
6799 12605463988578382264
6800 173830666408661606400
6801 411468018942275899632
6802 -430222641642095702400
6803 13575691274282651052
6804 330291686409076094976
6805 1379662917552566666460
6806 216929853019637118144
6807 -1155647166606062507160
6808 -286982984633529507840
6809 2258976705841793268240
6810 39723415825441340160
6811 -1012737937525222733580
6812 537071215502634097152
6813 75805446667628963142
6814 -728539572377541423744
6815 1666704348153464558400
6816 -485363813388439781376
6817 921306412774288142532
6818 -88372141612335619584
6819 -158276212210420536456
6820 200854927064086364160
6821 1680070817593161655200
6822 399468190279017987360
6823 -1063732716211263585928
6824 -1265733765237503063040
6825 -62160953969789438400
6826 517573710182669864112
6827 -1371677327590055205324
6828 -501674264086468999680
6829 396378784249860337430
6830 351371792130773722560
6831 -730366503100825893120
6832 -114980889275118583808
6833 -1958111405412511191918
6834 -646630838745673759488
6835 -789887718815371560720
6836 206864541897637380480
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6837 6888063126592414368
6838 -336572528054792835456
6839 146322462470894529456
6840 -494377592525397504000
6841 -610072503159910748758
6842 -639932624299427187456
6843 -649376572195543983336
6844 980835058345364006400
6845 -698977941806287456110
6846 -36236904842122822656
6847 848820636506174279472
6848 243587937020603793408
6849 880060452721801389234
6850 -181880104786288419600
6851 -210834754828244701056
6852 -531276560542034592768
6853 223725180403277542080
6854 499087977394834108800
6855 369387408338812074960
6856 -1880197877255968005120
6857 -465606947740610409894
6858 -462040194989130670080
6859 -1272063503901964733960
6860 -437409103398129408000
6861 1297622743255567495872
6862 -94409217783229241088
6863 1329628785991092272112
6864 -76832889766232850432
6865 950832706397445334260
6866 192590829354929791632
6867 139825657629576893520
6868 830960899330019786496
6869 528831486477264936270
6870 345412808745446332800
6871 1169332293704206472072
6872 459771081752552908800
6873 1233402836399712316800
6874 -194443301192937608448
6875 -261369652159604917500
6876 462101727445792837632
6877 349669088153944492934
6878 255048757136069413440
6879 444395594978002720584

http://www.research.att.com/~njas/sequences/b000594.txt (160 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

6880 16270988717225410560
6881 -199126783581317836608
6882 -58234551561882372096
6883 -2463338191850116704868
6884 -636157383453566669184
6885 -55543458837003060420
6886 1276407527078035969344
6887 734494251618321454512
6888 -109833335679825838080
6889 -427283346006592126043
6890 -106890066952582294080
6891 958361936998923259992
6892 -1777353937412778966784
6893 -592322333077492030356
6894 631262968332603393024
6895 232599643799203306080
6896 -70852505176764776448
6897 1338825121221384720
6898 44948786252218909200
6899 -1751523381949332386100
6900 176342692565920204800
6901 3495101819903484972832
6902 -356352925650333131520
6903 -340701735630822257160
6904 913312217780760821760
6905 -844652594050608170940
6906 -329755312480276279296
6907 1780866167016044453156
6908 -1034929635907168694784
6909 -1149204897992536225344
6910 318468574219117815360
6911 -615012709514736031488
6912 999663910003220152320
6913 -387597398900632503296
6914 -630243437373478480944
6915 -887684460367564576080
6916 -151814415360064737280
6917 -306406509516514688034
6918 -126263446360553791296
6919 672730678406105412912
6920 -387794574305887795200
6921 -286847572160775236310
6922 -293109345883958497488
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6923 5346011467918028544
6924 325562460353290169856
6925 418670041477482447650
6926 -1288583121191935937088
6927 829897146972806096520
6928 98596375848506826752
6929 -449356442904336407706
6930 -117923125238098951680
6931 -916769081642643424800
6932 -46321234314443877504
6933 487811286728322961824
6934 -548143704430838076384
6935 75377434388032669200
6936 285698441520323758080
6937 -392493722807619899648
6938 129735595554049083120
6939 -1755854146903119414480
6940 1106716340491371671040
6941 -2279190549298772699616
6942 -87329236853157344640
6943 -1007955075740342692536
6944 -174046918998981869568
6945 148722545783959297920
6946 368889485362686687744
6947 1121090992155024930396
6948 910416196220400623232
6949 752093661358089573950
6950 365226569338730316000
6951 268292017507936915584
6952 1721510047714081996800
6953 1423779704828399206260
6954 -448555609575078001920
6955 -251815933899980256240
6956 720795234084399495168
6957 1266581704105084780854
6958 398779435954486351296
6959 465055510867518470160
6960 154280881024052428800
6961 -2364598406720486227438
6962 77473271748188521416
6963 -915190760134016114112
6964 -89463925951213201024
6965 -58907576633649744000
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6966 684420711251630112
6967 760928467440483823016
6968 755626265882052956160
6969 384036967597112359488
6970 246661465879407821760
6971 520061916417134963172
6972 -182202836713112936448
6973 -1896679626313949449280
6974 -1069684814493537023808
6975 -153129377522602706400
6976 198351550667573166080
6977 753661815147378725826
6978 -318069277635711643776
6979 358328565293018132176
6980 182315733478634784000
6981 -244792688932498805280
6982 12426011246541386592
6983 2488791574286550470232
6984 -720172313648669629440
6985 -678382040762660183040
6986 -43753164755969760000
6987 517213601411631736752
6988 -255728220030456032512
6989 -29701340726376243540
6990 513057870801556053120
6991 1088508386702052225392
6992 196206856048082288640
6993 -223572987684909233280
6994 358258197675043643040
6995 1030754056603930302000
6996 316515583042300422144
6997 -1839499463705208629554
6998 1096898796592098612000
6999 -1122244031924341053336
7000 507818946773698560000
7001 980169265851763813002
7002 -408764520304342171920
7003 -2997558863379081741600
7004 -2294921627385967125504
7005 -751451072926629025440
7006 -107986319209266172416
7007 524134291649057244792
7008 -72560119156029259776
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7009 6128139353538288304
7010 -663927794109635055840
7011 -373317418958170052520
7012 117907454899543869056
7013 171608566087501931262
7014 278975725204768929792
7015 626410060233473769120
7016 -2374093941920133227520
7017 -523524694185851364720
7018 -1535701998200538960
7019 677817960378789090420
7020 -300999575184405350400
7021 -600042982770389471040
7022 404303968375792821312
7023 119805813027357342984
7024 -28657763282989711360
7025 -536394631445338011450
7026 705783891040941654144
7027 1852826670858555596876
7028 319995501882821646336
7029 -594880821310577192352
7030 225192297523310409600
7031 -952651164574901584800
7032 -509377943909633863680
7033 979419856986245884804
7034 1268606658541571842416
7035 315521598707207343360
7036 -1335035752720384645120
7037 71858230635169007232
7038 -351154704353664548736
7039 -1915305995732737356160
7040 872959811270580633600
7041 500896451154778508592
7042 203575570303442867712
7043 2508486991819869287292
7044 902970618133305609216
7045 -269113684181026853700
7046 -52245064946561415936
7047 1720751137364189783160
7048 356682120506653455360
7049 284919590020328303040
7050 414441038307233548800
7051 539047102971637249704
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7052 7767421217665761792
7053 -1048951712296063711296
7054 -1131446076899069865024
7055 978491646380742474960
7056 190367417555367284736
7057 2205050932973718560306
7058 -1032027003843113259120
7059 145120374952672715568
7060 -177102808040571275520
7061 285448868220018875232
7062 -291780072534693689856
7063 236768103499604163760
7064 43599451774528911360
7065 -721861918340241910140
7066 -227415133522728618768
7067 -503346669116072181888
7068 208983620774587760640
7069 -38456130309286709530
7070 158660180107074696960
7071 1234816206463150064712
7072 -784822843645751328768
7073 162512647468606793904
7074 1110668316512587741440
7075 -426173043614912937700
7076 -1314875748995172376320
7077 -510564074846552895168
7078 -811179323449007600160
7079 292148589961588546680
7080 -533583386618591232000
7081 109804210669886957812
7082 -866001618760088950608
7083 -1503167808953179605348
7084 245656276027190525952
7085 -205051537374116147400
7086 -740846732518547315136
7087 -588102414351522676760
7088 324145698984774746112
7089 -1038597099341128981920
7090 -80950002990368047200
7091 -135258891987265610928
7092 -481119765572731987584
7093 -292833801035226073476
7094 1417884229323425736096
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7095 -11143841056886079360
7096 483146228216554721280
7097 -2215577205903086836608
7098 -147686724548385474816
7099 624839348767057802560
7100 367522021043393702400
7101 1778756490047493311040
7102 -593036592327786840768
7103 -789054856053120339648
7104 -123945648010825826304
7105 -1052464648102731240300
7106 944685871993624400640
7107 -1060621195732473376512
7108 1539712696018765670528
7109 2184187543821308705310
7110 502132135443530860800
7111 -434542604340422801048
7112 371622182042145914880
7113 -809230417571515823856
7114 779445841834201924656
7115 -1313223129364116294240
7116 112514070935309041152
7117 1836835105481573494752
7118 -184306697625909714240
7119 -162020719185936798096
7120 -119162901723354316800
7121 1282042783925629358322
7122 520470858265441759872
7123 -506919831296518127880
7124 -252746829601550747904
7125 -964520301248962920000
7126 34460515613427845760
7127 -2449586205209774748024
7128 75206603370702735360
7129 2351716824961192222730
7130 114200854742071480320
7131 921032247863785484952
7132 245474647235310864896
7133 -712093661134903800480
7134 -239287351512366622080
7135 502842303284885623080
7136 -1442813795300029759488
7137 456733725013113503508
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7138 -12057224425561558656
7139 -2585883660040149420
7140 -207174891631787089920
7141 -991675496237176374788
7142 767143049899847861472
7143 308265023347636365864
7144 2420432340667910553600
7145 -782801283360698555100
7146 567607728920656343472
7147 -572763321128395565168
7148 1521968896173808382208
7149 453692672713908339264
7150 -189020043704053598400
7151 15784543774864771152
7152 -277473340053349171200
7153 929836184660404064064
7154 59616070649820807696
7155 564904692050695567200
7156 390985362431853403520
7157 -1181687711342989182948
7158 -17410318075344753216
7159 -1180834267956811695640
7160 686069328864471552000
7161 119203032801077342208
7162 -422842011265112961168
7163 -790921596420576574800
7164 121847131824955891200
7165 864910377869599254060
7166 -1328305379656517971968
7167 416956474937361287880
7168 -614466658326494052352
7169 -1397099539661910442704
7170 208560194515593446400
7171 800384980136931345744
7172 281596083659761708032
7173 -261660479880378134178
7174 -1125916149405968198208
7175 131554803005896342800
7176 -229301827226543554560
7177 -1656002796402646655974
7178 328043302073587714656
7179 807273314873760077784
7180 -1120385492372606745600
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7181 -47178480826594688928
7182 -313953636432557721600
7183 -633722198654641019976
7184 -604490639831873740800
7185 1279037961640123372800
7186 -1428845635852937540208
7187 -2494348139905637662164
7188 631340849834572953600
7189 368728836372516488960
7190 -1125558519889546310400
7191 2109060815183410126752
7192 -573231700496196403200
7193 1280061274612247498442
7194 -237593989870927522560
7195 -112507874719611940800
7196 590575538642377387008
7197 340553909431546876800
7198 866366042161934301120
7199 -1854648223864783385136
7200 -570017185311294259200
7201 1561504797628145431600
7202 -227660182541031192288
7203 585981786833653291452
7204 -1304083374727769052544
7205 1630718381945021634720
7206 446476525459147802304
7207 735423794140547582456
7208 931160128648944015360
7209 -41617914679009756710
7210 -438182685883598423040
7211 -131645355619404922188
7212 -867718148556863052288
7213 1285027421236020077462
7214 288687340759914459456
7215 128132326618638441120
7216 162605864808363884544
7217 566893824049148860992
7218 -363861078314070516336
7219 2381795345375857236620
7220 20080681593937453440
7221 -949238964848663707680
7222 -588433904739558154368
7223 928103236923416025024

http://www.research.att.com/~njas/sequences/b000594.txt (168 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

7224 6104670054701137920
7225 -342200316148655339675
7226 60659502042355443312
7227 -88932512245998664152
7228 507531363010156387840
7229 144333870017019589830
7230 6756900427060398720
7231 8503423179661966192
7232 -229836651124093353984
7233 1144594357224164031024
7234 879537685847898296016
7235 1555424397842357617680
7236 -1669975213306374051840
7237 -1585543768676422102114
7238 577341995985111232512
7239 -705836482178006108160
7240 -406722270515991091200
7241 -108319538909688948828
7242 408961835152843682304
7243 -949614484599932022508
7244 1973870745983764513536
7245 171344895839096353920
7246 965071181521560699072
7247 -2471886346762097468304
7248 -205088085167737798656
7249 -1210950910641080353680
7250 1106354915555911560000
7251 -791441415051541514568
7252 -455156610850164349056
7253 1010633027416638167502
7254 83267152137670169088
7255 -1115264545435093956840
7256 -7128235217735301120
7257 -402922736999206976160
7258 -706827415921645455360
7259 804398211183947077152
7260 -892819651965212160
7261 474345752333310627372
7262 385630807714502485632
7263 -1893363364830117423600
7264 267489015045874384896
7265 -975808430554382639340
7266 -96243562532279425536
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7267 24975776287826879244
7268 -1046036646481158021120
7269 -1439047902198852874656
7270 -285706503904591969920
7271 -2849546926458008887656
7272 -784778235751790945280
7273 -465406522594210520960
7274 -639263494435831734864
7275 -482022541326658966200
7276 917350656545289189888
7277 2467581093072378877440
7278 -715980198583194826176
7279 1667110152855361820760
7280 46122651947664015360
7281 -636936930250679378430
7282 815826747115971437184
7283 1340030981262355571532
7284 925903112579945127936
7285 -685898678875101834240
7286 776394832323537746592
7287 656812089030748839552
7288 -930045243959503626240
7289 524062164375587769156
7290 -357267484092754020240
7291 1554275573599214085552
7292 2000774061613528406016
7293 537517490755964217408
7294 372751439558946844032
7295 -1562226602938519522200
7296 908288906907510374400
7297 1615149960397729935746
7298 184819888003261502880
7299 577893313478749254084
7300 54943201169451862400
7301 1892852045300479765950
7302 -157089187024087848768
7303 -1137646073604427918040
7304 -1324891079737320775680
7305 -267665621229670386240
7306 291675275541401772384
7307 1857154990024439129556
7308 -359664160197170949120
7309 -1114690732009134492490
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7310 -13709743540815450240
7311 -181522725108660158328
7312 299579027176329814016
7313 -2210478017235357272256
7314 179962476654021401088
7315 -460956667618467820800
7316 -403642956508039127040
7317 276110616881720154240
7318 1092006657092720547360
7319 -141529220783007131256
7320 715304626564908441600
7321 -2308572429359219991478
7322 -8767955953380519168
7323 1351760318706983180184
7324 -1065906609800089506304
7325 610116360864463720050
7326 -265688490458570976576
7327 495679140954636321312
7328 2325936228685889863680
7329 108200424434059339200
7330 -917257850063677513440
7331 -278638022318114456868
7332 575921476469398413312
7333 -1957716179914333572418
7334 -1392565942015801143360
7335 196412859478659375720
7336 -893318347156342947840
7337 1279818214530826576320
7338 -152263386750959398656
7339 518068850511040952760
7340 1264834978828511139840
7341 -1315970737242670934208
7342 813760448440262283072
7343 -811102032550743133200
7344 499550527916578897920
7345 237600152352216236520
7346 -372838502958884902128
7347 -507582149734375188480
7348 -2167913401988079642624
7349 -2378235181555127845650
7350 -261704808069049749600
7351 1469960198828995405352
7352 -410869645928981606400
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7353 20749435080945666480
7354 333256446619308299376
7355 766513453443725285760
7356 -917347855139054857728
7357 939990999138930505312
7358 231740089548910670784
7359 988169058988067593728
7360 243063586217451847680
7361 -689773308084176996988
7362 -562308056795725314480
7363 -132722611283968890800
7364 -598278663450617769984
7365 -588938844959378333280
7366 809631130236585338880
7367 -952515790600944102120
7368 325957242783415541760
7369 -2535215365113887672230
7370 959443228721916207360
7371 16108441182339406992
7372 -1177233707472447511040
7373 119654634168108512844
7374 208995361135119236160
7375 1862929853378715870000
7376 -719926129242988781568
7377 1852514601733726222320
7378 146649884958682140672
7379 3534177032017365473376
7380 248953446408831010560
7381 3466551980763769646
7382 -113222073388367594208
7383 423962865938601569664
7384 -477896020214953697280
7385 549387443630039501760
7386 -585772940648331265536
7387 733169714415912519480
7388 -2011694252564680115712
7389 -31718985666842257146
7390 974532041887237243200
7391 -1597843771013583370200
7392 443727900792978407424
7393 360517105945193396642
7394 -1498325619741946563504
7395 -1079338188267835927200
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7396 1367488661806373964096
7397 -781347820654299373860
7398 -522682816793169674880
7399 1399058379453221974536
7400 392519279681265792000
7401 807975202817460262032
7402 1578207723093771103152
7403 2534701684880184564264
7404 -9027581465602312704
7405 873540189320164482060
7406 -243218588857218182208
7407 1537194069346255189704
7408 120616335531067768832
7409 377277891324209057280
7410 179930546632852646400
7411 1269933270168129656012
7412 746990706753609050880
7413 -105106666511034691776
7414 -1552531574533395538368
7415 -1137626003084123734440
7416 2167375802376125214720
7417 -2593066625756001328534
7418 -1205620914469848093840
7419 -722085620484837742056
7420 -190003761632402565120
7421 -307126598287393399956
7422 588675633788310449472
7423 -827452816420899061736
7424 -1751706951235424747520
7425 998954464378954356000
7426 -2458397949849890334720
7427 -1222515501345336180528
7428 -1567405623464827130880
7429 -1372649359577157668160
7430 -157983866575193312640
7431 -1794493832630711605848
7432 302045059114320614400
7433 -1831185867436111833318
7434 236981186409167665920
7435 822301029993907406880
7436 1147669852669653111552
7437 710890735793599261152
7438 1468385925456016797120
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7439 16276057948337551224
7440 -63491196016451911680
7441 940385275575817943872
7442 -117088266322211317992
7443 -30972709763426158668
7444 816415369269733847936
7445 -798778846056605259300
7446 61138302177484715904
7447 -755445054877395698088
7448 -1528417127188633651200
7449 -402178237515008865792
7450 -682624628894852190000
7451 -3875535882287120935548
7452 -45697591650765786624
7453 3076775988117679704780
7454 241658780664476386176
7455 -199551713753648954880
7456 3454822342703630057472
7457 3383258306686727492706
7458 275308192829132805888
7459 -2172104449964310930340
7460 392186690090051969280
7461 -2050792214994985847490
7462 -71535547088058283776
7463 200487695535316581840
7464 1061790298494167531520
7465 1613875232961275773860
7466 192350155413644448432
7467 1696714324631984306880
7468 2232920029437468347648
7469 -671487209027416961088
7470 -386445834563655142080
7471 12222989870765566144
7472 -609438698547849805824
7473 -1080867785647237612416
7474 357471731379405216672
7475 274650282839591979600
7476 -155233165958701608960
7477 -1122460926551740598674
7478 592128475851647963040
7479 1203164231973001315920
7480 -1506475809159268147200
7481 2373941088008600490282
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7482 13299881317495153920
7483 1359269566429242242320
7484 -825476449648043049984
7485 -132521604789716100000
7486 735917267672395744320
7487 198627181029655667136
7488 177224703426323546112
7489 -2641969252120572251710
7490 175155077099499194880
7491 -183200610604475894976
7492 923926327849426956416
7493 1363293082116072629760
7494 -167878404965077128000
7495 -1029351250463371605000
7496 3264081784060972385280
7497 -1331797058751588245334
7498 160108163220232606464
7499 -2590698120802814827500
7500 181353026588801760000
7501 507057142640369317612
7502 631987294494425856
7503 540145186584950168208
7504 255893004092672966656
7505 1962813955200484848000
7506 1049579624192435884800
7507 -3557773691806708212244
7508 -2236970632472427372672
7509 1794278417660556345504
7510 -790252156413887811840
7511 391766025278301754080
7512 -2117843469318498324480
7513 -1620493241326925477616
7514 186078244731994957776
7515 -1512116450103286949040
7516 -713926604377994882560
7517 -24930168875632489434
7518 170269933436364303360
7519 -330458398211935992656
7520 -2553226824705213726720
7521 345229295477292152640
7522 -46641490478896352688
7523 1683732986806381247772
7524 953463901497791523840

http://www.research.att.com/~njas/sequences/b000594.txt (175 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

7525 -7311975562713567200
7526 375066140646208316544
7527 -792357092506196329392
7528 -2948329011167878947840
7529 2481113338108485923130
7530 -379258882875334183680
7531 -2267700502841271518328
7532 636826293916533826560
7533 -708140548801311566976
7534 539535511172660452416
7535 -767419457815931815440
7536 327146171304284946432
7537 3535730481218137535186
7538 637093611962876155920
7539 -664924433516786177280
7540 527440315583398694400
7541 -21260469571348559058
7542 200203096252110870240
7543 2218755368885187221320
7544 485284648693466603520
7545 616599083130620224320
7546 -789374006163518630400
7547 217229976896535288996
7548 -466778539895614700544
7549 -247454789783390275450
7550 -504546411563236027200
7551 904806781649462535480
7552 -1754321311826863718400
7553 -283777342339977036096
7554 -236534027496746878080
7555 2303546397217681890960
7556 1227142220258152840320
7557 -1593010977476022730080
7558 -644112204513059913120
7559 3900082290442181204760
7560 500656961752915968000
7561 -1133613772559837268838
7562 -186376479917834976000
7563 -1601525235328852246056
7564 541110689559236349952
7565 833655276020701474200
7566 262109367462875877504
7567 -838890624428973462528
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7568 -9037831251051872256
7569 -487273098524798461653
7570 77324317183738104480
7571 1318228987077243559992
7572 1581431129714791176192
7573 1679152912284481511822
7574 -681253000579959819648
7575 -525264290789539379400
7576 -2408718353683750225920
7577 -1207117668922135355574
7578 466696159842192478704
7579 492966808778933103888
7580 -1041317605908470284800
7581 11917447989445488672
7582 1215697918207829156352
7583 104926080954016100832
7584 -1889451606130494013440
7585 -271173814275669926040
7586 1402322470372500934992
7587 -1541478421765894444560
7588 -92868861902570184704
7589 4299215878259436627390
7590 -291151982666005493760
7591 115095159287637135992
7592 -71443711324308449280
7593 501900600367011467664
7594 1314890640585030738096
7595 433120674639257398080
7596 -1136378172255792853248
7597 883595952119520932832
7598 -1946219515462731579840
7599 1941183963676723222800
7600 -268360766764152832000
7601 -1468746733958169543696
7602 -100941072591695970816
7603 -2728378599517032444148
7604 -1108790712502108335744
7605 800498055834676936170
7606 -1287949357971061105248
7607 -3694354007598628413144
7608 1774844593552608399360
7609 90091003865264636416
7610 897693722266318356960
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7611 22394934576944475840
7612 747906323805264379392
7613 -1185414215617920960096
7614 -107398594499761321344
7615 -175129429946473641240
7616 312127672222249648128
7617 -1183422835265359162320
7618 -331762935784704240096
7619 -1422318055063956749160
7620 470699774282403348480
7621 -2888898318491290206178
7622 -987254163442762067328
7623 948222300011267736
7624 3382024524242090664960
7625 -2497383495262767531000
7626 98473900578521868288
7627 -3116907669659978755440
7628 320909213947885210368
7629 -1117532416203192580416
7630 142627264613047468800
7631 1406359016398970507832
7632 179047278193717960704
7633 4228973983622004617700
7634 1997244923787379124352
7635 104375600175286263600
7636 805040100603236800512
7637 -1289697141104940798048
7638 998272349087017213440
7639 993799800794168034440
7640 1127166643330198732800
7641 -1224726185086044550560
7642 -701107765690244160528
7643 3024992969714482301892
7644 -363673974174668527104
7645 1541026030039054322400
7646 -1368057970420103929728
7647 2147320790373807606600
7648 1404399894860558499840
7649 541515086124334783650
7650 480289769742273346800
7651 -42644968389146662448
7652 1173625494681253969536
7653 -110506828388215252896
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7654 -10272513611857533120
7655 -2522115142448390026440
7656 1461438677524963737600
7657 325487887926664897280
7658 302253881188055736576
7659 386051223043420855344
7660 -1645550907128907448320
7661 -961621328298341379648
7662 -816527516833146138048
7663 2859280616173983981280
7664 1037320005012968570880
7665 -29832253102409546880
7666 -722955890478836713968
7667 -1137579189067649882736
7668 1056176239936724766720
7669 -925163956244542126930
7670 -347528182064226710400
7671 482310101612379803112
7672 420397469742177607680
7673 -2576915074637601981078
7674 500738255345372405760
7675 -390421001031235869100
7676 -1282842140011048404480
7677 1702672612250065821414
7678 329017617156629419200
7679 -182909622174139630224
7680 -444221102023445053440
7681 -367831826906934443518
7682 -1232618821617637698048
7683 418730093092702755504
7684 -865563399344458209024
7685 -989880164672067484200
7686 -317689312108377396096
7687 2908639399044580829336
7688 -1910606142055024719360
7689 -2366174037482414464032
7690 -292594973424470186400
7691 686066929040270443092
7692 -374021324932307931648
7693 -2231707375369745952042
7694 431057640810265192896
7695 85748306154388554600
7696 103917342312445591552
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7697 -28794895269388644240
7698 -1352987022855195697536
7699 -479692279157497657300
7700 -335994918439179417600
7701 1434781813604990768064
7702 785451034729972203552
7703 -1442706758002825125048
7704 -866366673076684707840
7705 -1394092123635217083840
7706 -1446874083679915058448
7707 750652063522138132992
7708 -1218855753414257301504
7709 175238457325158446604
7710 -699950523432750791040
7711 3061971755215150245624
7712 45499527229475192832
7713 2529253401574336789842
7714 550139663742366297600
7715 -979996815013540334640
7716 -112760453380385922048
7717 1247320009899517480766
7718 -225383095028635032384
7719 390640219213322792448
7720 2220703163347456972800
7721 1543740455272836842112
7722 -543201407266018475520
7723 1370738722215221921972
7724 142066270434354314496
7725 1450658366715423045600
7726 1338765144035152341312
7727 169959335740009314576
7728 -77653115120932356096
7729 -3277131402956696545680
7730 1291959479597172089760
7731 -618486802126010537580
7732 -2066521102913403147904
7733 -1038565429292029198560
7734 -31847793881783584320
7735 -322670827784154507840
7736 1562483307973379911680
7737 -822770044485106238640
7738 56071019523865266144
7739 719504542836508306320
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7740 -13837134599434621440
7741 1212478475678022163142
7742 1552391062069158138240
7743 -808732577511038703600
7744 1345113384576876544
7745 1810041842725613836500
7746 114447509817310502784
7747 -1827586603063820549888
7748 -948598588965162105600
7749 378059134497355059840
7750 -455298131181753216000
7751 2255862540856294386192
7752 -1567443596277720268800
7753 -109957000999449224998
7754 1069509767985019734576
7755 1748680083993365752320
7756 -404680175529353464832
7757 1388237063731641750006
7758 -195763694059657339776
7759 69640781835246350960
7760 357654709021083156480
7761 -106046486764904347200
7762 1890577165917058495632
7763 1277278073014571169360
7764 -1274499938960885274624
7765 -1606425438522412946340
7766 -319610067553962634176
7767 -1228593044096342354016
7768 -1815277998000684349440
7769 -2095833795408069463404
7770 -89124731704785853440
7771 -2198039167569743913800
7772 2926290686567061834240
7773 2266622435327568441984
7774 652535041347345357504
7775 -1271777941436309668200
7776 -2636021180017776918528
7777 -731725640160484971456
7778 -1943283245378598064560
7779 359199680835985880184
7780 1065550904982782265600
7781 -686065679644747038336
7782 -710456844098488511808
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7783 17070468960651430744
7784 -844184281799431372800
7785 521663574903456518820
7786 -1959806483905710978720
7787 983300983171924897200
7788 1029076773040902942720
7789 -3070320131529721130410
7790 -380797367243306428800
7791 682529648960905070472
7792 -217081049885119381504
7793 -2735158445487628646958
7794 272419312610668308624
7795 382375047585508210800
7796 2221440725950668297600
7797 -400028862266931627072
7798 75343592819049399936
7799 373333704267483112920
7800 313626217831331328000
7801 3317732824201612532100
7802 1892007263347437583872
7803 -983407313088245094840
7804 -2320677972822298937344
7805 -593196191264276221440
7806 476861129249660253504
7807 1237805733864652949032
7808 2351786397967759441920
7809 -798477285528937697760
7810 -606800109169259066880
7811 132094370867872786632
7812 148012556990850220032
7813 -1351453986884664386276
7814 1883987246935092764256
7815 1129006764048733229520
7816 -738253800139821419520
7817 758838602235427411866
7818 -71271494841410954496
7819 -1432400273088176987504
7820 915375954680267028480
7821 -2315785586557426850880
7822 -828203316997116852288
7823 -31731533340521054928
7824 -89013858940102311936
7825 2536684137643782760550
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7826 3976032499169063424
7827 -28520546009001527880
7828 3542912998682770155520
7829 -4063548548536177011570
7830 1090751525049862368000
7831 851152941366688001664
7832 -1128780652201916313600
7833 232754274770835190464
7834 -2297071666579572455184
7835 1564290693104982185280
7836 439712253480556288512
7837 5036552545371205678092
7838 1176060430733669416320
7839 -1016472960862146592056
7840 1612272131267278602240
7841 406713882359964118242
7842 536139392230296957312
7843 -526683465798553469952
7844 -428090864346032189184
7845 -26556789666489072480
7846 -214205570579303620128
7847 926349753323429635200
7848 -705474889903646438400
7849 7403198716976493707136
7850 804826992524840048400
7851 -2544582507428627904168
7852 -701134992523166716928
7853 -4021421098189923185898
7854 -373879905364072912896
7855 -3040013058214483101240
7856 -477638712788639858688
7857 124911721259874893106
7858 495016922534197355280
7859 -483827496483345500640
7860 -1131484514885962352640
7861 -615217636852005500768
7862 1228644571368210774432
7863 -2159611794910411928856
7864 1004672161786295439360
7865 -1390549085811005820
7866 542114620280217895680
7867 -4510727162284135261084
7868 518470996492298443776
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7869 -30021924812957959392
7870 -1533285925343862621120
7871 -843823396674226207008
7872 209590545337823526912
7873 -2997726820026918290878
7874 -333187420564824096768
7875 -683121076801650396000
7876 -1323163405638141649920
7877 5028290022462772605726
7878 285622930891899877248
7879 -1541668487196641268520
7880 -1173555775690199193600
7881 -449603023059114474816
7882 98443181073386403072
7883 -1737578738038836821868
7884 157894494203347614720
7885 -1510600942400633344800
7886 1010693539432170739392
7887 -961859754230248823040
7888 -875360332095992709120
7889 1146977800928224137600
7890 709080272108069137920
7891 1442075926435559918272
7892 -1753279355784874694784
7893 3193645334299593991182
7894 -1262349943090058529504
7895 2575581816438221669400
7896 -957938550048695255040
7897 1780294186298414103300
7898 -2021913073346962049280
7899 660178685883286554264
7900 1430710435746928256000
7901 1583710473098205556902
7902 -79180680905621104320
7903 898165712050492128880
7904 1211613948482810019840
7905 444179940019085329920
7906 -1928120495243648307840
7907 3320829117745475232156
7908 840226135209918428160
7909 5190968697681074293440
7910 -165267035963797098240
7911 1753338213890653778640

http://www.research.att.com/~njas/sequences/b000594.txt (184 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

7912 -26972709556241940480
7913 1676910899173746005364
7914 760889829952536157440
7915 791734114726544878560
7916 -3485234014058225237760
7917 313024361204930094720
7918 394635809869846842816
7919 -4467161474022023509680
7920 -289671330414466990080
7921 -2150527168099659588389
7922 -2910992633619304939488
7923 1603392080905710849600
7924 411932464733657061376
7925 -2125851221996354491350
7926 875233669306712554944
7927 -984850249773494867224
7928 1980283665957222236160
7929 -479810916438655523526
7930 465885038264742371520
7931 2020856815610786060544
7932 1977176597397813084672
7933 -211259680621907501818
7934 -2898067346788109712384
7935 -736671687404074301880
7936 720879791883809718272
7937 -194606858031788700414
7938 67818401081240537448
7939 4263590254247992780056
7940 -1479616990183779336960
7941 2711339928185372340192
7942 36238770416885261472
7943 -3919173142711765670928
7944 -1353637699418926817280
7945 109975012331545932480
7946 915894946597559971680
7947 -58650242637461991876
7948 1555969471673053783808
7949 -3800534546529680815050
7950 -246142612936084334400
7951 -5202422574300083572048
7952 -161839594225838850048
7953 -31162181255276172192
7954 -554717133513379615968
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7955 15072169604804586960
7956 667427131378967000832
7957 107563303899912981820
7958 425239961468854541184
7959 -617999361767418234240
7960 297211662327444480000
7961 782585704957696424400
7962 -621794583377607080448
7963 2258064911743491726212
7964 784410557305537623552
7965 1836656167078836936000
7966 543480452760341416320
7967 -1266185324219384563008
7968 1454140556357304582144
7969 -1428751280873466818156
7970 -266903221735904836320
7971 -3152971547895597143688
7972 342409029944528091776
7973 -1790209451712559760064
7974 895606433230519558944
7975 -1750463792590689891000
7976 -1807907142615514321920
7977 325916325036415224720
7978 502244940021086309040
7979 3115783757517485379360
7980 319837770407444889600
7981 -2902040823125570443488
7982 212299203566022871872
7983 -649931188603384566648
7984 -107477116291778560000
7985 -3558216523691915807820
7986 920896512677569628928
7987 607229742945631654716
7988 -1408477518690331600512
7989 759894293651611585824
7990 2151318864303660602880
7991 4393216342906278570984
7992 1128012780674936217600
7993 1865711250121107242
7994 575549607253870808832
7995 -216670166660945763360
7996 1707392926409001344000
7997 1317651185864749156512
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7998 -5473298869695885312
7999 1824296177673631363240
8000 -969050510288093184000
8001 -499908376347248913408
8002 329288978225862623952
8003 1315863807431003537904
8004 -888010160211373731840
8005 -745314799305668582340
8006 2257786349138715353952
8007 -2288691596071955391408
8008 436900716530324766720
8009 833663472393530805210
8010 -329244107572950141600
8011 4004747979470001326612
8012 -2065111567700401138944
8013 -2481561944971856744256
8014 -1514220440837215374144
8015 956281757545263458400
8016 685287718674686410752
8017 -1876259724818230689934
8018 1738195724662265447040
8019 1647683611161106040964
8020 948498419082215796480
8021 -14060280960937901508
8022 279742266935585685504
8023 -833714251476984067536
8024 3027450500743102156800
8025 -579872702077899073200
8026 -626376846855142134288
8027 -478069837676896894800
8028 1226994194049937754112
8029 -161223434416692863488
8030 -90714402291000458880
8031 -947706482240673995448
8032 -2553848477520617668608
8033 -2108299727073420544620
8034 -788824410281741578752
8035 3364892593170532134480
8036 769664153709287319168
8037 -3255980024745778397760
8038 2133348572853444445920
8039 1293451938952880742840
8040 -1591929327447735091200
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8041 63228031520379826464
8042 -813503270761308917328
8043 -976598690535199420416
8044 1549836591401593723136
8045 1014178162479280812300
8046 -1961710788886963632000
8047 -2441203497264606778760
8048 500071603178898358272
8049 575693498751437034864
8050 -191037916946413555200
8051 -2200530509749259842728
8052 -1379547031086287271936
8053 381228684091269120302
8054 -2766265276524777501024
8055 -922904554215733198200
8056 -1437530277407867596800
8057 -912933689181505625088
8058 1592029679512195445760
8059 -4784749799089650875740
8060 -217057461957739683840
8061 1180036924747091292672
8062 -1839174051574025812800
8063 4230305846603198436984
8064 643295216627582238720
8065 -1567175996620635066540
8066 321348527328825392160
8067 2290020495747775935480
8068 -3349069389171874145152
8069 4783324381786489477470
8070 -754766949520641052800
8071 -349562689461162811088
8072 -1194587278048647859200
8073 789283597765229642880
8074 2282595050302011873792
8075 1877433042116418633000
8076 -1758719186617949434368
8077 -886182585553999404468
8078 -352692665382731017344
8079 1711396309905325749384
8080 389739547375620341760
8081 2470559306715429048882
8082 -1670192470721285679600
8083 1542224845376999640360
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8084 67745481577274167296
8085 -1104229416142899577440
8086 691554612499349929344
8087 1304785364307329825736
8088 2575994567787672514560
8089 3262097372733882690890
8090 -649698872386849639200
8091 771114703355696589120
8092 330765687261829374464
8093 -2544297563348032613658
8094 -631357596023250539520
8095 -2293427105000172653400
8096 -1960555391666598445056
8097 1240926727313685812400
8098 2530630195198110910800
8099 -241772609436055981920
8100 62502610671613771200
8101 1205587556515675655102
8102 1535492590475974966752
8103 -67214011482087399216
8104 682433778970628213760
8105 1196153244959510020260
8106 551138148721687048704
8107 -7714902935552478772
8108 -187033503590459849472
8109 -1252602160275236088276
8110 589472232328050240960
8111 5159957419787790989712
8112 -362783889064229584896
8113 -1241834511693965949760
8114 269445274090741456656
8115 -2063410530602762915280
8116 -3049588712581762207360
8117 -1068798466094570850834
8118 449275924559539441728
8119 464400461093504889744
8120 -877299131549288448000
8121 593631219495869592912
8122 800927528590040269824
8123 3417028118792481558372
8124 524170445924222931456
8125 282453779749399238750
8126 -1183330817930140911360
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8127 -21012985383600188160
8128 -709151691622089490432
8129 -4494448964608520333520
8130 110068237246566251520
8131 -2554022283240714134688
8132 -1416211136206207165440
8133 1121725777979510502624
8134 -1194735443531358030624
8135 -387016126388669830920
8136 817457618061869368320
8137 -8605073400144363040640
8138 -1379372576520935453856
8139 888446240223600734424
8140 692586067012020679680
8141 -880580685306275754528
8142 585106120095259069440
8143 -7257017768067652374720
8144 84650261637444034560
8145 547125224766202362420
8146 1752155211456102256272
8147 1017378971468183647596
8148 465915750610659987456
8149 2701126288112202753660
8150 -218986993178527663200
8151 -829822544828179943040
8152 3592789804866022041600
8153 1282700711235321417984
8154 -1449953747874898076160
8155 1420410216385789443360
8156 1489698924908502059520
8157 -1118661324272347685760
8158 -809686151957422696320
8159 224432280794863772400
8160 1653439746687707381760
8161 2916759564482055641762
8162 -342891881629158790656
8163 9588944541300814692
8164 1118415183328724060416
8165 881693911103768622720
8166 -1727577914152779130176
8167 2573031995529666236216
8168 2889813985244078914560
8169 632381297957172953280
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8170 21165179681838931200
8171 -2459869605556119983628
8172 -227477356747323266304
8173 728606546562260587104
8174 2584775960815774780992
8175 -472185326801376657000
8176 -24194428833103413248
8177 -726998415076703345688
8178 -2087003705513903447040
8179 -74550699332345799220
8180 1465802018119599686400
8181 136117424090349411822
8182 -2056369853519413715808
8183 -4674857266154940128712
8184 -601425717333672591360
8185 2089568432195790541380
8186 946778685907838631792
8187 -162152899633723236840
8188 685878034583630730240
8189 -765232263580361290560
8190 127435730078652952320
8191 4663002965225549422592
8192 1999978883828768833536
8193 -1698293559204211401936
8194 -38337365994487928928
8195 -2880245880734624766000
8196 1124389734818475912192
8197 1953975772418903283232
8198 -2294765432240515946400
8199 1251102410739700172784
8200 -663745207712501376000
8201 -3096883466654229495600
8202 989076795734030476032
8203 2463047947989896115184
8204 -589729313176187218944
8205 915480505521514971360
8206 707762998792947824064
8207 2146082648685753707160
8208 -771208932686059929600
8209 -7172586706985408590
8210 -32354520898782630240
8211 543255729625462823424
8212 4008138560830268867456
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8213 -47308113160460219136
8214 875241944522655597216
8215 407365288238105205120
8216 -1860380560006581043200
8217 1782251384642380976688
8218 -978218169644414409984
8219 -6414531876103793152380
8220 532478962986377057280
8221 -879687300234983111578
8222 -2170628514669517097088
8223 -889216200594651852216
8224 -4713317628992963149824
8225 1147387689387618806400
8226 827729335420440118992
8227 1064875937458250588440
8228 5065688644364525184
8229 989017230025338379488
8230 1567993950517127333760
8231 -4933466674494570088968
8232 1309746729267744768000
8233 4473289134251197551482
8234 -752316082537984323840
8235 -2462161841368486336800
8236 -1850733274167009745920
8237 -381487547400105771114
8238 -1190607910619409809856
8239 -807798534146976048768
8240 -1076370400870938378240
8241 -1202107370301321807456
8242 1155973987407441458592
8243 -553988198754606299508
8244 -1978017023142290632320
8245 -2502127179323623986120
8246 -226398922505803407360
8247 3521657031516951201000
8248 -2860200086936938352640
8249 -124637238625030427436
8250 1160770240267380288000
8251 -1336509698878466278208
8252 -744703492534674699264
8253 1201697170050760909344
8254 -277317633424297607424
8255 733105660677533928960
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8256 -11649296800036159488
8257 2937884187251951248320
8258 3178348858486189686480
8259 928928767284171360504
8260 -617753021847820185600
8261 3644567683270715932224
8262 2221080413382772264512
8263 -2058439564637476088488
8264 -42903081116689136640
8265 1666288404604282536000
8266 2334166906314204086832
8267 -2051047898361533770608
8268 -342048214248263341056
8269 -6263947991874743224330
8270 -31593292290562201920
8271 552704298914621883240
8272 1418207190010249347072
8273 4531509882483604689522
8274 -291255206148567618048
8275 1621343281492641452300
8276 2975396530018015244160
8277 332817639248758728960
8278 -1830977686922574094560
8279 1518683750929296500976
8280 -864501720048188006400
8281 2474818756588506105351
8282 -604480240533507914016
8283 1749105847927434080448
8284 -1153208481401221414400
8285 2054852904172688095980
8286 1057651943854674579264
8287 2277033282714331643936
8288 -600146946191682699264
8289 -1121982796271181408480
8290 -2091882769393792485600
8291 -3939955989924836686308
8292 1019099437501177009152
8293 5078193876437301420542
8294 951849588153767022720
8295 -776826157322475187200
8296 -4058502202628992419840
8297 3294155923002264754746
8298 -1989137831599154907216
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8299 -93204742323675542936
8300 -1101088835656346745600
8301 -4075711529001995026368
8302 -121890243513251461248
8303 -52655730840586671768
8304 -236416739687510409216
8305 -2128867992790065334080
8306 -1344844991914462065648
8307 642868577477367223248
8308 -1204256122655805169664
8309 1440933209457102650016
8310 479627214726470348160
8311 1321698946521069527912
8312 2348157132630130483200
8313 622734694029653988384
8314 -897048821003884761744
8315 -2142937747947209015040
8316 -965574385413599969280
8317 -2575287945088470912634
8318 2085724278647846223360
8319 -3514190114263896910080
8320 -943379601362937446400
8321 -2098999589404962905388
8322 -94385656972840907520
8323 -662471463909237222240
8324 4832650476333145197696
8325 -528019276761577750950
8326 445995313246235781504
8327 -356612386630715972328
8328 -3313872747331441827840
8329 -316092864007851924070
8330 -1358481517123660140960
8331 -1750541950900717726248
8332 -3335562757474038632704
8333 -582530873187709518996
8334 333259908715892467584
8335 3786276115281808358280
8336 915642332179836936192
8337 -878120518087329910848
8338 -1879222549047863610240
8339 -1365346267621853146560
8340 -1069250895391062988800
8341 -309514039221072039200
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8342 30831851302962733632
8343 -375924812660707265928
8344 1577817799853847552000
8345 3595431338571591668100
8346 315317343318236146944
8347 3341526827471901352872
8348 1875833521830009220608
8349 2341159141593075552
8350 1685907102125796782400
8351 -48200788004889640848
8352 2870439623475176079360
8353 -4059734439885169370398
8354 2362082463831549527376
8355 228204151326928470960
8356 4842353439257934561920
8357 -2067456736410844285668
8358 73762530741265766400
8359 -175622193147961422296
8360 2325705881534171136000
8361 -406312815493948124790
8362 -372357408431346295968
8363 214759078886588610612
8364 789316690814105029632
8365 577402760742244819200
8366 1611952276949067997440
8367 1622398543968020764680
8368 -21537976210374443008
8369 -2737216297234880293230
8370 -448876869398925004800
8371 -4140077952452044422456
8372 -265472839366488219648
8373 428085118047467460384
8374 1460078609696416431360
8375 5557992889106485842000
8376 -545913273781016064000
8377 -2424276260828014450774
8378 1219440287846815614720
8379 2056035837891783783420
8380 -521881376184413683200
8381 1723220583432767513490
8382 849452294520200577024
8383 -2397937852414417778136
8384 1704683540583495499776
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8385 12042790742675528640
8386 -683952587320787366400
8387 -5619665621278118816964
8388 -2938041602998298540928
8389 -2131475003061816067810
8390 922935879278140291200
8391 3963401911376412685992
8392 4092325591847036544000
8393 -657783360846364159680
8394 -1290683340443182291200
8395 131810022675989370720
8396 233620096196101036800
8397 -3654805881855101520960
8398 -1020891649109732991360
8399 247780873815333512136
8400 106209588875791564800
8401 199109482740017672704
8402 -2035363145164777108848
8403 1407462660370045138104
8404 -2173870178658168127488
8405 -2199537684450409961910
8406 -1683863832802936061088
8407 1236078528817455489712
8408 -4742620616773581527040
8409 486116757148058833104
8410 -497036311792144150320
8411 -1985008642100651140848
8412 -2124568941150832178688
8413 4518465367660658930880
8414 940027994269934973312
8415 2026520245978772609520
8416 4774795410549029732352
8417 3500888872526437262640
8418 -784374336292349763072
8419 -2982298809187654318180
8420 -1216564772063841150720
8421 562913192194445461824
8422 -3525213984703026163488
8423 2755029949674264111672
8424 -81273358282610672640
8425 -3085442646460682610850
8426 -2969657242647851298816
8427 -1693853818839988947036
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8428 -42778867474467570432
8429 -1365685624296712508970
8430 -614492171846014250880
8431 5380503818692247953232
8432 360236952636202156032
8433 -4390862289134009052798
8434 3123253720072595417616
8435 18706603960102400160
8436 720615352074593310720
8437 1602766877758112233440
8438 120189400891774761120
8439 2427324364398996714960
8440 -2771873580856768819200
8441 -3316660836007709758848
8442 707025949756150332672
8443 4648499750296076070692
8444 -496621273922173784064
8445 298169250366506893920
8446 1669434480546926937984
8447 -585794629787231311104
8448 -1837863483113729949696
8449 1132218413987965379712
8450 -892500942951444490200
8451 7289863902025640717040
8452 -2084554298753448532864
8453 3439712118724662502080
8454 336977134974503190720
8455 -1287001733997548646000
8456 1166208008500500725760
8457 -2683248899428180888560
8458 -221367697155225331920
8459 1349420151245711312040
8460 2171308938278066657280
8461 -4029370279010640788938
8462 -1409241617531269128768
8463 -128818885031441160192
8464 -597452383267038261248
8465 -251976257622429760140
8466 -1225241713728929707776
8467 -1661117537390701686484
8468 -276677871722821873920
8469 3966109775285881478094
8470 967221289628979840
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8471 49255103284847332632
8472 530304060371011153920
8473 2154565155072599285380
8474 -1876801327545168245760
8475 547137110129514798600
8476 -304311833968230061568
8477 1612774435103332832646
8478 2312893100530983035520
8479 4151581790558243916280
8480 1516398869712208527360
8481 3228105152117234005344
8482 2383584860962015904592
8483 751902343366413015000
8484 507712576342639030272
8485 -2825209255839673634820
8486 -1463299662375727691808
8487 -652807804586548594032
8488 6168066743529264245760
8489 684843205177465140324
8490 -488222632742440538880
8491 -1982204438670141231728
8492 -4282880806506171237888
8493 -2996810791128656964000
8494 -376918158613818382848
8495 -2312430527497958259000
8496 582130565245262315520
8497 -3072367329064694046540
8498 -1003061705294940555264
8499 -1419271397045398491336
8500 -3649438197603100224000
8501 -3144391342913102724498
8502 256760185929328045440
8503 -5958394076142196042536
8504 -4744609894926248202240
8505 -1083769596029780936640
8506 3845687153930189795952
8507 -2678680442725130288928
8508 -259040009569177751040
8509 4067342225702595529216
8510 393786311301121455360
8511 -1792719156160612137528
8512 -481864467164577136640
8513 2538676144341656589762
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8514 -24971300980532479872
8515 -1762264925868018131280
8516 2157242859863633293440
8517 -4794224662232916055488
8518 -2388711603014546171040
8519 -434904323335206173904
8520 1006816099970632089600
8521 -309498670610350538278
8522 27003353114893131312
8523 3240222299570104485372
8524 1627281060624098276096
8525 720368194927216617600
8526 1317868776754724335680
8527 4960856027931009643376
8528 -175722930129990598656
8529 -1439387810923633932816
8530 1736788092641232896160
8531 -6528713973876279801000
8532 4111542389148455116800
8533 498229449255114804864
8534 2151842661647431808832
8535 1646118679033726405200
8536 3387914442106795560960
8537 -768655438619710589814
8538 1644383744595067359744
8539 1366210184245311094340
8540 828139716647622113280
8541 96106506700146603948
8542 -2643621622037633363328
8543 5902429581198378453792
8544 1238898616423388282880
8545 -678774278101622654700
8546 1102519891214790779472
8547 411034774552786185984
8548 -1631738699059779524992
8549 6622549199451242088864
8550 -741474065191713084000
8551 -3498465750238733320368
8552 -6858044252982703334400
8553 4360433860893532930704
8554 -623914932841848281088
8555 -3218365035195725646000
8556 365442735174628737024

http://www.research.att.com/~njas/sequences/b000594.txt (199 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

8557 -12474218463787757600
8558 1922955375420791225280
8559 -6109221820065849863280
8560 430258306925095649280
8561 -421544005912378335168
8562 -629646014548030693248
8563 646914878629357236812
8564 4128063992907869218176
8565 1743251214278551007520
8566 -932746394700830652768
8567 1308635715644161525320
8568 -1110141233863675453440
8569 1756201191310201315680
8570 2579930609984751552480
8571 -1650016542091104909288
8572 5097683457075709822976
8573 7614811845390424818822
8574 980203346121222538560
8575 -1568772102658481630000
8576 -5233962705926687293440
8577 -4549519566861315215886
8578 -2485808049279138842160
8579 -1028395211389490412816
8580 553382113857028485120
8581 -2647680555692929171618
8582 993793509733976095872
8583 -4578608776752167103576
8584 -1976612148561331353600
8585 -2726590450926627424440
8586 63785600923615943472
8587 867628382366976768832
8588 1336261675399590213120
8589 869921632492718944320
8590 -630879069563872315200
8591 4879292284713526776
8592 418258234324332380160
8593 3079413747162422726644
8594 -2813756518353378977904
8595 -1516271293181507748480
8596 377375077209014929408
8597 -4743880430844644835954
8598 -1083018212288889500736
8599 -5202761932963584249400
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8600 36891763947565824000
8601 4711009582385011672704
8602 1651940892126407361024
8603 578607527587043070480
8604 -1194326338389296348160
8605 2087391414457015633260
8606 -881637735825771038016
8607 -2215024285376101288320
8608 -5082439758041940295680
8609 2727194976345405795810
8610 150708810037942840320
8611 2800927833061661840800
8612 -3495615832589597199744
8613 -5030442152432341444800
8614 182301873664846662720
8615 5831942607135680984760
8616 3354802684155404697600
8617 -1621723233831954151808
8618 756875119209708334080
8619 2538010562010595575624
8620 510308921167453255680
8621 3200276836807793168652
8622 2866089146695623394560
8623 -5969762317914909782128
8624 -895547511365504385024
8625 -1686624701560050672000
8626 347947697878402849920
8627 8490164970001779358476
8628 -3601787263646548193280
8629 2273280826165685685230
8630 -1253209662466214423040
8631 -565521184350263847888
8632 1431767193076998328320
8633 -1874807900795481222060
8634 140879425735861908480
8635 3395862867820397279760
8636 -2670660862178493284352
8637 2459717229272320200960
8638 9779879921069172096
8639 571121014871491532424
8640 -955383581783044915200
8641 -2541026802985406112958
8642 3437497733809109652000
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8643 66814586123527335744
8644 1101901710841548638336
8645 498141050400212419200
8646 -2041943017392027090432
8647 3604894838707319963096
8648 4232529858561853685760
8649 2570158780794971285301
8650 -581619441935173849200
8651 -2093114062063056681096
8652 -1402184594827514953728
8653 -592207274327874205140
8654 -1715855997447117436224
8655 -1068251823034233369840
8656 -1673458557245628325888
8657 7071368660454909278832
8658 287121009443397976224
8659 1629759393543563188816
8660 -710131703385024856320
8661 -1036768041475880984928
8662 -1634742200734926385536
8663 -6293620346220386996088
8664 -60128165680145418240
8665 151991550094268973060
8666 1698022758753562725120
8667 150268693096405194516
8668 2263336942111431353856
8669 -1534580992699760739930
8670 -392023713790671520320
8671 -1383058396793582419680
8672 741176048361458368512
8673 2219086346101197093360
8674 -3137740688270349983664
8675 3969249169784366391900
8676 -38693597139451997568
8677 -3917188043122425049474
8678 -527015053699968963360
8679 -3270210683507928381312
8680 361034826587327692800
8681 3261995408944701559482
8682 -1947661854689560843008
8683 3235560076745520582520
8684 2342794312581440664576
8685 -2987303143848189544980
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8686 33597745167283061184
8687 169262521769147500512
8688 -247955901203108560896
8689 251876486078776849490
8690 -2362185662062220467200
8691 807440123577749595192
8692 723896313847085175552
8693 -6219107634605003231058
8694 -549000324478473154560
8695 -2365109361839435843520
8696 -454544195325941022720
8697 -1067882531259395964672
8698 441114014478273951600
8699 -5894973275427073998300
8700 1214570643903916992000
8701 762195830147321379264
8702 3025560343270298433600
8703 -2101861867519162089288
8704 2520425919337784672256
8705 293553507027418315860
8706 1396505169936117650304
8707 -5035769492200752503044
8708 1229281461741479817216
8709 2732634849807226766304
8710 -1036839450059748800640
8711 -1111594239580382515776
8712 -4784150734887237120
8713 -4649778681745904024038
8714 -279206732333403278544
8715 597853057964901822720
8716 484735687353161987840
8717 2730551715576955990560
8718 1221881860868096522304
8719 -2648155164785306700880
8720 350355618632209612800
8721 5395323429943161422400
8722 -1017890658170519802480
8723 -2148617426473347556272
8724 -914260812494694303744
8725 653877192621374146250
8726 -3989990064397750046688
8727 4106008914676898319720
8728 6507024276191196764160
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8729 36820967721583805760
8730 988190987194055201760
8731 6060342314820941542532
8732 -1391837839436266897920
8733 760273106000972816448
8734 -2670203208061472586048
8735 839108221974933856680
8736 -479522476016875339776
8737 3858671722689804012386
8738 3971385946048202702496
8739 2441922792694031386404
8740 -1413162580289254502400
8741 2536557913119924878142
8742 858864432678388383744
8743 -464774473005167234000
8744 215160471184610012160
8745 -1038566756857548260160
8746 -1628109237083463278928
8747 348766170858826454196
8748 2351140931714737720320
8749 -2739170617231390372436
8750 -196465778804535240000
8751 46994373942224679432
8752 742469161242964115456
8753 -2567910925686319861998
8754 1956179398462146184320
8755 7530211589860204630560
8756 -573206786508657100800
8757 1135601732203276272480
8758 2540747979102430373760
8759 -7775458328775148971960
8760 150515333378616729600
8761 -4395552842254057031638
8762 1677770956895421112032
8763 -1234272875917815853056
8764 -2451920797727830467584
8765 -386883836389128320340
8766 -599789494102404253248
8767 1230932239291542066552
8768 -802227615109102436352
8769 -1750239986186004647040
8770 3257634585077910082080
8771 -2853250529050327229460
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8772 -43871179330609440768
8773 -883177184436553333376
8774 -667324233870885920448
8775 -1079537972101951194000
8776 922850267634455086080
8777 -9777218933534419611888
8778 577197914235298836480
8779 -3348125830893691280620
8780 206405013168265497600
8781 2896217333335311552
8782 923919358729399756992
8783 625870043773300498032
8784 -780385403720275992576
8785 -1049985240553008527040
8786 -1236005688931152408576
8787 2645077151937942857520
8788 -2764357476921117620480
8789 -9921677714657596637568
8790 698947576444185102720
8791 5788212317036561979000
8792 -1860276205774192926720
8793 993103416303145425882
8794 -2451097069786342604304
8795 4380586063613762116800
8796 -2935225120203768043008
8797 1302699336218754591040
8798 -1123690871436223398336
8799 -309725251518141164160
8800 2681538039946513612800
8801 816385182365447905812
8802 -629319729995275656960
8803 4144874058658940161052
8804 761632084963193536512
8805 -2962872340749909030240
8806 505676751553582592256
8807 8516450691022508176056
8808 -3787331959289908592640
8809 4314977320113612923904
8810 -489424614217936417440
8811 1518442467544772438760
8812 2214916220386600806656
8813 -654848835384512190240
8814 -297516712510601200512
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8815 -25486850870465780880
8816 1351386235636607385600
8817 1086009795966015834480
8818 1108575105031206585360
8819 1472184173638649894220
8820 -1371104539433723525760
8821 6298823420116837567022
8822 1711715625244334159424
8823 1653954876305926954704
8824 -7788771718911207383040
8825 -635180983656035658450
8826 -959808150399099488256
8827 725654637698147105312
8828 1081000996910517024768
8829 122362497326542427910
8830 -59825384111072341440
8831 -2165353099654598026368
8832 1588294724910883799040
8833 729436393505021426
8834 -1713217057191023774208
8835 -685727505666616089600
8836 -6991532969535829977536
8837 -4449288063733661060514
8838 -1319703779113055938656
8839 7961543134224351535640
8840 1627999972002232012800
8841 -722004745159627465536
8842 615461524197832737072
8843 1300926070085653849440
8844 3070218331910131863552
8845 4314436051390409359800
8846 1323807712338375079872
8847 -1351490985817708009176
8848 -630018293104176005120
8849 6331643545664962988850
8850 -800275434761989872000
8851 -4396868330714864646768
8852 608605058758809303936
8853 197979009766725577824
8854 4494006905354370613440
8855 -806059655714218913280
8856 -1907455547201179852800
8857 -6405769330305074490348
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8858 -92789193905473986816
8859 -1660820793200286933096
8860 -2334630815626207633920
8861 3062662077086290623462
8862 -687928625067179897856
8863 -5634332027988464473888
8864 3229707430502780829696
8865 1578674230785526834260
8866 -391714568769076180992
8867 7213587586090390301916
8868 3118502534039159178240
8869 1691491638967506045726
8870 -662953489285783893120
8871 -1640714659141783376088
8872 -6444365241774425011200
8873 -6582154768412880167280
8874 -2418598634118538465440
8875 -3515153988177541836000
8876 2054815870347018175488
8877 3480913288622575522080
8878 -2435133934779495509376
8879 1751214945152251112184
8880 -218929743878741360640
8881 -2647236308038997825808
8882 -229685066341615316208
8883 3297336067337359057920
8884 -349404391947248877184
8885 -5052182283811574856420
8886 -1093824237061771177536
8887 -8006584696562529941464
8888 3691840783609518059520
8889 -3865692667124488230576
8890 -509924755472603627520
8891 150678166131532046952
8892 -1030377783370988828160
8893 -7150769817019114108858
8894 4585475503868282762496
8895 -369186795256482791280
8896 1610922976096598097920
8897 272626817342389246464
8898 1424505603861859284864
8899 2996349323365066074120
8900 -938105624721120912000
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8901 36283849811789806368
8902 5198598136369584973152
8903 1966045831732043726280
8904 568933758838800875520
8905 829325534630088391560
8906 -244387994330730507936
8907 -686910774848459774760
8908 6419827616602972110336
8909 4278225001425735551520
8910 -103195424511504037440
8911 2763735484972390248320
8912 185077174015132655616
8913 2309732588029621903344
8914 1507327635793829479056
8915 -805463686240863775440
8916 -505548373040618600448
8917 42147198505218792412
8918 853051109164962489600
8919 -2663889401637980665056
8920 2992905771500600524800
8921 -2718589795284365039856
8922 -1029663898427153622528
8923 -9176981813035322176828
8924 -2058589589001959537664
8925 -743034810748823611200
8926 2155634979693784566912
8927 -3245529823308803703840
8928 -1181271740074133815296
8929 7928078691091633050530
8930 -3321218240177843174400
8931 1721515746195450943920
8932 1691972017733867950080
8933 5842425891084186829182
8934 1000210033323053542080
8935 -4993960440570308754120
8936 7227017144678045383680
8937 4659378629427435241440
8938 -543396352895523096480
8939 -2260571551232506437744
8940 1998477265723972992000
8941 -454383032661361647658
8942 -4023186401032211323008
8943 -507624227491901974272
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8944 9766893656184684544
8945 -1282920720479518980300
8946 -447158738166339902976
8947 -2794096474626452242320
8948 5962386716307261287808
8949 3533295041075322563040
8950 1028975871818779092000
8951 8092679493338859230952
8952 -1174335949154333306880
8953 1386303132854318049280
8954 2179212634180511088
8955 -399810901300636518000
8956 -3620539498726382202880
8957 2327654427843764395314
8958 -2020852465621075751616
8959 -709156799702599082464
8960 1103266296723752878080
8961 -7305090729276346332480
8962 -3576350994036475038768
8963 -4135151985547021366788
8964 -3164283497838396487680
8965 -923987149508593104480
8966 -3303222059907071345568
8967 -2974835367668282084568
8968 -4673795219825808384000
8969 721084268874473177370
8970 314638586790967434240
8971 2606568631316216185172
8972 -6935255688590570068224
8973 2432007474056047515222
8974 405189768676666925952
8975 -4018273719048868491000
8976 -918414343101681893376
8977 7423540489558771909632
8978 -2821363938268251176952
8979 113658055340861889648
8980 4353790532865848928000
8981 -3745769628089847347808
8982 -296956575630833220000
8983 1587227373466224020104
8984 3104012539492201666560
8985 -2071587163519692504000
8986 -4633454047676495681808
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8987 -97611792961242880320
8988 560496246718397423616
8989 -2042995001162406035220
8990 786565089033133132800
8991 -2441803568152191559848
8992 -4137859305020235644928
8993 4179734835914069193762
8994 1288926783188917488000
8995 -1937825986170300801120
8996 -808238318074801598208
8997 -2297687791031956260000
8998 2645271902886022912320
8999 1368146641119496587000
9000 3446611835176984320000
9001 4761376572500748027002
9002 122157157828751415552
9003 3449466658314107676504
9004 1608121160611618893056
9005 4279023573325492203660
9006 -2457784430859737548800
9007 2534644395103115530256
9008 241819975294778130432
9009 -587721450386549449152
9010 -1277699835617727157440
9011 -2251410561890192822388
9012 -2528806900524440997888
9013 9627607846413053233262
9014 3809854048835723261856
9015 2847200174952206890320
9016 -2672692402291279441920
9017 -2572391604527559318528
9018 4844920636185783390720
9019 6404301290261719096560
9020 -1171154403628186199040
9021 -998916560448860019456
9022 -2158358375380786141248
9023 -88171207135678626960
9024 1827995679655100153856
9025 72019564389961090275
9026 5084488975060989653712
9027 -4072544475094085681880
9028 1865852781298306237696
9029 -2774833627519406102370
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9030 -8376578512558663680
9031 149215969002242749464
9032 -4531595756929382169600
9033 -1663791989680616641776
9034 2176811280790158202416
9035 -1665337284877075647600
9036 2171837602751403508992
9037 316850050327554077152
9038 -4155058326457378102080
9039 2966988136703214331008
9040 -405968906307629629440
9041 -1560564188330885436558
9042 960942625439079838464
9043 -1850143854596050546708
9044 -1814698587811764695040
9045 5479606168661539857600
9046 2571063153010950173472
9047 -2155621633425232465080
9048 -1579329791841405542400
9049 -2276212656204517784950
9050 -610007451557390065200
9051 302857251040684214784
9052 113861217737211277312
9053 -7231438767027799155936
9054 1381685292402900012864
9055 -6476763385259227310040
9056 -3287587143292406857728
9057 3830653353346418193840
9058 1380708267207625714176
9059 -8334328918068588736740
9060 1477128849927644712960
9061 1229345255126270843064
9062 1286874149101459350912
9063 1933774305344013935880
9064 -10196009542689871380480
9065 1493482629352101770340
9066 -2884440706081271237376
9067 -114909818343175295884
9068 -2403495729694563985152
9069 5049507549874406036544
9070 9781072756153836480
9071 14625592361121479795232
9072 -27523240975961063424
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9073 116337819084349445104
9074 -355558760560624840800
9075 -3202106567575085100
9076 6750446941444936549760
9077 -12773998483847814383940
9078 -1043881389104182715520
9079 -1966912929494889491024
9080 -554866760736323481600
9081 1606965933230143094970
9082 1826832814923624076800
9083 1264371029186552986944
9084 247437814987961934336
9085 3432307746266299756800
9086 -1114833170794311521280
9087 2557048207049252855568
9088 3310221018053235179520
9089 -7759490182320423302700
9090 1076840590534417689120
9091 -10140806893605587301508
9092 924534064975154879616
9093 -421447728313286490816
9094 2706769128608007744096
9095 -3010056841789230154320
9096 3118047424875268300800
9097 145705255159092821712
9098 -619406587870355989200
9099 -8866873347146984972880
9100 363098905728293862400
9101 11203425108440339913600
9102 339556776136491037824
9103 10077163167024264418352
9104 1335028269370203217920
9105 -3038119588152944951040
9106 -4052873051755490682720
9107 1320198867089337183312
9108 1667290741552676358144
9109 -1498914839669259160690
9110 1276170036455796168960
9111 3658151122282672768872
9112 9032303779304649338880
9113 -3308974429893998774076
9114 -542342409983070133248
9115 -6565039889669390082240
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9116 -40235035406127118848
9117 -918013990809174977466
9118 -4838102414680464163584
9119 9647564105513752487160
9120 -2552589640174849228800
9121 -197316453310943290688
9122 2622813645835391564112
9123 -21518225187983636616
9124 3793183786793018823296
9125 -525502695500349861000
9126 -2564848461026338522560
9127 1616027630951163769976
9128 506166289858223554560
9129 -2926105178212904819040
9130 1817961339525925950720
9131 3879864018450345464112
9132 2872619911252218742272
9133 -9082224631388786992618
9134 792837760448163345216
9135 1180148025646967176800
9136 1413804290855821524992
9137 9515237371109856720786
9138 219292503585149602944
9139 1122344268344740419440
9140 -2157691528074330850560
9141 -2211995035536126343776
9142 -476354941270602645888
9143 2260021236185408130624
9144 2522232419601982095360
9145 1324453451042003385600
9146 4282403906446875306720
9147 -6514590959558719367400
9148 -7579764595524584737792
9149 1484311835896840650336
9150 1072823358761503473600
9151 -8319511164260667782848
9152 -833720098450002935808
9153 -141785564640463356318
9154 -325910376808223961600
9155 3497506063406543692560
9156 456407246761751900160
9157 -8632817670850618330594
9158 59185442629621640640
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9159 -42256901648952289152
9160 -4824813836444329728000
9161 -6774493520107257539238
9162 233886548964212892720
9163 6265187377782213554856
9164 -7204638790398319564800
9165 -1889742344665213543680
9166 2971387912775968228032
9167 5642279217456850367280
9168 687170684060276097024
9169 1516871304206654595444
9170 1225774891126459215360
9171 -4833042279763131426060
9172 -2595834586538174621824
9173 -12074885037402691270578
9174 -1929632594135859325440
9175 4536343239858791572400
9176 813435005943753768960
9177 -838681270476014085120
9178 345392324168726598624
9179 4601179539026998417176
9180 -3597968629814104627200
9181 502293318565074562982
9182 -5448915017128067495808
9183 -4370110917177600085176
9184 1014841002922165665792
9185 7113465850273386327360
9186 3158126787065810120064
9187 7281771611114795847836
9188 -5598050679612758090112
9189 -3887395013317860559746
9190 563778519840051465600
9191 790752373487759845344
9192 4927320674654422302720
9193 10705164227459216996580
9194 622297252854194302896
9195 3010047649675023751920
9196 -7820438803324913920
9197 11707398320062819112172
9198 -66848599809072821376
9199 -5141292783649351802800
9200 -469273583529460531200
9201 243176510839041893232

http://www.research.att.com/~njas/sequences/b000594.txt (214 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

9202 37090690563777985152
9203 -4176789071582487082548
9204 -1112090182605525473280
9205 1963101864447339557760
9206 -5468013017474496836448
9207 2070177371489804129280
9208 4606105952105446440960
9209 713633527326407362410
9210 -447265193932925303040
9211 -5735250035423170519376
9212 6712815912083386205184
9213 1347001923210698097504
9214 -624506212758493755648
9215 3862798102643968395600
9216 -4170439229108800978944
9217 -403449731087381425580
9218 -941817601555163948160
9219 122496888249861914880
9220 5185204466908948634880
9221 1064921235467391475422
9222 1239502119241545371520
9223 -2487160469343513628656
9224 1763679885671227560960
9225 892874013258425590350
9226 -910244979810744963840
9227 1986924791983297877076
9228 -936303914958304596480
9229 -4256492376575613676320
9230 655749368647223397120
9231 1734682038360659844624
9232 -866369114646160728064
9233 2106537584776002880320
9234 -3428916514529005906560
9235 6600871766227856629680
9236 -4847653175968137198720
9237 3667134444562283859360
9238 -1414633109266196467200
9239 6554067939060050036040
9240 -920448501106124390400
9241 -8587930311880280322358
9242 -1124098744866479635728
9243 2502595028182148313120
9244 -2849437357397188094464
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9245 -4487072171552164569690
9246 1745645789595402261504
9247 2423100621506546795632
9248 -2639804128056186273792
9249 -5763075813574041984336
9250 -1569954726042049368000
9251 2292284133193769569452
9252 4008288099494487182976
9253 -2344552571141372086880
9254 -2141941313847630841728
9255 29621751684007588560
9256 1219836959218705766400
9257 -3233168863279321999494
9258 1227126446625650505984
9259 -7729060178584099351584
9260 -868728521404714629120
9261 -4508300797866566064000
9262 -2195483816913969231936
9263 -6824408780500276678440
9264 1353838956184631476224
9265 -2451063256535279698200
9266 629651734822412303904
9267 -5479104505177315179720
9268 -1567166070522552141824
9269 569169888000128475648
9270 -2973984410646785450880
9271 -384563158999060713728
9272 6265538673429660979200
9273 2833979373489832390368
9274 -1523628424095050430864
9275 -681450382110085333200
9276 4134270334710950687232
9277 -90760598254694658874
9278 845118881218350493440
9279 3847558220641269948024
9280 1674114714514567987200
9281 370805857348728422082
9282 404039993051463035904
9283 8638545773561790553532
9284 5345876186179649682432
9285 5143049701993964023200
9286 3541684568132716490592
9287 -2365685212319815885128
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9288 106018693574208307200
9289 -1721449818795412194944
9290 -414453873727888797600
9291 -961381345611127129920
9292 -2243263556757735687168
9293 5456076651084679447542
9294 -2266487176978159934400
9295 -3765791704072299272280
9296 484868280445661478912
9297 57713480674051888674
9298 5167348631829468896400
9299 -5194262011089928992264
9300 -499832139381610291200
9301 6183604551718601721504
9302 4120096187338915352352
9303 -1385552636230336269696
9304 4442872449514702325760
9305 -2678862930416314188540
9306 3918470882091256318464
9307 -418994368101591018408
9308 1429900151224754926080
9309 2920069119858231670560
9310 2097231455773039924800
9311 -4193826234026287109088
9312 -3718421738270647123968
9313 -9239454859150041338960
9314 -5650542370334896269744
9315 149945222604075237360
9316 -3021184211420325065472
9317 2549519048986975176384
9318 2011524027367195341504
9319 7784680561899198785720
9320 -7166522639767767091200
9321 1039450911482487288960
9322 4747105875831812236800
9323 -1675842981684940300428
9324 510375504415569601536
9325 1406581467252270882050
9326 4888604497185135362112
9327 -4453491721937975813880
9328 -842294056736446119936
9329 -5158668030847887993360
9330 -1456945210717849198080
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9331 -15152929278139534336
9332 6555330218224722343296
9333 5459521375631706742044
9334 2185016451500017134720
9335 -7326768846591693015720
9336 -3190609893180958617600
9337 2607678993991025226986
9338 962011006895654876160
9339 2251636284814541247168
9340 4389428489476182243840
9341 -2874033562574947611258
9342 -1671444430766933477760
9343 8472238358785192030592
9344 494865964205101547520
9345 509358825801989654400
9346 -3317120971072993006128
9347 -5609712975879457438560
9348 -1218551575178580572160
9349 -5313894744790757279650
9350 -2259432383705606491200
9351 -3158754983706035967120
9352 -3896803780638042193920
9353 1957441539201501091200
9354 -478800059585332020480
9355 2708594600407641257760
9356 3058049007307830193920
9357 2367564641231728559040
9358 -3659192753950082502720
9359 -4687702373654846852544
9360 313038493507428433920
9361 -1816104964262552997696
9362 -1045593769615869659136
9363 -60159691933705142856
9364 -699818082445515908224
9365 -3031633263255932200740
9366 742784796017876312064
9367 -9454203019457155436400
9368 -9858568636762359613440
9369 11406735987174597172320
9370 -4478839493470027449120
9371 1803065086463781229572
9372 -1941760349341629014016
9373 -2183874987724451222656
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9374 30202628581045859520
9375 3822331735314087975000
9376 4706563997752045535232
9377 6016975208796840128226
9378 2529896789643896093904
9379 2497791701903235404184
9380 -1843046798797655592960
9381 2087129065722097451040
9382 1658826753060689037792
9383 -8009901274871590761576
9384 -2740936696055846830080
9385 7340059887800152316580
9386 -39162074070747490128
9387 -2122489917480951673200
9388 -2925871333729499859712
9389 -3643342812472901041140
9390 2906018169547825825920
9391 6493982535960184475792
9392 -2402936303327830523904
9393 -1088528344002317014272
9394 1494509283676811211264
9395 2342571670615295708400
9396 -314744844305815608960
9397 11907266701155369284846
9398 -1148893724241293604864
9399 33675967382065395408
9400 -5789017677942309888000
9401 4407563649760615169280
9402 -1958763998322760301568
9403 1996976927781296983652
9404 6127210001983356281856
9405 -3128553426789628437600
9406 -2341798569816809902848
9407 -3843638283423438412080
9408 -1154314400063214845952
9409 -1525978564875363572637
9410 4045576455665015715360
9411 3106962134111723022072
9412 -847687269564818402048
9413 13483733159653108069662
9414 -59508887864908166496
9415 -2089586276913626618400
9416 4075658156040165826560
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9417 -6317252613883505952
9418 -2721313458793282951584
9419 11750766348153034076820
9420 -2356241452943011845120
9421 8732866759877052085622
9422 1905279118836111887232
9423 1879097074843532922000
9424 -556135846588551004160
9425 1891669941198027721500
9426 3806625046807700578944
9427 -11898394265572532755128
9428 -7212894666324432124032
9429 2583880033635601646400
9430 -665887742383364686080
9431 -13477015474871491419768
9432 -6063030155631168276480
9433 3466365893296149244682
9434 -957362106313372626720
9435 1531617084032485736160
9436 2982342532437007387648
9437 -9478984406321347693914
9438 1741209290058998592
9439 -5179703280358967217760
9440 4930218096964160716800
9441 -5505020800595084919150
9442 -6023019619551686110128
9443 -1747925196397702882560
9444 -4906514961100360387584
9445 -4026560410222064007300
9446 3122949953611653480672
9447 -10484476176396541148928
9448 10348335311370184719360
9449 2909554185107668272720
9450 750891946378811328000
9451 -1423943272539951307088
9452 6066725913611674053120
9453 -1396270780059096196416
9454 1102754370295086442560
9455 -1775519450116244273280
9456 -715451552736981516288
9457 -9235542545200334416494
9458 2765061365674907032080
9459 6379801547727274212564
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9460 65094182681493288960
9461 -7991977524636617401938
9462 1891535093092966970880
9463 8586230314472631700712
9464 2062925676231416156160
9465 -5189070894376658546880
9466 -5624831974589953127568
9467 378503864382719220516
9468 -4060569884765800002048
9469 -1294786887171596538804
9470 3305144786446736815680
9471 -695054678674988765952
9472 2485730906117878317056
9473 -2492003013611166337278
9474 -3225076361453077568640
9475 -3734695957320839690500
9476 6195374603643654008832
9477 -1780598703629913061986
9478 -567851316417908175744
9479 10813187744679942301080
9480 3919390454527156224000
9481 -1160791093806216950000
9482 920933273572692816384
9483 2377787032743679695600
9484 4726933232798695606016
9485 304725953117808418560
9486 995325661512154473984
9487 -2683582872487431796440
9488 -299416326795411775488
9489 -1033577488546825468176
9490 98032137981934605120
9491 13231317662850237422892
9492 -528854515084150714368
9493 5779683609992993660544
9494 -5272123636832381054208
9495 3728740877714320299720
9496 -7270069131326805534720
9497 645482836683068735946
9498 -991388804527151847936
9499 1619877128782245016320
9500 5634023346978069120000
9501 -6173631165213945917568
9502 -3811432658329807314048
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9503 -68328500809037582736
9504 7706141678905290915840
9505 3638219525397542976660
9506 3055089981011317896528
9507 -2713199578067752308360
9508 -5379997892283699340672
9509 -4366048304753010346884
9510 -2435369143994062093440
9511 3381464192829363109112
9512 3342426497315597260800
9513 -1568789970525833380416
9514 3638161918040151658752
9515 -2454067624986023744880
9516 1490832122447175588864
9517 -809086650602979905408
9518 3266996827665589488960
9519 7401351171097675693440
9520 551322554956639764480
9521 2148403524762004936722
9522 -1650745944427905272376
9523 -2255392289993602871160
9524 -1800659183998891787904
9525 1688169425110864012800
9526 -1281545133034279329216
9527 -4782831447515564443728
9528 4430459947922696540160
9529 -4571555519151905790716
9530 -4640675696616277815840
9531 -1825368344167688606160
9532 -2650141326328861410304
9533 505124431856316067782
9534 -137707841528196645888
9535 -1052983358266498346520
9536 -3010886367678942412800
9537 1807976032410787463952
9538 -3322026881482093868160
9539 5971418990879349809340
9540 -1289572233826512464640
9541 -5777908406932010469120
9542 -2466727082765414423808
9543 377718217258237879464
9544 243191744544498140160
9545 -2641537830104370751680
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9546 -18872977592103134976
9547 9970021666516160510996
9548 -696297080488832729088
9549 -8297320181521024818666
9550 1690539469859982988800
9551 -11660520562034254946448
9552 181193386550928998400
9553 -5411628227559590404956
9554 3486511536926314190112
9555 1193305227760631104560
9556 -2435555282173792919680
9557 5400951228162654927840
9558 207384040096936083360
9559 18994383985428939440
9560 -2913221764662257664000
9561 -2336392318589080961328
9562 -1218088879386682238208
9563 924426318381882910104
9564 -854090309554895476224
9565 -3850958654422864587540
9566 6669027230511575663232
9567 6382477536566094039384
9568 2118709177629153951744
9569 2738277425226621410496
9570 -2005326367172038310400
9571 -1691755532436633162408
9572 -4715501267834027121024
9573 -2159707430727278310816
9574 1856369018140946509536
9575 -5901784705789522435200
9576 1713842320754711347200
9577 9148581640064033484772
9578 761891874548464785840
9579 3006263279881984969728
9580 -7471205871167704780800
9581 4781804797061270063904
9582 4455505907927268489792
9583 2423123531595129847848
9584 -1680089935791658598400
9585 -3465578287292378140800
9586 -1840459032288825985008
9587 5894438555152184860236
9588 6884220365771713929216
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9589 -125614722325727202176
9590 -576852209901908478720
9591 2803798620349932159360
9592 3318773191847876505600
9593 1590907613990607210564
9594 -485518046925956016672
9595 4209325771911252577200
9596 -1989267280489035724800
9597 -1280543015574548526528
9598 2274425047253089036800
9599 -8164609977346819704840
9600 -2172380714974052352000
9601 9211638863315248233602
9602 -5917054858608588019248
9603 -4557442719511630775736
9604 -3422877738964831924672
9605 2840129904099003498360
9606 933263748695793703104
9607 4857006494270606197480
9608 -6236497498476985175040
9609 -2344400817455264538096
9610 2621655586967548123440
9611 -3296220048844477158768
9612 -2695906135280150553600
9613 1879014277407482023862
9614 -2550275700018899973120
9615 1227257472434135400720
9616 2309124348402528591872
9617 1856867094348570459120
9618 -1197431070317547287040
9619 10451633089928544399020
9620 -748455495169189624320
9621 9225482043580887251790
9622 2770082223393418581312
9623 -252243190388306371128
9624 -2840116249198922158080
9625 3213613905925432464000
9626 5697696285718160182512
9627 7608755476391537767320
9628 5544760937528702292480
9629 -15757818403205012863770
9630 1188792906522837255360
9631 -2053537238129409537568
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9632 -56406094219714756608
9633 -3918195071952758871120
9634 255352734247862907216
9635 3999370440890531770560
9636 -290286087331201468416
9637 1368481699514518979040
9638 -6363816567256005123840
9639 192550657301610609456
9640 -94382101203383347200
9641 -2635561489339894569216
9642 -4213430725361361977088
9643 -7675009688781609724108
9644 -6685884499341148625664
9645 369995237654391306720
9646 370552232102285286144
9647 -15023900455466456735688
9648 1736768314865243308032
9649 -9022400788153053770350
9650 3330640035079554778800
9651 -3394174470114215776968
9652 4122981356214384885760
9653 4880627215037027011278
9654 -1269927438234925538880
9655 -466154949862725094440
9656 -5712482776738133975040
9657 2658950454533089240260
9658 372490537739376026880
9659 -787381669318659714096
9660 559289714651476623360
9661 -15228608864812499287738
9662 -2704479381049342695168
9663 2304189634563508966344
9664 -2225427926467439755264
9665 6780772368934604079060
9666 2957046938841398457600
9667 2928128992708774992592
9668 4623022868872496466048
9669 -3223479656124729866592
9670 -2143975675429382094720
9671 914252942276118568200
9672 649941436183477616640
9673 -9339763838422309579980
9674 -1104024390626275093248
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9675 -49627020955175460900
9676 2353580431995367733760
9677 14090112940114507409526
9678 1962376900116273474624
9679 -1164445594590205864720
9680 2375923104194519040
9681 3077306129274223863744
9682 14560384930475743521792
9683 3190086297034526051184
9684 4322196041540650600320
9685 3112589120041938159000
9686 -8489734471421755009920
9687 7570514536882777325160
9688 1344354524260411023360
9689 7730860835000235476490
9690 2150781980119712755200
9691 2257179708905102001384
9692 8405867111256791394816
9693 -11547621597130091524800
9694 2761750757604483231552
9695 1327856825955691056480
9696 -4051997551470349910016
9697 -8241346454097652949854
9698 -764856717388760615136
9699 -2797937706438130051152
9700 2815623733463658723200
9701 -1836546438036790664100
9702 -2474375303928374971488
9703 5256882358128356315584
9704 10000993250050975349760
9705 4181952924715404807360
9706 3039525286886336235264
9707 -9890875341966159645048
9708 -2079036391637918845440
9709 -261308439211846586560
9710 2490850207483893581760
9711 -1926021769920091394712
9712 -2463963010426686275584
9713 275908973864636012784
9714 2871769592348042279040
9715 -9601891315298171643600
9716 -3836616647036755126272
9717 2959633993318982421120
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9718 -34996807359707944896
9719 -4978598947583316473880
9720 5468039624498082508800
9721 10706252025332630338922
9722 -1288195197463069907088
9723 -515571492051058899456
9724 -3139784707907854476288
9725 3821608925633155847250
9726 -1497791889340603851456
9727 -2910017146411246760208
9728 -3891047801057213153280
9729 -5693624416625766316416
9730 1158355136673651571200
9731 4422996506650489793232
9732 1886311143449760771072
9733 -2990239035392103562018
9734 1667878454224583956992
9735 -3376658161540462780800
9736 2194261660019004871680
9737 872961904186598221632
9738 -4623724005309864655056
9739 -11391626677346315052460
9740 1563507120833630192640
9741 -4807397755582937657856
9742 -4570211091639322801728
9743 -5414707052640101245008
9744 -534840387550048419840
9745 -7289102382025630351500
9746 -4213211077516736820096
9747 206968149835813046520
9748 1060323219682332353408
9749 12127359091293650772750
9750 -1254407078538446112000
9751 -1236054866611343255400
9752 -2513761578659346554880
9753 8187011718467454999504
9754 3025454729763231054576
9755 7614724598323168388160
9756 -630309130028295717888
9757 3057478354158484288032
9758 -855093081715280448768
9759 -1670522415275553965496
9760 -6609290887186755747840
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9761 23288215332861174192
9762 484611497391030049152
9763 -3938567118204336754976
9764 -7895996782288409687424
9765 -485666202626227284480
9766 -6131048103401687484480
9767 8172258759395008845816
9768 -2073830491771343585280
9769 -3122609510757340637830
9770 1013001663260039050080
9771 4633062401764496071512
9772 -632027876059267251200
9773 15537385637810469987180
9774 -1753025232855904882560
9775 3283004971754592562800
9776 -1532610913227053334528
9777 5860817641103672887920
9778 -4641944155409769208560
9779 2351724407977221967872
9780 641114470283711477760
9781 14997365079357809033582
9782 543891932196132015552
9783 611455563321802978752
9784 2126853656203877314560
9785 -11625183276927839572800
9786 -1778600618778727650816
9787 -15425053833759731041564
9788 7686940179449252441088
9789 -1890202454059953593952
9790 1548866633561152214400
9791 6698040773462141568192
9792 2118437951167768559616
9793 -3573280729560291713600
9794 -3653419413851000599680
9795 -1442805831733075321680
9796 2964924303210318561280
9797 6131831065750751605692
9798 -1104034114773414623232
9799 -2199849763580473828320
9800 3655559223821647296000
9801 829796552485899813
9802 4494373391984157974160
9803 -5022919568983810035948
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9804 67728574981884579840
9805 1404673148635418120760
9806 1847244194656495196352
9807 2605030386145647288192
9808 2441196224579845087232
9809 6061057367358519334116
9810 968023783589378493600
9811 8722190701944582322412
9812 -5772162122342998007808
9813 -10231650289077646345056
9814 2301616352913401526912
9815 2300599194216640789920
9816 -4389093377507459174400
9817 11212807795963403817866
9818 1562648646631765029360
9819 -8753287876647681982356
9820 3440150713413511534080
9821 -2171554875476042399616
9822 -2616503080314729025728
9823 15317142217201148163840
9824 -3011788480506156417024
9825 -4058080473756217280400
9826 -3456039014063881630560
9827 -4405495197087701911488
9828 1043465193972605214720
9829 -2261686766620707949570
9830 -1378570040178354253440
9831 -2755222264977459464880
9832 -2919300282522300441600
9833 -330464906536084734918
9834 3606568755006834489600
9835 -1701232957240354268640
9836 -10821037673619226187520
9837 -289435149465348432906
9838 -5029725356772257695680
9839 -2244315912736471053360
9840 370207467116615761920
9841 385379540727212603572
9842 -780666631414142753280
9843 -9471362079834953632656
9844 -2476481502625482184704
9845 4341629924750152288800
9846 2051423663393109058272
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9847 202501413879932254360
9848 8182225202706849423360
9849 6620574633862196696976
9850 -1760114505362667015600
9851 -3097987866285196589148
9852 -103534466876104416768
9853 -14295394336566024087840
9854 2030815389556939661760
9855 -518091309104734360800
9856 -3026260679071346196480
9857 -12226832829105998880894
9858 -510092187011192604672
9859 2079397244439013160060
9860 6304705607659740019200
9861 -2553384900195329951520
9862 538593746387081166432
9863 932927438494226426160
9864 2853274585159477416960
9865 5752947886169120092260
9866 4980235073993143267632
9867 -1451083196700247428864
9868 -4719601184711513911552
9869 5843495528823694099680
9870 1314444089981590364160
9871 11934500792115084449072
9872 24023708855322648576
9873 -1241423685662670210078
9874 1429249395058034049936
9875 -13683989546708670840000
9876 5017580641654807468032
9877 -3392104374119907246528
9878 7857104592075605006400
9879 1147618647791381440080
9880 -2513315572014449664000
9881 -71270387149040896236
9882 -278012335236174071568
9883 -12618376875027246351868
9884 613956401207313755136
9885 -2756992006157544842400
9886 5197466023997956267392
9887 -10193777650809891826464
9888 11190679155278934441984
9889 -3627563279659949710080
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9890 37010848624047889920
9891 2502454650246171955152
9892 4217896957752703001216
9893 4474049134874898506844
9894 3133098381066103078272
9895 11435924108628551561400
9896 -8222770757677987230720
9897 4031652905793896115600
9898 3329158980319631138736
9899 9889262951760200325240
9900 -2280427049461518547200
9901 5567752335636384858902
9902 -4276632387603280582848
9903 4514025060123526660104
9904 4171094605990595870720
9905 -1351653399907312232640
9906 -917975783804912050176
9907 -3448607217788320953844
9908 10482122704890505888128
9909 13036437741973396302720
9910 -2717264234821983920640
9911 5892629956170327390384
9912 1849755740277782937600
9913 -1338136311401705344896
9914 -7607499932873768620944
9915 -6487610710211574184080
9916 -4152504615429278223872
9917 -18255610988126539261248
9918 3733846261745922907200
9919 710845329563602644320
9920 -688948266225547345920
9921 -1179593006445113511888
9922 -3685021392320889264
9923 5065260967965719930172
9924 -101098535329799046144
9925 -5306661061205860769350
9926 280626677033275896960
9927 10477502183383361039664
9928 -853995332002961111040
9929 -12228986860639380994470
9930 1857406275054947877120
9931 -1732079318114120124268
9932 2349231609611480358912
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9933 38631982330538408448
9934 -3951426673386636888384
9935 -5105524828927207728120
9936 -1348587514692780687360
9937 -232617805782395023760
9938 -915974932064000576880
9939 3875772243665723325624
9940 1165635407322901831680
9941 -16567007356801531604658
9942 -2573033201746670311488
9943 -2489255956638497911256
9944 -3845574756978363002880
9945 -2189995274837235471480
9946 -4219762114267622285328
9947 7899876915490163604000
9948 -6694024862060135953920
9949 7159549782247535478950
9950 445761990066319080000
9951 -1201695761911052975616
9952 -9810758498294160949248
9953 -4707974135481596422380
9954 -1740724736204240317440
9955 -2573847141158795327280
9956 -9910966213723336903680
9957 5142811968004628665440
9958 3209213104181882025984
9959 1862113278370906911504
9960 -3016401477357555302400
9961 4552506848462269820032
9962 -3965695415872602618528
9963 4129059387483783905544
9964 6313640398701324466176
9965 -1123529629505482801140
9966 2665712964884951374848
9967 10574578320785839432016
9968 413098059307628298240
9969 -8920583751295633139856
9970 2480736221259356299680
9971 7567826785449953849820
9972 -2746599927596889381504
9973 -808737643658836893778
9974 4943699350221928472736
9975 1147101346756821456000
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9976 -185776119990408499200
9977 -45109376020642812528
9978 2683330745255635636224
9979 16810773304778650521576
9980 774094453374849600000
9981 8668998569732137565670
9982 -395896296439181131776
9983 17268950218592992931400
9984 1986119976744181039104
9985 4621566858202650564180
9986 -4680108746349564533808
9987 -7125968387592465029640
9988 1070124201626144910336
9989 -1743186651387603493344
9990 -1547812991664756230400
9991 -16934697817447796305808
9992 2344968196337585280000
9993 2589019761970114485264
9994 6211017939020679671040
9995 -5602383039779535660000
9996 -4347140854795712451072
9997 -1458274972017827437460
9998 9239271004299481368000
9999 -4966286247298016818632
10000 -482606811957501440000
10001 -435036945617333554908
10002 -4741076179135481770368
10003 2713711115650421657680
10004 -3155133788305740665088
10005 2913783338193570057600
10006 -2238305276565676590048
10007 -5758585642481476962744
10008 -5729552934575536281600
10009 2193555277314013067210
10010 -599497290011780858880
10011 6630909571267468429824
10012 -10480864407921979922944
10013 3890687252389395575040
10014 -4502105328298340871360
10015 6776147331516941237160
10016 19568506930361051185152
10017 -1958336265775744632960
10018 3659042677479953754960
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10019 300784862660112300744
10020 -4935724369007450296320
10021 -5885574668130659950656
10022 8986940792094958137312
10023 -3488509450543396967856
10024 -2378373673396834713600
10025 3401799019984038011550
10026 511363588075443798192
10027 686567442339649669792
10028 -2016577471994341463040
10029 -221755020624749658816
10030 -4154143726871927107200
10031 -2998355976614610747408
10032 1417853261532927098880
10033 -10013951008913345976320
10034 2928865190270541651360
10035 -4026074699226358255680
10036 4628371587972702368512
10037 -16325223441888896359314
10038 -723008674320723947520
10039 16290359320023605948840
10040 5297584395718953676800
10041 3395711031160342304592
10042 -9734593729347155453328
10043 -14618264901106082244
10044 129526915275216377856
10045 -2525460504358599016020
10046 -8146212656359163190528
10047 5005248722971418032272
10048 3549890404710765559808
10049 6439044908760446935764
10050 -2387596702939045315200
10051 -6452698298928280459060
10052 3884003040225036718080
10053 -9721826578748190240738
10054 -3893896108583831233728
10055 -5085401315536479404040
10056 1562684498820626227200
10057 2128068480088089936180
10058 -5820233038083456781824
10059 -4433998267019094359040
10060 -3601721628445527659520
10061 -6292973131198206403338
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10062 26985682113179041728
10063 -19987976478591342092520
10064 1242165665864382529536
10065 4526638695751880111040
10066 3901936202283760542720
10067 5580099932029023067116
10068 2953394813690048931840
10069 6826974846793386699470
10070 1972520238602272867200
10071 4042201120437838332240
10072 3303967368208527820800
10073 390027299027988061440
10074 -165049071872543212032
10075 -778478747579291662400
10076 9305206979542481978880
10077 1154760283487349141120
10078 1582839133933764147840
10079 1864861365983166139680
10080 -1807870483774179901440
10081 2094695554990948789572
10082 3245978598957807630888
10083 -7635657384849093021576
10084 9354941057159009945216
10085 10989133933220212038780
10086 2754203709224861169696
10087 -5653157057409408333696
10088 -3661210212179853527040
10089 6287217213147068444400
10090 1639163793458798056800
10091 8192798022033816549492
10092 -1590516197734861281024
10093 3939838224188948864342
10094 -9194366366819158803264
10095 5770797331090146581520
10096 -4208418520483253813248
10097 -541236947894099862720
10098 -6493104257096199375360
10099 -12759684124823949310900
10100 3068210460484928438400
10101 -444192065611279929216
10102 5436224113151988526752
10103 8572753487340271157352
10104 3642795083079630213120
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10105 -222289861425430861440
10106 -453816399139495074816
10107 -4175536186381537334196
10108 -69613029525649838592
10109 -2600092840309951640160
10110 -3534674364322289274240
10111 -3405544837752569212288
10112 12886214931318099148800
10113 12418232283029703204144
10114 -2078076048956733258720
10115 -1085324911327877634960
10116 3518908233061053036672
10117 12763950340264321745632
10118 4674883181512245041760
10119 -9521866287914889479256
10120 4066884837239441817600
10121 -3292734063030210529500
10122 -23423921480476048896
10123 -4408949607886653273216
10124 -2931736840239051112704
10125 -597804454138791280500
10126 4897655877314046821184
10127 -1897870163530136038320
10128 -1689856842337343963136
10129 -5392137912520173074624
10130 -936407713757992691040
10131 2062744477733515028544
10132 -11338979343381494380800
10133 -15372698439721318293618
10134 668142524290662386784
10135 613703683656196381080
10136 1409970537788769116160
10137 -978530467153415420160
10138 -1299685643143149436704
10139 -14304111549176591160060
10140 2612918972779127631360
10141 -830306505943793714458
10142 9357522719629782769344
10143 3595321764602129138472
10144 -16399256712028949643264
10145 10006462963158907242900
10146 1611549997353452217600
10147 873581260413902636680
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10148 -130814855941516938240
10149 -1267616183339685009600
10150 -1315784864229243408000
10151 -12893145911916595027848
10152 -16636344420010755686400
10153 -3024253635880170762432
10154 -738242563733721958224
10155 -1719934275688856493840
10156 6912692117105590027520
10157 3866250424174992383712
10158 315518096501129438784
10159 -9919636016632828374640
10160 -1252600641568631685120
10161 6095929647309727484610
10162 10768755539245607042832
10163 6627454109907892358412
10164 3095108126812735488
10165 4646942790676617261600
10166 -1785199410292560466176
10167 -11055455360643571620120
10168 -1375508452525384826880
10169 5521451431665378534570
10170 -1121681902056485525280
10171 3382802559255193149712
10172 6527808399409124914176
10173 -4247174875124371228416
10174 -3011313540279397457664
10175 2483966822312510269800
10176 -1085673452764164784128
10177 4514352748024812873026
10178 990449213535918829056
10179 5436237099545008495200
10180 -609686045468338809600
10181 1937453827210344893982
10182 3537653329051417420992
10183 11753790977779588659600
10184 -13944121701532938854400
10185 -1528786056691228083840
10186 -1567758210522607673856
10187 19163943188555011894992
10188 2795821851990383983872
10189 6121888406261426440224
10190 -4929879192472410926400
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10191 -164500048187178842880
10192 967789402634590642176
10193 3868821981140642483442
10194 2895565182258312950400
10195 -4888074597356022382800
10196 -12543080172342241257600
10197 13715732865292436710368
10198 2443451488456531341600
10199 2377782086767019692032
10200 3748899952941986304000
10201 -4474772103901920904697
10202 1275338250924313197552
10203 4517337737242004875200
10204 645500203918463699456
10205 -3669799820297375823240
10206 1238527278188213936832
10207 4931754107799219021720
10208 -13503440317356201738240
10209 -2277763456706189740512
10210 -3965284530888892374240
10211 11504277578214742342812
10212 1260116196163588657152
10213 5415718890186867676960
10214 -2197257348938279840544
10215 746410076827154467560
10216 11405463727193152404480
10217 -16154471468835973856268
10218 2206662168043431399168
10219 1911421793835525240360
10220 174258240344233543680
10221 7649665509964184949312
10222 -6611199391171541073600
10223 1455451587579862715472
10224 -1098419553667403513856
10225 5257113526403950247750
10226 -3367582548749462024688
10227 927907486929524005632
10228 -2817303450688186786432
10229 -8686353876074735748516
10230 825251765545920061440
10231 -7641800758594828355768
10232 -6994439122284566937600
10233 -10732682418080957258400
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10234 47527110941493560832
10235 -2250537300977538333600
10236 5557721896451945267712
10237 3198585429610375141260
10238 -7322680862497821204480
10239 -5434523956918033573176
10240 -643822097244409036800
10241 -9672231737696138891280
10242 3688649611385778761040
10243 -6506194070890181109508
10244 -2445915464414517682944
10245 -3689403817373124086880
10246 -4739365431929599914240
10247 -6836398504145593043304
10248 -2479722705425015930880
10249 2991748013130969006436
10250 2654773866349114104000
10251 -12150308929823843096808
10252 13821461044341722583552
10253 14399988666302155208502
10254 849943443883770976320
10255 1935049308859364312160
10256 995325209757749747712
10257 3534011544575324772288
10258 -3281900313409064073216
10259 -13198163159720480643540
10260 5554564336883713536000
10261 3359981152744326269824
10262 3179827213554082046592
10263 6719292555143985468288
10264 18898866350993209743360
10265 -13151704652724319721340
10266 4029952739723343417600
10267 19261121919224205469316
10268 -8380947736613279407104
10269 -680897912859352502496
10270 2552738097963575692800
10271 -18717050029133925882528
10272 -4473258148678504808448
10273 4632011278463028743522
10274 7921418929300029508992
10275 1909741100256028405800
10276 -4384761259938838618112
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10277 122270318874033775680
10278 3906305782199691849504
10279 -18073947795835312202360
10280 9777086676520963430400
10281 -5240423762645758142400
10282 2873420004123765002592
10283 -823680528154349619936
10284 8255777951951204967936
10285 -16621790864321098260
10286 2609849654648752635840
10287 -437473625379662081664
10288 300071986359398285312
10289 8710998965744081187090
10290 -1797180881353183872000
10291 4000344196872713241384
10292 -2281834931277822025728
10293 991296786723907031424
10294 -4340742539266805726304
10295 6072718555860500728800
10296 2965283571945514659840
10297 -2657246638604914323968
10298 964116226252330314240
10299 -2022203708226762812136
10300 -8473686967480566361600
10301 -6457498572579212752698
10302 3414165434203776948864
10303 -11496813332823019824448
10304 -842620432220499738624
10305 6490368357185641137300
10306 -3613185136486570041648
10307 20655981187741531354632
10308 -2018813022604391408640
10309 -10145183767769090528166
10310 3924649551109492114560
10311 2041654662525844888704
10312 444858073269358003200
10313 11649491311165489913562
10314 4858233026887181168640
10315 2443558334879401356960
10316 4806021847151096759040
10317 -2678011949928728841120
10318 -3326069859569309518848
10319 17237711853734447186496
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10320 -20576580184377262080
10321 340097523995933393522
10322 2885602756801229768352
10323 -1094237622874834393536
10324 4724025214667654649600
10325 -2215577361054027516000
10326 -2613777075494002184256
10327 -11416545865858054431600
10328 -1598631883162432419840
10329 -13402279034319377678112
10330 58869852782275150560
10331 11750629944264760632132
10332 -863038614217280836608
10333 3414695708608964492582
10334 -7815522109701636557184
10335 1122345703002114087840
10336 14482907410801585029120
10337 -10766997624454062082014
10338 -7302606395022070102656
10339 11527770486592531331916
10340 -10214512236659660267520
10341 -16960411683034558018560
10342 -10540514170627701488928
10343 -3401246199915701742408
10344 -1528032762059066081280
10345 -9763019864121612519900
10346 -3378377745209089109760
10347 -471962255648298546600
10348 619446144912457139200
10349 24071884284809811293760
10350 -1296591136857457934400
10351 -18657813320531274858696
10352 3391629927283073581056
10353 3741705719328497880960
10354 3493779604283135526912
10355 3783965329597757766000
10356 -4010270919891886153728
10357 -12366997065677755581394
10358 2000904720938476997280
10359 -6196161206381619908736
10360 1244916887304945254400
10361 -1330228895093669671548
10362 -4252210895357714854656
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10363 3961294588047575464
10364 -13239953273024526772224
10365 -3343920029300737061280
10366 -343984588095465830016
10367 -3028272656309903537808
10368 562952540751145205760
10369 1028232634905464208770
10370 5568910692811941303360
10371 6617556092421524049912
10372 -2098182262660996887424
10373 3071010849991850945088
10374 -623759228327222507520
10375 10531333064089184634000
10376 9923841631851903022080
10377 -2372512704158798694486
10378 -7972558814182271063760
10379 6769318819365101270376
10380 1702770721724943682560
10381 3943770144024962279392
10382 -5181621168939894993600
10383 3077648131781564223624
10384 -2738523144821064007680
10385 3951465402464360712960
10386 -2393756125901200489968
10387 10722038112707628272832
10388 -3986839854247826443392
10389 13530122772515327339424
10390 -3222045156421457452800
10391 16000180813705070382792
10392 2126367898226615070720
10393 8018931094660677434320
10394 8197402754419861856496
10395 3168290952138374899200
10396 2336676528797314900992
10397 -3832988783285125289748
10398 -190319854031084627136
10399 9802295291361420274400
10400 -2897851945191314227200
10401 5755508896523799802032
10402 547677404127336817152
10403 -18453892248140212554096
10404 2244935797748212828608
10405 -15857134375468132679940
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10406 204817959915301536
10407 -1362223753317515372760
10408 -6660917360947635287040
10409 -2850643570645545677184
10410 4547160616366722735360
10411 20234849752517263102800
10412 4664121286899191631360
10413 -1640931954977407426740
10414 1942764962412425582592
10415 10944815297961689263560
10416 220102812857033293824
10417 -15243012979398402885648
10418 -1616455613630637081840
10419 -3873339596308210221312
10420 -6594833161427521086720
10421 -17078437021846622859108
10422 9571515902220459680640
10423 2769099999662898232240
10424 995538340641930792960
10425 -3834878978056668318000
10426 -1849796042545642687776
10427 12502939530530402802276
10428 -7558994118599105495040
10429 -1732757333541601686970
10430 -2165017037867637408000
10431 -8428440003131711205720
10432 -965896811440409411584
10433 19702540760257431023682
10434 2961528244390250099712
10435 -6155078743504717755120
10436 166596205258929559680
10437 -4187184077522106688608
10438 2537697517005145231296
10439 -452114883978588881232
10440 -5954306331023398656000
10441 4590402233493593509092
10442 608444613693193519872
10443 -813469353355979474868
10444 -1359580525645513493504
10445 -15888972222565097781300
10446 -367580043582158586816
10447 -6394098805798468643648
10448 -1170138336384420323328
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10449 -229498130424939926256
10450 3488124503403395856000
10451 -5594767474265756016048
10452 -3317886240191196162048
10453 8270375871635500922702
10454 5898250980181576486176
10455 -2589945391733782128480
10456 -7488931193058116229120
10457 -23361223285943776002294
10458 1339678893154004492544
10459 -19248828223998318273340
10460 155125374559809185280
10461 11231690552182138749984
10462 -5106763605893231184768
10463 7047551663895614135712
10464 -3642535427572051476480
10465 871082754171289470720
10466 -7216601274732085787568
10467 -5976578524860313877916
10468 14863593059265636011648
10469 -362669436321414059970
10470 749079861466564656000
10471 -3045363245923741847048
10472 5222449471752129576960
10473 -130473118088684559216
10474 12137865755581780130736
10475 -1871732749718134789500
10476 8091474027715827624960
10477 -4640725635142220549674
10478 -1849569046453043064576
10479 459408229937682480000
10480 3011045058247253852160
10481 19711333109118794906112
10482 -1050709425777308481408
10483 21402354343680309831624
10484 12614875246460818886016
10485 9640449009838167087420
10486 3675270615984720472608
10487 -20785717551485289219864
10488 4231473586348164710400
10489 -168068176816643056044
10490 -5615321763812837076000
10491 -3761711075587958251920
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10492 175366163986802048512
10493 3568417668273021564000
10494 -2327237344958342836032
10495 -766565940643456527000
10496 -4203339968264345223168
10497 -11517437364217035426000
10498 3071818893686875184160
10499 1487531780976055573500
10500 -2229786829924512768000
10501 6231152958275136769502
10502 -3112640134577327793600
10503 10982450885867553934800
10504 -3989653637855109396480
10505 7133011523722114168320
10506 -9429134512520604059136
10507 -6804421711361680806400
10508 2626252579138954392576
10509 1133856351697294810368
10510 6507629994038749652160
10511 5657916729957886942032
10512 -164209715473027424256
10513 14370447919151796611762
10514 2739540808901477747712
10515 6971241838151168086320
10516 5618482373916374077440
10517 -3238058377631415949380
10518 484445847304647635904
10519 -20360409923961636250904
10520 -9904613324684140339200
10521 5242003693691394756672
10522 8883731225906277699312
10523 -29180684380599086350680
10524 10424430672249312262656
10525 -4363221662887298567950
10526 4201179121585564345920
10527 16124870981105659080
10528 8851186325644740919296
10529 -2691430734730378323870
10530 111519977416195894560
10531 -11805836939818448117668
10532 -3856281847699197650304
10533 -4245191667945824623776
10534 5290697152161864293760
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10535 140368158900596715480
10536 -618044500677755289600
10537 7382933244130822673652
10538 -13482974322160103255040
10539 13261805345496979563804
10540 -2594574887730530181120
10541 7706835276537031660032
10542 1314764127301158503424
10543 2937892585927735421944
10544 -2235964097563454423040
10545 -2364519123994759300800
10546 295816668225970739472
10547 -1162553247855519735600
10548 -4002544692862006935168
10549 2660387453761896960192
10550 -4157292731850087103200
10551 -13320369914686504345368
10552 -10628302386638600294400
10553 -6611350013621957904636
10554 -5485255592698971694080
10555 1629538555057132728960
10556 -1828459760689115473920
10557 9434623364655299475840
10558 9705162011730441050880
10559 -4152421131644166642240
10560 1756454924255294914560
10561 -8725045307605376677200
10562 -2511950589755330929968
10563 -2137543488186150110976
10564 -9365845805925422105600
10565 6839943792784752998460
10566 -6639252714578367582048
10567 23389056765879227926616
10568 -12225486174442969021440
10569 548573181938894867328
10570 -1600222920754948439040
10571 -12090825885609858845484
10572 -1566158765497396535808
10573 5512197776323715345260
10574 8266429612239606283392
10575 7787421117121187530800
10576 -5261554837519646138368
10577 -7985627510354630555328
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10578 31913969785626716928
10579 -10921751870446407121200
10580 4303098110550783223680
10581 11880183807440233582752
10582 -1350706485226136927616
10583 1998899325511799384520
10584 10505261113118708428800
10585 907849266590509273800
10586 14162841748365678266880
10587 10836283540352689220760
10588 -15837668151939952717312
10589 5653601313445768548390
10590 -727661537384086327680
10591 -2890004956871765110560
10592 12507377946492456271872
10593 -5482599666511275627696
10594 -13706004325768377449904
10595 998523205208254889520
10596 -191441229155431492608
10597 -13842027584054164189954
10598 -268057632903625428864
10599 2387858901988650497064
10600 3438182529900860544000
10601 12899373306501662092602
10602 -1536589390248866257920
10603 -13596686421510505085136
10604 182026709554629069312
10605 -1665931891124284318080
10606 10195630808753212402752
10607 2470493456365171739856
10608 992500852496538599424
10609 37123039403630574526857
10610 -8463568855467712019040
10611 1051614340675529551452
10612 3609901033816030320640
10613 -12721648674244359549138
10614 -5402424273045382154880
10615 14053202646348374374320
10616 8685384656703083028480
10617 8517382896214579801680
10618 -5949858566556702660240
10619 940069222822322410272
10620 -4192744067239120243200
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10621 105485926320102315680
10622 5491663037984349418752
10623 9093016996980933981384
10624 -9917357866572715130880
10625 3376283299696207766250
10626 1009326873242152378368
10627 563466395677407108476
10628 18417357613104440458368
10629 -13920642398082882363426
10630 6510359600140278072960
10631 1799958810082146033432
10632 6990652574578285240320
10633 -3251035581453765414400
10634 -2858660296868691883680
10635 849975031398864495600
10636 -1903765200212711153920
10637 9887811626920745517792
10638 -5058176146437050743680
10639 -328328877398853380560
10640 -851134881084270182400
10641 -14887784407895970229008
10642 -16488193566743973674208
10643 -22843696149728044741920
10644 -2121451165714508457984
10645 -7078453133927546744100
10646 -7695970532910914485728
10647 -2775059926893546712056
10648 -12863316367559702753280
10649 2277987178006840865664
10650 1510036129939161081600
10651 -26761044342211341700348
10652 -4438747620060207358464
10653 6226884219441761828064
10654 -3112004903856570304128
10655 -5339515980172822468440
10656 -4073250083974044254208
10657 25035560654348076647906
10658 7478016012815932816632
10659 -9919201655933056206720
10660 1265628910019492712960
10661 607115357147775289632
10662 6326210859729276341952
10663 15180414135092209505912
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10664 76452428656069509120
10665 -13490998464393368352000
10666 -927118931515861765968
10667 -3601123991309456686284
10668 -1631759217512331608064
10669 -3654362812287154250304
10670 -4648757600959040499840
10671 -8184181339259120208888
10672 2363124346290584616960
10673 -161252900233099372236
10674 -827279798350241030256
10675 2970131335830458690800
10676 13368865196102850540288
10677 1935220325072051999520
10678 -5382496245984532234560
10679 5172465942673220707320
10680 -2569913617042050048000
10681 -11487563933086433018736
10682 2992741080367515508080
10683 9779740368032340925452
10684 14495472948407036220416
10685 5354142606289901566380
10686 -1038459799884632420736
10687 13684143934415476886336
10688 7436114221635509157888
10689 -361835413940992380480
10690 9410327767587061677600
10691 21650261451238521196092
10692 -10545741701775501032448
10693 -2445307794934716882022
10694 -4393091937495007123104
10695 -1199108974791750543360
10696 -3907511030211355607040
10697 2611741767099217793040
10698 1008580615814646814464
10699 7814783376327330154864
10700 3387192926423283475200
10701 -4496252064801567465780
10702 7586151969435814095552
10703 -5342223570802054984320
10704 1824607850578073616384
10705 -13545209976728945872140
10706 3131191575507073516704
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10707 126600856468396365888
10708 5535809293088381433728
10709 -16555676502514880583090
10710 1523290386239077397760
10711 7710795711174957746312
10712 11018499699173533163520
10713 -8055002023948402545456
10714 2821596235765287282432
10715 -16726773843529672856640
10716 -10627898368569098158080
10717 8743332493821085424992
10718 7858521013748617701504
10719 -15250159188641582941680
10720 14709151326859072634880
10721 -8072563574418889294656
10722 6253306986453256179072
10723 5471038143754103906972
10724 5704576478046879154176
10725 1984710458892562783200
10726 -1205315607915402794496
10727 29441799860237088850512
10728 10708788116865193344000
10729 -27727788336330766521670
10730 2712226328849781374400
10731 -625968741823118480808
10732 -3362781072071886171904
10733 2559489866805193376982
10734 1606439858687397679680
10735 -4384608622404905386800
10736 3671175536141286211584
10737 -327142985621098510206
10738 1204764364489319262720
10739 -1839419126695329809460
10740 -3012468053104906905600
10741 -11509996013065645407648
10742 -4670086095503033518656
10743 4439841118283686092264
10744 -22237874888424317337600
10745 -1238261972092080237120
10746 1281020443995023424000
10747 -4671867194606418190488
10748 -6892914100109993582592
10749 13947206486393438705664
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10750 -147555552452199696000
10751 -157458984656356326888
10752 1539966487014609518592
10753 -14934892432461836351998
10754 -4276468616429155090560
10755 3918883297839878642400
10756 -13376627657701294353280
10757 8225650023197795110272
10758 1156992604602064409088
10759 3431584570863167278560
10760 10542776437748636928000
10761 11822119568762666081184
10762 -14455429586209153756368
10763 -31776313716671419852320
10764 -1801787499051948205056
10765 11469989450684615811660
10766 1014329241204829979520
10767 -3444454671772671003888
10768 4680207856175854395392
10769 -12454468779729753630
10770 -4603323001270058150400
10771 22727327620324697852972
10772 -9996727651510474218624
10773 -297260794668546989280
10774 -13897525513571533008864
10775 1830228024624762754800
10776 -13036680915046322688000
10777 -10425812348378458273340
10778 13817820643185357068256
10779 15002879176455844172184
10780 6450101986358524515840
10781 6100919474604044628582
10782 -4642046337846168100800
10783 -7479231943466023863696
10784 -23801743746692676255744
10785 11818364458840236259200
10786 10135207545137009696592
10787 4832852695268752557312
10788 2517008284906026024960
10789 -1662840936533867273410
10790 -1964612370045994865280
10791 -4464433497172919385960
10792 8818963246039055155200
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10793 -222343983964350538416
10794 2426495147900202742272
10795 8763105954023181089280
10796 -7248587867483117126400
10797 -9096843442700310161760
10798 14793616025854722734400
10799 13471775297548990102800
10800 1844522596105555968000
10801 3397322292046939826752
10802 6208296830945936498304
10803 2390431916680827519024
10804 392615178181081950976
10805 -3615614988698831469540
10806 -5358081691816268498496
10807 7376587491107523756312
10808 -7698437632937850839040
10809 8389373641328362053114
10810 -5807704322969816279040
10811 14418780281165788697400
10812 -4088639473976726903808
10813 6357833732917790925984
10814 -5336007272079078975744
10815 4600918201777783441920
10816 -3936598254041358925824
10817 -7083132370898310196140
10818 6380052636933720746064
10819 1355058529859618651200
10820 12052937702568519886080
10821 -3031217077979101824288
10822 -4478792862603529911168
10823 -11328278745728522255520
10824 3506821503491582115840
10825 -2546894421787516096450
10826 -10723086374348624487888
10827 9776010938737625169840
10828 -3467560139277460479232
10829 -6770586566079961719444
10830 82505409157699536960
10831 18062340673259118507632
10832 -1394893885081990078464
10833 6178555999765360620864
10834 757662568128543900816
10835 -7426574341303134129840
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10836 47968733278040020992
10837 700264548254740673486
10838 -1896983343136687507680
10839 -636924771444732154776
10840 -1537461091698068275200
10841 4359792269715406615812
10842 2085291904541729506560
10843 -6274811721448794633200
10844 -6552302957086664523264
10845 126963365613826867020
10846 11377839840407064984960
10847 -3030338021717977780704
10848 4220729010972600827904
10849 15269589339884344936240
10850 541484817663411148800
10851 -9235145701402932108168
10852 -5189654228607699528064
10853 4755174982966974255102
10854 618723790422088730976
10855 -7687293838157852180640
10856 -8172910883870285414400
10857 -6062090957843667941376
10858 4172704669844392963680
10859 -21388767387232108940940
10860 1785880515083851791360
10861 -14106533043831118170538
10862 1793734182470380218432
10863 7684465911421067226864
10864 -1239869657939754942464
10865 -2375284779810748232280
10866 8110034151976771588224
10867 -14004021001558428988084
10868 4847217404710638397440
10869 -10133247405976387340256
10870 623706949836447482880
10871 5568941520211031547312
10872 7915156277473865502720
10873 -18525959115813664902576
10874 -4197651947159316626064
10875 -11616726613337071380000
10876 6534402656067046799360
10877 -1632762054467268263700
10878 -1870099988058283955904
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10879 -170690509011382768512
10880 -11276594691640079155200
10881 -2237174126749449054720
10882 -1567046262943047068208
10883 -27832841108968870100868
10884 31299432819692276736
10885 -4033579796339230650240
10886 7689525495100627447392
10887 7421687867177277281280
10888 24131247054832470389760
10889 7493490996656287521690
10890 6564615923154930480
10891 20553562280047119118292
10892 -3693909803940311854080
10893 -4049123481002276099136
10894 1017792001465132299840
10895 -1590538974127562772600
10896 -338271340616484323328
10897 -6963225135263201571228
10898 -13525904363316166642800
10899 -1808433726331982598576
10900 2758161908935025552000
10901 12531763863929006795904
10902 -4297846221411714478080
10903 23227017954613620606152
10904 29151797791305317990400
10905 2999918290998215684160
10906 1320097539776795619840
10907 4599854460165581569680
10908 8817351891703058027520
10909 14463242181431263323110
10910 -8928672515341897832640
10911 6712266691576233216072
10912 5557069485181778264064
10913 -1325566831629761797440
10914 3769114654066514280192
10915 4566967910650250758800
10916 947178842304923034240
10917 -13453395784985120640066
10918 -8647626226352722471296
10919 11696513482305481644360
10920 994699101651384729600
10921 5539904837365407163792
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10922 -107981233711543799808
10923 -8566180844717700090432
10924 9920190949002377712896
10925 -5068321658730571164000
10926 -6807867975085578686208
10927 -12447007345548877924704
10928 -2992164815362348597248
10929 -8152145739397146339216
10930 -295234396540246124640
10931 -2099282503167653533128
10932 4083744116658547740672
10933 -2477197763131209257398
10934 2103573711786764765184
10935 -7714681182188983144800
10936 -13815675876919790776320
10937 25633344907934411996586
10938 8220571687933844972544
10939 27962292233210048880740
10940 -5347568667173293800960
10941 -3913890115368941862336
10942 -5318965604965809040128
10943 -1316313551872307747136
10944 -3270456500357384110080
10945 1880834768231531112000
10946 2372588773570819128864
10947 -1940608824034245780240
10948 -3173303309558259032064
10949 28963739926604522161950
10950 225744891761443521600
10951 -47198851474591260728928
10952 -12225601764760903580160
10953 -2951733875823150694038
10954 -2667531398558714959824
10955 8045365117544443721760
10956 5817476286482963042304
10957 -32128216134486226118794
10958 -7965312385670852761920
10959 -3062590393184718610032
10960 -1417004058851255992320
10961 -6387170016972459384348
10962 -3781271953506189542400
10963 -9357094672133192295080
10964 5194151774902093358976
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10965 143952307178562227520
10966 6996696586777084806432
10967 -11440919191855650363048
10968 6460838148335992565760
10969 -5422874402763938242304
10970 -1266297384282505132320
10971 3381527072485607487408
10972 -5777116518243246407168
10973 18422286396011097261222
10974 -1658446060435204239360
10975 740273633977175711000
10976 -12101832982463525683200
10977 -11466069899473565747280
10978 1396976046137034480000
10979 -13668019862277092088420
10980 5620657060378984700160
10981 22747888713154032299200
10982 -3433837344870141279840
10983 92063537510495451264
10984 16630713672144137026560
10985 9070547971147417192200
10986 -4379485853309063406336
10987 -16097203004969247876364
10988 7021833528109308335616
10989 7138366106796744805440
10990 2552594907354929498880
10991 18806835186331853357400
10992 -2941420103293175562240
10993 17013363980590121148242
10994 3194522030568796922880
10995 9631207425668613891120
10996 -20570949009495841936000
10997 10538711935143541417632
10998 -4234565498862049940736
10999 -23727604332373356323664
11000 -16213933514845946880000
11001 14621942391165912005280
11002 3405643167123654275952
11003 11351598319673011113252
11004 3922479651604669489152
11005 -2499105278785478791680
11006 7325266859829322109952
11007 -2861056226941018343496
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11008 233626735227208466432
11009 6006691404313834273620
11010 5196821978230187074560
11011 4820570164144820176
11012 -5426123593025000962944
11013 -8544484708622753972256
11014 2393008003144821365856
11015 -7267693848143533896840
11016 -971493044006215019520
11017 19591058379491920661760
11018 5315391207858723753216
11019 3914804281068291472344
11020 -9733240204672634496000
11021 -20372426889516184982688
11022 -8907296369037979401216
11023 -1206818800036251675056
11024 910240106377711140864
11025 -4917480076618885696725
11026 -4877924558450351925600
11027 10789964600918916312876
11028 1804091263488164689920
11029 7961125560501892702140
11030 10687433921119639676160
11031 -3499192689502737143448
11032 4068326689059357204480
11033 19158515235597435253920
11034 6744963917026889958384
11035 -3547034521112633987520
11036 -1944077638786400194560
11037 -2433270940263562043232
11038 7393403901433543297920
11039 5236749933655528928640
11040 -4463628950567733166080
11041 -6934040512375020967916
11042 6570535168919251278672
11043 15107770635007031881200
11044 -10216999238687233993728
11045 22940967556289442113790
11046 -2458144943307973011456
11047 2720699820872250613496
11048 -14773550961779581424640
11049 -8501126867484146058240
11050 2441695933681454368800
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11051 -410352387208626628248
11052 2561277824848547755776
11053 -8928683630319168453920
11054 -4623045825410751417024
11055 -10074153901580120177280
11056 -2711972002073525567488
11057 9050483158925418060306
11058 -4836895015484621295360
11059 -10169820324418782746740
11060 4537651204677315379200
11061 3927060156329093147310
11062 -272390383060440655968
11063 1962606244983499891104
11064 -15526207704317154324480
11065 -1996985349052343028540
11066 -6499877137545640133376
11067 -1539823792066162477056
11068 23807330836075145550848
11069 -12698742076227059113530
11070 2617332469597073491200
11071 -18060047163557430641728
11072 -2565377770993658363904
11073 1188831770577859739184
11074 -3467790321165461665584
11075 -8373176655693889013700
11076 2098397979671114870784
11077 -9097075481363339389920
11078 -8513061718805453399040
11079 -11006778157092974538576
11080 -6699554745385617561600
11081 -2744678264385355579008
11082 -8265439429015750910208
11083 2854623894809626701332
11084 -3637561387347820122624
11085 -10232586439815991053600
11086 103495623039372945024
11087 -4410382016832662085264
11088 1004193945436818898944
11089 8656042780075574628724
11090 8842694351639338864800
11091 15732419007290438916792
11092 20527332730938318458880
11093 -4165506218778328676658
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11094 5618594719160971287264
11095 -6742364574576153388320
11096 1318402827557142835200
11097 -494891893099345615254
11098 2132392057502383272960
11099 -7559667304594504371480
11100 -1723516473509557977600
11101 8186205469095044027532
11102 -1615068132651106887936
11103 -16571181092484596583096
11104 30619610354563763798016
11105 1146483161076910378260
11106 66376904793959861712
11107 29719659521258942780160
11108 10225387903674033702528
11109 2553795183000790913184
11110 -5065792893418742110080
11111 -1160976984351990713376
11112 2601258937438691819520
11113 -31669461512572647101638
11114 10270785253379854516656
11115 3380927101686057092400
11116 5129338899303768368128
11117 -31048366922143353009834
11118 3069157469052871969920
11119 12345402246241548493520
11120 2845432334456824627200
11121 16301581532600653152864
11122 -10899862432436684988288
11123 2307600430475010806268
11124 -24351484611197627412480
11125 8972484747195279555000
11126 9870004066943394340512
11127 12659019601933404985320
11128 -4404432732064250941440
11129 -8327245757692014478080
11130 -780667629315740974080
11131 15910675573687162848932
11132 -13675342287400822272
11133 11061320279531244115302
11134 6122263030705547288640
11135 -21065059366978502237040
11136 10939473128567970201600
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11137 -52250187963322568128
11138 -8456089817425621151280
11139 25813178473423848514560
11140 -1333002026798566306560
11141 12858212135536321535772
11142 11524629740386474484640
11143 4318623194164837720344
11144 -1030333762735140864000
11145 1658830599039529782720
11146 -4425558886137462571728
11147 12876946331726790108432
11148 -1326252395929244152320
11149 -4513975769623777803850
11150 4488799740688664620800
11151 -6367074712539968044800
11152 -2100486652711655620608
11153 -25952566984716795764880
11154 4715426133794879088768
11155 6754747088912679732960
11156 -9476867685400502244480
11157 -15418052217288176369760
11158 925264502017803432576
11159 -15970779083875466051640
11160 2450375107373607321600
11161 -6118177501542696429238
11162 5190264241305750254832
11163 1229426796383218838916
11164 -2500560689547111514624
11165 -5551783183189254211200
11166 3354402278086515157824
11167 -3144261662281681018280
11168 5044144119299570073600
11169 1148799615468898076964
11170 -9916617275225840682720
11171 -17452559181783038318628
11172 6711140658473727759360
11173 3135240492660299583422
11174 -3605406584621499558528
11175 7167558603395947995000
11176 -11865365383774230282240
11177 -18915576734879017747974
11178 -5996032727878294730496
11179 12335150615465308133776
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11180 -70345190369914199040
11181 -2537417196977002054848
11182 9480889390553466000192
11183 10842275194839773893224
11184 -4369029454378578640896
11185 -19564081412883201100620
11186 -7457905396252690089984
11187 5173090105436696339208
11188 -23151300053754283626112
11189 -42649861413464027134944
11190 1611375748413474395520
11191 149249317983018362592
11192 18028592691904768512000
11193 751123244424611979648
11194 -16772127884186574731040
11195 11879895230195941603200
11196 8343241349539356836352
11197 23072147528854485496646
11198 -1100275034228731932480
11199 -2019676631843266708536
11200 1152489111932056371200
11201 -4099841419068749779008
11202 9174388816601772124032
11203 15642647501603403236760
11204 -8221369190732962076544
11205 10382805227282238475200
11206 -995222979670004418816
11207 2583757970926317752112
11208 -13143392679263275376640
11209 22736133323378714201040
11210 6413190599931435936000
11211 -3753453179483754775056
11212 -2839539152864851596544
11213 18159356128543514745462
11214 1141379572919560490880
11215 22756307728187808036360
11216 5653787327175713513472
11217 -6217348996442303611920
11218 -8957292794179603799040
11219 -6245918253743148622656
11220 6614798325672059228160
11221 20065614438979802246190
11222 -1264145331628668120576
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11223 249907144934540637720
11224 10956339935512187166720
11225 15614913077293210548750
11226 -3391631499640872531456
11227 -16589091043763391928880
11228 -3288127852818348094464
11229 -7727131310560155315360
11230 -4259199024360038082240
11231 18287514610313772687864
11232 -8327779550940467036160
11233 -19186532757161051708160
11234 2197752217087284158112
11235 -1839128309544741546240
11236 9894257227509776706496
11237 36809467434367098287292
11238 3796132086163949886144
11239 -20679494671155420277960
11240 8583382717849087948800
11241 -3154465207580400141750
11242 314476594608801590784
11243 12069342927709515861492
11244 -14332286379104087837184
11245 2652031981182942744120
11246 -13003675882015222676928
11247 -1681135713812442367872
11248 -1917662386197123399680
11249 -11664960989657844732864
11250 -1333430512463198655000
11251 1991110538615861666252
11252 -14178656604743345890560
11253 -6635866592191471488
11254 -10538569412990335217088
11255 -5276647558256874492840
11256 5518688335152148316160
11257 33679903716520428486506
11258 1384924622097817615584
11259 993773719905234356340
11260 -1741687049759913285120
11261 -22319857591925177478138
11262 -9191031511680190726848
11263 -3515817629928173482640
11264 19619042590853060100096
11265 8297647642345822024320
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11266 259569051268740764544
11267 -3233802854746599264360
11268 -16641402007655508709248
11269 -14334673798280537614080
11270 3667359177007636279680
11271 -1953821569685947056648
11272 -4706982202818457267200
11273 366149680720860138522
11274 -2933307135379152887040
11275 -4200356924545404659400
11276 15673580872850326460160
11277 3199402454614541753760
11278 -15678355202820022570560
11279 26111272731372852584880
11280 3228855812052245544960
11281 -19244503443476190300300
11282 -18029614430150237713008
11283 489735650028411703224
11284 752465868120164237312
11285 -6122329438635067342440
11286 10024091106096664396800
11287 -8451577675597905339064
11288 17114487429864414965760
11289 -3938194476785187323712
11290 6218070314195714738400
11291 5432876788284868230672
11292 12945844658128050289152
11293 -9020791907344571969376
11294 12377054179081496397696
11295 -7126342134028042763880
11296 -4899917690285221675008
11297 -11772984989893919326080
11298 2616525425004888983040
11299 -27899198773091660289700
11300 -3195975500439070569600
11301 -5665122867312934750368
11302 16827723097251257744352
11303 6566069228564039120640
11304 -12625858149354790179840
11305 5954479741257352905600
11306 3895994288797621106352
11307 -6689482925610199637160
11308 -18856233269510192285184
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11309 415704785754109857504
11310 2167091731418746809600
11311 -25471967002998924111088
11312 -1351097097568817184768
11313 -5378942062169151285600
11314 520822459479673130256
11315 -373607120700224503680
11316 -2130840775626766995456
11317 29956430160455585600366
11318 9741038896869271827360
11319 8288427064716945619200
11320 6819617727195994828800
11321 -20429512300854023723478
11322 3432072567893202731232
11323 22578374265265290113412
11324 17505180494211837504000
11325 5297737321413978285600
11326 2252289424274412082560
11327 -621602274977629625568
11328 -3529814622736629104640
11329 3380403951705019700930
11330 13990547184997749649920
11331 -4444516614883069686780
11332 8290347208138200711296
11333 7950547297333931865120
11334 5041953904973714930880
11335 7886470363060288076280
11336 -3586491485996963174400
11337 6763178147387129087760
11338 -1927713018865444105680
11339 -16532251654560184398240
11340 198233716287572259840
11341 -18100109953569252918816
11342 3456721790250813899712
11343 1956953039137267248000
11344 689343186265527541760
11345 -22149904026616198053900
11346 2223259137536862394368
11347 -4146664582526301403568
11348 10471756340747702644608
11349 4925081819871627537564
11350 -832196521329561813600
11351 24781057736874798521352
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11352 -194913393889386332160
11353 19623346490585805534602
11354 -2043503738737240835328
11355 -811905330429250097040
11356 28004359931773223943168
11357 -5059008586817843476308
11358 -11627754779644022621376
11359 -2789884965252822594584
11360 -9302806423278429143040
11361 7153156506089578106304
11362 2756000954669029562880
11363 -271502154379207063416
11364 10576463316629557810176
11365 -3033627400699726948740
11366 493570318776541393632
11367 -12538924978796468627760
11368 -18408325770542181196800
11369 17127435837936002227770
11370 -4278457119928280083200
11371 8718354841392327656952
11372 8407852609839639480576
11373 -12764828141182206141696
11374 -32139823739384898432
11375 -3472849226694401736000
11376 -4275989541521612144640
11377 9400864062712589082112
11378 2943322761419084340240
11379 -14724385938911259817416
11380 -9615423394990655827200
11381 -18145569043422491748000
11382 -381569889121429671936
11383 -13305288677595838601368
11384 -22969169765772369469440
11385 -5470797745719719300160
11386 16879429508794786561392
11387 -28241658531825569953080
11388 313702841542190736384
11389 1341655904814055413856
11390 -12393757742625413723520
11391 -13806351726142822750008
11392 -8449390181545515417600
11393 22023268179652548960642
11394 -11947131204209582088960
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11395 132021209926354608720
11396 -2400965032308338356224
11397 20435304912358681588320
11398 -4413223224423221987520
11399 16471447056424881893400
11400 -5787572967870059520000
11401 16235846186281414898212
11402 -4013589500455563568848
11403 -1896700779189501523056
11404 -25470470806489208230144
11405 -12446384300414593013940
11406 -4555683579628227727296
11407 -25683285742801738820496
11408 -972496333218335686656
11409 13523468258696141605104
11410 -694540676140687434240
11411 -2341587776902188923988
11412 13946215955198649457536
11413 -6960156510281645831076
11414 -402538548129244437120
11415 -9425784083796342748080
11416 8795055441305825556480
11417 29804399720378511713226
11418 3072919460852064515328
11419 24939364495414701094840
11420 -10182800743722329694720
11421 36012610727233825995072
11422 -8002049872645026511488
11423 21078023616373981992672
11424 -5731924455184052256768
11425 -7738582139897996427850
11426 8863421223497459208480
11427 3483510825739394521008
11428 9638191864913120739968
11429 14859765399972293062080
11430 -3460904143942492477440
11431 -3056538891826397892096
11432 -13691729279153584665600
11433 10366168716149001706944
11434 -617038713436730178384
11435 24871102579065043670880
11436 -14850162229172089010688
11437 -19511905517238148487914
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11438 -73372622897041628160
11439 1850342176495529212608
11440 -1472630387186129633280
11441 -32742404857113855485148
11442 1318518292090224016512
11443 6513833058911060679692
11444 26744889362615833239936
11445 -1497586278436998422400
11446 9342256570791589488960
11447 3285641780927443129896
11448 9880569023694153523200
11449 -12905034813324009127907
11450 -7236319734531289038000
11451 -20971071699767480805696
11452 -5081446996147945579520
11453 -2439261540450674171316
11454 3307664761174168593408
11455 23640221030994486072000
11456 4538555003714839511040
11457 18757715702264533265040
11458 20055069071857179382176
11459 -7243837231612073876784
11460 -4949286261168054435840
11461 1925056492516308064732
11462 -11901420963060659948736
11463 7361631539747563685544
11464 15127873441495599375360
11465 8517582237078385477860
11466 2673977836900352964912
11467 -16493090694611233797484
11468 -27518278195518798342144
11469 14364608689411091262144
11470 -1116162238269412131840
11471 -10785691823347481165328
11472 -1776028952496073605120
11473 9984852386546699188800
11474 11058393244929525422736
11475 -12904150299668562942000
11476 12938554555847702763520
11477 -2029836935136859620000
11478 4822069967277326092224
11479 -298165957259857767416
11480 -2105138933863328563200
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11481 107861392924504097760
11482 18477095779983873476592
11483 -34813507628701190846268
11484 11483562829152529589760
11485 18368603792479362483180
11486 -17290939790414692391808
11487 -3173665752474585234048
11488 -30997795883382232842240
11489 -40492328610657047215710
11490 -6761067857551380602880
11491 -15094417184550508459108
11492 -14825204552696812251264
11493 -15342697849779964710018
11494 112162339115779784832
11495 25660814823409873800
11496 22371247825953959116800
11497 -25984744313717051434054
11498 -14290652068535393490000
11499 7591036850027785496664
11500 9852030002763470592000
11501 -1412199665892098044416
11502 -391312015484095660608
11503 20561155990394738172752
11504 9584880392423112376320
11505 3649045911674380459200
11506 279948307940078004864
11507 -9087918294819074092368
11508 -1845927071686107131904
11509 9758579473729869106716
11510 -6320310155871962019840
11511 9408961235485144892160
11512 -1967839597580293324800
11513 26722791120972041998980
11514 -5270807923088872792320
11515 -22026427211523610985760
11516 -14367872069400219586560
11517 -3454684980144608901600
11518 4553081751816952288704
11519 15069755922535482289920
11520 7487965346307778805760
11521 6481536239919630770244
11522 -5435712361792708090368
11523 12942497626985195829504
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11524 -390282026880286659584
11525 18596787426399250573050
11526 -3556336575567447858816
11527 -9696033923420925739624
11528 28522378655634664120320
11529 8535494383410752634240
11530 -2420049388577280999840
11531 -3304118555840150231568
11532 8389297878296153995008
11533 -26611677133265610404480
11534 -1339082590281532535040
11535 3072247220956936957200
11536 3731417389685919711232
11537 -17506999090092226123920
11538 2750058581087103408144
11539 25897329182155870038600
11540 6239947156771394922240
11541 -4526105228507784525408
11542 -2244726846659438064000
11543 8674040888321896485216
11544 2241121936385626398720
11545 15906361983645450183300
11546 -5809118367232736269056
11547 -25422867764274637013076
11548 6056041893065463531008
11549 2419974810306684488550
11550 -1380500860543584998400
11551 -2148115224760415724448
11552 555573839080962686976
11553 -8247235864664708137296
11554 2814778661492762745120
11555 9349716328959523434960
11556 9734036286624628930560
11557 -2541432957015450953728
11558 16945025819271014438880
11559 15192177878639108113704
11560 5475886795806205363200
11561 -30012569758221566848176
11562 -5007907334680318043136
11563 2914920778168679581504
11564 -12962282148654611592960
11565 -13152195326466286069140
11566 -17218114373956352856768
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11567 -442489017656581668360
11568 -57539507073556709376
11569 9444464508983834804544
11570 -1673810373018849105600
11571 -5776466469294846124800
11572 19102183040173295941632
11573 -3503714195345018787936
11574 829091369274533989344
11575 -3115703488052498873200
11576 27205435430584341934080
11577 2366522497800667840032
11578 109523413273948966656
11579 33470821856571599454180
11580 -9750905708152924707840
11581 18126732216030322815532
11582 14515721157334537243392
11583 -514319514893265351816
11584 -2690590175526216269824
11585 5142263668902124215360
11586 583707067654194900864
11587 -37149670888005452285764
11588 -4716475642485902397312
11589 -14057034012369099583776
11590 -8597315850188995036800
11591 14713733967092874854952
11592 2996939296167051755520
11593 7898422413058393146842
11594 -4682321326895065491456
11595 -13565574535770306942480
11596 6237790023864408174592
11597 -26390060563787805810954
11598 -8490706270665939020736
11599 -7123490067798652066064
11600 -3232149346372328448000
11601 -598425734144763867870
11602 11312486980635409348752
11603 5149671276954976167144
11604 -6860722161374022703104
11605 -17541156235901975520480
11606 7251860267231813950080
11607 -588745705000585294512
11608 -19506738881647357655040
11609 -16552743130123074188160
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11610 -145474514194155148800
11611 20932974516190844521512
11612 -15962057535381896031744
11613 -16300106151726160451520
11614 -5698949605317764521344
11615 7360708545611320223520
11616 -24701713401949323264
11617 -28620046326822698586334
11618 5751162770813792675616
11619 2150489146522588867044
11620 -3492221037001331281920
11621 23287608550271664621822
11622 -3897502898139470390400
11623 14924624790976003083960
11624 -17067556151808332375040
11625 4780630377408408768000
11626 11804962859532542638512
11627 7380075708338893158144
11628 -12316518849420232634880
11629 -17130463694228078494740
11630 -6096327821351139839040
11631 -11229852563842707213048
11632 2432981154575252750336
11633 32940899825357314140882
11634 -1662707677718430540288
11635 -4691859871206227101200
11636 -23984306041287279073920
11637 5259666748096068013440
11638 7765622087084037674784
11639 19222340928815274653424
11640 7713320954925641932800
11641 7428850859550324585472
11642 1766152161833167919472
11643 -19851060242129114204136
11644 -4440960365212031689728
11645 9913260693722941621080
11646 9370988390484723425472
11647 26365787746227522864040
11648 3270382618058183147520
11649 3355905709316607658848
11650 -10748445632118873565200
11651 19216599964230553067904
11652 7970720663948459461632
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11653 64528509370153253824
11654 14219091339088189063776
11655 -1674669623863587755040
11656 -11996836519952091709440
11657 39626640141106148682906
11658 12023237820895101884160
11659 -15783745949561565236520
11660 6066548674977424757760
11661 -6851617934147126253792
11662 10196862000630088492800
11663 6631169177581030746360
11664 3042370558811118292992
11665 -21509677278549870188940
11666 -3917711791301364228480
11667 20404474076475279677880
11668 -274506819218074317952
11669 -13125757199643602308704
11670 4378024370472735830400
11671 39033173507240376621144
11672 -27324410645185534003200
11673 -13349610967904188152678
11674 -8490920317569706413600
11675 15742728963363503574900
11676 3706736437355685027840
11677 27369915615188162743526
11678 -7072329939915655839360
11679 20577968081009965276560
11680 -1390735617157227479040
11681 -20504363038582634239518
11682 -7566470737492710476160
11683 -12464161973714851116080
11684 7209720925996130697216
11685 3998372356054717502400
11686 -22522035537686138354208
11687 3920191005933611713920
11688 -4681654592439452221440
11689 -35206578969985137301510
11690 5347034733091404487680
11691 -7319205979229609332560
11692 10223624046292852541440
11693 -30025158441599330065056
11694 9127223852275571918400
11695 -10034223305228817823800
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11696 116747596617550036992
11697 -791107724600018699328
11698 4161093906344354211600
11699 -16539199598772598317300
11700 2464384193960851612800
11701 15074165613066009374702
11702 -7967191962618909860448
11703 -19866076265148094630656
11704 -8062447055985126604800
11705 2296278083024349073860
11706 -9534959497030749981696
11707 1598723836004395059120
11708 -16917586962974518272
11709 8960305772374196459814
11710 13527524578284715037760
11711 12115614547324451232720
11712 4731955292987386232832
11713 -6367975738700090169816
11714 -21018071281778425034544
11715 6371401146277220202240
11716 -15450609395447031294720
11717 22633802508270479732766
11718 1556106480582940016640
11719 -8759558593552239459880
11720 -9763077258267982387200
11721 -19781866092818474024688
11722 143211702369932196912
11723 259464602713622025720
11724 3241605322432124960256
11725 -6610105686840505085600
11726 2284027824883003774848
11727 -1339204115122762086936
11728 7811061465497397911552
11729 -15190987029249141798924
11730 3761001205099358008320
11731 -32342510962098009784468
11732 1809188770772634101760
11733 8696134828469726949024
11734 -1583126906739750069984
11735 9600515313799921414680
11736 3435395107403135416320
11737 37380756451933627418
11738 10269502932274083521520
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11739 -41748341241275165952
11740 17306936847555024176640
11741 -3779771388480084228000
11742 14556751233718338247680
11743 -18047821972493828615008
11744 34994291488780869697536
11745 1032756520378457466900
11746 -3199511048164219676160
11747 18972765309103943850072
11748 4956373227395687086080
11749 -7739575061658774400640
11750 23154265619784476352000
11751 24119252499085510779432
11752 4155789000148080261120
11753 -456941411943429818496
11754 -3233062863761054496336
11755 -20104907819007887799840
11756 -6343676268499902017280
11757 -12348634522703528871360
11758 7608619343234153724480
11759 -43399535442419377308360
11760 -2038907860155846328320
11761 45049305723021203388400
11762 -1170037993529113168368
11763 10074154919184463809492
11764 -9661196737787001894144
11765 2781473853259560381720
11766 -1758895073073914864256
11767 7625063972761421201288
11768 13406844005574723010560
11769 2249158491082688011344
11770 -5592451390248295722240
11771 -42516811192223080428000
11772 7926341572255723545600
11773 37859853804108841038604
11774 1723059214212766387776
11775 -8450683421510820508200
11776 -6804146400771333685248
11777 9192864558475369306626
11778 -2880750295366924119552
11779 36325609205996802288380
11780 4005519398179598745600
11781 -7025270186059745046336

http://www.research.att.com/~njas/sequences/b000594.txt (274 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

11782 -122153734695049668288
11783 -18616950909790256260968
11784 -10300942778916828487680
11785 23667310623877042906980
11786 6893620712444978152704
11787 -5197677686609072230440
11788 4217424543154649322496
11789 -22898245374284566558410
11790 8319441946505267833920
11791 48748252346401010872
11792 -8170298059244629721088
11793 -12900767999366213131536
11794 22382838106080990135696
11795 -9785811434558930490720
11796 -4411424128570733611008
11797 34889989418320430140992
11798 -25799723211433095900864
11799 -14565224954713338259200
11800 11178450517310334720000
11801 -19709349223143356646198
11802 2130239529066182736384
11803 -12508529521385777433840
11804 -1156448818954841470464
11805 16099502216110557521760
11806 -16930425279842148843648
11807 -20037984944580949366944
11808 6887815103624204058624
11809 392519777319228707106
11810 -14199562373272156873440
11811 3498467915930653016064
11812 9701302411074691926656
11813 20542047990079700320062
11814 -5436475731861060257280
11815 -19906444404038305486800
11816 9609161746970131906560
11817 5366905875553600818468
11818 -12761760827213753160960
11819 -11706849919469881947456
11820 5152976724166965550080
11821 23557936691911920880022
11822 -10721160730634548215168
11823 -1033653401270557232256
11824 -8298789352142855618560
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11825 233460934038068895600
11826 -58499718535852877808
11827 -5279165506689693118324
11828 9583857056574226704768
11829 -10612282164037792763616
11830 -2830662220510721600640
11831 -23588476499606659969368
11832 -18878362348833701683200
11833 -26192092889064129448918
11834 -12523926934817360770848
11835 13323744934387781256720
11836 -20332953812906472890880
11837 4461606011191501972800
11838 -7203691266159593854656
11839 32112246125694546664640
11840 -2375624920207495004160
11841 13254674402445614559792
11842 3503379464138302930944
11843 6360351315751369626144
11844 -7527204319363964411904
11845 -20328572918205739716480
11846 598534071351177643872
11847 21230087270143101517440
11848 15278814739910454543360
11849 4134984991279673047566
11850 5878353746873248704000
11851 873517693091089835152
11852 22580553992092248711936
11853 2127381159470696740800
11854 18943542600898226141376
11855 -15510249670120719957240
11856 -1532228434100824965120
11857 26973915482439399442752
11858 20295158118133707144
11859 20245265200058307232320
11860 2156519692926756622080
11861 -26473284245028908525700
11862 -6177912699512212728480
11863 -9547672423597675408888
11864 -19897856053943431280640
11865 1735303877619869531520
11866 -4250136452082913274400
11867 38075186260643966702916
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11868 118434715596953247744
11869 9060605144712123938208
11870 9975691450087633730880
11871 14297255777992074494040
11872 -5256849415002322894848
11873 -12230528602648367026176
11874 -14319765840369664563840
11875 -5212325269405578362500
11876 4012431192765606303360
11877 -4143676003633391849568
11878 -14613566271018728297760
11879 9794058753577535267376
11880 -15985261564539531264000
11881 -20404560335373842634609
11882 4208008331240236824672
11883 30565422653002701864624
11884 -13491771307855569213184
11885 17653118084055888461580
11886 1692505126840460534784
11887 -25169221975838850620464
11888 1345337837435904294912
11889 16445796937999790820354
11890 -4586340903987026923200
11891 26784579222839366982144
11892 -8695245551430348546048
11893 8016425828659588631200
11894 25454566559187437327040
11895 -4891792901779794900960
11896 14382606835172939489280
11897 41560794064269635738346
11898 -14537543999616956028816
11899 -523792488212226695336
11900 4340266831040747443200
11901 30429707141275151980032
11902 21751435089945859955904
11903 -22460444502843298078848
11904 -4501920316454086901760
11905 5908412947496363679060
11906 -5628643950230013196848
11907 -22740685664071300288524
11908 -10055838009522634085120
11909 12578517629933079574110
11910 -6079295894450745536640
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11911 281185835204452408792
11912 -13971187767052176460800
11913 -380507089377295245456
11914 -1365125879177221045248
11915 8695776227016576502560
11916 -10636493893477926006528
11917 -39553498334081508451668
11918 10180340858178370595520
11919 -9616896939274379702640
11920 -5318239017689192448000
11921 6109185076342462855104
11922 6393005003178416633472
11923 -11352887852182138975828
11924 2965170090746348040192
11925 -4625063651107048944150
11926 -9286464384556358045760
11927 -50544109421941300711224
11928 -3490295813231524577280
11929 -31425330423365212096640
11930 -333697763110774436640
11931 5824529901890485967664
11932 -20638929763741566717440
11933 -24109001655007644577818
11934 7016889009760806032640
11935 2284724795353982392320
11936 10850660821969735974912
11937 -4465019595422972682432
11938 16944304201084225437696
11939 -17767924844891423764260
11940 -1305029390037778944000
11941 -49750182153527273166658
11942 -6020865387822940706688
11943 -11683631256412268757168
11944 28227780472167407324160
11945 7991665769632758017700
11946 3222904246320578496768
11947 2809836736502343457840
11948 42671006164661832545280
11949 -5706544753983584871360
11950 -4369288611190708944000
11951 13415831124951217651920
11952 3290843645167600779264
11953 19027904803882637101202
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11954 245292301249816356480
11955 2802483828227000781360
11956 17376816115903615986048
11957 -2876477051983806605568
11958 1406854492598169768384
11959 5949201069275826949160
11960 -4394951688508751462400
11961 -24062640413844928563360
11962 8842901459542764293232
11963 2353084164085625202960
11964 7938355908029940158976
11965 15472738535080401490860
11966 6902232162790626246144
11967 -5273571870221406244920
11968 -9965790677381828050944
11969 44180224258411997090370
11970 -2351664320808311308800
11971 33755065868554465402172
11972 -663907370879955164928
11973 -2229141637443240154656
11974 4104745577671891088736
11975 -26795554214238781188000
11976 -2317893410483481600000
11977 11156998788678515572800
11978 -3261579246724877071776
11979 17303809919017368607848
11980 12100699621829314944000
11981 32628555583603659985782
11982 -5787005457227666793408
11983 17293026547044229890384
11984 -1491562130673664917504
11985 -22588848075188436330240
11986 -10112373947822853653856
11987 30539026798053586518636
11988 446633488826680457088
11989 -45452417278521472086560
11990 -4553884805859444182400
11991 -6043270876165643492736
11992 -18004056654067418880000
11993 -26030899493532502985520
11994 7015157893289157696000
11995 6527283264104648472000
11996 13421414398408887360000
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11997 -102844263136383844992
11998 -8943759447947138715264
11999 -14279698432264740295896
12000 17795680462044463104000
12001 41178187290993466909104
12002 4128612960919708854432
12003 -3457534271371557551496
12004 -20149265559676057538944
12005 11231317580978354752830
12006 6529253276197020251520
12007 -27730694553578645068744
12008 34330957129469349888000
12009 -23706756665956511216496
12010 8557466737966999544160
12011 -4299780527466082949388
12012 -1918391328037698748416
12013 -7372354366887231416436
12014 19472877432663477089856
12015 8845942006387994004000
12016 6729523401257587638272
12017 -20007469179998081094348
12018 -8484914919464691636096
12019 9452180229878975071392
12020 -16631264514006541835520
12021 15899314628790761428512
12022 -20444499111434106830688
12023 1361592919282039865304
12024 -26447949835346931978240
12025 -2684343082439573107700
12026 2187047441154757359360
12027 -18251055108953787193920
12028 5834941178494928367616
12029 -406771051627678418016
12030 3897091330576930120320
12031 2170379687558846834952
12032 -36660467149050356957184
12033 5256407149695893528064
12034 -9650534635075779589248
12035 -18193746826266054397200
12036 -13293259925990166743040
12037 -8982802845227523809314
12038 1694225892854837362944
12039 6576956891978992410024
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12040 117006176048438476800
12041 29559599492430275036442
12042 12899808339347721738240
12043 43892882193199471486292
12044 9718657971467728955136
12045 952501224055504818240
12046 -21332029724244284633280
12047 -7236290236784320861968
12048 3229641965200361324544
12049 -5134899171962524463950
12050 -141555526218581941200
12051 -14822151530695760290032
12052 -17330978322329886885888
12053 -4822596428151176411940
12054 3162315761979463115712
12055 21938058513463143927960
12056 -13422690641053813616640
12057 -22400160014961166682160
12058 8598045738706203440880
12059 7919688637106906614080
12060 -12508920649531890501120
12061 -20217401038070360747168
12062 -1564845431575074111168
12063 8541784342993743631944
12064 14592733799594354933760
12065 -13528532575078450406400
12066 6367806864671765514624
12067 5840042936560029622152
12068 -1769070926713837953024
12069 -1857407082907506926850
12070 7838435173762837244160
12071 -21734044047619739710728
12072 10784739242831220817920
12073 -22420329773815602124678
12074 24880991738000850127536
12075 2005898127937342329600
12076 -22375879905261617386240
12077 -2065612078155650605140
12078 10143365893746049718208
12079 64392074803278930578976
12080 -3930854965714974474240
12081 29045785403510163760752
12082 4344460163216209999872
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12083 -360251648075597464056
12084 6312064763527273175040
12085 -15169293788487879029220
12086 -24937623335346107431008
12087 29914521969048351032160
12088 40290600338912995061760
12089 -11772324608444043903168
12090 -891823050217669570560
12091 -7683760029518601703128
12092 -29495536164345736848384
12093 19311327541527271034400
12094 -16054647176241900059904
12095 -7722685792484800376400
12096 3311996416847889039360
12097 -6197043456878149947454
12098 10861001333222210993664
12099 -3374159536952666617680
12100 18704368521708433600
12101 14775259331204174163102
12102 -13760306838119222031168
12103 10452469865384787267720
12104 14581200355740964915200
12105 -14182205761305259782300
12106 3854629751008737928752
12107 21126564278735806798356
12108 5245324139068153781760
12109 45806431271045483992310
12110 -1844668281868688989440
12111 -23967248028171124674816
12112 -658468057000401117184
12113 -6788537479607084650638
12114 12931296876606083564304
12115 -27581751458811346764240
12116 -14936408574509921442048
12117 3703272986518675682112
12118 1030571143776563546304
12119 20037007481988861152520
12120 8405275093297870233600
12121 6803515921258908440064
12122 -17565173549488409644800
12123 44873774186627842974000
12124 2461789905068086168576
12125 -26929953660446184873000
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12126 278345565610974296064
12127 15431890189737023347912
12128 -28810218284215466065920
12129 -7261323431243174258112
12130 -13722953806177900835040
12131 -526904040326799106608
12132 20241420951608864701056
12133 -49289427393354147744576
12134 -18705211500521037674784
12135 6821838160061921211600
12136 -4743015285716065290240
12137 18872418908235628122660
12138 1359015541140994603776
12139 5067039246988559856400
12140 17746476324448948285440
12141 -11863321971704738932320
12142 -8560422754027108348608
12143 -44722232539391604322608
12144 2479353032789768798208
12145 12588898373089352758080
12146 11486083217540575072272
12147 -26571617049580164563400
12148 -21368247825397199665792
12149 -7043029953299600432850
12150 8201038296042261784800
12151 9425498016192223026600
12152 7575576520398439956480
12153 -16122672199997737150896
12154 -28115744589705185844480
12155 10302418572822647500320
12156 -2996504684025576611328
12157 7634583262690973302406
12158 -19800059824604215672320
12159 10355984232007057089264
12160 17408870715727282176000
12161 -14214036645186816890238
12162 -768463743012976338048
12163 8282547824480784748412
12164 125693759828221877376
12165 -6189458439444527530080
12166 8188910295149030952960
12167 -29047111254099732038640
12168 14001257920686026411520
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12169 -286224977520699684656
12170 -3010876084628350434720
12171 -2829175377952785294888
12172 17092169929878555133440
12173 8199045787710044257536
12174 -12529831884303327330240
12175 5607533849699416555400
12176 -7644459888052833312768
12177 -12070888080022693696320
12178 12346688902678373834640
12179 10749866378913815639640
12180 3852140732166421094400
12181 -22322254755679664582468
12182 10271716530870171036192
12183 -8409739050195422833152
12184 -3063133383411613501440
12185 -3479185564582653034620
12186 -3854056805523192714768
12187 -1017652157695050161648
12188 12920859890115785627136
12189 12424973588266479569280
12190 3449280802535410187520
12191 4032501944977264149552
12192 13022888661885325934592
12193 7427863629322428321540
12194 3594376760207129175552
12195 2068201832905345324320
12196 38053483700279503606400
12197 36042729675593738099646
12198 -5818780537890720744960
12199 -40781664188393808050280
12200 -14985469138255921536000
12201 12544722157079259321552
12202 7245913625008705509552
12203 775498218830427526452
12204 -9184520093246547194880
12205 25908739441883844286860
12206 26118377885777496600960
12207 14483412053469822265488
12208 -1214566144591659991040
12209 21971906584390469863860
12210 2845625362288519749120
12211 425383183248378348812
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12212 246833965187530831872
12213 10994248479825649211040
12214 -3647562877150827683328
12215 2073841468319470668000
12216 1825600559587615641600
12217 3240884211306057186640
12218 8248509606671097976800
12219 -18397629720289073690856
12220 11038494965663469588480
12221 40734145902930380166
12222 -3425728755606058032768
12223 -67055148822419721442080
12224 7456546436165356486656
12225 2299363428374540463600
12226 963852922137283887312
12227 5284350924464380502076
12228 -15775613415911714964480
12229 -2908908502846437369824
12230 -2918381579393388474240
12231 -1372860044634389947128
12232 26953598140310415974400
12233 20162898985015483517604
12234 6120719495819714983680
12235 -25222772463817859572320
12236 4898963611669415608320
12237 8501704595552938311360
12238 20934908791163784394560
12239 -20676784655235180018960
12240 3741874648407633346560
12241 -44791639216524697113358
12242 2127910614697983856272
12243 3600364757106167301888
12244 25526997103513600497536
12245 -9728657869908857779200
12246 4595227601068018422144
12247 11585855352561070606552
12248 -44113517025681157232640
12249 -32461497502986818566566
12250 -14621097043757047284000
12251 21225092371081208013252
12252 -12688910498844455597568
12253 21795474848768028910502
12254 -2405613285008220126528
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12255 -222234386659308777600
12256 -45527589818105623216128
12257 -26104733511515376052608
12258 -2391547016124241678080
12259 -3318742689001728321312
12260 -17582500556831884773120
12261 -27140147588565635200416
12262 14098065477061156369632
12263 -20261989258213954060488
12264 -521786489045871329280
12265 18939906963937962213120
12266 149111539526175014832
12267 -39215172305839373252640
12268 -1420459618869324074752
12269 35427318897173761619670
12270 6022534378795746537600
12271 1341197299482311510512
12272 2959433915891584696320
12273 21591883461953844015984
12274 -468119976244757134704
12275 12338134771812501216300
12276 -4725829498207860596736
12277 -7435824073165853889874
12278 -11293133228270088284544
12279 -9941176202032305633816
12280 6247513820015464550400
12281 40348456477278746207082
12282 2818064098615352348160
12283 -9305704715236629615216
12284 -7868201710183125394944
12285 -3423870167722610860800
12286 -7266678185083479441408
12287 45734494433601079529592
12288 -18133370334209573388288
12289 13297575938818018265090
12290 4005744421756452026400
12291 402542342942123253744
12292 -715537378983320391680
12293 36630809877599749516320
12294 -8267276309134061729376
12295 35506529866563085927800
12296 -17313680395754919475200
12297 24095037038525417437200

http://www.research.att.com/~njas/sequences/b000594.txt (286 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

12298 -126949037652040810752
12299 -22031790146910644047164
12300 2914444866592165132800
12301 22733917308862465941302
12302 17293771801977767420352
12303 18584929612698813721512
12304 2491641060096081797120
12305 8125954930489863418560
12306 -2423018265006508356096
12307 -10997227640305130184128
12308 -10132745874868616235264
12309 -7431511487325952152672
12310 -11227314695759682589440
12311 16472634046171194223752
12312 1499796460439491737600
12313 -15186031687194375338240
12314 -40731308716416126294528
12315 339722469437217617520
12316 -21420721834903499368960
12317 -6256819346040186705780
12318 16468221478193930781504
12319 -19707354767227085391104
12320 8504784765198752808960
12321 16445952430785077717331
12322 -13647435618283240356576
12323 -462664950098105035428
12324 8168761913483442216960
12325 22611889409554954624500
12326 19631513064917830790112
12327 10271290781266351304832
12328 -24383623727681809367040
12329 -19319415724680174632070
12330 -3915146660886442023840
12331 -29577024266826646209600
12332 33663680942781705559296
12333 22791599404029929519424
12334 1696671995955512913792
12335 15486191387334655022280
12336 5960544857654519365632
12337 -2134762813329198423546
12338 923772221669044070400
12339 -22238957447379536910480
12340 -173028644757377660160

http://www.research.att.com/~njas/sequences/b000594.txt (287 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

12341 88354416350948040384
12342 20813372908367288256
12343 -8038245904081715608408
12344 -17140813857628134051840
12345 -16463936480429837004480
12346 31864369243851901621872
12347 22333190718270815213796
12348 10291611332810273356800
12349 28032090347495103555564
12350 -3769504003552615944000
12351 7899318866648835400320
12352 14690619489516591251456
12353 19643020262346175631664
12354 -7604099756903583521280
12355 -2014544441461498259040
12356 32004927903257968033920
12357 -22371735249094178078946
12358 12047217912484707931776
12359 -17020964970116066607984
12360 -23213423894301668966400
12361 -65231967681354216210048
12362 207394664918384116992
12363 -12137726867778135315216
12364 -16554038245146957454848
12365 -13839974392626056722740
12366 -20795567423413734806400
12367 32721356440672872877800
12368 -11001895383468202795008
12369 2377188686310935777280
12370 11282949647609283614880
12371 -14915612425234744553400
12372 12558878563550374766592
12373 -13670868918296519203378
12374 -11560785382795672517760
12375 21811080095024123358000
12376 -5643733236274404311040
12377 6968643470545809017226
12378 -3059760001935946046976
12379 -34400356807438565369020
12380 -30041941116409186675200
12381 2911835150955124877952
12382 6096697579647153811584
12383 -14956711644820085780640
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12384 -382833120246717874176
12385 -34394465125421972445420
12386 -3143150138557408726656
12387 -33372663014104991708040
12388 5615687860077694981120
12389 -23128836228534291863076
12390 -2538159154983435110400
12391 37458269057577636932792
12392 31658868503821916544000
12393 -21284210364825820755798
12394 1428051405078831320496
12395 13625405769377319172080
12396 188383528903280481792
12397 -16913511252056646366048
12398 2599316291792325595200
12399 -24508752516299142911736
12400 1330126107284671692800
12401 58108776067058116584402
12402 2514970575298614833568
12403 50128102378875962066080
12404 8093386827504186464256
12405 331729569050903120160
12406 27318931038561050389152
12407 -12637910340921196799160
12408 30585609419411912785920
12409 45513832570267586533610
12410 1171817458401790388160
12411 -5472737333389826358768
12412 -17056911684251258012160
12413 -25899416201806244425338
12414 12224998786378366981440
12415 -7708416219037669927680
12416 25359941249181532815360
12417 19225265712687027992880
12418 2298238762857384162816
12419 -28677148091897855829240
12420 9713082663849909657600
12421 -44663611907045700457378
12422 -4546460507107742083488
12423 6347042525601833097168
12424 -28097478477510030167040
12425 4180562989368603364800
12426 -4738182673583279289600
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12427 -229827482673279518884
12428 -6071713260723100354560
12429 19873468891447880821974
12430 5276740362558378779520
12431 7049698063970645302464
12432 758956445446303383552
12433 29745776280815781733682
12434 265929361286997449616
12435 21964769078634821098800
12436 26014046883701192055680
12437 -24739782201094562284914
12438 -7493110596269814884256
12439 17514231917213459502256
12440 20350980721138211020800
12441 -9994420675614553738560
12442 -20965017418835564986128
12443 -31605313820444011453776
12444 17820514216998212170752
12445 32520357888779699215200
12446 -10699726786035666527232
12447 53443015368588841217040
12448 29480682926430467850240
12449 35251135071084332163120
12450 -4524038911718468150400
12451 -28047370732339587680548
12452 -13152415123996050459648
12453 1279847556889140343104
12454 14570616856591572456960
12455 -20716632558238720904640
12456 9124252341168531409920
12457 -56541601483762426732294
12458 -12287347293201366403920
12459 14120872415101851689304
12460 -2975302347541780838400
12461 -54645636417543587863188
12462 -4947921895259721240576
12463 -112498280582277740584
12464 3242743184188134359040
12465 9012281012427293283060
12466 1685918108998213622784
12467 -2874995186717639757408
12468 -10310544500548663848960
12469 -22048071255833514517604
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12470 254914391918657116800
12471 9419012620540789998312
12472 6688000832303050444800
12473 -49924425615912123400278
12474 357744138306547329792
12475 2776297461216313812500
12476 -13829583936083747773440
12477 -21900104925802385345280
12478 -29485778033625085234944
12479 42743554094419901782080
12480 -1898144364566088253440
12481 2792274112301661088192
12482 -16917602737569929604504
12483 -1773523349101282945320
12484 351408994152436390016
12485 -3511345036585787987040
12486 19855890000586183529664
12487 33955312675866126226136
12488 -10375406674535415152640
12489 -4682950789085475705792
12490 -3217669428497311620000
12491 -4822585234322749344108
12492 -26039454468418416317184
12493 13066166800409397150966
12494 -11801566556753567248704
12495 14264055929798431480080
12496 5167307044210711855104
12497 -48998685903064821975054
12498 -13704812199186810903936
12499 -9216492374714243271840
12500 -22327271088818799600000
12501 -8953836250210667544960
12502 11513556565949856337920
12503 -17167850356193476336248
12504 19747099674293371269120
12505 10352782742878211557320
12506 -6377666559015328569648
12507 19731836765002567907520
12508 -12191484066440188285440
12509 17312396193977070347616
12510 7861858146022681886400
12511 46684983628396005406112
12512 25325780450483114606592
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12513 -323734438681108703136
12514 -10610903715613114932144
12515 34390336338493996622160
12516 -6928054521176439705600
12517 51339326924665235229566
12518 -17352554455990900935360
12519 5924869187618106886104
12520 -40591999828604551219200
12521 -24149207757639235378800
12522 7707229035345037884672
12523 4447458497662332465040
12524 6358387787188137480192
12525 -17702024572320866215200
12526 -21611728180505361060288
12527 27115766107137605783376
12528 -9288475650721367654400
12529 57158830351108158053472
12530 3263507057530315814400
12531 -24801865870231270037448
12532 -196710412644445484288
12533 24185243653384361914464
12534 19895756522168470265280
12535 6616894829981432925600
12536 27360512992444905799680
12537 1386011124508873262400
12538 27864012838898848471920
12539 -12012438200980310589660
12540 -10211963098009133260800
12541 14728432489424371847942
12542 1861379325524297628672
12543 3909752788529136107664
12544 23149784003416034377728
12545 -15186844273035429646680
12546 -5803591918619781177696
12547 -57036973261848627072004
12548 -18148604211954191620992
12549 -16925498907965213973120
12550 7945387284898282312800
12551 3203155451629789428864
12552 -464496395657349242880
12553 57784660691080515115802
12554 34099584250565301212976
12555 -425010190746803739840
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12556 36900777173160796672
12557 12825414484853305071660
12558 -1090747100875353772032
12559 -56826664183890270167960
12560 6270301616665461473280
12561 -15330825401812372529280
12562 -18376476745891446539136
12563 58057746395432158763640
12564 -4289628757704449846400
12565 -12744384975738401731200
12566 37691057646645045815424
12567 -12804123022391563954560
12568 -53171905415726611261440
12569 -16145657161433371071030
12570 -2144251741279438828800
12571 -10685440120524675229808
12572 -15093140513934942950400
12573 15961360301944304592384
12574 5758314933993562993536
12575 -12917610466611940492200
12576 -31304873435453606854656
12577 -33422974316793931548574
12578 16269503112981302701440
12579 7181502166868267347200
12580 -8946588681332615093760
12581 14022439182305617554912
12582 -30888633178133433682560
12583 39455958570585330499832
12584 -24321653575427281920
12585 -9690826732420473057600
12586 -2726758975314861527040
12587 4717660689837704941752
12588 -17969029644201078643200
12589 10339323311029566026390
12590 -4533568860354315163200
12591 -24252170446095331534200
12592 13056950786751545655296
12593 -40661310101890750349742
12594 959873873501371651200
12595 -30532710401623768993200
12596 61242654490697256235008
12597 10719362315652196409280
12598 6394748009534673616800
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12599 409764400376381370264
12600 -4099045994946878976000
12601 -5801473625512776989398
12602 -6510193435690000207248
12603 21371313024230159642904
12604 8155994397805514290176
12605 -30695900343803001382740
12606 -8931770951443342958592
12607 -14833948387528372972688
12608 -7763424502175010127872
12609 45241088508557858034720
12610 5023762876371787652160
12611 -26286484802181058558788
12612 20824415980923998886912
12613 -22317307735889388535138
12614 4429359430141454145792
12615 5218881273817513578360
12616 -26421442570187475148800
12617 5147633941732979284224
12618 15621272527122413385264
12619 6873380108267240448020
12620 30310763319533497543680
12621 -9870293939834317219776
12622 -10224069603116694573888
12623 12414241003893458507064
12624 -6038290747823248244736
12625 -29345812275744491751000
12626 11238726608718274834560
12627 -14738533845779018539152
12628 4060001932577712156672
12629 -1391168901229988962116
12630 -4998494389566651684480
12631 -9411888851217141600528
12632 45048685683789020006400
12633 37014746839381774716624
12634 -12571465802679520352784
12635 228417753131038532880
12636 11396443999200119741952
12637 -69726498079287937738714
12638 5873226714885163294080
12639 31181401047802438637568
12640 -36214489117501135257600
12641 29686802522649998859042
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12642 -175765346797268930688
12643 69434921820220932820320
12644 -13889295683328160761600
12645 -11546417639731580276580
12646 22061634761230333378272
12647 -28537883105954518136904
12648 7769010627911455211520
12649 5773169254240528911680
12650 6099567776789061369600
12651 -32794164060762251884968
12652 6037405012463996385536
12653 4037695805378527234902
12654 -5298453057441317780160
12655 9619761507034386463560
12656 1407358875199782715392
12657 -1261988709363634991760
12658 -8581603798037841934320
12659 2574471683500686262860
12660 12171044905034721269760
12661 29148668504580929601024
12662 -3049208334378138807168
12663 -18995968051360004839680
12664 13847970602918946447360
12665 37206025970470528437000
12666 -2040465668941105330176
12667 11395163291069691946080
12668 36061845536487811074048
12669 -17529062045742732848832
12670 -1934703891340839440640
12671 -40152048238333640032128
12672 -20539497273752090050560
12673 25522583684547382171200
12674 -624975298639941551664
12675 9371259900990167147100
12676 15848530868713219832960
12677 22452779735565321341472
12678 -8564799184008734189376
12679 10894548099827990019520
12680 34017854709758327654400
12681 6331860540659303257770
12682 -9142639067784070201248
12683 11161037299224269754024
12684 -5120713346415835004928
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12685 429236246058102453600
12686 -21036885390008765318208
12687 2324360820129865985160
12688 -3967321369328025583616
12689 -19415833769954505666510
12690 22827711235412485785600
12691 -11210190260141245391200
12692 -43233289380380073891840
12693 14797036984078325852064
12694 11260972959005768910912
12695 -22682271009252717277800
12696 -12884891128756976609280
12697 -55744980212527441052854
12698 -33907718887999966464
12699 -23022510594129755089416
12700 -9861053149853935820800
12701 5048736671226090758412
12702 -1136785168600289873280
12703 -71605760375901161878048
12704 -40936682739593954525184
12705 -10155823541104288320
12706 16995660001213649289552
12707 47373225921929460298872
12708 4166976069183155582592
12709 16463248873506507440160
12710 1887416427755002475520
12711 19706413939224266580480
12712 1923538103885921402880
12713 -56075286298126663468038
12714 -1250324709130336557312
12715 -21419371310561191124640
12716 -10560875871859837884672
12717 2189917112792966668566
12718 -28439672311181279413440
12719 -11898666853723172490240
12720 -1917664837484629524480
12721 27127715031492073195922
12722 17225561662358812464912
12723 -25027641040101166998216
12724 -2206354030968754597504
12725 -2186645069982306249750
12726 -3733047380519314655616
12727 7719454029851215994160
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12728 263622544143662837760
12729 15364646454945140763984
12730 19133553357501163257600
12731 -3727801241679409078800
12732 -27083420337496678460928
12733 10434863718202664534976
12734 20656100449481223158016
12735 -9173790451843447447080
12736 1966144557797448089600
12737 -10125747362094650565888
12738 -17597053748471007912192
12739 13710397212153415124540
12740 -6970417838347813436160
12741 3957640665445093019904
12742 7346462768040349913472
12743 31559073563341696363992
12744 32124371220459657216000
12745 41156981815497979126500
12746 3579417685964118273072
12747 10532147905596875830272
12748 13647497987948917361408
12749 39650001909085912824480
12750 -14994430855369259616000
12751 15367556521470979993104
12752 2272858684364166291456
12753 4824569743645275639540
12754 -4424056126380093385728
12755 -2118047544107459013840
12756 20833150720448889833472
12757 68684845888576916669006
12758 -21599031352347758327520
12759 -40379715116266992857496
12760 28010907985895138304000
12761 22758804950853885618432
12762 1904637927501945339120
12763 263093837109300611012
12764 12615433881073625688576
12765 -4134756268661775281280
12766 -6709106781211501912896
12767 -47079272218357366390368
12768 8848977419272810659840
12769 -31108623289026681258893
12770 -15650110739301967645920
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12771 670914604747806007680
12772 -17560395031691594743808
12773 369178710667605421884
12774 8863454359004928096960
12775 624978913302514934800
12776 -62235638078984067793920
12777 25081471831652734795920
12778 -30043538242815955732560
12779 -6870706503386490939216
12780 7911269982942936744960
12781 35947950383317609274582
12782 -6302265977023209962496
12783 -283535207706377878776
12784 -18319912857429764603904
12785 9244276947570612892980
12786 6686002618651186395264
12787 50547909955659987649240
12788 -16377744322044048168960
12789 24762989648931405039630
12790 9597483227452971110400
12791 61340904540894820617192
12792 -3789709250417535836160
12793 28115683309421804448144
12794 1570058997023984547696
12795 -18236274972732945409680
12796 7479997297324346948608
12797 -42767050457646902915328
12798 -1523321466824859131520
12799 -57109147077595381619200
12800 9306330992017303142400
12801 -22594347947298033992736
12802 -4156157922518766755808
12803 -4591438630278945070080
12804 -14876024323068929599488
12805 8025660117610136147160
12806 -30961129154156348642880
12807 30898264200895707665904
12808 -13036065061147594583040
12809 -15382303770104558997990
12810 3402574053182621291520
12811 3495409038020546525232
12812 13694277790849799206656
12813 27758027031395150314944
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12814 -458462171617435483200
12815 -45351669051746277227280
12816 2803732844833779425280
12817 -12124687686476018134208
12818 -12295665704692556303040
12819 -11576458857755303184456
12820 -7168742061202568689920
12821 2109229657802135435022
12822 -6704317698310833265728
12823 -74075718663087217311928
12824 16726021299673676390400
12825 19921500276123752460000
12826 19088312843799077616
12827 -21475281418696744520448
12828 30113048856278597368320
12829 -47827541134054408156570
12830 -25932251271391250869440
12831 6551106794839406951424
12832 26242182347576534433792
12833 -30652078159441754905596
12834 -2686982968002738972672
12835 27499984760762323054560
12836 -44444793893842633307520
12837 -20191031441918307865440
12838 25720375987787032462176
12839 28363608906472964008056
12840 9279118465739355340800
12841 -15929608921249043162758
12842 33476679303754221969072
12843 -11831161050145808874468
12844 22887234706009766104320
12845 14387497884174314215680
12846 16960958579556245265984
12847 42164865667577057727960
12848 772493549171230408704
12849 9793837144358721854064
12850 14663804171907953588400
12851 -9759902797265469646896
12852 12472957916688896040960
12853 -12521218086910859274898
12854 -18392349507587067798624
12855 -27089271404839891301040
12856 58854270449492040314880
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12857 184459745189442545088
12858 20944829856245851229184
12859 -24660014947614405934848
12860 -2161242023124063505920
12861 18418195909929578860710
12862 9151597889593473585600
12863 -15065350229644983733080
12864 -10531091408220611149824
12865 7487270868255353521920
12866 -1954432202112178414080
12867 26100984517430957842680
12868 19826288968286212792448
12869 4606596196221197574396
12870 -4068840810368419263360
12871 -47256531294583166606456
12872 17738668978519594828800
12873 -10434831852206749006656
12874 -9725144535580372018848
12875 81046339628151077124000
12876 8679124252319300398080
12877 -13639456076464336379840
12878 19168238487630686259456
12879 -21388417853736180168936
12880 -1488351373151203491840
12881 -62387655019374983400336
12882 5490292535880925006080
12883 -13542674296908068895296
12884 -13459393420942401581184
12885 6624230230420659309600
12886 24275150754259741519680
12887 41191672648401671069016
12888 -16142231209139780659200
12889 -21770165530494858504310
12890 -610416049400852032800
12891 29544443442710479267992
12892 18829214499268263347712
12893 -15530079182964476400858
12894 1550519338967474383872
12895 -15769759185964536240600
12896 -6005346326363699675136
12897 -20350105605017571020526
12898 12136262204628052549200
12899 74384231514648577743900
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12900 -161988381697039027200
12901 -13391033422499090438080
12902 -10912984749676930114848
12903 -17345379367327277290752
12904 -27410978922259058058240
12905 -15500707735628241819000
12906 -12556360033786629043200
12907 18251075929236981623156
12908 -17975375485284355267584
12909 9257196226170595899168
12910 2193577271498451303360
12911 72000570334884237250512
12912 6427343232246441738240
12913 4672500055062729570100
12914 31233108702218088661632
12915 2831845452900452745120
12916 -44221418247188286597760
12917 -5349181855383529838034
12918 -14362421573031171103296
12919 -29750830860804955862680
12920 -30042668928656305152000
12921 -1914169673480889958560
12922 -2273264477977041110016
12923 71476876619906049035172
12924 26361070084824047285760
12925 -36634449796876114747200
12926 -9412192892960650855296
12927 -7947188751701937507840
12928 27634955655919247032320
12929 -22883022122923236316224
12930 2096704045666275333120
12931 -84258103981626491022728
12932 16343509142368759663872
12933 -77004440758867800326400
12934 -22604281010372091824640
12935 -2032557662993999988000
12936 -19313726930797547888640
12937 53480103504015916115892
12938 -6508013208217928924880
12939 -3653450827723229924160
12940 -24427915496750301096960
12941 -23269505665677034211658
12942 26482784032258325331840
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12943 15555183528047503841592
12944 5532618582578202255360
12945 13158701455895251441920
12946 -24105665091828985097328
12947 44969017817797610148
12948 -6286759584147183568896
12949 4567066315536895488864
12950 1867142846302021142400
12951 2647149566617155235680
12952 -40113607004226622310400
12953 60174558263809000304202
12954 -10972932672863809363968
12955 43443596677111728471360
12956 -17288020786371198904320
12957 -102688739171226307008
12958 7228594168578151649280
12959 -11235172567843496535840
12960 -1582081221628097003520
12961 12363833531728243528852
12962 -18507835511012841390768
12963 -36093726204995651346000
12964 3011592207536344047616
12965 6884660549356396036860
12966 4527378768457667231424
12967 35376526372649097841016
12968 20921537501900498242560
12969 -38368473929477866176912
12970 -13617089511887696476320
12971 8497019289322302953760
12972 -18584653833503412092928
12973 24471273165034801043222
12974 -1509667098649334520000
12975 6107004140319325416600
12976 -5019748632948431699968
12977 -32316444548471994316560
12978 10309812623575522896384
12979 37216793293594716589580
12980 19723971483283973068800
12981 18016487973194733080352
12982 9487524937455537842592
12983 6338186166160961288232
12984 -36090459963834660679680
12985 13081818271750680517380
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12986 -338861848424013033216
12987 -7714202744810325526560
12988 28081307524674937430016
12989 -3878874285177582821760
12990 -2917715042168906474880
12991 65487029326257542532984
12992 -5803597676983835688960
12993 17164793107716727048128
12994 878025964249999666080
12995 -7667219860116189518880
12996 -472469751217356940224
12997 25687769653695626759772
12998 27872329972325750175936
12999 -17829238966912408613760
13000 17521876652600517120000
13001 70821635200490103655002
13002 9299362653457837519104
13003 -25371675171924931920748
13004 -47822544641206721266944
13005 -7366195586361323343870
13006 1436773428923347831680
13007 23473987065650378294256
13008 -937304343017826287616
13009 20843727711726400628210
13010 9139838310618488192160
13011 32946277226838674828472
13012 9757972203514346973056
13013 13054744574117304143904
13014 -406798980369543135360
13015 -15304147972637972540400
13016 -6769176471493753067520
13017 5533658063849674115280
13018 -7478119013747925424896
13019 -44123392231911757065504
13020 -1585271102197084323840
13021 -78632129643083297176500
13022 38361011201297476134912
13023 -36596914046376614233128
13024 19161834639120154755072
13025 -23652434768642215965450
13026 9625828806041136643584
13027 9286724825443222520272
13028 -27062967680148167528832
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13029 -352776324256472142432
13030 -1366036984460376627840
13031 -38579081065556688137208
13032 9569593993426247531520
13033 -54168029809075767771718
13034 -15741973275556592064000
13035 24802949451653314905600
13036 -34234617332161136869120
13037 -25141651726958840758314
13038 2974269637328241264768
13039 -20703991446476306272080
13040 -1706098963018627645440
13041 -519810105027460822848
13042 -44311648925989860089328
13043 22950142478251643033292
13044 1995862239476631945216
13045 -546643798505862617700
13046 3891781346458814512704
13047 -4631697152021876491800
13048 24843945151194925916160
13049 35391602257970260819050
13050 -8930347546918532526000
13051 -9042096587374435234496
13052 11041182588794649564672
13053 -31768383604338133552800
13054 -15066273316453036792128
13055 4461123599774341150560
13056 23740888561037787267072
13057 -46006938901951777468368
13058 20766918957688215548880
13059 26240581519022853527364
13060 8427818191710662196480
13061 -4538899987028864345028
13062 5050743397155210553344
13063 -55830629573231824707688
13064 15421428904771505848320
13065 10886814225627362406720
13066 -38491015778388426677760
13067 2461195637180661359160
13068 53752179419247214080
13069 25399465334851202454496
13070 10276005017747358348480
13071 2931670689500734424712
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13072 -180235600503897128960
13073 -17431345541762811354780
13074 1991631411081469906560
13075 556358699746524548300
13076 -15216685430184098445312
13077 22959378358900974385614
13078 7024208243906502359424
13079 21151767454816359881520
13080 7555905924651076608000
13081 59309755515215597335552
13082 -8615340986023422422016
13083 10687851910790457926040
13084 59765830260009108809216
13085 -48771164725715368163220
13086 6722265884726613920832
13087 25213643463066859365840
13088 40554462791999657410560
13089 41894895676176375490224
13090 -7166031519478064163840
13091 9830916991111110436080
13092 -28571752049094073064448
13093 -5951870075224563294658
13094 -31684349532268391759904
13095 -26550149153442559394400
13096 36547979534554945121280
13097 -9389794614746489693568
13098 -5718638079422922689280
13099 14706733822698940594100
13100 23704343084798221574400
13101 28037133684645462153504
13102 -172975625543350381248
13103 -47973988741153198833648
13104 -1085200110825751904256
13105 -41392559402449561969740
13106 -24061308258895418347248
13107 -41699552433506128376208
13108 16093996722408017191680
13109 41927332240523835443310
13110 -5806254949449328281600
13111 10509661979287231629232
13112 -50377468323904989696000
13113 16138216058675610299904
13114 26835875209261805621760
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13115 -575420225581694221680
13116 -944750068928787598848
13117 8169489403944954035020
13118 15526643577362761823616
13119 17095146989376364428744
13120 4017152118974950932480
13121 173387758015497872322
13122 22763406789742870907496
13123 1538982302727547818504
13124 55324781672686713282816
13125 2062890677447620020000
13126 10818487790328477340512
13127 -58832033155419550362024
13128 16012379525146497884160
13129 -29290262478874974629360
13130 5474439508761414313920
13131 36756960214853452186620
13132 -38672562940655371182336
13133 26701425081439835517984
13134 -2355132231524699827200
13135 -8617391275299694100640
13136 275520292804871380992
13137 -26677853780575518924480
13138 -33534948936638810087280
13139 -25445540944373861364144
13140 1182705996622057608960
13141 76968485997001527247452
13142 766084799897597981472
13143 -17616595047401921676336
13144 7125097215394436382720
13145 -18435645289413102441600
13146 -10074196321099129529856
13147 -2808336703281159785404
13148 14915010210664784478720
13149 16114800413535373005120
13150 -14855070328917216523200
13151 -54658284522347636698848
13152 14732138464139863130112
13153 -8120915124799691789120
13154 -17751716703560647714224
13155 -34205163143318055861840
13156 8476168514058588155904
13157 -38062098623410202705280
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13158 322570680167472093504
13159 66331788357366529490360
13160 -18360488875933325721600
13161 7006904455644302164704
13162 -9037472268316304793168
13163 -25226078334211282248588
13164 -4052151629704016423424
13165 12653424812762992290060
13166 4190697984023128226880
13167 10845651879537378583680
13168 -13352512735832255070208
13169 -4666997237155928065356
13170 848055380191351718400
13171 -22315807597348249032628
13172 -6703550196622672538880
13173 -9701153266658697448416
13174 -14024665046305387813248
13175 -9305468657393572843200
13176 -43064892827910916300800
13177 977412539419776066026
13178 21837629038027996627200
13179 12978059733777100290048
13180 16104334258190103206400
13181 -43845689033284216089690
13182 -11357903546480244136320
13183 14779661103183030818432
13184 -76321349726268744007680
13185 13133349773453460256020
13186 39829758732249256552320
13187 -27340788336315531052164
13188 8168303703535774396416
13189 36617882335459887230
13190 14583721740756943017600
13191 25736519232756597345192
13192 -43763913894256677918720
13193 105005578343631025226880
13194 21581766843641098066224
13195 5999633589761160148800
13196 -23549972529081805881600
13197 11798754150080345682528
13198 29402158354287076209600
13199 44527150772951760252936
13200 -3391120444819916390400
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13201 -262213304942744117648
13202 2308410840262330911744
13203 -595858946450448755268
13204 -26367638446435838268544
13205 30731681550692791284000
13206 3129314436044425617408
13207 56530318316619560448672
13208 12822518884894009589760
13209 -5309605891312617218688
13210 16775311995045323969760
13211 -39466221598671614564376
13212 -29759760144722254961664
13213 -1459069857262071955796
13214 21906743044976824707456
13215 5138958449288332383120
13216 -17091422736142423818240
13217 -22350803328378276424734
13218 9100416644631903314304
13219 -57302311253064418361380
13220 37895884783458084122880
13221 -5590392156058573450692
13222 -30013750959904352362176
13223 13958742755436488558640
13224 29144522654445090816000
13225 15433104200143084344175
13226 -24840076368658403532960
13227 -11640038602827669146280
13228 6890321053520663053568
13229 45327231680053807159830
13230 -14414889538739591395200
13231 51623029594858252301064
13232 269037924245483175936
13233 -17973014065065508673952
13234 1189031854363985711520
13235 51967348623552969853680
13236 34199788547582846963712
13237 6155134093736313480704
13238 -6688843708527990864480
13239 -18034966540311650652096
13240 -25944722572196097331200
13241 -27761230795394615318358
13242 4441504096001906906112
13243 -22686003153519980495760
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13244 -225659833295843401728
13245 628166533166259585120
13246 7352894200907633302080
13247 -24570208289342872185960
13248 -5718938950002045616128
13249 49965195896950109053250
13250 -13751658048991095576000
13251 17988779100505749629184
13252 -22639431518555336251264
13253 38969233518371255010780
13254 -28726081113962431864224
13255 -597275140726126633680
13256 35940781230747140858880
13257 35457044870753131580640
13258 -11457835259682020961024
13259 -36945061608031081746540
13260 -7148399877064346019840
13261 27877940027611217743500
13262 6561384712475649672000
13263 -6462346004077243739256
13264 17813774926227663380480
13265 -11844987767208849489600
13266 -22574328538642799907456
13267 -60207136646547547393684
13268 7019429212432817381376
13269 -13899980979552938338656
13270 -11917729514737469041920
13271 -16362441504258337462128
13272 -13587220242360808243200
13273 -19762729074419314203836
13274 24396269201188091825136
13275 -15037318325505425764500
13276 -30040552448027037283840
13277 -36150116503758608909376
13278 2500572958813368661824
13279 6394050118145396149296
13280 27871027330181671157760
13281 -47187072506220891441120
13282 36439987125634502810400
13283 -28713930360903096297840
13284 -755251660640335227264
13285 -60431954667998945254020
13286 -339844745004039964416
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13287 974286536007476861568
13288 -37235355699980273172480
13289 -22293938520909146984844
13290 -9592287481594635713280
13291 -20737961578135243127308
13292 52107536832964968182016
13293 -12926301709409643705696
13294 -6004637620895888967744
13295 6246729563197958473800
13296 -4084345153866710089728
13297 18700977576760206129746
13298 -12268336074652029533280
13299 4113002972075299900416
13300 -6700528501690639616000
13301 44914129264488575095872
13302 -22929346756975424850720
13303 -20721676588338555445896
13304 -37481445330554910474240
13305 6961011637500730877760
13306 38712981643349437034352
13307 -12612494354711482319088
13308 28296621925245884367360
13309 -13677397726016991978490
13310 17650516492986751221120
13311 64981522104845550573600
13312 -21201668552808888008704
13313 31317664572664378946562
13314 8442613032512748590592
13315 14564640628322555394960
13316 41624704232286144935040
13317 25568906315184702848448
13318 15825744939115477899360
13319 61062914619361157496840
13320 8449360357381503436800
13321 8507434433284882315584
13322 21882263063635612625712
13323 2411693196586960820184
13324 -15123163054047652866304
13325 4539190681976859848100
13326 -1435596306044131256256
13327 33280132826466497952176
13328 11568374835122337619968
13329 -20553152740147298599326
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13330 -104904895002504468480
13331 -76370942447174976230868
13332 -16210537258939974752256
13333 -11276829592654416744800
13334 -10604266033209020786880
13335 5354209932462338088960
13336 66224556153003554887680
13337 41612835899172529462986
13338 -10832712972125718643200
13339 48289347832296410475140
13340 -17020194737384663193600
13341 -48147492790616969006208
13342 16087675748269763094912
13343 63288956006110937898744
13344 -29583050859813360107520
13345 -43866588924712478335320
13346 -13449350827868275198128
13347 26766714672565025580324
13348 -38732932098832196542464
13349 3650342308657194267936
13350 -3854390501571562008000
13351 -55588814809951239312240
13352 62886550617500634393600
13353 -54585280431880642218096
13354 32026327304774173443072
13355 -47563270611960587598240
13356 4470517077265243210752
13357 514640092015784738166
13358 3807521678885912105280
13359 2566073940472670333328
13360 13134681274598156206080
13361 3792862213794908481024
13362 26377117816042646279424
13363 9157331144361818605824
13364 20377325044443969590016
13365 34603214958950862762720
13366 2646134113112023149504
13367 47714143150588851253416
13368 3991446522587767541760
13369 -93647975663978054258940
13370 5361726782932058972160
13371 -15826940175835209530088
13372 1295330914125521816576
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13373 -854147436476180745696
13374 3717134689276334084544
13375 -32396711060308820778000
13376 15385244058754712862720
13377 -8957036646232106140800
13378 10283742660677111148240
13379 -91345509002360615653224
13380 -13141577160316273213440
13381 -20092229831848469918818
13382 -43358005406500072706208
13383 -19347568519999507130448
13384 10099168784162493235200
13385 -18164374242946251579420
13386 -8458118093942833752576
13387 13885873752202654266792
13388 -19835264435984221715712
13389 -22634167286784737952576
13390 -15119134530400046926080
13391 13349990001999263903472
13392 3822485484394213539840
13393 7056484561292797355760
13394 -4359014021522870007648
13395 34872791521867353331200
13396 -29237008413547330728192
13397 28321951240317441552846
13398 6951798072863066142720
13399 40679115779844855739400
13400 33350557120418410752000
13401 18794125135074698029530
13402 -29527217252327305528848
13403 19560206887154035155984
13404 -31733175280722690184704
13405 -18718141568591322224640
13406 -34379950264024306366848
13407 5705661705402992513040
13408 -14438934174384175841280
13409 -15907754558359736983872
13410 -14694160967175819276000
13411 63097252870330977002012
13412 25900180353381376573440
13413 42243457210838218891584
13414 -6373776058938385796160
13415 11034125392735876501560
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13416 210636638083070115840
13417 44534845456039020625466
13418 -46203326955176969781840
13419 12014004729280244221440
13420 -26441318095820506045440
13421 -22799004701663239998378
13422 24497632377871138769472
13423 -5278041580039415840576
13424 -7859413665692773416960
13425 -10804246654097180466000
13426 -12104062365340343431152
13427 15689770374592429510560
13428 -9227592551118794191488
13429 293403649126346453884
13430 30513902190650412710400
13431 -22881732658895366424
13432 2305447353140286136320
13433 -14592329342625675600960
13434 -14875694896941005137920
13435 22617374390985916442880
13436 -6745266417830864824320
13437 -37972178695531731422106
13438 -20969889559526568890880
13439 20605342976678545379280
13440 -6889937839289951846400
13441 -14818339452398081900158
13442 19920712498593298689024
13443 37551685437382987907064
13444 44601935200388352887936
13445 43892059501832372096700
13446 1172363196862285539552
13447 -9845783667543212127648
13448 -38471416890759965544960
13449 34683831629024249128464
13450 15812195823384327738000
13451 -51792127803911896789548
13452 20522209919780594995200
13453 13459297903059508272864
13454 -9088406034820833494592
13455 5912115231264205047840
13456 4232595209431073222656
13457 27162291887038294118706
13458 -28494854894426472671616
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13459 1703679693383592308104
13460 -33708784410177364158720
13461 -4254492571105002722496
13462 -10063470855767199234048
13463 44471508794037062144712
13464 35445223681218780549120
13465 32801762606518743529860
13466 -14525961634276285943568
13467 29624321351816637357996
13468 2594645716586524030976
13469 -58648846851550094831130
13470 17888400232861857552000
13471 7445151663919683452200
13472 -33658795780628410073088
13473 7978459100787069300000
13474 19959438767370358502736
13475 23133354968817927369900
13476 -13629436877952121863168
13477 52423930098484629531326
13478 10705798565011777981824
13479 48651267500603204658984
13480 49373229215930389862400
13481 27755101154622026783304
13482 -4121148742612502485248
13483 44767615966614783475240
13484 -72538245716744933001984
13485 -8258933434847897894400
13486 -31730407060791951061056
13487 -88905027579910635306864
13488 5232810080636534882304
13489 -13864484195087176804608
13490 -12101020590445635340800
13491 24219164421616757620500
13492 55619790380201259180416
13493 -142570856443360567731936
13494 -3320805263394293523072
13495 23784428940178978071000
13496 327191284171728936960
13497 -27775354980303240579360
13498 34492766943990777651936
13499 -63989976050871071449500
13500 -38724301975259738880000
13501 -45382394220872554163808
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13502 540535332524756866752
13503 -1282650157201889863296
13504 -18336777612379772944384
13505 -1288268553406675151640
13506 6607280420773825451904
13507 -16058470708942546461920
13508 -12049047108030690960384
13509 -46182208345931407780800
13510 10563481183832335100160
13511 61359278942571738655800
13512 5215183907031573995520
13513 -62526788344410099171238
13514 54126024667753796984160
13515 13415848273986135153120
13516 5715860506546934517760
13517 1616003826190780327392
13518 18593504308766760372864
13519 -18474111773672018036040
13520 -6953357873731067043840
13521 -40003467512775094249488
13522 -7477456433436551480688
13523 -24076707479057036430228
13524 11735549366424436094976
13525 43227981027317063655050
13526 -43994364825163367064288
13527 4587317333806411697976
13528 -22510539645572030976000
13529 10497059666989462616784
13530 -4811917006211460687360
13531 -23506677545639960807408
13532 7404488182047683865600
13533 22662762941498254483104
13534 30372728203273346356032
13535 11377931707004167197480
13536 60073779718421242970112
13537 18540497458505735969186
13538 7432449008155191261696
13539 -53387134238140391363976
13540 10046600213547606186240
13541 51779306108777393275584
13542 7666221210116953889664
13543 -79275773016195627868920
13544 -4407236903507839779840
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13545 -157397406068568818880
13546 12861482990199882452064
13547 -10503306390305518648320
13548 19897825005426287162880
13549 -15900759434916530623764
13550 -2305904521101230179200
13551 -22856518448296661125368
13552 -8236533427874332672
13553 33877482106031027774802
13554 22833269265283318275840
13555 21499744077940617966960
13556 64577897979632291368320
13557 43628112427802470071840
13558 -39119048547763479009120
13559 -10790308949478718951200
13560 -8755283778148983398400
13561 27048031722645020481024
13562 30623779505114869042032
13563 18056283528897710000424
13564 24808894508662993842176
13565 17028552937619014076460
13566 -7456044197748337551360
13567 -58073142130003379632384
13568 21773189287387324219392
13569 -26996163106614976821456
13570 11214533968492465497600
13571 -19591536939936139393656
13572 -12409917139512252138240
13573 27862356350066897625918
13574 -312257594622708566208
13575 6405078241352595684600
13576 -49414840151829322705920
13577 101292893497408528326426
13578 467821090268107204608
13579 32415970884455010081376
13580 8930051886704316426240
13581 -37122328650839141828160
13582 39553661886859930963392
13583 36064292343505084546608
13584 4157540862619408072704
13585 -15904932109206782241600
13586 4662223063542813550992
13587 -14497436805680069998848
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13588 960889170363203399680
13589 -23707930812171971756544
13590 -10860853642101923402880
13591 19046337956740652625992
13592 -40445989847417704704000
13593 -13512178565565323184576
13594 -8634947385944164416768
13595 -21441008715219997310400
13596 44769750991992798879744
13597 -13982803242891347020954
13598 -302531135725881174336
13599 -54199155945964601063016
13600 -34639186405018941849600
13601 33286556559700328364480
13602 -9875232454614621591168
13603 51024818097562815830464
13604 -26386988687381869747200
13605 -102701263939615283040
13606 -325816590582783625248
13607 -52035889208140910385768
13608 -18955870698260019363840
13609 1534101683726717351680
13610 -33111910021261599995040
13611 3733366985886560828400
13612 13305030985204409912832
13613 105420447371830067891862
13614 27735531998545500171840
13615 12120641544179148271200
13616 -3353352693172393279488
13617 -19614717708658504685820
13618 -54215440940203038437760
13619 -32850721528953294436980
13620 2436369503960402196480
13621 -38243397925051089553188
13622 24305710500605345605920
13623 -19181744556698052806400
13624 -30823217585368565575680
13625 -26380361662975279155000
13626 -1819330720023095115408
13627 -85970159445759652202524
13628 -44683760439155873989632
13629 11705748293340270973440
13630 -40000904355683149401600
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13631 -1427757403581981181128
13632 6660391386254558625792
13633 94496270676627195410882
13634 -22111353906582915420768
13635 -28931935894650659152800
13636 -5420158018889918001152
13637 -27986411017785549228900
13638 3798629093050092874944
13639 -5654843934055439252976
13640 -11527326248895391334400
13641 -28421075850384081313008
13642 -40321699622235879724800
13643 25268888257688851885200
13644 24500715670446436558080
13645 -3107930576313028706100
13646 25529585189070326062272
13647 6503769172638737886600
13648 -14789907268957005488128
13649 97604164973493741793650
13650 1491862895274946521600
13651 -5404310516486352337776
13652 31744520891203751665536
13653 6380332458743262402684
13654 32920255862161324927776
13655 -32550626551414051870440
13656 28791740373658220851200
13657 -26397711940853650412288
13658 -9513090821996648098320
13659 42555167043432652168560
13660 21550803250687454983680
13661 103520118315396884270400
13662 17528796074419821434880
13663 32433619198550372209624
13664 22912208408914086592512
13665 -13399785382785859774080
13666 46994673729900268606032
13667 -36225771751773407123040
13668 -39660024776401323915264
13669 -70442231286635165404930
13670 18957305251568917457280
13671 -10190710730440813351968
13672 -11872225882820927923200
13673 -42430378884928363254
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13674 -165313515038217944832
13675 -19179108246579621903100
13676 -20643115054027293907968
13677 50800075354144873717632
13678 -3511739099301468706944
13679 78467636073801128579280
13680 -5776727262963432652800
13681 80728920879693779958482
13682 14641740075837857970192
13683 -27539543281271611423176
13684 -39249200957031534163968
13685 10412401484488037448960
13686 15585037732693055600064
13687 7776722118070011935336
13688 -56291403348516542976000
13689 -2428476065423345142873
13690 16775470603350898946640
13691 25095246571185364477092
13692 -2222530163650199789568
13693 -89389667782955880456058
13694 -20371695276148182707328
13695 -19088594065022222482560
13696 30507987481718119464960
13697 -88700015634304462633854
13698 -21121450865323233341616
13699 40300635360016510519040
13700 -11155313093559023068800
13701 -8324796484705715124768
13702 5060034115877872825344
13703 53289058866519511810224
13704 30490654778934159237120
13705 -17043310511397493834140
13706 -5369404329678661009920
13707 4120545301740601244604
13708 30610729280216492006400
13709 98962323509865752489910
13710 -8865297800131489799040
13711 -64202620912945526580688
13712 -21969827317269735235584
13713 5001726883341327781824
13714 11174566745774649837456
13715 18956163575485652273520
13716 -28338465292666681098240
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13717 -1175640897967711512480
13718 30529524093647153615040
13719 -44965241017692190720560
13720 25103478977631774720000
13721 -45269751466706893521078
13722 -31142945838133619900928
13723 81823537187530338227972
13724 -5790432024038060120064
13725 20158542486728429108850
13726 -31911090863786214530688
13727 -4869533581936116151968
13728 15310467627110234062848
13729 1657400918665850831330
13730 -22819984953538688022240
13731 3422058956486351596800
13732 11812237533769027220096
13733 -17352103081976426096256
13734 -3355815783109845444480
13735 -23040391264108667976240
13736 -47689929874592439920640
13737 -621447147611027226720
13738 -12691955675454358470480
13739 14839584959522125257000
13740 21185318936387375078400
13741 -7975410539951021405056
13742 -28063975048900955329728
13743 -6283929767074843186800
13744 5372355427993466716160
13745 67498426437408231352500
13746 -29601668073593095603200
13747 91139819401991503057320
13748 -11925855806500173318144
13749 -31199573084147666394336
13750 6272871651830518020000
13751 -62271709970133927532248
13752 -26520620879497675898880
13753 -38705810322446567255340
13754 -8392058115694667830416
13755 -12870636356827821761280
13756 15642990437678924024320
13757 -104022989542377190583994
13758 -10665494279472065294016
13759 -36241499635454926287040
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13760 -223278188667359723520
13761 -36258141021061749557040
13762 4779042805951628078592
13763 17703294166014552126012
13764 -3571719162462118821888
13765 17804468039613284409660
13766 59120116604402800916832
13767 -3626619403771629285552
13768 36509902006900347970560
13769 -35696889877411047895974
13770 1333043012088073450080
13771 -64299808513949339163168
13772 78286328327452872786432
13773 57213607679844708705984
13774 -17627862038839714908288
13775 -34908362864287058685000
13776 -1283385886004267974656
13777 -31730555523683085796800
13778 10254800304158211025032
13779 59341766280178548193524
13780 -6555924106425047370240
13781 -17157073043507278250418
13782 -23000686487974158239808
13783 -15050983739133861267840
13784 102004660755863836354560
13785 -5919674458320540388800
13786 14215735993859808728544
13787 35117808240943593105192
13788 38717462057733008105472
13789 88406274927121001223590
13790 -5582391451180879345920
13791 -6534121154969040180408
13792 14118758127008098025472
13793 -42181895647172230904556
13794 -32131802909313233280
13795 6379004752267875638400
13796 2756858890136093097600
13797 1796049871563079117440
13798 42036561166783977266400
13799 30023805864265132351800
13800 -10120537138565855232000
13801 10051202362386258854692
13802 -83882443677683639347968
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13803 -389452250919668844096
13804 -21856312773220432066560
13805 33524528751942486541920
13806 8176841655139734171840
13807 -87861579973310900672944
13808 10671914884129132511232
13809 57414136683482216782704
13810 20271662257214596102560
13811 -19943552672052949653168
13812 -20224992498790278463488
13813 26277062067447333677920
13814 -42740788008385066875744
13815 -8404192862784297323640
13816 59395961712933159874560
13817 37283013581515330825812
13818 27580917551820869408256
13819 32447223383935852081744
13820 19532739218772559342080
13821 6557315233964184434304
13822 14760305028353664755712
13823 43610640589636185921744
13824 26744317651635111198720
13825 16274331206621308912000
13826 9302337573615180079104
13827 9889084816329221455680
13828 -38654930825573346831232
13829 -109012959240204050721570
13830 21304427048821549825920
13831 10453104145599099924632
13832 8712827316316758835200
13833 23290466160212787806820
13834 7353756228396352512816
13835 -78117804305871571338720
13836 -7744158043447299199488
13837 -24293904956936679339828
13838 -16145536281746529909888
13839 9557572288012822120320
13840 -4531320844010616176640
13841 -77606964154079311111758
13842 6884341731858605671440
13843 -19305163043915792541440
13844 -17977373214216121179264
13845 -6885368370795845669760
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13846 -128304275230032685056
13847 -9459694924093648313688
13848 -18684454246362740183040
13849 20908387815491210645520
13850 -10048080995459578743600
13851 32858684439753015583740
13852 -79033098099772070808064
13853 -39644536909912312079520
13854 -19917531527347346316480
13855 11935748302235034777360
13856 -19647271177380464099328
13857 14853647647295062905600
13858 10784554629704073784944
13859 68686750875181166004060
13860 -7232618347936735703040
13861 -80813326796940729384288
13862 22002457959423442195200
13863 11803036821098036175144
13864 2658436056307213839360
13865 -67355310523391357443200
13866 -11707470881479751083776
13867 -28361678724580874972124
13868 -33619480538424735351552
13869 32800996108960036244064
13870 -1809058425312784060800
13871 -23169115932219411148176
13872 3338343001522328518656
13873 -48740205171848295920878
13874 9419849347382877591552
13875 16484524623441518364000
13876 7957116527315010431360
13877 30040504194916208271726
13878 42140499525674865947520
13879 -14271959674870621362520
13880 -63515894323852635033600
13881 22490383795400123838144
13882 54700573183170544790784
13883 8892705955445658684132
13884 -5356193193660317137920
13885 -33552054058930423086420
13886 24190921817768224620864
13887 23057925061818584730744
13888 2388353989581897465856
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13889 1260915579545554326240
13890 -3569341098815023150080
13891 134934564310589828030400
13892 22625221768911450181632
13893 23052580077596676935328
13894 -26906183811720598329504
13895 -16830643263340489957920
13896 -52249973000475166202880
13897 46900482606885902687140
13898 -18050247872594149774800
13899 -6611343215635329190992
13900 22400562919442126048000
13901 88091514204849088870902
13902 -6439008420190485974016
13903 -196259731377320936848
13904 20115584072683333877760
13905 79903308880492214947200
13906 -34170712915881580950240
13907 8440354473880677714156
13908 -27511410720604784117760
13909 17699152740280986790816
13910 6043582413599526149760
13911 15998098452998029524072
13912 -41367378651800318853120
13913 -117656266927708529054838
13914 -30397960898522034740496
13915 44872216880533948080
13916 24458472071875162879488
13917 -8873748252792680181120
13918 -11161332260820443283840
13919 32359472691770126750400
13920 -30743506349788771123200
13921 -50418633713254876646878
13922 56750361761291669458512
13923 7591983619435749634464
13924 4751694000555562646848
13925 -4780825035837028525350
13926 21964578243216386738688
13927 84362242821134340194440
13928 5134451402417453276160
13929 -37187687965393523151216
13930 1413781839207593856000
13931 44658149633540838159732
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13932 41977803623433313536
13933 77089941292004036676182
13934 -18262283218571611752384
13935 4351765674142832374800
13936 8829378428003624845312
13937 8922670089350490467904
13938 -9216887222330696627712
13939 38742222627450863052624
13940 15128569907270346401280
13941 -42587698785272656981650
13942 -12481485994011239116128
13943 4043582052460293162624
13944 10456858454839525048320
13945 31095972092720397989700
13946 45520311031534786782720
13947 -54257160634209423412200
13948 -65607335288936937460224
13949 13517565689932841543160
13950 3675105060542464953600
13951 3894902715619007043952
13952 24842390385833646489600
13953 -43261009967058611199696
13954 -18087883563537089419824
13955 8204964762576459657360
13956 -19508249028323647484928
13957 -1927520582544975196548
13958 -8599885567032435172224
13959 -105279230149985678492160
13960 -10463337747469474560000
13961 -46534958304958534887168
13962 5875024534379971326720
13963 103423364864820108768212
13964 762128689787871710976
13965 -22020930285616919210400
13966 -59730997782877211285568
13967 -67503686037317873547984
13968 -8415104367967485124608
13969 -82256264364695424998540
13970 16281168978303844392960
13971 59330694888516410832312
13972 -2683527438366145280000
13973 -32868604032841385286660
13974 -12413126433879161682048
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13975 -252293725373328409400
13976 14676576106095737518080
13977 37796895674948773180314
13978 712832177433029844960
13979 -16021431775102521955824
13980 31467549409162104591360
13981 -8704584810860570940672
13982 -26124201280849253409408
13983 -49844611696234028486400
13984 -39098083215158107176960
13985 75965203301381243148180
13986 5365751704437821598720
13987 -28161207605806514874288
13988 21973169457402676773120
13989 -51330347220443921302176
13990 -24738097358494327248000
13991 93413239602057860908752
13992 -18165242157210285096960
13993 19421594537902390288000
13994 44147987128925007109296
13995 -27376260678176014619280
13996 67276459524315381536000
13997 51046493178988545991446
13998 26933856766184185280064
13999 -116373636022273367878000
14000 5933787450786004992000
14001 -22942672740750179914560
14002 -23524062380442331512048
14003 -88242125841618460071360
14004 -25070890578666319877760
14005 26976367657092531813660
14006 71941412721097961798400
14007 -10101115572404376199680
14008 131708545571716374159360
14009 -41092497289977452168790
14010 18034825750239096610560
14011 1844223655005601088612
14012 -6623160911501658574848
14013 -1582574119477759961658
14014 -12579222999577373875008
14015 9317237845337794301160
14016 995704210494263918592
14017 56989949984267912991792
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14018 -147075344484918919296
14019 34829770196266426564344
14020 -40720904705390950091520
14021 -23490644082592062955488
14022 8959618054996081260480
14023 -26687529803977680155720
14024 -6766862629017300311040
14025 23724040028908868157600
14026 -4118605586100046350288
14027 42781699109261500765524
14028 17110511145892494360576
14029 -49895874292480479327370
14030 -15033841445603370458880
14031 -8996738619619028902680
14032 -27740928000133435531264
14033 41456945959954561143282
14034 12564592660460432753280
14035 10789169517060204684960
14036 -94189722556299722880
14037 38421523916475866278560
14038 -16267631049090938170080
14039 48783673033885669409880
14040 17274758227974567936000
14041 -89629877519128958673200
14042 14401031586489347304960
14043 10978734580966631420928
14044 24797310060381959707136
14045 -32465531527766454818190
14046 -2875339512656576231616
14047 72176820242923598405112
14048 5710624165569700823040
14049 13957058957318041953024
14050 12873471154688112274800
14051 -105721414752311870862948
14052 43288078650511088120832
14053 -28945233610627464781056
14054 -44467840100605334325024
14055 47027814681435288215760
14056 -18364959238492372746240
14057 77904085088329291557306
14058 14277139711453852616448
14059 -1882170388210243179384
14060 13811794248096371788800
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14061 -317127600100981524960
14062 22863627949797638035200
14063 18956291952731925573600
14064 -5952004096107721752576
14065 46523716984314103703400
14066 -23506076567669901235296
14067 -67971817167232119215760
14068 77807875057216406334848
14069 -44262678598991440573440
14070 -7572518368972976240640
14071 -21275686938118807784728
14072 76619443199604683980800
14073 -17417680907137234896816
14074 -1724597535244056173568
14075 -6246577938132120470700
14076 -21537488533691425655808
14077 17629391227193128600672
14078 45967343897585696547840
14079 411201777742848646344
14080 -35225716759679824035840
14081 97074652665868600218882
14082 -12021514827714684206208
14083 -125542903985111244593668
14084 12485968311944495886336
14085 54604600337619637952220
14086 -60203687803676862895008
14087 -73582861830090700764264
14088 -51822661562433191485440
14089 7966519864909665334324
14090 6458728420344644488800
14091 -15692347478606517718272
14092 -3204363983389100177408
14093 -124623915986635187329620
14094 -41298027296740554795840
14095 -51428937239040133697400
14096 4167776535374714314752
14097 12063384104533582851072
14098 -6838070160487879272960
14099 46104979678803262852464
14100 25419050349510324326400
14101 37048722072811743470400
14102 -12937130471319293992896
14103 -36805525307770080845088
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14104 -445782435100817633280
14105 -2469028629769288903680
14106 25174841095105529071104
14107 -48789065798454126443644
14108 -69395359383142951721472
14109 24588884983076503979904
14110 -23483799513137819399040
14111 67094141185565872938672
14112 -37934460002817255112704
14113 119597073125440126033584
14114 -52921222391369245447344
14115 -42478552784482665011280
14116 -63297656235710946559360
14117 14530127284179584948640
14118 -3482888998864145173632
14119 -38095664301830068401104
14120 10164161157111047116800
14121 1598850697125953910240
14122 -6850772837280453005568
14123 -28237898377336118758320
14124 -17895844448794546311168
14125 30567817391164333119000
14126 -5682434483990499930240
14127 28573791317329470991632
14128 509452988007828733952
14129 7132033686892728398400
14130 17324686040165805843360
14131 3108516267983173704832
14132 -13948128189394021951104
14133 -20005430747779174815936
14134 12080320058785732365312
14135 61872015415580318435760
14136 -11993842583585036697600
14137 105170657769361097530192
14138 922947127422881028720
14139 71527164383989338110604
14140 9731157713233914746880
14141 64089063024725691950400
14142 -29635588955115601553088
14143 78448188533698142355392
14144 10769709573240448352256
14145 6991821295025329203840
14146 -3900303539246563053696
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14147 770604852941493652992
14148 68120990079438714808320
14149 41051567308050042197150
14150 10228153046757910504800
14151 10052302116290412580560
14152 75462434290157718988800
14153 -84796844660595915074598
14154 12253537796317269484032
14155 -57438873496632591810000
14156 -49752331838205799476480
14157 32717633490438951222
14158 -7011566159078125120320
14159 99502336664459949909360
14160 -6234841026670569062400
14161 -22773320770677083372661
14162 -2635301056077286987488
14163 63241706005292704156344
14164 -53114765950618788970624
14165 -27202701776703471083940
14166 36076027414876310528352
14167 -16037004893302809324608
14168 -14098534102430064967680
14169 -32790974512922361547056
14170 4921236896978787537600
14171 -42173193489465811976448
14172 -45438599594470901995008
14173 30306219135188558928422
14174 14114457944436544242240
14175 710967196389606647400
14176 -64592419286493039034368
14177 -3476348052366544906974
14178 24926330384187095566080
14179 2815180684974881875080
14180 -4964933516742573561600
14181 -11578920888098407646880
14182 3246213407694374662272
14183 -44499943078576581867096
14184 27612090893739401026560
14185 -34360450493078399302620
14186 7028011224845425763424
14187 -29033144339586523836840
14188 86963566065170111813888
14189 -2127506103341480787744
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14190 267452185365265904640
14191 453717156135110851152
14192 5645490472736469712896
14193 35542282173340615984080
14194 53173852941674084078592
14195 -91889306026130891063520
14196 -9058119105634309122048
14197 31253526737022379321646
14198 -14996144370409387261440
14199 59060735733194507839464
14200 -21092568164229551616000
14201 -10116569464029762320496
14202 -42690155761139839464960
14203 -34689071605617545108720
14204 -36372910996104259567104
14205 -34704020257690736564640
14206 18937316545274888151552
14207 -12608053929154960604544
14208 -15523479217313918484480
14209 -1471429691065982708396
14210 25259151554465549767200
14211 -60599760738196444135740
14212 57940733482275629905920
14213 -122179093497779582522916
14214 25454908697579361036288
14215 -27588266376036317045640
14216 -88366119945424812395520
14217 5962438822388035845312
14218 -52420501051711408927440
14219 1200298679128374598920
14220 30797437640536559462400
14221 128515372597929394218422
14222 10429022504170147225152
14223 -9669799372513274572032
14224 4342348890771256508416
14225 -34485811703788961348250
14226 19421530021716379772544
14227 -47962509001826213046168
14228 47806011632497718045568
14229 -26741839494440957160960
14230 31517355104738791061760
14231 -16109401674345606506880
14232 -6457329288461214535680
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14233 1088921392968013014544
14234 -44084042531557763874048
14235 -1029337448810313353760
14236 -11304144121055795806720
14237 78776228682993537121440
14238 3888497260462483154304
14239 -62131233656484158756040
14240 23745556814781608755200
14241 55357298186740001069184
14242 -30769026814215104599728
14243 -21906684369678686057508
14244 31922212640280427938816
14245 7878166512261735231360
14246 12166075951116435069120
14247 -18628372670780277356976
14248 14505470220610738575360
14249 -97835875124419611615750
14250 23148487229975110080000
14251 119244467032620585299252
14252 2113578290956907873280
14253 40020042912462976797504
14254 58790068925034593952576
14255 83574982333792714505160
14256 878777765446756810752
14257 -41238418752276389331660
14258 -56441203799068613345520
14259 -32078444800618837913544
14260 7004319090847050792960
14261 -6311146637341321170948
14262 -22104773948730851638848
14263 54983905007995207848240
14264 -14088110189156971376640
14265 -45761021102995568532540
14266 17090247867237691211520
14267 62800719963158257320552
14268 -14676290892758486154240
14269 72681246941288404027840
14270 -12068215278837254953920
14271 -38200700139421592416896
14272 19798972047582084202496
14273 16945325270834210927040
14274 -10961609400314724084192
14275 -36520716211847238501700
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14276 -739509764767775597568
14277 -34303466690488689634080
14278 62061207840963586080
14279 46406423446538853610920
14280 11890037258867780812800
14281 -64718572303982868106918
14282 23800211909692232994912
14283 44351296062159578932440
14284 47051440393857335503616
14285 -31625317056746177428020
14286 -7398360560343272780736
14287 12721972710364236187232
14288 28282385168531706347520
14289 13456223896859932956768
14290 18787230800656765322400
14291 38538942349561731115584
14292 34813274040466922399616
14293 -60818214807579193793458
14294 13746319707081493564032
14295 48727094814470917066320
14296 -87347780128235959326720
14297 -29610938275016987755314
14298 -10888624145133800142336
14299 -37993899642477880502240
14300 -11593229347181954035200
14301 -2587554933000802154208
14302 -378829050596754507648
14303 134889396092889259131552
14304 55292031878514691276800
14305 -87756668221083202818540
14306 -22316068431849697537536
14307 34881282255561985615680
14308 3656452333189009538688
14309 -7901139332831368035300
14310 -13557712609216693612800
14311 -42152063827780980067176
14312 -22439159930871586636800
14313 25900634369036851449984
14314 28360505072231740390752
14315 16673497956110446432800
14316 -1067832841954478197248
14317 -134729210964144914825120
14318 28340022430963480695360
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14319 -354626619130187924616
14320 8016616157883037286400
14321 122768726126576554749522
14322 -2860872787225856212992
14323 -116820971082417798437428
14324 -25934310024260261618304
14325 -17750664433529821382400
14326 18982118314093837795200
14327 -33583134957850713100824
14328 -6992965826475729408000
14329 7801862643388799556480
14330 -20757849068870382097440
14331 -36608371137726298996176
14332 -81469396618933102280704
14333 6300032473570832209824
14334 -10006955398496670909120
14335 90294350329046057060160
14336 2231916603780617994240
14337 -69539464104147171877680
14338 33530388951885850624896
14339 53265499471357991608224
14340 12791691930289731379200
14341 -3598569511508941780258
14342 -19209239523286352297856
14343 12789933233560163501184
14344 -16161166540473280634880
14345 -42454632136375274692800
14346 6279851517129075220272
14347 -94667359760459431948204
14348 -69056190496899382823424
14349 -70024785920371544463936
14350 -3157315272141512227200
14351 22369545428230360941312
14352 -2679357108441066504192
14353 -6456809681758727599616
14354 39744067113663519743376
14355 -37680440533156737716400
14356 20119989193846713165568
14357 40603047214511475373806
14358 -19374559556970241866816
14359 27879710556586954540104
14360 64300384779645256704000
14361 -19491874690479938350128
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14362 1132283539838272534272
14363 6013829913699304688544
14364 -19255823034530206924800
14365 48645202438536415199460
14366 15209332767711384479424
14367 -7999864682758880251320
14368 120456674221103338291200
14369 80332926258807563068770
14370 -30696911079362960947200
14371 45592576129444308367312
14372 -87635865665646835799424
14373 83719751636008361935422
14374 59864355357735303891936
14375 -9114620543042247255000
14376 -36233474860071143424000
14377 -47391956474706269335728
14378 -8849492072940395735040
14379 19324819839032672842584
14380 -69034255886558840371200
14381 -4209997785351310415988
14382 -50617459564401843042048
14383 -7111689283204357331480
14384 -6698125567010101002240
14385 6056948203970039026560
14386 -30721470590693939962608
14387 65992349077207409553036
14388 -14572431378750221383680
14389 6649182890368621582190
14390 2700188993270686579200
14391 13044620654935076299680
14392 -33893900478606006558720
14393 27308595737776221638340
14394 -8173293826357125043200
14395 47144580227719470518400
14396 53137117252598637135360
14397 -23881462996157434886400
14398 44511557372754801243264
14399 57622208329646473968
14400 7822044920406992486400
14401 8605882316485735070402
14402 -37476115143075490358400
14403 62129076015390174202104
14404 -13963157862516579793664
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14405 1280612900700940601760
14406 -14063562884007678994848
14407 43909402445602828557656
14408 74843045853941528232960
14409 17536192492234802215914
14410 -39137241166680519233280
14411 71791648782015996405012
14412 27383893561494398541312
14413 -21052090993649735859840
14414 -17650171059373141978944
14415 -27527383663159255296120
14416 10880465018394933706752
14417 44071433310277849871220
14418 998829952296234161040
14419 -41042738668627785724180
14420 -26875204734194036613120
14421 26777894850198449717760
14422 3159488534865718132512
14423 55273125748821262065672
14424 49799476351959096913920
14425 22379632580934387755150
14426 -30840658109664481859088
14427 -22499943638243555942640
14428 17706156899941420179968
14429 41146242284936352451776
14430 -3075175838847322586880
14431 -8922025208075435980768
14432 -32402423450443432329216
14433 -29085863345630895103776
14434 -13605451777179572663808
14435 -19871387461621052211120
14436 -22316812803262991668608
14437 -71602188923348445926914
14438 -57163088289020573678880
14439 -59825811000040681916376
14440 -1152456508869453849600
14441 -8471002227581924704128
14442 22781735156367928984320
14443 -25247593639216332204912
14444 -36090612824026233467904
14445 -31939806565487063678400
14446 -22274477686161984600576
14447 -77585428298116856557104
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14448 71332144639174508544
14449 -51231469406969658645550
14450 8212807587567728152200
14451 -2681203709602560525768
14452 3720449458597800523136
14453 -83672656376144449784100
14454 2134380293903967939648
14455 42532488300272944289400
14456 -29127886920582888345600
14457 66820073956188053800320
14458 -3464012880408470155920
14459 -82562886511771668885960
14460 414423226193037788160
14461 66402720548774816541062
14462 -204082156311887188608
14463 -79171115727883806078408
14464 -28785718049497499566080
14465 -62679038100568627308480
14466 -27470264573379936744576
14467 23459819495764310703072
14468 53944978065337762155648
14469 -3890798437073995504512
14470 -37330185548216582824320
14471 -13980621013867776675000
14472 95842055720191902105600
14473 7675223283613226796084
14474 38053050448234130450736
14475 -34971720368335325177400
14476 35410309087086822260736
14477 32624351186731497309312
14478 16940075572272146595840
14479 149193743019937774476080
14480 -4752488106392914083840
14481 -23862163337191078540830
14482 2599668933832534771872
14483 33845135528954923402320
14484 25082992556041079181312
14485 15475935701906867241180
14486 22790747630398368540192
14487 -3911150646263448282240
14488 -113283016726024745994240
14489 -59814379928619648118710
14490 -4112277500138312494080
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14491 -2072235129265022128088
14492 59191032466655722876416
14493 28397033501018098299264
14494 59325272322290339239296
14495 -20467748515805089322880
14496 40867843162221742915584
14497 -13117746475938893588800
14498 29062821855385928488320
14499 2799821441472663785580
14500 67856434820762575680000
14501 103469150619101449788732
14502 18994593961236996349632
14503 -74877054191087591642248
14504 26122031579226823511040
14505 22511744592008511994560
14506 -24255192657999316020048
14507 8943284499625441750680
14508 5107051997777103704064
14509 -67258735742490949107360
14510 26766349090442254964160
14511 11592256101575888479104
14512 -83292348483597942784
14513 -79481136507235955618496
14514 9670145687980967427840
14515 52375501287971846354160
14516 -43352081509860921262080
14517 36873412377631227922734
14518 -19305557068414729851648
14519 41305730582907609274920
14520 51240084373655654400
14521 -49423797716998160320508
14522 -11384298055999455056928
14523 -152884041769995306978816
14524 23652022873156152452096
14525 -12524885505590944231200
14526 45440720755922818166400
14527 1066213013559771708400
14528 -3670610545297176133632
14529 89142211949928427604160
14530 23419402333305183344160
14531 -77366141272387601260536
14532 -5902938501979804766208
14533 115656589067249715306782
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14534 -599418630907845101856
14535 40413577474660138333200
14536 60033407537179503820800
14537 -115713471682336780667814
14538 34537149652772468991744
14539 -13698413395209783804928
14540 -17523332239481640821760
14541 -28998382954847073931296
14542 68389126234992213303744
14543 -26333696342803199048208
14544 -9170014778966381469696
14545 78698504197973884461300
14546 11169756542261052503040
14547 8030995532581986458928
14548 -39208160992064346404992
14549 -65542619610015841974450
14550 11568540991839815188800
14551 7537924737110109404552
14552 -52647950723468770897920
14553 66480097706044258410720
14554 -59221946233737093058560
14555 14571901198351978981920
14556 -43913452179769282672128
14557 -53269976150826766799194
14558 -40010643668528683698240
14559 -31915015512306530470272
14560 -9190847456990110679040
14561 -36278680541246862047838
14562 15286486326016305082320
14563 -84647064613930602713188
14564 50037373823112914813952
14565 -26153927178580882608480
14566 -32160743550296533716768
14567 54971399168289526623792
14568 -53138787330675111690240
14569 153699366089841573738996
14570 16461568293002444021760
14571 53961063456218348002140
14572 47618883049176981790976
14573 31962939189295962170400
14574 -15763490136737972149248
14575 21757737200229153138600
14576 -10867437759720745402368
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14577 367466477276933421408
14578 -12577491945014106459744
14579 -49666318276777335359520
14580 -21912405691022246574720
14581 -37942026366267189447008
14582 -37302613766381138053248
14583 13526049573362234024424
14584 -114827033101298151997440
14585 900725500559306355780
14586 -12900419778143141217792
14587 65049303563946229595760
14588 22862088292948739767296
14589 -28143777063547328619546
14590 37493438470524468532800
14591 -150280911558449326411008
14592 -36651318145006813839360
14593 20478464216670593667842
14594 -38763599049545518457904
14595 -12162728935073341497600
14596 11335619797533372176640
14597 54963433500110660795712
14598 -13869439523489982098016
14599 -21227580451481363712536
14600 -3153261980159846016000
14601 -17512723769358131548416
14602 -45428449087211514382800
14603 -37584620569267693178040
14604 -9634803470810721391104
14605 -23656896788424803850240
14606 27303505766506270032960
14607 124227566913866962346640
14608 -15481151525657905790976
14609 21337606310816354884416
14610 6423974909512089269760
14611 26910609916900577421400
14612 17889416899872642039552
14613 47987216462212889418144
14614 -44571719760586539109344
14615 -33546266401898422401600
14616 20641595280881115340800
14617 134031937761435607028352
14618 26752577568219227819760
14619 44238716313925736611008
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14620 -840864270503347614720
14621 25507832329564151934822
14622 4356545402607843799872
14623 55081770371559005641840
14624 -59697025730772045594624
14625 -23570533007001427167000
14626 53051472413648574534144
14627 85781583393306736144476
14628 11037698568113312600064
14629 -112801829534615468408770
14630 11062960022843227699200
14631 -31767274662513926073048
14632 23165595764809202073600
14633 11256241485100115637882
14634 -6626654805161283701760
14635 55510832222260138080
14636 66976408301686860238080
14637 8978477358010444712064
14638 3396701298792171150144
14639 -66611348031814852312560
14640 8358226181922081669120
14641 -81544677556667127577895
14642 55405738304621279795472
14643 9105936573744845878932
14644 -537767965140671842304
14645 50697312078810571435800
14646 -32442247648967596324416
14647 -61844733889685426289008
14648 61173770649396441231360
14649 64376005085717718587040
14650 -14642792660747129281200
14651 18277887820963058738352
14652 -16295560748125686563328
14653 104312039958598455720902
14654 -11896299382911271711488
14655 -10636517464230410025840
14656 -31917594998205707714560
14657 90588387203762154003906
14658 -2596810186417424140800
14659 -26819588840176850864184
14660 -56258481470572220824320
14661 -1659817289310814446498
14662 6687312535634746964832
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14663 483811384809169417728
14664 -33052884736504604590080
14665 -5936400654097705646400
14666 46985188317944005738032
14667 48740413631802576689880
14668 -85410711110302470126080
14669 19429851815130807182070
14670 -4713908627487825017280
14671 -74659965641424724252608
14672 -10438289535257146687488
14673 -5710865288059386163296
14674 -30715637148739837831680
14675 62071501251321600357900
14676 -9338821054058843117568
14677 30990471939120115955260
14678 -12433652412264982866240
14679 -33420223234105645903056
14680 -72590529219723248025600
14681 26205529983049767170052
14682 31583297693824102420992
14683 -16745928230131003931068
14684 49910640837669420028416
14685 -16263099652392098251200
14686 19466448781217835196800
14687 -118824384359617688588760
14688 -99545288600272966778880
14689 -37920536731491907185644
14690 -5702403656453189676480
14691 38360903845435506296640
14692 -22867428181478273997184
14693 2657428594230649293600
14694 12181971593625004523520
14695 20815187756015303494200
14696 124419377853228918620160
14697 -20744998165541527451712
14698 57077644357323068295600
14699 -121128176493123758076300
14700 -16051228228235051308800
14701 -1609081579322095118996
14702 -35279044771895889728448
14703 -47190920615833658728680
14704 -4800949559703494164480
14705 31700801795863599965160
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14706 -497986441942695995520
14707 -24727773282236662450176
14708 20439728725984242361728
14709 -19396064043893199561696
14710 -18396322882649406858240
14711 -267339666288841193617248
14712 52647789947110974443520
14713 14836647369345027369962
14714 -22559783979334332127488
14715 -26008308283964092884000
14716 14213392158999854474752
14717 -14314061216885639226234
14718 -23716057415713622249472
14719 48554898213193584473520
14720 30442315560791939481600
14721 -24166971705590716032576
14722 16554559394020247927712
14723 133467013510877182446972
14724 -34488227483471152621440
14725 14365835186566941616000
14726 3185342670815253379200
14727 -16407810789633532808280
14728 34335992858905019842560
14729 69728008536630692609088
14730 14134532279025079998720
14731 55443677791614920248532
14732 49657375987843900784640
14733 -49164560111806671737898
14734 22860378974422658450880
14735 -13838424282226193089440
14736 3808760994463182815232
14737 -86016490769828860145614
14738 60845168762733304133520
14739 36288409647670757120880
14740 58845851361610860718080
14741 -95041666144122302175858
14742 -386602588376145767808
14743 18797935253066226593424
14744 67562977994070900633600
14745 14474985421872719661120
14746 -2871711220034604308256
14747 95740830530894852072196
14748 12818382149620646484480
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14749 -1053613705854792846400
14750 -44710316481089180880000
14751 67768070936713242708600
14752 143459470667075905585152
14753 -272371517284820371998
14754 -44460350441609429335680
14755 3794597687195573574960
14756 8994526277465837961216
14757 52812116246108705804640
14758 -84820248768416771361024
14759 10848315920576268387960
14760 -14287763011289431910400
14761 11011304243267868147300
14762 -83197247538330471504
14763 8196999629848498909440
14764 -6944287167819879111424
14765 -31832398536338832884340
14766 -10175108782526437671936
14767 8821886228388089468816
14768 -5584142587723822596096
14769 -55116475403851208803680
14770 -13185298647120948042240
14771 54281600095273719816972
14772 -35927407026430984286208
14773 -140727210817356784333440
14774 -17596073145981900467520
14775 18481202306308003663800
14776 115453757103712076206080
14777 -5649066990864726793728
14778 761255656004214171504
14779 118359648485019429633380
14780 59771298569083884249600
14781 -21323561590347866448480
14782 38348250504326000884800
14783 50338348082114520628032
14784 -6089043737418355703808
14785 -31447030966884181375020
14786 -8652410542684641519408
14787 -9584723281830846754752
14788 -91897304677506055894912
14789 5667226867704705318624
14790 25904116518428062252800
14791 -23711805148320477061328
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14792 -78481957981931027504640
14793 -5655234337064352247536
14794 18752347695703184972640
14795 66717504698599364173200
14796 -32057879429981073392640
14797 -43716823351450472655754
14798 -33577401106877327388864
14799 -52292468276928004310136
14800 4586528310457457254400
14801 -870249978675127243998
14802 -19391404867619046288768
14803 -53772692573876482220616
14804 96796740349751294326656
14805 24698639172913008226560
14806 -60832840437124429542336
14807 -61769710237309534798128
14808 518104675417176207360
14809 -67371710013641937642480
14810 -20964964543683947569440
14811 -15007118648109357524328
14812 -14917406783242715175424
14813 10924617772303732081062
14814 -36892657664310124552896
14815 -74092442786552691086040
14816 -24035182147485471080448
14817 -82499598216793852567200
14818 -9054669391781017374720
14819 -3147210790847098815840
14820 11035740193481628979200
14821 22689915346494416017022
14822 -30478398484035111744288
14823 93222355961574703342584
14824 -42870770996294084659200
14825 7734379341478513427550
14826 2522559996264832602624
14827 87174849413724357490676
14828 -95221936571381593019904
14829 -54573393251978540807616
14830 27303024074018969626560
14831 113073907300198749655632
14832 25325457860491935842304
14833 -3461547111388616950336
14834 62233599018144031884816
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14835 -388613910552502844160
14836 -73944749420817349755520
14837 24308702440691581535772
14838 17330054891636105809344
14839 55808754484983799178880
14840 10904563711077016780800
14841 58871478062085838644852
14842 7371038358897441598944
14843 103514023098950068333092
14844 36105438872349707567616
14845 -13165789851262145682900
14846 19858867594101577481664
14847 -34956169293356126956728
14848 -46863957643791087697920
14849 -55529608174214232253440
14850 -23974907145094904544000
14851 30673802828346459737852
14852 -150781740924126607196160
14853 44904640069834446119904
14854 29340372032288068332672
14855 44269874603901086480760
14856 89955453172763991859200
14857 -49323573814124215373040
14858 32943584629851784035840
14859 -17248928901941405442816
14860 -9689677149945189841920
14861 -48717769174007697830976
14862 43067851983137078540352
14863 -68851335119973162215760
14864 3529350751347940270080
14865 28531274465630831166720
14866 43948460818466683999632
14867 -90397666632534935856084
14868 14534846099762283509760
14869 167715670887916683968270
14870 -19735224719853777765120
14871 79878749295174570519912
14872 -65866269805388787271680
14873 53855403452085162266640
14874 -17061377659046382267648
14875 -41512359497735265048000
14876 90061003427969030223360
14877 -100318841651113730568000
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14878 -390625390760101229376
14879 -132499045298457968399520
14880 12651872188772143595520
14881 64055083856407386386112
14882 -22569246613819630652928
14883 38692724619369337272
14884 -7181413667762294170176
14885 32995718468746143091800
14886 743345034322227808032
14887 99000774327610879980536
14888 -46855142932002116490240
14889 -2946580108849396918080
14890 19170692305358526223200
14891 -72527391765124095525708
14892 3749815866885729242112
14893 -33574185407397350653236
14894 18130681317057496754112
14895 34900995587974444708920
14896 -17859322552846579875840
14897 -154111501214835623100654
14898 9652277700360212779008
14899 224042224191192687613536
14900 -41867643905550934320000
14901 41489980070559687328032
14902 93012861174890902453152
14903 24538637530948828712880
14904 2622644390391775580160
14905 -9729464360261454506880
14906 -73842623714824312914720
14907 9617736786672006057240
14908 14821738547421218352128
14909 194073580406016493139916
14910 4789241130087574917120
14911 -5562882498389351502976
14912 -47408703198826291789824
14913 -48347753331034532772558
14914 -81198199360481459824944
14915 67721488287277015791600
14916 16885569160186812094464
14917 18510322064599117890592
14918 52130506799143462328160
14919 44307502199810033995944
14920 -22508105692124721715200
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14921 2665814441849486868432
14922 49219013159879660339760
14923 -121467848011768026862828
14924 -4387513554734241404928
14925 -4680500895696350340000
14926 -4811704692847597964160
14927 -51720362611833108735360
14928 12406858760586393944064
14929 -50773539751166604611470
14930 -38733005591070618572640
14931 46768794676563676953600
14932 11797476198703526170496
14933 -21838959267781199990340
14934 -40721143791167623365120
14935 -140014238977796638039200
14936 -128150192993802531256320
14937 -33696737593909761272832
14938 16115693016658007066112
14939 -123509970196655576131260
14940 -23702011186570848714240
14941 -113557079516282678853248
14942 -293351756898373587456
14943 41639801866662327494544
14944 121442672444240411099136
14945 -57017677880308739954220
14946 25940826855533702697984
14947 -66436193269617343941604
14948 21924932857936853289216
14949 50089222630360537217568
14950 -6591606788150207510400
14951 -85855342763615149983048
14952 8909033872412440166400
14953 141019713855931364959120
14954 26939062237241774368176
14955 -26047730323223241146640
14956 36317213185567741733120
14957 -32106169656267936442794
14958 -28875941567352031582080
14959 -18561027701804992096784
14960 -17602941576115569623040
14961 -51908843177330248963728
14962 -56974586112206411766768
14963 -31500028889174910226176
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14964 815726054139702773760
14965 2178446060699852884920
14966 -32622469594301813815680
14967 50420263869557903539584
14968 47375170153713775042560
14969 40475008507723529627370
14970 3180518514953186400000
14971 152708975502818379024744
14972 45136259083906938984960
14973 4156911112611401883648
14974 -4767052344711736011264
14975 43399279626097169715000
14976 22196374334925113917440
14977 -29157471392033562068988
14978 63407262050893734041040
14979 49141141836670427604984
14980 10742844728769283952640
14981 -66515208722524529639136
14982 4396814654507421479424
14983 51100962040842365086232
14984 -53025337076575807933440
14985 -1465516135212545249820
14986 -32719033970785743114240
14987 46956727919327012356752
14988 -10296542171191397184000
14989 -12061374168891141910676
14990 24704430011120918520000
14991 -65215688359717136545920
14992 38140301088906392477696
14993 184480361278472048549760
14994 31963129410038117888016
14995 -44039015994779161650000
14996 9819967344174266529792
14997 -97012345545144554364000
14998 62176754899267555860000
14999 -26675160307640107179336
15000 -10408086743357318400000
15001 57986149324236199236352
15002 -12169371423368863622688
15003 -89085668026701976658388
15004 38761887395658119168
15005 66114777617687063799660
15006 -12963484478038804036992
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15007 439154910343095062200
15008 -50991724599778118467584
15009 23502205403939604195504
15010 -47107534924811636352000
15011 -3564097258417134741288
15012 64374216950469400934400
15013 152049513615125604355262
15014 85386568603360997093856
15015 6294721545123699018240
15016 128382662385374092692480
15017 23380507051485817827066
15018 -43062682023853352292096
15019 -22099495188952935208656
15020 -48468798926718452459520
15021 -84595363066105878248010
15022 -9402384606679242097920
15023 29240479187208499122024
15024 -24746680053612513755136
15025 -59648195702410272883450
15026 38891837791846211462784
15027 -38419948113539514427080
15028 11412799010229024076928
15029 15199976557670338674240
15030 36290794802478886776960
15031 -45816354179623348318168
15032 40973179033867532390400
15033 -94362878316997060441776
15034 598324053015179746416
15035 -19145900741936483706240
15036 10443222584097010606080
15037 -87429286362592840749408
15038 7931001557086463823744
15039 -13739023843552283658480
15040 35036583860056086282240
15041 36449150395391577094230
15042 -8285503091455011663360
15043 -25982391811206748051092
15044 -2860678082705642964864
15045 43618509132155234625600
15046 -40409591683353149946528
15047 -54815002578666719356128
15048 -54720536955525426585600
15049 -91178844850137324476700
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15050 175487413505125612800
15051 -30753084497840687339280
15052 23004056626300776748032
15053 39207673278196121917302
15054 19016570220148711905408
15055 -31889346468878485634040
15056 -34450777778979821887488
15057 -13585462099178245960320
15058 -59546720114603662155120
15059 -77366872758787360142004
15060 -23261211483020496599040
15061 -19826010063346046108338
15062 54424812068190516439872
15063 102213234158145132259944
15064 -36548291650861941350400
15065 56867272620144941344320
15066 16995373171231477607424
15067 -42848482269293388669520
15068 33091511351923174414848
15069 85535232891771213500544
15070 18418066987582363570560
15071 -39762630095706668147088
15072 -65190322534095353806848
15073 -124475239580539325635678
15074 -84857531549235300844464
15075 -44863368404778757730700
15076 39075074867056404229760
15077 43215793608267194476926
15078 15958186404402868254720
15079 -39495454124200575432624
15080 -30270487676960272896000
15081 40885909140130227954144
15082 510251269712365417392
15083 8707051400466895129332
15084 12279123236796133374720
15085 5804763978279780783360
15086 -53250128853244493311680
15087 61112446899876296209152
15088 5670477592006082494464
15089 105294102220430200642560
15090 -14798377995134885383680
15091 -79248669988377393459508
15092 -48414939044695809331200
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15093 -725035842663067696320
15094 -5213519445516846935904
15095 73420855939139682048600
15096 26789029246183104552960
15097 11620739582687435345152
15098 5938914954801366610800
15099 -40970330123979485698560
15100 -30945513242545143001600
15101 89685238727614489764102
15102 -21715362759587100851520
15103 105243597273820092140664
15104 70790458894021778472960
15105 -20711462505323865105600
15106 6810656216159448866304
15107 176726624880399876559356
15108 -14507420353133808522240
15109 119106735202194444256860
15110 -55285113533224365383040
15111 -3101301533533635622512
15112 -70427292640902684748800
15113 -30378767307280361109504
15114 38232263459424545521920
15115 96782228039259449033760
15116 -39505548543467674671360
15117 -16619810906304523552320
15118 -93601974970612348914240
15119 -30383715000446556490056
15120 5850100740967405977600
15121 69592776452561386246322
15122 27206730541436094452112
15123 -34082775289056980124324
15124 -11431090768293878528000
15125 -178897404348086266500
15126 38436605647892453905344
15127 12534131960822615761072
15128 -31055048270356173127680
15129 51751979518426074389511
15130 -20007726624496835380800
15131 -4657780448050309075068
15132 16076041204389720486912
15133 37566478107483277524460
15134 20133374986295363100672
15135 -17211219831317379596400
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15136 1800966008300892585984
15137 153011052212565548850786
15138 11694554364595163079672
15139 -173300961150766713457060
15140 4742558120602603741440
15141 96540846851601167434272
15142 -31637495689853845439808
15143 24547682421321692029320
15144 -90760395270588015329280
15145 49010090635110679731720
15146 -40299669894827556283728
15147 -6147867415272853030488
15148 -41783517368904202271744
15149 -127317535896273701375850
15150 12606342978948945105600
15151 43853989311651776601400
15152 -28145509005468305670144
15153 -57080353188095879530896
15154 28970824054131248533776
15155 -8077748126004657740640
15156 28624031136987805360512
15157 -42228919675819763506080
15158 -11831203410694394493312
15159 4765072190964698285568
15160 59762575643442642432000
15161 -37901852459955665153238
15162 -286018751746691728128
15163 -124339510075783930192440
15164 74562805650080188256256
15165 -66417162497466587300340
15166 -2518225942896386419968
15167 -2801659489872067541640
15168 25927946944295448084480
15169 25745457716517531650112
15170 6508171542616078224960
15171 21819798514045699216560
15172 86009111516180057346176
15173 36465191815161762955422
15174 36995482122381466669440
15175 63647913959725325938400
15176 5329865117886636687360
15177 -49086273405878572938480
15178 -103181181078226479057360

http://www.research.att.com/~njas/sequences/b000594.txt (353 of 375)2007-11-15 17:28:50



http://www.research.att.com/~njas/sequences/b000594.txt

15179 -426598222230128136216
15180 -17857321603515003617280
15181 -197861576658595007114880
15182 -2762283822903291263808
15183 -440139667461266472336
15184 -834808942019798122496
15185 70114563177084561403380
15186 -12045614408808275223936
15187 102351044594601783801836
15188 80646625955881885269888
15189 -51425386711797491622432
15190 -10394896191342177553920
15191 -93490975695773030120616
15192 65218225538158546360320
15193 -39917950273242959965558
15194 -21206302850868502387968
15195 9832280994458923255920
15196 -119368130281714203563520
15197 26649285305613887559552
15198 -46588415128241357347200
15199 -92877461410301480408800
15200 53476172045982056448000
15201 -17951270458400939892960
15202 35249921614996069048704
15203 -99370905304633371998736
15204 -6191052452290686210048
15205 -412432649436353035140
15206 65481086388408778659552
15207 13646699253003069085392
15208 63634945239251434920960
15209 21052800749649073500816
15210 -19211953340032246468080
15211 8234320570010593871904
15212 -78994227288891747788544
15213 -98253988556112719078112
15214 88664496182367081915456
15215 -56083682582414009031600
15216 20738790159814721175552
15217 -49181588184684210002734
15218 -2162184092766351273984
15219 30281312227056608856600
15220 55058548299000859226880
15221 25568860565508546486144
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15222 -537478429846667420160
15223 67420332943487359355464
15224 -42923319453171694817280
15225 13815741074407055784000
15226 28449941174830103042304
15227 99083949640031546087076
15228 -6587113795985361042432
15229 98651600802627528513676
15230 4203106318715367389760
15231 7751546919204080561352
15232 39092194931018941071360
15233 -96169069043908639963518
15234 28402148046368619895680
15235 -42396571514442421589040
15236 -20348126728128526725888
15237 5928641375773454499294
15238 34135633321534961979840
15239 -84636412190860746293784
15240 -27014074002294453043200
15241 176536052464523866367642
15242 69333559643790964948272
15243 -113071933162078873949736
15244 -60551588691156073462784
15245 -124862993391542121208500
15246 -22757335200270425664
15247 207446651536725096590560
15248 39518444137810610921472
15249 18744593808071884894848
15250 59937203886306420744000
15251 -67392761749743476612496
15252 6039732568816007921664
15253 5513868443642217611680
15254 74805784071839490130560
15255 30136706555965232983200
15256 -18417398365704716421120
15257 8343205166263958870880
15258 26820777988876621929984
15259 -64757451276889450444540
15260 8747805562933578086400
15261 31618792172933673305472
15262 -33752616393575292187968
15263 90375089061507495148512
15264 -35678699120228677779456
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15265 -809923948271585542080
15266 -101495375606928110824800
15267 -10399716742127147705088
15268 122497688658959252960256
15269 -46269658191298317963330
15270 -2505014404206870326400
15271 162254476412795926756472
15272 -46202301425924894638080
15273 66473137776684892522122
15274 30952731386518579153152
15275 39589672055149552912800
15276 61227370744003722424320
15277 -69238210050900967824874
15278 -23851195219060032826560
15279 16461461210487380575488
15280 13170771444488625192960
15281 -15832155423587535963840
15282 29393428442065069213440
15283 46859615179148906386560
15284 -43001276295668308512384
15285 51763731520960314727200
15286 -72599831273147575245408
15287 -101377083016854317135064
15288 20871723735241845903360
15289 -88207778625095383725910
15290 -36984624720937303737600
15291 54408186839844817893900
15292 -83907555519099707689984
15293 -16996457868769667693076
15294 -51535698968971382558400
15295 -16074724350790269964800
15296 -19271838370653567713280
15297 -25656240628793579086800
15298 -12996362066984034807600
15299 -196842348896213352053700
15300 29457772544192765270400
15301 -27872426512243528933536
15302 1023479241339519898752
15303 -13391051634705288574296
15304 -67355897955619793034240
15305 -83760459245904001632540
15306 2652163881317166069504
15307 -142367771376267542542444
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15308 -630047501527262031360
15309 26744228098255141568640
15310 60530763418761360634560
15311 90316334955148989412824
15312 17076689516776545976320
15313 -64711310842978799431438
15314 -7811709310239957534720
15315 41635487574333369929520
15316 18538238046200751843328
15317 -21419112323863284861654
15318 -9265229353042100528256
15319 -37599918396408404988280
15320 94440312930876427468800
15321 23071202163851938325712
15322 23078911879160193111552
15323 -6520227196535974521600
15324 -50080354365766296466944
15325 -63059813237195280431950
15326 -68622734788175615550720
15327 41463576184351798031688
15328 -206706456102667230904320
15329 2716318499036195808930
15330 715974074457829125120
15331 71825188298584179071132
15332 -44341294616035318456704
15333 69417593607301181272800
15334 27301900537623597185664
15335 4660883124414969620280
15336 -60615332031151160524800
15337 168815511951061191252666
15338 22203934949869011046320
15339 35359616761869351259224
15340 -21315061833272571571200
15341 -77716593378003409062090
15342 -11575442438697115274688
15343 183063487562344629702280
15344 4912280737351020773376
15345 15506628040994542583040
15346 61845961791302447545872
15347 251814860573296205110800
15348 30711946327849507553280
15349 58382574905307680370350
15350 9370104024749660858400
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15351 -499034664885682388736
15352 73623983687590604083200
15353 -70769727108432620494716
15354 -40864142694001579713936
15355 25817536861538380202160
15356 20179747185606604377600
15357 76888149056227122647040
15358 4389830932179351125376
15359 -12036054102078256573440
15360 44666999393733606113280
15361 -125053584213695615831038
15362 8827963845766426644432
15363 -99104523949527391587600
15364 -75600621059215112146944
15365 2347857024789020035200
15366 -10049522234224866132096
15367 -130917218012227211392
15368 49675812484116731996160
15369 49763337035260799099520
15370 23757123952129619620800
15371 59754249068690532094200
15372 -19484944475980480293888
15373 -97583246942517961522378
15374 -69807345577069939904064
15375 -27875125596665698092000
15376 -22325143284133864599552
15377 -144671358406937556765774
15378 56788176899577947136768
15379 -31444566299977712932960
15380 -17945825036700838099200
15381 15970589086191035889870
15382 -16465606296966490634208
15383 101038581011987359714632
15384 21465571691767237816320
15385 33248072401912647021960
15386 53560977008873902849008
15387 34459953290795172768768
15388 26438201969696265164288
15389 114089749008103599712800
15390 -2057959347705325310400
15391 14094635145968335421792
15392 -20707578619140610326528
15393 -33388185742317861489216
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15394 691077486465327461760
15395 70286743520777107304400
15396 -82983204068452002782208
15397 23752954749687258479580
15398 11512614699779943775200
15399 75723531613819430556600
15400 19283186623465949184000
15401 -5784248718950650814598
15402 -34434763526519778433536
15403 -9943781010167679126536
15404 48174330130104961817856
15405 -26803750028617544774400
15406 34624962192067803001152
15407 8663564966456326477824
15408 -10123363307223321919488
15409 -54215071145504842994960
15410 33458210967245210012160
15411 -83174898757650309844416
15412 -88741610465701456918144
15413 -9262100372510950792338
15414 -18015649524531315191808
15415 -110458953093502471366440
15416 69951721500296505999360
15417 -104952385217403695129760
15418 -4205722975803802718496
15419 582707409447864808296
15420 -42930298770542048517120
15421 25194672006897584175712
15422 -73487322125163605894976
15423 -30170910043299532527216
15424 -624365992846118354944
15425 -620568956492686583850
15426 -60702081637784082956208
15427 -11016332731560413190724
15428 33741899376198466252800
15429 -27403421373811902676320
15430 23519923560324968031360
15431 49718219694537002557032
15432 6471469498352583352320
15433 69334644952699353759168
15434 -29935680237588419538384
15435 -33769349685783709452000
15436 -13823496495089615319552
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15437 -2698740152946019320480
15438 -9375365261119747018752
15439 54026164571946113072240
15440 25948579993538769960960
15441 45577796662301460126192
15442 -37049770926548084210688
15443 -159844621271799161644308
15444 -33316352978982466498560
15445 -105016169682565207611300
15446 -32897729333165326127328
15447 -10123220375649468299520
15448 -8153368564058595440640
15449 12296386339857131156736
15450 -34815800801170153094400
15451 -70605698599325161103548
15452 82110928834156010267136
15453 64152778181087933829324
15454 -4079024057760223549824
15455 54317937991888454148720
15456 15473913695301474975744
15457 -22858035034400077299480
15458 78651153670960717096320
15459 37938443933108985437304
15460 79240181415293221505280
15461 -63421758994768846567938
15462 14843683251024252901920
15463 -79528687528470065994472
15464 118600341558508354575360
15465 -41208820286649667202880
15466 24925570303008700765440
15467 141968304052699358406516
15468 -1953331358082726504960
15469 5753443610973555280000
15470 7744099866819708188160
15471 4599921907793200859712
15472 18257380713773796786176
15473 -46973935639281673951278
15474 19746481067642549727360
15475 -107745720806900520284500
15476 3439022530797069656832
15477 34923733525477749947904
15478 -17268109028076199351680
15479 88391455766199726608784
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15480 794131203097986969600
15481 25305540820069280552532
15482 -29099483416272531915408
15483 -30298828946412912567696
15484 95213318473575032478720
15485 -18426475790879936656800
15486 19409581860264928886400
15487 76027829921854056765792
15488 168467711497108193280
15489 -49113337994438639256846
15490 -43441004225414732076000
15491 6922882543381455832272
15492 7019447268795044170752
15493 69861840878620329115742
15494 43862078473531693197312
15495 -618133454213889080880
15496 54441310323217999104000
15497 -41116831821217949886054
15498 -9073419227936521436160
15499 -29787040357637086606680
15500 -27924952045814197248000
15501 82062982151867183850432
15502 -54140700980551065268608
15503 -13375097762715294519480
15504 -18315340931051179868160
15505 -26556425527748111835840
15506 2638968023986781399952
15507 -137217278199320951169996
15508 65596599103081210387328
15509 -1663128694479749840196
15510 -41968322015840778055680
15511 -58748264867447103640888
15512 23225123117336807546880
15513 110675398791590865633744
15514 -33317689529559402000144
15515 55967991463949440352400
15516 -12006839902325650172928
15517 125961322531665586785120
15518 -1671378764045912423040
15519 35472966324695435652480
15520 -71269749983520736542720
15521 108305046802257038514144
15522 2545115682357704332800
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15523 48369549663947502852
15524 115955399509579587732096
15525 34836067643508108936000
15526 -30654673752349708064640
15527 -166518123284017141311624
15528 73145213888189937500160
15529 38188599622174851435684
15530 38554210524537910712160
15531 -36684685844972923032576
15532 -19602750809976374896128
15533 -141474713799585934578762
15534 29486233058312216496384
15535 19922809136747673038400
15536 -21211248364517087428608
15537 -21009499569854008471440
15538 50300011089793667121696
15539 45128280138134012357160
15540 -5466316877893532344320
15541 78547079991630924872942
15542 52752940021673853931200
15543 -79899802047145633139496
15544 -167943639402979200921600
15545 -85358591337144536432700
15546 -54398938447861642607616
15547 -3974474958399955977968
15548 40022149202637181926912
15549 3611838175002391215168
15550 30522670594471432036800
15551 -184552510905018194240448
15552 36172727090645409202176
15553 186123205789171213549504
15554 17561415363851639314944
15555 -58473562274525383685280
15556 -119188039049887347959680
15557 -170872425692112393294528
15558 -8620792340063661124416
15559 -7084912499995510483240
15560 -61153356285968373504000
15561 -11720547285844997920320
15562 16465576311473928920064
15563 -109627536033020466090720
15564 -43574686438040628724224
15565 43156362125612040570720
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15566 -409691255055634337856
15567 83711867548913846169480
15568 -9864165426116992040960
15569 130161906530887103273970
15570 -12519925797682956451680
15571 -26344278914678710262928
15572 -120201464346216940028160
15573 54407022273868897432800
15574 -23599223596126197532800
15575 -10670951481202750374000
15576 -59060058278869212364800
15577 -31178872256364084813308
15578 73687683156713307129840
15579 64314067830253565551920
15580 -23355571857589460966400
15581 168164576879345616329382
15582 -16380711575061721691328
15583 -189815868089640990787168
15584 43257677758020635590656
15585 33831474142425303254400
15586 65643802691703087526992
15587 -22696275879637884429360
15588 16708384506787656262272
15589 73025539138858807755072
15590 -9177001142052197059200
15591 -86072728921408549493208
15592 -127491380793690528384000
15593 -26769733591735951278336
15594 9600692694406359049728
15595 45378322290274797381600
15596 4621073692901696529408
15597 -3576144042932299980426
15598 -8960008902419594710080
15599 2975717185996369131240
15600 3664674836235192729600
15601 2686386115619478027602
15602 -79625587780838700770400
15603 -5750612743337036580096
15604 116043112151976171810816
15605 -1153060762062681904740
15606 23601775514117882276160
15607 10842629816743508890856
15608 133186735831540634664960
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15609 -2150588579110666128
15610 14236708590342629314560
15611 271912797592460082357912
15612 29247482593979162214912
15613 42649876796580213790924
15614 -29707337612751670776768
15615 85441959974497928540760
15616 -94899399106933238530048
15617 -23416456574897289740928
15618 19163454852694504746240
15619 167143668637187841153020
15620 -37217073362381222768640
15621 -20399032105330468617216
15622 -3170264900828946879168
15623 33587105319471066063120
15624 -8494633705561838714880
15625 97133231781274332671875
15626 32434895685231945270624
15627 16972783943121689359320
15628 115551217812019022874368
15629 29909709338737278322230
15630 -27096162337169597508480
15631 -116492801335713737854920
15632 -8626383797997428465664
15633 9062600629847747540562
15634 -18212126453650257884784
15635 40003307093006867811600
15636 -4371318350273205209088
15637 -144211888060061350057760
15638 34377606554116247700096
15639 19422858446729248221648
15640 -52534620007737064243200
15641 -66764990972336347067958
15642 55578854077378244421120
15643 -19496262281386879978108
15644 -50796470109156500273664
15645 22732678897610192784000
15646 761556800172505318272
15647 -131798870954379778175904
15648 17737765816346362773504
15649 140830115054748944151650
15650 -60880419303450786253200
15651 55647644556422154775392
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15652 243863326615702556672
15653 -145355040090188186396736
15654 684493104216036669120
15655 -20863459926711076106880
15656 -203332398185272026316800
15657 -26645823928554024928608
15658 97525165164868248277680
15659 67822148897995097148816
15660 66899426869724891904000
15661 -3514906343966695909738
15662 -20427670592800512039936
15663 -6388668443778531958656
15664 -13189630893607846379520
15665 645456041489586745320
15666 -5586102594500044571136
15667 -110222077862968278983284
15668 -140887062216880443917952
15669 -6906894658202256660306
15670 -37542976634519572446720
15671 77724137816628135592872
15672 -25235659764971056558080
15673 -41183636798012597557760
15674 -120877261088908936274208
15675 -36625307285735656488000
15676 72131706418331724200960
15677 166685524798015526232972
15678 24395351060691518209344
15679 -140570153393677840006720
15680 -22124359334544951214080
15681 -61931635291906553104848
15682 -9761133176639138837808
15683 94461166477176611743932
15684 32883216056791546715136
15685 59550107570474691256380
15686 12640403179165283278848
15687 -35993724787911760047360
15688 24568693084207064770560
15689 -217683453729347542344540
15690 637362951995737739520
15691 39066268637158333883424
15692 -13137941662197288701184
15693 53621017861878927440064
15694 -22232394079762311244800
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15695 -121080675099433864080
15696 -8243367198389274746880
15697 55657459512161340108912
15698 -177676769207435848971264
15699 75774313384686900769464
15700 49362722208190189635200
15701 -78888533457717734526048
15702 61069980178287069700032
15703 71314344343277398105344
15704 40239051744807828971520
15705 14075344361217726058500
15706 96514106356558156461552
15707 -50815100804097727005720
15708 -22931300862329805324288
15709 -56510696116472343686496
15710 72960313397147594429760
15711 -127447590433608691372728
15712 95178927564156184952832
15713 2905705299279206959920
15714 -2997881310236997434544
15715 49524367311349031556000
15716 30361037915430771123840
15717 19420474987756952178048
15718 11611859915600292015360
15719 -86644919192552748641640
15720 64937372158672621977600
15721 27763982672296212496000
15722 14765223284448132018432
15723 -19743017737038800885028
15724 75356867043916927498496
15725 -32087029346666223911100
15726 51830683077849886292544
15727 -77923920202322343237424
15728 11739441987418046103552
15729 -38590341467839564962384
15730 33373178059464139680
15731 202981395048518584403532
15732 33249696710520030935040
15733 -107839364595949599352018
15734 108257451894819246266016
15735 58960878520034789298000
15736 -29755726755210171555840
15737 88476164883086445457386
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15738 720526195510991025408
15739 -87576250724642194842460
15740 -94041536754423574095360
15741 62526879342982703638080
15742 20251761520181428968192
15743 -9193710868100868179616
15744 26250009797948017213440
15745 -200952460047600372021120
15746 71945443680646038981072
15747 -32254098383712189433680
15748 -20435495127975877935104
15749 -114725503529107484249250
15750 16394905843239609504000
15751 192395106929523525550600
15752 75938073714884651212800
15753 32682721413061941832800
15754 -120678960539106542537424
15755 -26761856617799343764640
15756 17518206428036525804544
15757 18292378201957164908512
15758 37000043692719390444480
15759 -177175121264282243236176
15760 -13712821427458812395520
15761 151068364257481886989362
15762 10790472553418747395584
15763 95733222967623643149384
15764 6037848439167699388416
15765 -68330114937406871347680
15766 41701889712932083724832
15767 -56865736520006446832184
15768 -9061770971670384844800
15769 -68394339941973844656956
15770 36254422617615200275200
15771 -28765178493465516350976
15772 61989203751839805349376
15773 -3275698259061572829978
15774 23084634101525971752960
15775 108709854313863133059800
15776 174432799122730099015680
15777 9102823979041347765714
15778 -27527467222277379302400
15779 -4531480968125375033280
15780 43490256689294907125760
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15781 3046684348782977745472
15782 -34609822234453438038528
15783 -93279177872015915842776
15784 100622989114610199874560
15785 -13321881341270618014080
15786 -76647488023190255788368
15787 87362832105332422000436
15788 -77424129842856923142912
15789 -44112380776648425632160
15790 -61813963594517320065600
15791 -106439367866175245597808
15792 -11193366815114451222528
15793 -24691089527338975117020
15794 -42727060471161938479200
15795 -37394581872375392903280
15796 -124010668498613672355840
15797 153837345717720481419246
15798 -15844288461198877302336
15799 21224075387268233453792
15800 -82110338051562839040000
15801 -55552320097699575084480
15802 -38009051354356933365648
15803 63338479561591498910052
15804 -4856415095544761064960
15805 45574251460920527499000
15806 -21555977089211811093120
15807 141571230382681084177920
15808 -16626338600736291553280
15809 -9759641993686609356990
15810 -10660318560458047918080
15811 -26842312239358776719048
15812 -118258057041610429547520
15813 24704652731297214914784
15814 -79699898825891405571744
15815 -19810235197147488140040
15816 -48221673846830101094400
15817 -234662949880736165588134
15818 -124583248744345783042560
15819 -3106075016372692764456
15820 -10136378205779555358720
15821 -15006017316951465868308
15822 -42080117133375690687360
15823 24203847430592545529072
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15824 -315172024390511886336
15825 43651573684425914583600
15826 -40245861580169904128736
15827 124942563977678853519960
15828 46667909570422217656320
15829 -12453014476107904533120
15830 -19001618753437077085440
15831 -103068932096740945805280
15832 200022126024211187558400
15833 71819203246880507760384
15834 -7512584668918322273280
15835 -118327930666600630086720
15836 24204329672017273026048
15837 -101904201123169631034240
15838 107211875376528564232320
15839 325173006452563759777056
15840 57722721874789886853120
15841 1295171351760778279424
15842 51612652034391830121336
15843 26375481192430974764664
15844 -178540881528650702955264
15845 -52002991912965252576900
15846 -38481409941737060390400
15847 17190998898336808237728
15848 -23641341454279448739840
15849 178379637260179305777120
15850 51020429327912507792400
15851 314703369336887324556
15852 53680998384145036703232
15853 -81035377612833466803456
15854 23636405994563876813376
15855 16802340667926958609920
15856 23139314593730451341312
15857 107501535069764636303412
15858 11515461994527732564624
15859 19029523135268800346060
15860 28574282346904198786560
15861 -86797510928515865975616
15862 -48500563574658865453056
15863 96580372789702364493480
15864 -113472743850657098772480
15865 141859230779372117457600
15866 5070232334925780043632
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15867 599669191195102015848
15868 -177748130603004062359552
15869 -27339763925275665331104
15870 17680120497697783245120
15871 -134077123429434837325800
15872 19285919947558288883712
15873 14182418094874437739968
15874 4670564592762928809936
15875 94315764287895726912000
15876 4159528599649419630144
15877 105160870839972175637726
15878 -102326166101951826721344
15879 -148709838357839621802240
15880 84917149001851683686400
15881 100530331232711075846682
15882 -65072158276448936164608
15883 76786333958936153253520
15884 2222644585568962703616
15885 -13672890227007229255380
15886 94060155425082376102272
15887 2121550681459515631536
15888 -15817051421089035780096
15889 177147307857432220256690
15890 -2639400295957102379520
15891 143913045420567963223992
15892 56174890057983678263040
15893 -51218911772077303586976
15894 1407605823299087805024
15895 34652873954540093059080
15896 -89299117504714391070720
15897 2814605145488067003072
15898 91212829116712339561200
15899 -14545030511694077556336
15900 -15096746926746505843200
15901 -219995737152643202675098
15902 124858141783202005729152
15903 41284203182773352524800
15904 32249728934031887695872
15905 7239599164116226023060
15906 747892350126628132608
15907 -85024635753081360711844
15908 -34022650855487283112704
15909 -107054123491908730228896
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15910 -361732070515310087040
15911 10516574989092386755632
15912 -38304513626966801786880
15913 -144659285753172243720838
15914 -2581519293597911563680
15915 88867472982410976199920
15916 26081384303423078525952
15917 172163260492608383168352
15918 14831984682418037621760
15919 -11585089642233124349680
15920 3472873242226139136000
15921 -101512516809142917365580
15922 -18782056918984714185600
15923 -112773986838144686931828
15924 -38136734447159900934144
15925 -24999472950429342631350
15926 -54193557881843801429088
15927 62473514948845377932520
15928 -45018345027969985351680
15929 -266826862823476885281324
15930 -44079748009892086464000
15931 -42022696559988147985800
15932 33333467769300940200960
15933 -57662461898835668896896
15934 30388447781265229512192
15935 -44780852772957385092120
15936 -19954403210143148802048
15937 -47345978392867773508414
15938 34290030740963203635744
15939 18965432185161693573888
15940 -16370064266468829960960
15941 -84884463785831180671200
15942 75671317149494331448512
15943 -100658133558093398322600
15944 -19651300848990307875840
15945 -68358775801472919766080
15946 42965026841101434241536
15947 13078511748594383869152
15948 54930527904805199615232
15949 -46178494888265549620020
15950 42011131022176557384000
15951 30015933117121264778640
15952 -21125121036137646137344
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15953 -457673527744695976896
15954 -7821991800873965393280
15955 -41394392422272834290640
15956 30804356321293293621120
15957 -4789234098221261623794
15958 -74778810180419649104640
15959 40649360054088824177160
15960 -18355906823383793664000
15961 -123443852829015828251376
15962 69648979755013690643712
15963 173126032450811723579184
15964 13021017818716069474816
15965 57620046197738045253120
15966 15598348526481229599552
15967 43147465574770589114992
15968 21416933746043043840000
15969 80807690595564602100144
15970 85397196568605979387680
15971 9165824888017939718172
15972 56481652777557603907584
15973 136927389657964331060222
15974 -14573513830695159713184
15975 28373848530865754430600
15976 80834361942227726638080
15977 19964378629543901663460
15978 -18237463047638678059776
15979 45713534120660813380820
15980 131947557010624516976640
15981 32676051490493988193344
15982 -105437192229750685703616
15983 -108008053141933666994376
15984 13180658431159254712320
15985 53739473556707033054400
15986 -44777070002906573808
15987 -78519168134567294574636
15988 35300375911570742941696
15989 19552568697318925974720
15990 5200083999862698320640
15991 -37140467253379840979608
15992 -97989507080864424960000
15993 118870631734823768407482
15994 -31623628460753979756288
15995 -24543741131845513425120
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15996 -335695664008014299136
15997 241015217346243311242572
15998 -43783108264167152717760
15999 9734748780916548542664
16000 -121368000397002670080000
16001 -115858115573561490511998
16002 11997801032333973921792
16003 -55956231346608070219616
16004 20196390664519574269056
16005 48811954810069925248320
16006 -31580731378344084909696
16007 20499361008794122655256
16008 50964061368652753305600
16009 -86219822274092151392384
16010 17887555183336045976160
16011 22226879542988122334640
16012 138477562747174541709056
16013 110533702306454642216640
16014 54928598305726929393792
16015 -44934349001225903646840
16016 5105118675578582728704
16017 56516210582837588462880
16018 -20007923337444739325040
16019 -159652985184336902633256
16020 -20193638597807608684800
16021 -18199693245658137130148
16022 -96113951507280031838688
16023 -31423781343858912834840
16024 118519446494109978408960
16025 -25710764749522919142450
16026 59557486679324561862144
16027 -75919185198918414452736
16028 -92872187038015876280832
16029 -19512845079082222584276
16030 -22950762181086323001600
16031 -39670262252488951173216
16032 -136557084654079419875328
16033 264220524653668368557282
16034 45030233395637536558416
16035 -98808441559664147614800
16036 106609337779285614085120
16037 -81952766240780885049600
16038 -39544406667866544983136
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16039 944683749658036801624
16040 -54435561442979341363200
16041 46127465343697574792592
16042 337446743062509636192
16043 -168859674110392796755056
16044 17157525705382588710912
16045 145834479964171140540300
16046 20009142035447617620864
16047 18951409874838609116424
16048 35375300396561823989760
16049 -172916167422394989400080
16050 13916944849869577756800
16051 -29527618421871736323248
16052 -38417779940448717569664
16053 -79654595679076048003296
16054 11473676104245525475200
16055 -75098738879094545029800
16056 -70418797223735558062080
16057 -91839483757142897028694
16058 3869362426000628723712
16059 -32877511542824271925392
16060 -5563816673848028144640
16061 191521427669447182318662
16062 22744955573776175890752
16063 97514494867778861429312
16064 35045114473469665345536
16065 -40926893164135440134400
16066 50599193449762093070880
16067 93037715291120961613116
16068 -48381230497280150163456
16069 177547505666297797149470
16070 -80757422236092771227520
16071 -29626760475535516465536
16072 -44172029691141707013120
16073 -241357495939441079136678
16074 78143520593898681546240
16075 -7751316025730221308700
16076 130845379135011259349760
16077 -82514470644360485865792
16078 -31042846534869137828160
16079 -63677826480595123275024
16080 -18601452989813534883840
16081 56233512452643998422132
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16082 -1517472756489115835136
16083 117500754937418550257652
16084 -49894867273360280262784
16085 -65055010677189135725220
16086 23438368572844786089984
16087 -69956095977653296390264
16088 -88947143506526248458240
16089 12655813883111729342208
16090 -24340275899502739495200
16091 -120632938790776313864508
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RAMANUJAN’S UNPUBLISHED MANUSCRIPT

ON THE PARTITION AND TAU FUNCTIONS

WITH PROOFS AND COMMENTARY

Bruce C. Berndt and Ken Ono

Dedicated to our good friend George Andrews on his 60th birthday

Introduction

When Ramanujan died in 1920, he left behind an incomplete, unpublished manu-
script in two parts on the partition function p(n) and, in contemporary terminology,
Ramanujan’s tau-function τ(n). The first part, beginning with the Roman numeral
I, is written on 43 pages, with the last nine comprising material for insertion in the
foregoing part of the manuscript. G. H. Hardy extracted a portion of Part I provid-
ing proofs of Ramanujan’s congruences for p(n) modulo 5, 7, and 11 and published
it in 1921 [80], [82, pp. 232–238] under Ramanujan’s name. In a footnote, Hardy
remarks, “The manuscript contains a large number of further results. It is very
incomplete, and will require very careful editing before it can be published in full.
I have taken from it the three simplest and most striking results, . . . .” In 1952, J.
M. Rushforth [89] published several further results, mostly on τ(n), from Part I.
In 1977, R. A. Rankin [85] discussed several congruences for τ(n) found in Part I.
Part II has not been discussed in the literature. Part I was not made available to
the public until 1988 when it was photocopied in its original handwritten form and
published with Ramanujan’s lost notebook [83]. The existence of Part II was first
pointed out by B. J. Birch [26] in 1975, but, like Part I, it also was hidden from
the public until 1988, when a handwritten copy made by G. N. Watson was photo-
copied for [83]. Several theorems and proofs in this manuscript had not previously
appeared before 1988.

The manuscript arises from the last three years of Ramanujan’s life. It may
have been written in nursing homes and sanitariums in 1917–1919, when we know,
from letters that Ramanujan wrote to Hardy during this time [25, pp. 192–193],
that Ramanujan was thinking deeply about partitions, or, more likely, it may have
been written in India during the last year of his life. According to Rushforth [89],
the manuscript was sent to Hardy by “Ramanujan a few months before the latter’s
death in 1920.” If this is true, then it probably was enclosed with Ramanujan’s last
letter to Hardy, dated January 12, 1920 [25, pp. 220–223]. There is no mention
of the manuscript in the extant portion of the letter; part of the letter has been
lost. The manuscript was given by Hardy in 1928 to G. N. Watson, who had
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2 BRUCE C. BERNDT AND KEN ONO

it in his possession until he died in 1965. At the suggestion of Rankin, Part I
was sent shortly thereafter to the library of Trinity College, Cambridge, where
it still resides. Watson’s copy of Part II can be found in the library of Oxford’s
Mathematical Institute. We do not know if Ramanujan’s orginal copy of Part II
exists. For further historical information, see Rankin’s two papers [85], [87].

Since many of the proofs in this manuscript had not been published before their
appearance in handwritten form with the lost notebook [83], since many details were
omitted by Ramanujan, since mathematicians have established results either proved
or asserted in the manuscript since it was written, and since the manuscript contains
many unproved claims, the purpose of this paper is to present the manuscript in
its entirety, offer some additional details, and provide extensive commentary on
it. Although many of the results in this manuscript have been proven or explained
within a greater context in the works of P. Deligne, J.–P. Serre, H. P. F. Swinnerton–
Dyer, and others, we were delighted to find a number of surprising new gems. For
example, Ramanujan’s claims (14.1)–(14.6) and many of the assertions in both
Sections 15 and 16 were unexpected and entirely new to both authors. Moreover,
in proving the claims in Section 14, the second author was led, by the “shape of
Ramanujan’s claims,” to several new general results regarding the distribution of
the partition function modulo every prime m ≥ 5 [70]. Part II, beginning with
Section 20, is also fascinating, for it contains Ramanujan’s proof, albeit lacking
in many details, of his conjectured congruences for p(n) modulo arbitrary integral
powers of 5.

Several editorial decisions needed to be made in our presentation of the manu-
script.

1) The nine pages of insertions at the end of Part I were interposed at their
intended positions.

2) None of Ramanujan’s footnotes, such as “For a direct proof of this see,” were
completed in the manuscript. We have executed their completions, but we do not
claim that they are what Ramanujan had in mind.

3) Due to Ramanujan’s failure to tag certain equalities, the manuscript contains
incomplete references, such as “ . . . deduce from ( ) and ( ) . . . .” We have added
the tags and inserted the equation numbers. Difficulties arose when tags needed to
be inserted at places between already existing tags with consecutive numbers. We
appended letters on such tags; e.g., (6.6a) lies between (6.6) and (6.7).

4) As with most of his mathematics, Ramanujan provided very few details in
this manuscript. In Part I, Ramanujan indicates, at more than one place, that
this is the first of two papers that he intends to write on p(n) and τ(n). It is clear
that as Ramanujan wrote the manuscript he continued to discover more and more
theorems on the subject, and so he more and more frequently recorded his results
with the promise that he would provide details in his next paper. Thus, details
become more sparse as the manuscript progresses, so that in the last third of the
manuscript there are hardly any details at all. However, rather than returning
in Part II to the details omitted in Part I, Ramanujan sketched his proofs of the
congruences for p(n) modulo any power of 5 or 7. In Hardy’s extraction [80], he
considerably amplified Ramanujan’s arguments. Similarly, Rushforth [89] provided
many details omitted by Ramanujan. In his paper providing proofs of the general
congruences modulo 5n and 7[n/2]+1, Watson [104] had to supply most of the details
omitted by Ramanujan. We have followed their leads and have supplied more details
for some of Ramanujan’s arguments. However, for those parts of the manuscript
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examined by Hardy, Rushforth, and Watson, we have not added details here, as
readers can find these in the aforementioned papers. So that readers remain clear
about what was written by Ramanujan, we have placed our additions in square
brackets.

5) We have taken the liberty of making minor editorial changes without com-
ments. Such alterations include correcting misprints, adding punctuation, and in-
troducing notation. In particular, Ramanujan generally wrote infinite series in
expanded form without resorting to summation signs, which we have supplied.

Many unproved claims can be found in the manuscript. Since Ramanujan’s
death, some have been proved by others, often without realizing that Ramanujan
had originally found them. Some claims are false, and others had not been proved.
Because of the desire to make minimal additions within Ramanujan’s manuscript,
we have deferred discussions of most of Ramanujan’s unproved claims to the end
of this paper, where many references to the literature are cited.

PROPERTIES OF p(n) AND τ(n)
DEFINED BY THE FUNCTIONS∑∞

n=0 p(n)qn = (q; q)−1
∞ ,∑∞

n=1 τ(n)qn = q(q; q)24
∞

S. RAMANUJAN

I

0. I have shown elsewhere by very simple arguments that

p(5n− 1) ≡0 (mod 5),

p(7n− 2) ≡0 (mod 7).

In the case of τ(n) such simple arguments give the following results.

Modulus 2

It is easy to see that the coefficients of qn in the expansion of

q(q; q)24
∞ and q(q8; q8)3

∞

are both odd or both even, [where here and in the sequel

(a; q)∞ =
∞∏
n=0

(1− aqn),

where |q| < 1.] But [by Jacobi’s identity [48, p. 285, Thm. 357], [21, p. 39, Entry
24(ii)]],

q(q8; q8)3
∞ =

∞∑
n=0

(−1)n(2n+ 1)q(2n+1)2
.
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It follows that τ(n) is odd or even according as n is an odd square or not. Thus we
see that the number of values of n not exceeding n for which τ(n) is odd is only[

1 +
√
n

2

]
.

Modulus 5

Further let J be any function of q with integral coefficients but not the same
function throughout. It is easy to see that

q(q; q)24
∞ = q(q; q)4

∞(q5; q5)4
∞ + 5J.

But the coefficient of q5n in
q(q; q)4

∞

is a multiple of 5.1 It follows that

τ(5n) ≡ 0 (mod 5).

Modulus 7

This is the simplest of all cases. Here we have

q(q; q)24
∞ = q(q; q)3

∞(q7; q7)3
∞ + 7J.

But since

q(q; q)3
∞ = q

∞∑
n=0

(−1)n(2n+ 1)qn(n+1)/2,

it is easy to see that the coefficients of q7n, q7n−1, q7n−2 and q7n−4 are all multiples
of 7. It follows that

τ(7n), τ(7n− 1), τ(7n− 2), τ(7n− 4) ≡ 0 (mod 7).

Modulus 23

We have
q(q; q)24

∞ = q(q; q)∞(q23; q23)∞ + 23J.

But [by Euler’s pentagonal number theorem [48, p. 284, Thm. 353], [21, Entry
22(iii)]],

q(q; q)∞ =
∑

(−1)νq1+ 1
2ν(3ν+1)

where the summation extends over all values of ν from −∞ to ∞. Now

1 +
1
2
ν(3ν + 1) = (6ν + 1)2 − 23ν(3ν + 1)

2
.

1Recall that p(5n+ 4) ≡ 0 (mod 5).
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The residues of a square number for modulus 23 cannot be

5, 7, 10, 11, 14, 15, 17, 19, 20, 21, 22.

It follows from this that
τ(23n− 1), τ(23n− 2), τ(23n− 3), τ(23n− 4),

τ(23n+ 5), τ(23n− 6), τ(23n+ 7), τ(23n− 8), ≡ 0 (mod 23),

τ(23n− 9), τ(23n+ 10), τ(23n+ 11).

Modulus 5

1. Let

P :=1− 24
∞∑
n=1

nqn

1− qn
,

Q :=1 + 240
∞∑
n=1

n3qn

1− qn

and

R :=1− 504
∞∑
n=1

n5qn

1− qn
,

so that2

(1.1) Q3 −R2 = 1728q(q; q)24
∞.

Let σs(n) denote the [sum of the] sth powers of the divisors of n. Then it is easy
to see that

(1.2) Q = 1 + 5J ; R = P + 5J.

Hence,

(1.3) Q3 −R2 = Q− P 2 + 5J.

But3

(1.4) Q− P 2 = 288
∞∑
n=1

nσ1(n)qn;

and it is obvious that

(1.5) (q; q)24
∞ =

(q25; q25)∞
(q; q)∞

+ 5J.

2For an elementary proof, see [77, eq. (44)].
3See [77, eq. (36)].
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It follows from (1.1) and (1.3)–(1.5), that

(1.6) q
(q25; q25)∞

(q; q)∞
=
∞∑
n=1

nσ1(n)qn + 5J.

In other words

(1.7) (q25; q25)∞
∞∑
n=0

p(n)qn+1 =
∞∑
n=1

nσ1(n)qn + 5J.

But the coefficient of q5n in the right hand side is a multiple of 5. It follows that

(1.8) p(5n− 1) ≡ 0 (mod 5).

It also follows from (1.7) that

p(n− 1)− p(n− 26)− p(n− 51) + p(n− 126)

+p(n− 176)− p(n− 301)− · · · − nσ1(n) ≡ 0 (mod 5),

where 1, 26, 51, 126, . . . are numbers of the form 1
2 (5ν + 1)(15ν + 2) and

1
2 (5ν − 1)(15ν − 2). The number of values of n not exceeding 200 for which p(n) ≡
0, 1, 2, 3, 4 (mod 5) is 69, 33, 34, 34, 30, respectively; and the least value of n for
which p(n) ≡ 4 (mod 5) is 30. These being so it appears that p(n) ≡ 0 (mod 5)
for about 1

3 of the values of n while p(n) ≡ 1, 2, 3 or 4 (mod 5) for about 1
6 of the

values of n each. It seems extremely difficult to prove any result in this direction
concerning p(n), but the problem is much easier concerning τ(n).

2. It follows from (1.5) and (1.6) that

(2.1)

{
τ(n)− nσ1(n) ≡ 0 (mod 5),

λ(n)− nσ1(n) ≡ 0 (mod 5),

where
∞∑
n=1

λ(n)qn = q
(q25; q25)∞

(q; q)∞
,

so that λ(n + 1) is the number of partitions of n as the sum of integers which are
not multiples of 25. But if n be written in the form

2a2 · 3a3 · 5a5 · 7a7 · · · ,

where the a’s are zeroes or positive integers, then

(2.2) nσ1(n) =
∏
p

pap(p1+ap − 1)
p− 1

, p = 2, 3, 5, . . . .

But

(2.3)
pap(p1+ap − 1)

p− 1
≡ 0 (mod 5)
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if
ap ≥ 1, p = 5

or

ap ≡ 1 (mod 2), p ≡ 4 (mod 5),

or

ap ≡ 3 (mod 4), p ≡ 2 or 3 (mod 5),

or

ap ≡ 4 (mod 5), p ≡ 1 (mod 5),

and for no other values. Suppose now that

(2.4)

{
tn = 0, τ(n) ≡ 0 (mod 5),

tn = 1, τ(n) 6≡ 0 (mod 5).

Then it follows from (2.3) that

(2.5)
∞∑
n=1

tn
ns

=
∏

1

∏
2

∏
3
,

where ∏
1

=
∏
p

1
1− p−2s

,

p being a prime of the form 5k − 1 and

∏
2

=
∏
p

1− p−3s

(1− p−s)(1− p−4s)
,

p being a prime of the form 5k ± 2 and

∏
3

=
∏
p

1− p−4s

(1− p−s)(1− p−5s)
,

p being a prime of the form 5k + 1.
It is easy to prove from (2.5) that

(2.6)
n∑
k=1

tk = o(n).

It can be shown by transcendental methods that

(2.7)
n∑
k=1

tk ∼
Cn

(log n)1/4
,
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and

(2.8)
n∑
k=1

tk = C

∫ n

1

dx

(log x)1/4
+O

(
n

(log n)r

)
,

where C is a constant and r is any positive number.
The proof of (2.6) is quite elementary and very similar to that for showing that

π(x) = o(x),4 π(x) being the number of primes not exceeding x. The result (2.6)
can be stated roughly in other words that τ(n) and λ(n) are divisible by 5 for
almost all values of n, while (2.7) and (2.8) give a lot more information.

Modulus 25

3. It is easily seen from (1.2) that

Q3 −R2 =2(Q2 − PR)− (Q− P 2) +Q(Q− 1)2 − (R− P )2(3.1)

=2(Q2 − PR)− (Q− P 2) + 25J.

But5

(3.2) Q2 − PR = 1008
∞∑
n=1

nσ5(n)qn;

and it is obvious that

(3.3) (q; q)24
∞ =

(q5; q5)5
∞

(q; q)∞
+ 25J.

Now remembering that

(3.4) σ5(n)− σ1(n) ≡ 0 (mod 5),

it follows from (1.4) and (3.1)–(3.3) that

(3.5) 6q
(q5; q5)5

∞
(q; q)∞

=
∞∑
n=1

{2nσ5(n)− nσ1(n)} qn + 25J.

[By extracting those terms with exponents that are multiples of 5 and by employing
the congruence p(5n− 1) ≡ 0 (mod 5),] we easily deduce that

(q; q)5
∞

∞∑
n=1

p(5n− 1)qn =
∞∑
n=1

{10nσ5(n)− 5nσ1(n)} qn + 25J,

and hence [by (3.4)] that

(3.6) (q5; q5)∞
∞∑
n=1

p(5n− 1)qn = 5
∞∑
n=1

nσ1(n)qn + 25J.

4See Landau’s Primzahlen [60, pp. 641–669].
5See [77, Table II].
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Since the coefficient of q5n is a multiple of 25 it follows that

(3.7) p(25n− 1) ≡ 0 (mod 25).

It also follows from (3.6) that

p(5n− 1)− p(5n− 26)− p(5n− 51) + p(5n− 126)

+p(5n− 176)− · · · − 5nσ1(n) ≡ 0 (mod 25),

where 1, 26, 51, 126, . . . are the same as in (1.9).

4. It is easy to see [by Fermat’s little theorem] that

(4.1) nσ9(n)− 2nσ5(n) + nσ1(n) ≡ 0 (mod 25).

It follows from this and (3.3) and (3.5) that

(4.2) τ(n)− nσ9(n) ≡ 0 (mod 25).

It appears that, if k be any positive integer, it is possible to find two integers a and
b such that

(4.3) τ(n)− naσb(n) ≡ 0 (mod 5k),

if n is not a multiple of 5. Thus for instance

(4.4) τ(n)− n41σ29(n) ≡ 0 (mod 125),

if n is not a multiple of 5. I have not yet proved these results. If n is a multiple of
5, then

τ(n)− 4830τ
(n

5

)
+ 511τ

( n
25

)
= 0

in virtue of (7.6), τ(x) being considered as 0 if x is not an integer.
It also appears that the coefficient of qn in the left hand side of (3.5) can be

exactly determined in terms of the real divisors of n. Thus

(4.5) q
(q5; q5)5

∞
(q; q)∞

=
∞∑
n=1

(n
5

) qn

(1− qn)2
,

[where
(
n
p

)
denotes the Legendre symbol]. The allied function

(4.6)
(q; q)5

∞
(q5; q5)∞

= 1− 5
∞∑
n=1

(n
5

) nqn

1− qn
.

It follows from (4.5) that

(q; q)5
∞

∞∑
n=1

p(5n− 1)qn = 5
∞∑
n=1

(n
5

) qn

(1− qn)2
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and hence that6

(4.7)
∞∑
n=0

p(5n+ 4)qn = 5
(q5; q5)5

∞
(q; q)6

∞
.

Modulus 7

5. Since7

(5.1) Q2 = 1 + 480
∞∑
n=1

n7qn

1− qn
,

it is easy to see that

(5.2) Q2 = P + 7J ; R = 1 + 7J ;

and so

(5.3) (Q3 −R2)2 = P 3 − 2PQ+R+ 7J.

But8

(5.4)


PQ−R =720

∞∑
n=1

nσ3(n)qn,

P 3 − 3PQ+ 2R =− 1728
∞∑
n=1

n2σ1(n)qn;

and it is obvious that

(5.5) (q; q)48
∞ =

(q49; q49)∞
(q; q)∞

+ 7J.

It follows from all these that

(5.6) q2 (q49; q49)∞
(q; q)∞

=
∞∑
n=1

{
n2σ1(n)− nσ3(n)

}
qn + 7J.

In other words

(5.7) (q49; q49)∞
∞∑
n=0

p(n)qn+2 =
∞∑
n=1

{
n2σ1(n)− nσ3(n)

}
qn + 7J.

It follows that

(5.8) p(7n− 2) ≡ 0 (mod 7),

6For a direct proof of this result see [78].
7See [77, Table I].
8See [77, Tables II and III, resp.].
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and

p(n− 2)− p(n− 51)− p(n− 100) + p(n− 247)

+p(n− 345)− · · ·+ nσ3(n)− n2σ1(n) ≡ 0 (mod 7),(5.9)

where 2, 51, 100, 247, . . . are the numbers of the form 1
2 (7ν + 1)(21ν + 4) and

1
2 (7ν − 1)(21ν − 4).

The number of values of n not exceeding 200 for which p(n) ≡ 0, 1, 2, 3, 4, 5, 6
(mod 7) is 50, 33, 22, 28, 23, 23, 21, respectively, and the least value of n for which
p(n) ≡ 6 (mod 7) is 73. It appears that p(n) ≡ 0 (mod 7) for about 1

4 of the values
of n while p(n) ≡ 1, 2, 3, 4, 5, 6 (mod 7) for about 1

8 of the values of n each.

6. It follows from (5.2) that

(6.1) Q3 −R2 = PQ−R+ 7J.

It is easy to see from this and (5.4) that

(6.2) τ(n)− nσ3(n) ≡ 0 (mod 7).

Now if n = 2a2 · 3a3 · 5a5 · 7a7 · · · , then

(6.3) nσ3(n) =
∏
p

pap
p3(1+ap) − 1
p3 − 1

, p = 2, 3, 5, 7, . . . .

But

(6.4) pap
p3(1+ap) − 1
p3 − 1

≡ 0 (mod 7),

if
ap ≡ 6 (mod 7), p ≡ 1, 2, or 4 (mod 7),

or
ap ≡ 1 (mod 2), p ≡ 3, 5, or 6 (mod 7),

or
ap ≥ 1, p = 7.

Suppose now that

tn =1, τ(n) 6≡ 0 (mod 7),

tn =0, τ(n) ≡ 0 (mod 7).

Then it follows from (6.4) that

(6.5)
∞∑
n=1

tn
ns

=
∏

1

∏
2

where ∏
1

=
∏
p

1− p−6s

(1− p−s)(1− p−7s)
,



12 BRUCE C. BERNDT AND KEN ONO

p being a prime of the form 7k + 1, 7k + 2, 7k + 4, and∏
2

=
∏
p

1
1− p−2s

,

p being a prime of the form 7k + 3, 7k + 5, 7k + 6. It is easy to prove from (6.5) by
quite elementary methods that

(6.6)
n∑
k=1

tk = o(n).

It can be shown by transcendental methods that

(6.6a)
n∑
k=1

tk ∼
Cn

(log n)1/2
;

and

(6.7)
n∑
k=1

tk = C

∫ n

1

dx

(log x)1/2
+O

(
n

(log n)r

)
,

where r is any positive number and

C =
61/2

73/4

1− 2−6

1− 2−7

1− 11−6

1− 11−7

1− 23−6

1− 23−7

1− 29−6

1− 29−7
· · ·

× 1

{(1− 3−2)(1− 5−2)(1− 13−2)(1− 17−2)(1− 19−2) · · · }1/2
,

2, 11, 23, . . . being primes of the form 7k + 1, 7k + 2, and 7k + 4 while 3, 5, 13,
. . . being primes of the form 7k + 3, 7k + 5 and 7k + 6. Thus we see that τ(n) is
divisible by 7 for almost all values of n; and at the same time the number of values
of n for which τ(n) is divisible by 7 is far more numerous than that for which τ(n)
is divisible by 5.

Now if
∞∑
n=1

λ(n)qn = q2 (q49; q49)∞
(q; q)∞

,

so that λ(n + 2) is the number of partitions of n as the sum of integers which are
not multiples of 49, it is clear from (5.6) that

(6.8) λ(n)− n2σ1(n) + nσ3(n) ≡ 0 (mod 7).

But it is easy to show that n2σ1(n) and nσ3(n) are divisible by 7 for almost all
values of n. It follows that λ(n) is divisible by 7 for almost all values of n. It can
even be shown that the number of values of j not exceeding n for which λ(j) is not
divisible by j is

(6.9) O

(
n

(log n)1/6

)
.
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The index 1
6 in (6.9) is easily obtained by considering n2σ1(n) and nσ3(n) sepa-

rately; but whether this is the right index or not can be known only by considering

n2σ1(n)− nσ3(n)

taken together, which seems rather complicated to deal with.

Modulus 49

7. We have

(Q3 −R2)2 =(3P 2Q2 − 4PQR− 2Q3 + 3R2)

− 2(P 3 − 2PQ+R) + 2P (Q2 − P )2 − (1 + 2PQ)(R− 1)2

+
{
Q(Q2 − P )−R2 + 1

}2

=(3P 2Q2 − 4PQR− 2Q3 + 3R2)− 2(P 3 − 2PQ+R) + 49J

in virtue of (5.2). But9

(7.1)



Q3 −R2 = 1728
∞∑
n=1

τ(n)qn,

3Q3 + 2R2 − 5PQR = 1584
∞∑
n=1

nσ9(n)qn,

5Q3 + 4R2 − 18PQR+ 9P 2Q2 = 8640
∞∑
n=1

n2σ7(n)qn;

and it is obvious that

(7.2) (q; q)48
∞ =

(q7; q7)7
∞

(q; q)∞
+ 49J.

Now remembering that

(7.3)

{
σ7(n)− σ1(n) ≡0 (mod 7),

σ9(n)− σ3(n) ≡0 (mod 7),

it follows from the above equations and (5.4) that

q2 (q7; q7)7
∞

(q; q)∞
=
∞∑
n=1

{
2nσ9(n)− 4n2σ7(n)

+ 2nσ3(n)− 2n2σ1(n) + 2τ(n)
}
qn + 49J.(7.4)

¿From this [and (6.2)] we deduce that

(7.5) (q; q)7
∞

∞∑
n=0

p(7n+ 5)qn+1 =
∞∑
n=1

{28nσ3(n) + 2τ(7n)} qn + 49J.

9See [77, eq. (44), Table II, Table III, resp.].
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I have stated in my previous paper that10

(7.6)
∞∑
n=1

τ(n)
ns

=
∏
p

1
1− τ(p)p−s + p11−2s

,

where p assumes all prime values. This has since been proved by Mr Mordell.11

Now by actual calculation we find that

τ(7) ≡ 14 (mod 49).

It follows from this and (7.6) that

τ(7n)− 14τ(n) ≡ 0 (mod 49).

It is easy to see from this and (7.5) that

(7.7) (q7; q7)7
∞

∞∑
n=0

p(7n+ 5)qn+1 = 7
∞∑
n=1

nσ3(n)qn + 49J.

Now if
n ≡ 3, 5, 6 (mod 7),

then n must contain an odd power of a prime p of the form 7k+ 3, 7k+ 5 or 7k+ 6
as a divisor since all perfect squares are of the form 7k, 7k+ 1, 7k+ 2 or 7k+ 4; and
so σ3(n) is divisible by p3 + 1 which is divisible by 7. Also it is obvious that if n is
a multiple of 7 then nσ3(n) is also divisible by 7. It follows that if

n ≡ 0, 3, 5, 6 (mod 7),

then
nσ3(n) ≡ 0 (mod 7).

It is easy to see from this and (7.7) that

(7.8) p(49n− 2), p(49n− 9), p(49n− 16), p(49n− 30) ≡ 0 (mod 49).

It also follows from (7.7) that

p(7n− 2)− p(7n− 51)− p(7n− 100) + p(7n− 247)

+p(7n− 345)− · · · − 7nσ3(n) ≡ 0 (mod 49),

where 2, 51, 100, 247, . . . are the same as in (5.9).

8. It appears that

(8.1) q(q; q)3
∞(q7; q7)3

∞ + 8q2 (q7; q7)7
∞

(q; q)∞
=
∞∑
n=1

(n
7

)
qn

1 + qn

(1− qn)3

10[77, eq. (101)].
11On Mr Ramanujan’s empirical expansions of modular functions, Proc. Cambridge Philos.

Soc. 19 (1919), 117–124. A simpler proof is given in Hardy’s lectures [47].
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[where
(
n
7

)
denotes the Legendre symbol], while the allied function

(8.2) 49q(q; q)3
∞(q7; q7)3

∞ + 8
(q; q)7

∞
(q7; q7)∞

= 8− 7
∞∑
n=1

(n
7

) n2qn

1− qn
.

Now remembering that

(q; q)3
∞ =

∞∑
n=0

(−1)n(2n+ 1)qn(n+1)/2

and picking out the terms q7, q14, q21, . . . from both sides in (8.1) we obtain

−7q(q; q)3
∞(q7; q7)3

∞ + 8(q; q)7
∞

∞∑
n=1

p(7n− 2)qn = 49
∞∑
n=1

(n
7

)
qn

1 + qn

(1− qn)3
,

the series in the right hand side being the same as that in (8.1). It follows from
this and (8.1) that12

(8.3)
∞∑
n=0

p(7n+ 5)qn = 7
(q7; q7)3

∞
(q; q)4

∞
+ 49q2 (q7; q7)7

∞
(q; q)8

∞
.

It also appears that if

∞∑
n=1

λ(n)qn = q(q; q)3
∞(q7; q7)3

∞,

then

(8.4)
∞∑
n=1

λ(n)
ns

=
1

1 + 71−s

∏
1

∏
2
,

where ∏
1

=
∏
p

1
1− p2−2s

,

p being a prime of the form 7k + 3, 7k + 5, or 7k + 6, and∏
2

=
∏
p

1
1 + (2p− a2)p−s + p2−2s

p being a prime of the form 7k + 1, 7k + 2, or 7k + 4 and a and b being integers
such that 4p = a2 + 7b2. Thus λ(n) can be completely ascertained. It follows from
this and (8.1) and (8.2) that the coefficients of qn in

(q; q)7
∞

(q7; q7)∞
, q2 (q7; q7)7

∞
(q; q)∞

12For a direct proof of this see §. [Ramanujan evidently intended to give a proof of (8.3)

elsewhere. In his paper [78], (8.3) is stated without proof. See the notes at the end of this paper

for references to proofs of (8.3).]
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can be completely ascertained.
Now it is easy to see that

3n9 − 2n3 ≡ 0, 1, or − 1 (mod 49),

according as n ≡ 0 (mod 7), n ≡ 1, 2, 4 (mod 7), or n ≡ 3, 5, 6 (mod 7). Also the
coefficient of qn in q(1 + q)/(1 − q)3 is n2. Hence the right side in (8.1) can be
written as

(8.5)
∞∑
n=1

{
3n2σ7(n)− 2n2σ1(n)

}
qn + 49J.

It follows from this, (7.3), (7.4) and (8.1) that

(8.6) τ(n)− 3λ(n) + nσ9(n) + nσ3(n) ≡ 0 (mod 49),

where λ(n) is the same as in (8.4). From the formulae (8.4) and (8.6) all the residues
of τ(n) for modulus 49 can be completely ascertained.

Modulus 11

9. In this case we start with the series13

(9.1)


1− 264

∞∑
n=1

n9qn

1− qn
=QR,

691 + 65520
∞∑
n=1

n11qn

1− qn
=441Q3 + 250R2.

It follows that

(9.2) QR = 1 + 11J ; Q3 − 3R2 = −2P + 11J.

It is easy to see from this that

(Q3 −R2)5 =(Q3 − 3R2)5 −Q(Q3 − 3R2)3 −R(Q3 − 3R2)2 − 5QR+ 11J

=P 5 − 3P 3Q− 4P 2R− 5QR+ 11J.

But14

(9.3)



P 5 − 10P 3Q+ 20P 2R− 15PQ2 + 4QR = −20736
∞∑
n=1

n4σ1(n)qn,

P 3Q− 3P 2R+ 3PQ2 −QR = 3456
∞∑
n=1

n3σ3(n)qn,

P 2R− 2PQ2 +QR = −1728
∞∑
n=1

n2σ5(n)qn,

PQ2 −QR = 720
∞∑
n=1

nσ7(n)qn;

13See [77, Table I].
14See [77, Table III, Table II].
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and it is obvious that

(9.4) (q; q)120
∞ =

(q121; q121)∞
(q; q)∞

+ 11J.

It is easy to see from all these that
(9.5)

q5 (q121; q121)∞
(q; q)∞

=
∞∑
n=1

{
−n4σ1(n) + 3n3σ3(n) + 3n2σ5(n)− 5nσ7(n)

}
qn + 11J.

It follows from this that

(9.6) p(11n− 5) ≡ 0 (mod 11);

and

p(n− 5)− p(n− 126)− p(n− 247) + p(n− 610) + p(n− 852)

− · · ·+ n4σ1(n)− 3n3σ3(n)− 3n2σ5(n) + 5nσ7(n) ≡ 0 (mod 11),
(9.7)

where 5, 126, 247, 610, . . . are numbers of the form 1
2 (11ν + 2)(33ν + 5) and

1
2 (11ν − 2)(33ν − 5). It is only to prove the general result (9.7) we require all the
details in (9.3). But we don’t require all these details in order to prove (9.6) and
the proof can be very much simplified as follows: we have15

(9.8) q
dP

dq
=
P 2 −Q

12
, q

dQ

dq
=
PQ−R

3
, q

dR

dq
=
PR−Q2

2
.

Now using (9.2) and (9.8) we can show that16

(Q3 −R2)5 = q
dJ

dq
+ 11J.

It follows from this and (9.4) that

(9.9) q5 (q121; q121)∞
(q; q)∞

= q
dJ

dq
+ 11J.

Since the coefficient of q11n in the right hand side is a multiple of 11 it follows that

p(11n− 5) ≡ 0 (mod 11).

The number of values of n not exceeding 200 for which p(n) ≡ 0, 1, 2, 3, 4, 5, 6,
7, 8, 9, 10 (mod 11) is 77, 23, 24, 14, 15, 14, 5, 12, 8, 8, 0, respectively. Even
though these values seem to be very irregular it appears from the residues of p(n)
for moduli 5 and 7 and also from the next section that p(n) ≡ 0 (mod 11) for about

15See [77, eq. (30)].
16As mentioned in the beginning, the J ’s are not the same functions.
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1
6 of the values of n while p(n) ≡ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 (mod 11) for about 1

12
of the values of n each.

10. Mr H. B. C. Darling observed the remarkable fact (before I began to write this
paper) that p(n) is divisible by 11 for 45 values of n not exceeding 100. This can
be explained by the formula (9.7) and the congruency of

(10.1) n4σ1(n)− 3n3σ3(n)− 3n2σ5(n) + 5nσ7(n)

for modulus 11. It can be shown by quite elementary methods that (10.1) is divisible
by 11 for almost all values of n. [A proof of this fact is sketched in Section 19.] It
can even be shown that the number of values of n not exceeding n for which (10.1)
is not divisible by 11 is

(10.2) O

(
n

(log n)1/10

)
by considering the divisibility of the four terms in (10.1) separately; but a better
result can be found only by considering all the four terms in (10.1) taken together.
The same remarks apply to the function λ(n) defined by

(10.3)
∞∑
n=1

λ(n)qn = q5 (q121; q121)∞
(q; q)∞

;

so that λ(n + 5) is the number of partitions of n as the sum of integers which are
not multiples of 121; that is to say λ(n) is divisible by 11 for almost all values of
n; and the number of values of λ(n) not divisible by 11 is of the form (10.2). It
appears from (10.3) that the number of values of n for which p(n) ≡ 0 (mod 11)
cannot be so high as 45% if n exceeds 120. Thus the number of values of p divisible
by 11 is

45%, 0 < n ≤ 40

45%, 40 < n ≤ 80

45%, 80 < n ≤ 120

35%, 120 < n ≤ 160

22 1
2%, 160 < n ≤ 200.

It is also very remarkable that, in the table of the first 200 values of p(n), there is
not a single value of p(n) of the form 11k − 1. This is probably due to such a high
percentage of the values of p(n) divisible by 11 in the beginning.

I have not yet investigated completely the residues of τ(n) for modulus 11. But
it appears that if

∞∑
n=1

λ(n)qn = q(q; q)2
∞(q11; q11)2

∞,

then

(10.4)
∞∑
n=1

λ(n)
ns

=
1

1− 11−s
∏
p

1
1− λ(p)p−s + p1−2s

,
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p assuming all prime values except 11, and that λ(p) can be determined also. If
that is so then the residues of τ(n) for modulus 11 can also be ascertained since it
is easily seen that

(10.5) τ(n)− λ(n) ≡ 0 (mod 11).

Again it is easy to show by using (7.6) [and the values τ(2) = −24, τ(3) =
252, τ(5) = 4830, τ(7) = −16744, and τ(11) = 534612, which can be found in a
table in Ramanujan’s paper [77], [82, p. 153]] that

∞∑
n=1

τ(n)
ns

=
1

1 + 21−s + 21−2s

1
(1− 33−s)2

1
(1− 52−s)(1− 54−s)

× 1
(1 + 72−s)(1− 74−s)

1
1− 11−s

· · ·+ 11j,(10.5a)

where j is a Dirichlet series of the form∑ an
ns
,

an being an integer.
¿From this we can deduce a number of results such as

(10.61) τ(24λ−1n) ≡ 0 (mod 11)

if n is an odd integer;

(10.62) τ(311λ−1n) ≡ 0 (mod 11)

if n is not a multiple of 3;

(10.63) τ(55λ−1n) ≡ 0 (mod 11)

if n is not a multiple of 5;

(10.64) τ(710λ−1n) ≡ 0 (mod 11)

if n is not a multiple of 7;

(10.7) τ(11λn)− τ(n) ≡ 0 (mod 11)

and so on. [The five congruences above can be established by expanding the ap-
propriate factors in (10.5a) in geometric series. For example, consider

1
1 + 21−s + 21−2s

=− i

21−s + 1− i
+

i

21−s + 1 + i

=− i

1− i

∞∑
n=0

(
21−s

i− 1

)n
+

i

1 + i

∞∑
n=0

(
21−s

−i− 1

)n
=i

∞∑
n=0

2n(1−s)e−3πi(n+1)/4 − i
∞∑
n=0

2n(1−s)e3πi(n+1)/4.
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Since sin{3π(n + 1)/4} = 0 if and only if n ≡ −1 (mod 4), the assertion (10.61)
follows from (10.5a).]

Even though (10.61)–(10.64) are very analogous to one another further equa-
tions are not necessarily quite similar to these; sometimes there are more than one
equation and sometimes there are equations of the form

(10.8) τ(19n) ≡ 0 (mod 11)

if n is not a multiple of 19, and

(10.9) τ(29n) ≡ 0 (mod 11)

if n is not a multiple of 29.
It is very likely that the primes 19, 29, . . . occurring in equations like (10.8)

and (10.9) are such that the sum of their reciprocals is a divergent series. If this
assertion is true then τ(n) is divisible by 11 for almost all values of n which is easily
seen from (10.2).

Moduli 2 and 3

11. [It will be convenient to introduce Ramanujan’s theta-functions ϕ(q) and ψ(q),
defined by

(11.1a) ϕ(q) :=
∞∑

n=−∞
qn

2
=

(−q;−q)∞
(q;−q)∞

and

(11.1b) ψ(q) :=
∞∑
n=0

qn(n+1)/2 =
(q2; q2)∞
(q; q2)∞

,

where the product representations are easy consequences of Jacobi’s triple product
identity.]

Before we proceed to consider higher moduli we shall see what the analogous
formulae are in the cases of moduli 2 and 3. It is easy to see that [by (11.1b)]

(11.1)
(q4; q4)∞
(q; q)∞

=
(q2; q2)∞
(q; q2)∞

+ 2J = ψ(q) + 2J.

It follows that

(11.2) p(n)− p(n− 4)− p(n− 8) + p(n− 20) + p(n− 28)− · · ·

is odd or even according as n is a triangular number or not, 4, 8, 20, . . . being
numbers of the form 2ν(3ν + 1) and 2ν(3ν − 1).
p(n) is odd for 110 values of n not exceeding 200 and even for 90 values of n in

the same range. Thus p(n) seems to be odd for more values of n than those for
which p(n) is even.



p(n) and τ(n) 21

If
∞∑
n=0

λ(n)qn =
(q4; q4)∞
(q; q)∞

so that λ(n) is the number of partitions of n as the sum of integers which are not
multiples of 4 then [by (11.1) and (11.1b)] λ(n) is odd or even according as n is a
triangular number or not.

Again we have

(11.3)
(q9; q9)∞
(q; q)∞

=
(q3; q3)3

∞
(q; q)∞

+ 3J.

But it can be shown [23] that

(11.4) q
(q9; q9)3

∞
(q3; q3)∞

=
∞∑
n=1

χ0(n)
qn

1 + qn + q2n

[where χ0(n) is the principal character modulo 3]. But the right hand side in (11.4)
is of the form

∞∑
n=1

χ0(n)
qn

(1− qn)2
+ 3J ;

and the coefficient of q3n+1 in the above series is σ1(3n + 1). It follows from this
and (11.3) and (11.4) that

(11.5)
(q9; q9)∞
(q; q)∞

=
∞∑
n=0

σ1(3n+ 1)qn + 3J.

¿From this we easily deduce that

p(n)− p(n− 9)− p(n− 18) + p(n− 45) + p(n− 63)

−p(n− 108)− · · · − σ1(3n+ 1) ≡ 0 (mod 3),(11.6)

where 9, 18, 45, . . . are numbers of the form 9
2ν(3ν + 1) and 9

2ν(3ν − 1).
The number of values of n not exceeding 200 for which p(n) ≡ 0, 1, 2 (mod 3) is

66, 68, 66 respectively. Thus it appears that p(n) ≡ 0, 1, 2 (mod 3) for about 1
3 of

the number of values of n each.
It follows from (11.5) that if

∞∑
n=0

λ(n)qn =
(q9; q9)∞
(q; q)∞

so that λ(n) is the number of partitions of n as the sum of integers which are not
multiples of 9, then

λ(n)− σ1(3n+ 1) ≡ 0 (mod 3).

Again the left hand side of (11.4) is of the form

(11.7) q(q; q)24
∞ + 3J
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while the right hand side of (11.4) is of the form

∞∑
n=1

n2qn

(1− qn)2
+ 3J.

It follows that

(11.8) τ(n)− nσ1(n) ≡ 0 (mod 3).

Suppose now that {
tn = 0, λ(n) ≡ 0 (mod 3),

tn = 1, λ(n) 6≡ 0 (mod 3),

and that {
Tn = 0, τ(n) ≡ 0 (mod 3),

Tn = 1, τ(n) 6≡ 0 (mod 3).

Then we can easily deduce from (11.7), (11.8), and (2.2) that

∞∑
n=0

tn
(3n+ 1)s

=
∞∑
n=0

Tn
ns

=
∏

1

∏
2

where ∏
1

=
∏
p

1
1− p−2s

p assuming prime values of the form 3k − 1 and

∏
2

=
∏
p

1 + p−s

1− p−3s

p assuming prime values of the form 3k + 1. We easily deduce from this that

n∑
k=1

tk = o(n),

n∑
k=1

Tk = o(n).

In other words λ(n) and τ(n) are divisible by 3 for almost all values of n. We can
show by transcendental methods that

(11.8a)



n∑
k=1

tk = C

∫ n

1

dx

(log x)1/2
+O

(
n

(log n)r

)
,

n∑
k=1

Tk =
C

3

∫ n

1

dx

(log x)1/2
+O

(
n

(log n)r

)
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where r is any positive number and

C =
21/2

31/4

1− 7−2

1− 7−3

1− 13−2

1− 13−3

1− 19−2

1− 19−3
· · · 1

{(1− 2−2)(1− 5−2)(1− 11−2) · · · }1/2

in both cases, 2, 5, 11, . . . being primes of the form 3k− 1 and 7, 13, 19, . . . being
primes of the form 3k + 1.

Further properties of τ(n)

12. It is easy to see [from (11.1b)] that

(q; q)24
∞ =

(q2; q2)8
∞

(q; q2)8
∞

+ 32J = ψ8(q) + 32J.

But [21, p. 139, Ex. (ii)]

qψ8(q) =
∞∑
n=1

n3qn

1− q2n
,

and
∞∑
n=1

n4qn =
q

1− q2
+ 16J,

and
∞∑
n=1

n8qn =
q

1− q2
+ 32J,

[since

∞∑
n=1

n4qn ≡ 1 · q + 0 · q2 + 1 · q3 + 0 · q4 + · · · = q

1− q2
(mod 16),

as n4 ≡ 0, 1 (mod 16), according as n is even or odd, and

∞∑
n=1

n8qn ≡ 1 · q + 0 · q2 + 1 · q3 + 0 · q4 + · · · = q

1− q2
(mod 32),

as n8 ≡ 0, 1 (mod 32), according as n is even or odd.] It is easy to see from all
these that

(12.1)

{
τ(n)− n3σ1(n) ≡0 (mod 16);

τ(n)− n3σ5(n) ≡0 (mod 32).

Again we have

(q; q)24
∞ =

(q3; q3)9
∞

(q; q)3
∞

+ 27J.

But it can be shown that [22, p. 143, Thm. 8.7]

(12.2) q
(q3; q3)9

∞
(q; q)3

∞
=
∞∑
n=1

n2qn

1 + qn + q2n
.
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Now it is easy to see that

∞∑
n=1

n3qn =
q

1 + q + q2
+ 9J

and
∞∑
n=1

n9qn =
q

1 + q + q2
+ 27J,

[since

∞∑
n=1

n3qn ≡ 1·q−1·q2+0·q3+1·q4−1·q5+0·q6+· · · = q − q2

1− q3
=

q

1 + q + q2
(mod 9),

as n3 ≡ 0, 1,−1 (mod 9), according as n ≡ 0, 1,−1 (mod 3), and

∞∑
n=1

n9qn ≡ 1 · q− 1 · q2 + 0 · q3 + 1 · q4− 1 · q5 + 0 · q6 + · · · = q

1 + q + q2
(mod 27),

as n9 ≡ 0, 1,−1 (mod 27), according as n ≡ 0, 1,−1 (mod 3).] It follows that

(12.3)

{
τ(n)− n2σ1(n) ≡0 (mod 9),

τ(n)− n2σ7(n) ≡0 (mod 27).

It is easy to deduce from (2.1), (4.2), (12.1) and (12.3) that

(12.4)


τ(n)− nσ1(n) ≡0 (mod 30),

τ(n)− n2σ1(n) ≡0 (mod 36),

τ(n)− n3σ1(n) ≡0 (mod 48),

τ(n)− n5σ1(n) ≡0 (mod 120),

(12.5)


τ(n)− nσ3(n) ≡0 (mod 42),

τ(n)− n2σ3(n) ≡0 (mod 60),

τ(n)− n4σ3(n) ≡0 (mod 168),

(12.6)


τ(n)− n3σ5(n) ≡0 (mod 288),

τ(n)− n2σ7(n) ≡0 (mod 540),

τ(n)− nσ9(n) ≡0 (mod 1050).

Again it easily follows from the second equation in (9.1) that

(12.7) τ(n)− σ11(n) ≡ 0 (mod 691).
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It is easy to deduce from this that τ(n) is divisible by 691 for almost all values
of n, and by transcendental methods that the number of values of n not exceeding
n for which τ(n) is not divisible by 691 is of the form

(12.7a) C

∫ n

1

dx

(log x)1/690
+O

(
n

(log n)r

)
where C is a constant and r is any positive number.

It is easy to prove that

(12.7b) q(−q;−q)24
∞ = q(q; q)24

∞ + 48q2(q2; q2)24
∞ + 212q4(q4; q4)24

∞.

[To prove (12.7b), set, after Ramanujan,

f(−q) := (q; q)∞.

Thus, (12.7b) can be written in the equivalent formulation

(12.7c) qf24(q) = qf24(−q) + 48q2f24(−q2) + 212q4f(−q4).

To prove (12.7c), we use the catalogue of evaluations for f found in Entry 12 of
Chapter 17 in Ramanujan’s second notebook [21, p. 124], in particular,

f(q) =
√
z2−1/6 {x(1− x)/q}1/24

, f(−q) =
√
z2−1/6(1− x)1/6(x/q)1/24,

(12.7c)

f(−q2) =
√
z2−1/3 {x(1− x)/q}1/12

, f(−q4) =
√
z2−2/3(1− x)1/24(x/q)1/6,

where x = k2, with k being the modulus, and z = (2/π)K, with K being the
complete elliptic integral of the first kind. Using these evaluations in (12.7c), we
easily verify its truth.] ¿From this it is easy to deduce that

(12.8) τ(2n) + 24τ(n) + 211τ( 1
2n) = 0

where n is any integer and τ(x) = 0 if x is not an integer.
[Recall that ϕ and ψ are defined in (11.1a) and (11.1b), respectively.] Again it

is easy to prove that
qψ8(q)ϕ16(−q) = qf24(−q).

[To prove this identity, use (12.7c) and the evaluations [21, Entry 11(i), p. 123;
Entry 10(ii), p. 122]

(12.8a) ψ(q) =
√

1
2z(x/q)

1/8 and ϕ(−q) =
√
z(1− x)1/4.

]
But [by the binomial theorem],

ϕ16(−q) = −4ϕ4(−q) + 16ϕ2(−q)− 11 + 256J.

Hence

qf24(−q) =4
{

1− ϕ4(−q)
}
qψ8(q)− 16

{
1− ϕ2(−q)

}
qψ8(q) + qψ8(q) + 256J

=4
{

1− ϕ4(−q)
}
qψ4(q2)− 16

{
1− ϕ2(−q)

}
qψ4(q2) + qψ8(q) + 256J.
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But

qψ8(q) =
∞∑
n=0

n3qn

1− q2n
,(12.8b)

qψ4(q2) =
∞∑
n=0

(2n+ 1)q2n+1

1− q4n+2
,(12.8c)

qψ4(q2)ϕ4(−q) =
∞∑
n=1

(−1)n−1 n3qn

1− q2n
,

(12.8d)

qψ4(q2)ϕ2(−q) =
∞∑
n=1

(−1)n−1 n2qn

1 + q2n

=
∞∑
n=0

(−1)n
(2n+ 1)2q2n+1

1− q4n+2
−
∞∑
n=1

(2n)2q2n

1 + q4n
+ 16J.(12.8e)

[The identities (12.8b) and (12.8c) are, respectively, Examples (ii) and (iii) in Sec-
tion 17 of Chapter 17 in Ramanujan’s second notebook [21, p. 139].

By Entry 11(iii) in Chapter 17 of Ramanujan’s second notebook [21, p. 123],

(12.8f) ψ(q2) = 1
2

√
z(x/q)1/4.

It follows from (12.8a) and (12.8f) that

(12.8g) qψ(q2)ϕ4(−q) = 1
16z

4x(1− x).

On the other hand by Entry 14(ii), (ix) in Chapter 17 of the second notebook [21,
p. 130],
∞∑
n=1

(−1)n−1 n3qn

1− q2n
=
∞∑
n=1

(−1)n−1n3

(
qn

1 + qn
+

q2n

1− q2n

)

=
1
16

(
1 +

∞∑
n=1

(−1)n−1 n3qn

1 + qn
− 1 + 16

∞∑
n=1

(−1)n−1 n3q2n

1− q2n

)
= 1

16z
4x(1− x).(12.8h)

The equality (12.8d) is now a trivial consequence of (12.8g) and (12.8h).
To prove (12.8e), first observe, by (12.8a) and (12.8f), that

(12.8i) qψ4(q2)ϕ2(−q) = 1
16z

3x
√

1− x.

Next,
∞∑
n=1

(−1)n−1 n2qn

1 + q2n
=−

∞∑
n=1

4n2q2n

1 + q4n
+
∞∑
n=1

(2n+ 1)2q2n+1

1 + q4n+2

=− 8
∞∑
n=1

n2q2n

1 + q4n
+
∞∑
n=1

n2qn

1 + q2n

=− 8
∞∑
n=1

n2q2n

1 + q4n
+ 1

16z
3x,(12.8j)
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by Entry 17(ii) in Chapter 17 of Ramanujan’s second notebook [21, p. 138]. To
evaluate the sum on the far right side of (12.8j), we apply the process of duplication
[21, p. 125] to Entry 17(ii) cited above. Accordingly,

−8
∞∑
n=1

n2q2n

1 + q4n
=− 1

2

(
1
2
z(1 +

√
1− x)

)3(1−
√

1− x
1 +
√

1− x

)2

=− 1
16z

3x(1−
√

1− x),(12.8k)

after simplification. Putting (12.8k) into (12.8j), we readily find that

(12.8m)
∞∑
n=1

(−1)n−1 n2qn

1 + q2n
= 1

16z
3x
√

1− x.

Combining (12.8i) and (12.8k), we complete the proof of the first part of (12.8e).
To prove the second part of (12.8e), it clearly suffices to prove that

(12.8n) S :=
∞∑
n=0

(2n+ 1)2q2n+1

1 + q4n+2
≡
∞∑
n=0

(−1)n
(2n+ 1)2q2n+1

1− q4n+2
=: T (mod 16)

Now,

S =
∞∑
n=0

(2n+ 1)2q2n+1

1− q4n+2
− 2

∞∑
n=0

(2n+ 1)2q6n+3

1− q8n+4

=T + 2
∞∑
n=0

(4n+ 3)2q4n+3

1− q8n+6
− 2

∞∑
n=0

(2n+ 1)2q6n+3

1− q8n+4

≡T + 2
∞∑
n=0

q4n+3

1− q8n+6
− 2

∞∑
n=0

q6n+3

1− q8n+4
(mod 16)

=T + 2
∞∑
n=0

q6n+3

1− q8n+4
(mod 16)− 2

∞∑
n=0

q6n+3

1− q8n+4
(mod 16)

=T (mod 16),

where in the antepenultimate line above we expanded the summands of the first
series in geometric series and then reversed the order of summation. This completes
the proof of (12.8n), and hence the proof of the second equality of (12.8e).]

It follows from all these that

q(q; q)24
∞ =− 3

∞∑
n=0

(2n+ 1)3q2n+1

1− q4n+2
+ 5

∞∑
n=1

(2n)3q2n

1− q4n
− 12

∞∑
n=0

(2n+ 1)q2n+1

1− q4n+2

+ 16
∞∑
n=0

(−1)n
(2n+ 1)2q2n+1

1− q4n+2
− 16

∞∑
n=1

(2n)2q2n

1 + q4n
+ 256J.

Now equating only the odd powers of q we obtain
∞∑
n=0

τ(2n+ 1)q2n+1 =− 3
∞∑
n=0

(2n+ 1)3q2n+1

1− q4n+2
+ 16

∞∑
n=0

(−1)n
(2n+ 1)2q2n+1

1− q4n+2

− 12
∞∑
n=0

(2n+ 1)q2n+1

1− q4n+2
+ 256J.
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But if n be of the form 4k + 1 then it is easy to see that

n11 + 3n3 − 16n2 + 12n ≡ 0 (mod 256).

Changing n to −n in this formula we see that if n be of the form 4k − 1 then

n11 + 3n3 + 16n2 + 12n ≡ 0 (mod 256).

It follows that

∞∑
n=0

τ(2n+ 1)q2n+1 =
∞∑
n=0

(2n+ 1)11q2n+1

1− q4n+2
+ 256J.

In other words,

(12.9) τ(n)− σ11(n) ≡ 0 (mod 256)

for all odd values of n, while the formula (12.8) combined with this enable us to
find the residues of τ(n) for modulus 211 for even values of n. Thus

τ(n) + 24σ11(n) ≡ 0 (mod 2048)

for all values of n.
It follows from (12.7) and (12.9) that

τ(n)− σ11(n) ≡ 0 (mod 176896)

for all odd values of n.

Modulus 13

13. In this case we start with the second series in (9.1) and the series

(13.1) 1− 24
∞∑
n=1

n13qn

1− qn
= Q2R.

It follows from these that

(13.2) Q3 − 3R2 = −2 + 13J ; Q2R = P + 13J.

Hence we have

(Q3 −R2)7 =− 2(R2 − 1)7 + 13J

=− 5R6(3R2 − 2)4 − 2R4(3R2 − 2)3 + 6R4(3R2 − 2)2

− 6R2(3R2 − 2)2 − 6R2(3R2 − 2)− 2(R2 − 1) + 13J

=− 5P 6 − 2P 4Q+ 6P 3R− 6P 2Q2 − 6PQR− (Q3 −R2) + 13J.
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But17

(13.3)

5(P 6 − 15P 4Q+ 40P 3R− 45P 2Q2 + 24PQR)

− (9Q3 + 16R2) = −248832
∞∑
n=1

n5σ1(n)qn,

7(P 4Q− 4P 3R+ 6P 2Q2 − 4PQR) + (3Q3 + 4R2) = 41472
∞∑
n=1

n4σ3(n)qn,

2(P 3R− 3P 2Q2 + 3PQR)− (Q3 +R2) = −5184
∞∑
n=1

n3σ5(n)qn,

9(PQ−R)2 + 5(Q3 −R2) = 8640
∞∑
n=1

n3σ7(n)qn,

5PQR− (3Q3 + 2R2) = −1584
∞∑
n=1

nσ9(n)qn,

Q3 −R2 = 1728
∞∑
n=1

τ(n)qn;

and it is obvious that

(13.4) (q; q)168
∞ =

(q169; q169)∞
(q; q)∞

+ 13J.

It is easy to see from all these that

q7 (q169; q169)∞
(q; q)∞

= (q169; q169)∞
∞∑
n=0

p(n)qn+7

=
∞∑
n=1

{
n5σ1(n)− 4n4σ3(n)− 3n3σ5(n) + 6n2σ7(n)− 3nσ9(n) + 3τ(n)

}
qn + 13J.

(13.5)

It is easy to see by actual calculation that τ(13) ≡ 8 (mod 13) in virtue of (7.6)
and hence τ(13n)− 8τ(n) ≡ 0 (mod 13). It follows from this and (13.5) that

(13.6)
∞∑
n=1

p(13n− 7)qn (q13; q13)∞ = 11
∞∑
n=1

τ(n)qn + 13J.

It is not necessary to know all the details above in order to prove (13.6). The proof
can be very much simplified as follows; using (9.8) and (13.2) we can show that

(13.7) (Q3 −R2)7 = q
dJ

dq
+ 3(Q3 −R2) + 13J.

17See [77], where not all these equalities are given, but where the same methods can be em-

ployed to provide proofs.
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It follows from this that

(13.8) q7 (q169; q169)∞
(q; q)∞

= q
dJ

dq
+ 3

∞∑
n=1

τ(n)qn + 13J.

¿From this we easily deduce (13.6).
Again picking out the terms q13, q26, q39, . . . in (13.6) we obtain [using the con-

gruence τ(13n) ≡ 8τ(n) (mod 13)]

(13.9)
∞∑
n=1

p(132n− 7)qn (q; q)∞ = 10
∞∑
n=1

τ(n)qn + 13J.

It follows from (13.5) that if

∞∑
n=1

λ(n)qn = q7 (q169; q169)∞
(q; q)∞

so that λ(n + 7) is the number of partitions of n as the sum of integers which are
not multiples of 169, then

λ(n)− n5σ1(n) + 4n4σ3(n) + 3n3σ5(n)

− 6n2σ7(n) + 3nσ9(n)− 3τ(n) ≡ 0 (mod 13).

The results analogous to (10.61)–(10.9) in the case of modulus 13 are

τ(512λ−1n) ≡ 0 (mod 13)

if n is not a multiple of 5;
τ(7n) ≡ 0 (mod 13)

if n is not a multiple of 7;

τ(11n) ≡ 0 (mod 13)

if n is not a multiple of 11;

τ(13n)− 8τ(n) ≡ 0 (mod 13)

if n is any integer;
τ(194λ−1n) ≡ 0 (mod 13)

if n is not a multiple of 19;

τ(233λ−1n) ≡ 0 (mod 13)

if n is not a multiple of 23;

τ(296λ−1n) ≡ 0 (mod 13)

if n is not a multiple of 29; and so on.
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14. The formulae (13.6) and (13.9) can be written as

(14.1)
∞∑
n=0

p(13n+ 6)qn = 11(q; q)11
∞ + 13J ;

and

(14.2)
∞∑
n=0

p(132n+ 162)qn = 23(q; q)23
∞ + 13J.

Since I began to write this paper I have found by a different method that if λ be
any positive odd integer then

(14.3)
∞∑
n=0

p

(
13λn+

11 · 13λ + 1
24

)
qn = −2(5λ−3)/2(q; q)11

∞ + 13J ;

and if λ be any positive even integer then

(14.4)
∞∑
n=0

p

(
13λn+

23 · 13λ + 1
24

)
qn = −2(5λ−2)/2(q; q)23

∞ + 13J.

I shall reserve the discussion of these results to another paper.
A number of results such as the following can be deduced from (14.3) and (14.4).

[Note that

(q; q)11
∞ = 1− 11q + 44q2 − 55q3 − 110q4 + 374q5 − 143q6 + · · ·

and

(q; q)23
∞ = 1− 23q + 230q2 − 1265q3 + 3795q4 − 3519q5 − 16445q6 + · · · .

]
If λ be any positive odd integer then

(14.5)



p

(
11 · 13λ + 1

24

)
+ 2(5λ−3)/2, p

(
35 · 13λ + 1

24

)
+ 2(5λ−1)/2,

p

(
59 · 13λ + 1

24

)
− 2(5λ+3)/2, p

(
83 · 13λ + 1

24

)
− 25(λ+1)/2,

p

(
107 · 13λ + 1

24

)
− 2(5λ+7)/2, p

(
131 · 13λ + 1

24

)
− 25(λ+1)/2,

p

(
155 · 13λ + 1

24

)
,

and so on are all divisible by 13; and if λ be any positive even integer then

(14.6)



p

(
23 · 13λ + 1

24

)
+ 2(5λ−2)/2, p

(
47 · 13λ + 1

24

)
+ 2(5λ+6)/2,

p

(
71 · 13λ + 1

24

)
− 2(5λ+2)/2, p

(
95 · 13λ + 1

24

)
− 2(5λ+2)/2,

p

(
119 · 13λ + 1

24

)
− 2(5λ−2)/2, p

(
143 · 13λ + 1

24

)
+ 2(5λ+2)/2,

p

(
167 · 13λ + 1

24

)
,
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and so on are all divisible by 13. In other words if n is fixed and λ+ n is an even
integer then the residue of

(14.7) p

(
13λ(12n− 1) + 1

24

)
for modulus 13 can be completely ascertained.

General Theory

Modulus $
where $ is a prime greater than 3

15. We start with the two series

(15.1) v$−1 + (−1)($−1)/22($ − 1)δ$−1

∞∑
n=1

n$−2qn

1− qn
=
∑

K ′`,mQ
`Rm,

where K ′`,m is a constant integer and the summation extends over all positive inte-
gral values of ` and m (including zero) such that

4`+ 6m = $ − 1;

and

(15.2) v$+1 + (−1)($+1)/22($ + 1)δ$+1

∞∑
n=1

n$qn

1− qn
=
∑

K`,mQ
`Rm,

where K`,m is a constant integer and the summation extends over all positive inte-
gral values of ` and m (including zero) such that

4`+ 6m = $ + 1.

In both the series vs and δs are the numerator and the denominator of Bs in its
lowest terms where

B2 =
1
6
, B4 =

1
30
, B6 =

1
42
, B8 =

1
30
, B10 =

5
66
, . . .

are the Bernoulli numbers. Now by von Staudt’s Theorem

δ$−1 ≡ 0 (mod $),

and also we have
n$ − n ≡ 0 (mod $).

And so the left hand side in (15.1) is of the form

(15.3) c′ +$J

where c′ is a constant integer while that in (15.2) is of the form

(15.31) k + cP +$J



p(n) and τ(n) 33

where c and k are constant integers.
It appears that k can be taken as zero always. This involves the assertion that

(15.4) 6v$+1 + (−1)($+1)/2$ + 1
2

δ$+1 ≡ 0 (mod $).

I have not yet proved this result but in every particular case this can actually found
to be true. Thus (15.31) can be replaced by

(15.5) cP +$J.

Now using (15.3), (15.5) and (9.8) we can show in particular cases that

(15.6) (Q3 −R2)($2−1)/24 = q
dJ

dq
+ (Q3 −R2)

∑
k`,mQ

`Rm +$J

where k`,m is a constant integer and the summation extends over all positive integral
values of ` and m (including zero) such that

4`+ 6m = $ − 13.

But it is obvious that

(15.7) (q; q)$
2−1
∞ =

(q$
2
; q$

2
)∞

(q; q)∞
+$J.

It follows from (15.6) and (15.7) that

(15.8) q($2−1)/24 (q$
2
; q$

2
)∞

(q; q)∞
= q

dJ

dq
+ (Q3 −R2)

∑
k`,mQ

`Rm +$J

where the remark about the summation in (15.6) applies here also. From this we
can always deduce in every particular case that

∞∑
n=1

p

(
n$ +$

[$
24

]
− $2 − 1

24

)
qn+[$/24] (q$

2
; q$

2
)∞

=(Q3 −R2)1+[$/24]
∑

k`,mQ
`Rm +$J(15.9)

where k`,m is a constant integer and the summation extends over all positive integral
values of ` and m (including zero) such that

4`+ 6m = $ − 13

and [t] denotes as usual the greatest integer in t.
Even though all these results are very difficult to prove in general they can be

easily proved when $ ≤ 23.

Moduli 17, 19 and 23
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16. In these cases we can easily prove that

(16.1)
∞∑
n=1

p(17n− 12)qn (q17; q17)∞ = 7
∞∑
n=1

τ2(n)qn + 17J,

where
∞∑
n=1

τ2(n)qn = Qq(q; q)24
∞;

(16.2)
∞∑
n=1

p(19n− 15)qn (q19; q19)∞ = 5
∞∑
n=1

τ3(n)qn + 19J,

where
∞∑
n=1

τ3(n)qn = Rq(q; q)24
∞;

and

(16.3)
∞∑
n=1

p(23n− 22)qn (q23; q23)∞ =
∞∑
n=1

τ5(n)qn + 23J,

where
∞∑
n=1

τ5(n)qn = QRq(q; q)24
∞.

I have stated without proof in my previous paper18 that

(16.4)



∞∑
n=1

τ2(n)
ns

=
∏
p

1
1− τ2(p)p−s + p15−2s

,

∞∑
n=1

τ3(n)
ns

=
∏
p

1
1− τ3(p)p−s + p17−2s

,

∞∑
n=1

τ4(n)
ns

=
∏
p

1
1− τ4(p)p−s + p19−2s

,

∞∑
n=1

τ5(n)
ns

=
∏
p

1
1− τ5(p)p−s + p21−2s

,

∞∑
n=1

τ7(n)
ns

=
∏
p

1
1− τ7(p)p−s + p25−2s

,

where
∞∑
n=1

τ4(n)qn = Q2q(q; q)24
∞

18See [77, eq. (108)].
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and
∞∑
n=1

τ7(n)qn = Q2Rq(q; q)24
∞,

and p assumes all prime values. All these seem to be capable of proof as the case
of τ(n) by Mordell’s method.19

Now using (16.4) we can deduce from (16.1), (16.2) and (16.3) that

(16.5)
∞∑
n=1

p(n172 − 12)qn (q; q)∞ = c2

∞∑
n=1

τ2(n)qn + 17J,

(16.6)
∞∑
n=1

p(n192 − 15)qn (q; q)∞ = c3

∞∑
n=1

τ3(n)qn + 19J,

and

(16.7)
∞∑
n=1

p(n232 − 22)qn (q; q)∞ = c5

∞∑
n=1

τ5(n)qn + 23J,

where c2, c3 and c5 are constants.
I have found that there are formulae quite analogous to those for modulus 13

even in these cases. I shall reserve the discussion of these as well as those for
higher primes to another paper; but I shall consider in the II part of this paper the
analogous formulae for the smaller primes 5, 7, and 11.

The corresponding formulae for primes greater than 23 are not quite analogous.
For instance in the cases of

moduli 29 and 31
we have

(16.8)
∞∑
n=1

p(29n− 6)qn+1 (q29; q29)∞ = 8
∞∑
n=1

Ω2(n)qn + 29J,

where
∞∑
n=1

Ω2(n)qn = Qq2(q; q)48
∞;

and

(16.9)
∞∑
n=1

p(31n− 9)qn+1 (q31; q31)∞ = 10
∞∑
n=1

Ω3(n)qn + 31J,

where
∞∑
n=1

Ω3(n)qn = Rq2(q; q)48
∞.

19loc. cit.
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The functions
∞∑
n=1

Ω2(n)
ns

,
∞∑
n=1

Ω3(n)
ns

are obviously not capable of a single product as in (16.4); but they are, as a matter
of fact, the differences of two such products.

17. I have not yet investigated the residues of τ(n) for other moduli besides what
was stated before but the case 23 seems to be (comparatively) simple. For it appears
that if

∞∑
n=1

λ(n)qn = q(q; q)∞(q23; q23)∞

so that

(17.1) τ(n)− λ(n) ≡ 0 (mod 23)

then

(17.2)
∞∑
n=1

λ(n)
ns

=
1

1− 23−s
∏

1

∏
2

∏
3
,

where ∏
1

=
∏
p

1
1− p−2s

,

p assuming all prime values of the form20

(17.3) p ≡ 5, 7, 10, 11, 14, 15, 17, 19, 20, 21, 22 (mod 23)

and ∏
2

=
∏
p

1
1 + p−s + p−2s

p assuming all prime values of the form21

(17.4) p ≡ 1, 2, 3, 4, 6, 8, 9, 12, 13, 16, 18 (mod 23)

except of the form 23a2 + b2, and∏
3

=
∏
p

1
(1− p−s)2

p assuming all primes of the form 23a2+b2. Thus λ(n) can be completely determined
and consequently the residues of τ(n) for modulus 23 can be completely ascertained.

Suppose now that

(17.5)

{
tn = 0, τ(n) ≡ 0 (mod 23);

tn = 1, τ(n) 6≡ 0 (mod 23).

20This can be written as p11 ≡ −1 (mod 23).
21This can be written as p11 ≡ 1 (mod 23).
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Then it is easy to see from ( ) that

(17.6)
∞∑
n=1

tn
ns

=
∏

1

∏
2

∏
3
,

where ∏
1

=
∏
p

1
1− p−2s

,

p assuming all primes of the form (17.3),∏
2

=
∏
p

1 + p−s

1− p−3s
,

p assuming all primes of the form (17.4) except those of the form 23a2 + b2, and∏
3

=
∏
p

1− p−22s

(1− p−s)(1− p−23s)

p assuming all primes of the form 23a2 + b2.
It is easy to prove from (17.6) by quite elementary methods that

(17.7)
n∑
k=1

tk = o(n);

and by transcendental methods that

(17.8)
n∑
k=1

tk = C

∫ n

1

dx

(log x)1/2
+O

(
n

(log n)r

)
,

where r is any positive number and

C =
661/2

233/4

1− 2−2

1− 2−3

1− 3−2

1− 3−3

1− 13−2

1− 13−3

1− 29−2

1− 29−3
· · ·

× 1

{(1− 5−2)(1− 7−2)(1− 11−2)(1− 17−2) · · · }1/2

× 1− 59−22

1− 59−23

1− 101−22

1− 101−23

1− 167−22

1− 167−23
· · · ,

2, 3, 13, . . . being primes of the form (17.4) except those of the form 23a2 + b2, and
5, 7, 11, 17, . . . being primes of the form (17.3) and 59, 101, 167, . . . are those of
the form 23a2 + b2. Thus we see that τ(n) is almost always divisible by 23.

We have also shown that among the values of τ(n), multiples of 3, 7 and 23 are
more or less equally numerous while the multiples of 5 are less numerous than these
and multiples of 2 are the most numerous.

Since

(1− p−s)(1− p11−s) =(1− p−2s)− (p11 + 1)(p−s − p−2s)

=(1− p−s)2 − (p11 − 1)(p−s − p−2s)
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it is easy to see from (17.2) and (12.7) that if the prime divisors of n are of the
form (17.3) or of the form 23a2 + b222 then

(17.9) τ(n)− σ11(n) ≡ 0 (mod 15893),

15893 being 23 · 691. If, in addition to the restrictions on the values of n in (17.9),
we impose the restriction that n is odd also then if follows from (12.9) that

τ(n)− σ11(n) ≡ 0 (mod 4068608),

4068608 being 23 · 256 · 691.

Modulus 121

18. The case of modulus $2 seems to be much more complicated than the case of
modulus $ even though the method is practically the same as may be seen from
the case of modulus 49. I shall now consider the case of modulus 121.

It is easy to show by using (9.2) that

(Q3 −R2)5 =P (Q3 − 3R2)(3P 3 − PQ+ 4R) + 4QR(4P 3Q− 3P 2R+ 2QR)

− 26P 5 + 23P 3Q+ 16P 2R− 22PQ2 + 9QR+ 121J.(18.1)

¿From this we can deduce that

q5 (q11; q11)11
∞

(q; q)∞
=
∞∑
n=1

[
n4 {a1σ1(n) + b1σ11(n)}+ n3 {a2σ3(n) + b2σ13(n)}

+ n2 {a3σ5(n) + b3σ15(n)}+ n {a4σ7(n) + b4σ17(n)}(18.2)

+c1n2τ2(n) + c2nτ3(n) + c3τ4(n)
]
qn + 121J

where the a’s, b’s and c’s are constant integers and τ2(n), τ3(n) and τ4(n) are the
same as in (16.4). But it is easy to show that

(18.3)


τ2(n)− nσ3(n),

τ3(n)− nσ5(n), ≡ 0 (mod 11).

τ4(n)− nσ7(n),

It is easy to see from (16.4) that

(18.4) τ4(11n)− τ4(11)τ4(n) ≡ 0 (mod 121),

and by actual calculation we find that

(18.5) τ4(11) ≡ 0 (mod 11).

It is also obvious that

(18.6) σ17(n)− σ7(n) ≡ 0 (mod 11).

22Some may be of one form and some may be of the other form.
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Now remembering (18.3)–(18.6) and picking out the terms q11, q22, q33, . . . in ( )
we obtain

(18.7)
∞∑
n=1

p(11n− 5)qn (q11; q11)∞ = 11
∞∑
n=1

nσ7(n)qn + 121J.

It follows from this that

(18.8) p(121n− 5) ≡ 0 (mod 121),

and

p(11n− 5)− p(11n− 126)− p(11n− 247)

+p(11n− 610) + · · · − 11nσ7(n) ≡ 0 (mod 121).(18.9)

19. In concluding the first part of this paper I shall consider the numbers which
are the divisors of τ(n) for almost all values of n.

Suppose that $1, $2, $3, . . . are an infinity of primes such that

(19.1)
∞∑
n=1

1
$n

is a divergent series and also suppose that a2, a3, a5, a7, . . . assume some or all of
the positive integers (including zero) but that a$1 , a$2 , a$3 , . . . never assume the
value unity. Then it is easy to show that the number of numbers of the form

(19.2) 2a2 · 3a3 · 5a5 · 7a7 · · ·

not exceeding n is of the form

(19.3) o(n).

In particular if a$ never assumes the value unity for all prime values of $ of the
form

(19.4) $ ≡ c (mod k),

where c and k are any two integers which are prime to each other, then the number
of numbers of the form (19.2) is of the form

(19.5) o(n)

and more accurately is of the form

(19.6) O

(
n

(log n)1/(k−1)

)
where k is the same as in (19.4).
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Thus for example if s be an odd positive integer, the number of values of n not
exceeding n for which σs(n) is not divisible by k, where k is any positive integer,
is of the form

(19.7) o(n)

and more accurately is of the form

(19.8) O

(
n

(log n)1/(k−1)

)
.

For if n be written in the form

2a2 · 3a3 · 5a5 · 7a7 · · ·

then we have

σs(n) =
∏
p

ps(1+ap) − 1
ps − 1

, p = 2, 3, 5, 7, 11, . . . .

Since s is odd, σs(n) is divisible by k at any rate when ap = 1 for all values of p of
the form

p ≡ −1 (mod k)

and hence the results stated follow. Thus we see that, if s is odd, σs(n) is divisible
by any given integer for almost all values of n.

It follows from all these and the formulae in Sections 4, 8, 12, and 17, that

(19.9) τ(n) ≡ 0 (mod 25 · 33 · 52 · 72 · 23 · 691)

for almost all values of n.
It appears that τ(n) is almost always divisible by any power of 2, 3, and 5. It

also appears from Section 9 that there are reasons to suppose that τ(n) is almost
always divisible by 11 also. But I have no evidence at present to say anything about
the other powers of 7 and other primes one way or the other.

Among the values of τ(n) multiples of 2, 3, 5, 7 and 23 are very numerous from
the beginning but multiples of 691 begin at a very late stage. For instance τ(n) is
divisible by 23 for 132 values of n not exceeding 200 while the first value of n for
which τ(n) is divisible by 691 is 1381 and this is the only such value of n among
the first 5000 values.

II

Moduli 5 and 25

20. In this second part we shall use J1, J2, J3 and G1, G2, G3 to denote functions
of q with integral powers of q as well as integral coefficients. These are the same
functions in the same section unlike J. We shall also use J in the same sense as in
the first part.

We start with Euler’s identities

(20.1) (q; q)∞ =
∞∑

n=−∞
(−1)nqn(3n−1)/2
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and Jacobi’s identity

(20.11) (q; q)3
∞ =

∞∑
n=0

(−1)n(2n+ 1)qn(n+1)/2.

It is easy to see from (20.1) that

(20.2)
(q1/5; q1/5)∞

(q5; q5)∞
= J1 − q1/5 + q2/5J2.

Now cubing both sides we obtain∑∞
n=0(−1)n(2n+ 1)qn(n+1)/10∑∞
n=0(−1)n(2n+ 1)q5n(n+1)/2

=(J3
1 − 3J2

2 q)− q1/5(3J2
1 − J3

2 q) + 3J1q
2/5(1 + J1J2)

− q3/5(1 + 6J1J2) + 3J2q
4/5(1 + J1J2).(20.3)

But it is easy to see that

(20.31)
∑∞
n=0(−1)n(2n+ 1)qn(n+1)/10∑∞
n=0(−1)n(2n+ 1)q5n(n+1)/2

= G1 + q1/5G2 + 5q3/5.

Hence

(20.4) J1(1 + J1J2) = 0, 1 + 6J1J2 = −5, J2(1 + J1J2) = 0.

These three equations give one and the same relation between J1 and J2, viz.

J1J2 = −1.

Using this we obtain

(20.5)
(q5; q5)∞

(q1/5; q1/5)∞
=

1
J1 − q1/5 + q2/5J2

=
(J4

1 + 3J2q) + q1/5(J3
1 + 2J2

2 q) + q2/5(2J2
1 + J3

2 q) + q3/5(3J1 + J4
2 q) + 5q4/5

J5
1 − 11q + q2J5

2

by rationalizing the denominator J1 − q1/5 + q2/5J2. It follows from (20.5) that

(20.6)
∞∑
n=0

p(5n+ 4)qn (q5; q5)∞ =
5

J5
1 − 11q + q2J5

2

.

But we see from (20.2) that

(20.21)
(ωq1/5;ωq1/5)∞

(q5; q5)∞
= J1 − ωq1/5 + ω2q2/5J2,

where ω5 = 1. Now writing the five values of ω in (20.21) and multiplying them
together we obtain

(20.7)
(q; q)6

∞
(q5; q5)6

∞
= J5

1 − 11q + q2J5
2 .
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It follows from this and (20.6) that

(20.8)
∞∑
n=0

p(5n+ 4)qn = 5
(q5; q5)5

∞
(q; q)6

∞
.

It follows that

(20.81) p(5n− 1) ≡ 0 (mod 5).

Again the right hand side in (20.8) is of the form

5
(q5; q5)4

∞
(q; q)∞

+ 25J.

It follows from this and (20.81) that the coefficients of q4, q9, q14, . . . in this are all
multiples of 25 and consequently the coefficient of q5n−1 in the left hand side of
(20.8) is a multiple of 25. In other words

(20.82) p(25n− 1) ≡ 0 (mod 25).

It follows also from (20.8) that

∞∑
n=0

p(5n+ 4)qn = 5(q; q)19
∞ + 125J.

Modulus 125

21. Changing q to q1/5 in (20.8) and arguing as before, using (20.5) and (20.7) we
find that

∞∑
n=0

p(25n+ 24)qn =52 · 63
(q5; q5)6

∞
(q; q)7

∞
+ 55 · 52q

(q5; q5)12
∞

(q; q)13
∞

+ 57 · 63q2 (q5; q5)18
∞

(q; q)19
∞

+ 510 · 6q3 (q5; q5)24
∞

(q; q)25
∞

+ 512q4 (q5; q5)30
∞

(q; q)31
∞

.(21.1)

Now

(21.2)
(q5; q5)6

∞
(q; q)7

∞
=
∞∑
n=0

(−1)n(2n+ 1)qn(n+1)/2(q5; q5)4
∞ + 5J etc.

and the coefficients of q5n−1, q5n−2, q5n−3 in
∑∞
n=0(−1)n(2n+1)qn(n+1)/2 are easily

seen to be zero or multiples of 5. It follows that the coefficients of q5n−1, q5n−2, q5n−3

in the left hand side of (21.1) are multiples of 125. In other words

(21.3)


p(125n− 1)
p(125n− 26) ≡ 0 (mod 125)
p(125n− 51).
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It is also easy to see from (21.1) that

(21.4)
∞∑
n=0

p(25n+ 24)qn = 75(q; q)23
∞ + 125J.

The right hand side in (21.4) can be written in the form

(21.5) 75
(q; q)48

∞
(q25; q25)∞

+ 125J.

But it is easy to show that

(21.6) (Q3 −R2)2 = −2
∞∑
n=1

(n3 − n)σ1(n)qn + 5J.

[To prove (21.6), we need Ramanujan’s formula [77, Table III], [82, p. 142]

6912
∞∑
n=1

n3σ1(n)qn = 6P 2Q− 8PR+ 3Q2 − P 4.

Using this formula together with (1.4) and (1.2), we can readily prove that

2
∞∑
n=1

(n3 − n)σ1(n)qn = −1 + 2P 2 − P 4 + 5J.

On the other hand, from (1.2) and (1.3),

(Q3 −R2)2 = 1− 2P 2 + P 4 + 5J.

The last two equalities yield (21.6).] It follows that

(21.7)
∞∑
n=0

p(25n+ 24)qn+2 (q25; q25)∞ = 25
∞∑
n=1

(n3 − n)σ1(n)qn + 125J.

In other words

p(25n− 26)− p(25n− 651)− p(25n− 1276)

+ p(25n− 3151) + · · · − 25(n3 − n)σ1(n) ≡ 0 (mod 125).(21.8)

p(199) is the coefficient of q7 in (21.2).

p(199) =52 · 63 · 12195 + 52 · 52 · 60541 + 57 · 63 · 66862 + 510 · 6 · 29575 + 512 · 6448
=3646072432125.

Moduli 54, 55, . . .
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22. Changing again q to q1/5 in (21.1) and arguing as before using (20.5) and (20.7)
we can show that

(22.1)
∞∑
n=0

p(125n+ 99)qn =
25∑
r=1

ar
(q5; q5)6r−1

∞
(q; q)6r

∞
,

where the a’s are positive integers such that a1 = p(99) = 53 · 1353839 and
a2, a3, a4, . . . contain higher powers of 5 than a1 as factors. It is easy to see from
this that

(22.2)
∞∑
n=0

p(125n+ 99)qn = 4 · 53(q; q)19
∞ + 54J.

In this way arguing as before, we can show that if λ be any positive odd integer,
then

(22.3)
∞∑
n=0

p

(
19 · 5λ + 1

24
+ 5λn

)
qn =

5λ−1∑
ν=1

aν
(q5; q5)6ν−1

∞
(q; q)6ν

∞
,

where the a’s are positive integers such that a2, a3, a4, . . . contain higher powers of
5 than a1 as factors; and if λ be a positive even integer then

(22.4)
∞∑
n=0

p

(
23 · 5λ + 1

24
+ 5λn

)
qn =

5λ−1∑
ν=1

aν
(q5; q5)6ν

∞

(q; q)6ν+1
∞

,

where the a’s have the same properties as before. We deduce from (22.3) and (22.4)
that if λ is a positive odd integer then

(22.5)
∞∑
n=0

p

(
19 · 5λ + 1

24
+ 5λn

)
qn = cλ · 5λ(q; q)19

∞ + 5λ+1J,

and if λ is a positive even integer then

(22.6)
∞∑
n=0

p

(
23 · 5λ + 1

24
+ 5λn

)
qn = cλ · 5λ(q; q)23

∞ + 5λ+1J,

where cλ in both cases is a constant.
We easily deduce from these that if λ is an odd integer greater than 1, then

(22.7)



p

(
5λn− 5λ−1 − 1

24

)
p

(
5λn− 5λ+1 − 1

24

)
23 ≡ 0 (mod 5λ)

p

(
5λn− 49 · 5λ−1 − 1

24

)
,
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and if λ is a positive even integer, then

(22.8) p

(
5λn− 5λ − 1

24

)
≡ 0 (mod 5λ).

23. We have seen that we can take c1 = 1, c2 = −2, c3 = 4 in (22.5) and (22.6).
It appears from Section 22 that cλ may probably be some simple function such as
(−2)λ. If we calculate a few more values of cλ, we can definitely know what it is.
Then we can make use of the formulae (22.5) and (22.6) to determine completely
the residues of

p

(
5λn− 5λ+1 − 1

24

)
for odd values of λ and those of

p

(
5λn− 5λ − 1

24

)
for even values of λ for modulus 5λ+1. [To determine these residues, we need the
expansions

(q; q)19
∞ =1− 19q + 152q2 − 627q3 + 1140q4 + 988q5 − 9063q6

+ 14212q7 + 7410q8 − 44270q9 + 22781q10 + 38114q11

+ 36176q12 − 137256q13 − 154850q14 + 480605q15 + · · ·
and

(q; q)23
∞ =1− 23q + 230q2 − 1265q3 + 3795q4 − 3519q5 − 16445q6

+ 64285q7 − 64515q8 − 120175q9 + 354706q10 − 123763q11

− 407560q12 − 48530q13 + 817190q14 + 1464341q15 + · · ·
in, respectively, (22.5) and (22.6).] Thus for instance if follows immediately from
(22.5) and (22.6) that if λ is an odd integer then

p

(
5λ − 5λ+1 − 1

24

)
− 5λcλ, p

(
2 · 5λ − 5λ+1 − 1

24

)
− 5λcλ,

p

(
3 · 5λ − 5λ+1 − 1

24

)
− 2 · 5λcλ, p

(
4 · 5λ − 5λ+1 − 1

24

)
+ 2 · 5λcλ,

p

(
5 · 5λ − 5λ+1 − 1

24

)
, p

(
6 · 5λ − 5λ+1 − 1

24

)
− 2 · 5λcλ,

p

(
7 · 5λ − 5λ+1 − 1

24

)
− 2 · 5λcλ, p

(
8 · 5λ − 5λ+1 − 1

24

)
− 2 · 5λcλ,

p

(
9 · 5λ − 5λ+1 − 1

24

)
, p

(
10 · 5λ − 5λ+1 − 1

24

)
,

p

(
11 · 5λ − 5λ+1 − 1

24

)
− 5λcλ, p

(
12 · 5λ − 5λ+1 − 1

24

)
+ 5λcλ,

p

(
13 · 5λ − 5λ+1 − 1

24

)
− 5λcλ, p

(
14 · 5λ − 5λ+1 − 1

24

)
+ 5λcλ,

p

(
15 · 5λ − 5λ+1 − 1

24

)
, p

(
16 · 5λ − 5λ+1 − 1

24

)
,

23λ may also be 1 in this formula.
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and so on are all multiples of 5λ+1; and if λ is an even integer, then

p

(
5λ − 5λ − 1

24

)
− 5λcλ, p

(
2 · 5λ − 5λ − 1

24

)
− 2 · 5λcλ,

p

(
3 · 5λ − 5λ − 1

24

)
, p

(
4 · 5λ − 5λ − 1

24

)
,

p

(
5 · 5λ − 5λ − 1

24

)
, p

(
6 · 5λ − 5λ − 1

24

)
− 5λcλ,

p

(
7 · 5λ − 5λ − 1

24

)
, p

(
8 · 5λ − 5λ − 1

24

)
,

p

(
9 · 5λ − 5λ − 1

24

)
, p

(
10 · 5λ − 5λ − 1

24

)
,

p

(
11 · 5λ − 5λ − 1

24

)
− 5λcλ, p

(
12 · 5λ − 5λ − 1

24

)
− 2 · 5λcλ,

p

(
13 · 5λ − 5λ − 1

24

)
, p

(
14 · 5λ − 5λ − 1

24

)
,

p

(
15 · 5λ − 5λ − 1

24

)
, p

(
16 · 5λ − 5λ − 1

24

)
− 5λcλ,

and so on are all multiples of 5λ+1.

Moduli 7 and 49

24. It is easy to see from (20.1) that

(24.1)
(q1/7; q1/7)∞

(q7; q7)∞
= J1 + q1/7J2 − q2/7 + q5/7J3.

Now cubing both sides we obtain∑∞
n=0(−1)n(2n+ 1)qn(n+1)/14∑∞
n=0(−1)n(2n+ 1)q7n(n+1)/2

=(J3
1 + 3J2

2J3q − 6J1J3q) + q1/7(3J2
1J2 − 6J2J3q + J2

3 q
2) + 3q2/7(J1J

2
2 − J2

1 + J3q)

+ q3/7(J3
2 − 6J1J2 + 3J1J

2
3 q) + 3q4/7(J1 − J2

2 + J2J
2
3 q)

+ 3q5/7(J2 + J2
1J3 − J2

3 q) + q6/7(6J1J2J3 − 1).

But it is easy to see that∑∞
n=0(−1)n(2n+ 1)qn(n+1)/14∑∞
n=0(−1)n(2n+ 1)q7n(n+1)/2

= G1 + q1/7G2 + q3/7G3 − 7q6/7.

Hence

(24.2)


J1J

2
2 − J2

1 + J3q = 0,
J1 − J2

2 + J2J
2
3 q = 0,

J2 + J2
1J3 − J2

3 q = 0,
6J1J2J3 − 1 = −7.
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All these four equations give the two independent relations

(24.2a) J1J2J3 = −1,
J2

1

J3
+
J2

J2
3

= q.

Now write (24.1) in the form

(24.3)
(ωq1/7;ωq1/7)∞

(q7; q7)∞
= J1 + ωq1/7J2 − ω2q2/7 + ω5q5/7J3,

where ω7 = 1. Again writing the seven values of ω in (24.3) and multiplying them
together and using (24.2a) we can show that

J7
1 + J7

2 q + J7
3 q

5 =
(q; q)8

∞
(q7; q7)8

∞
+ 14q

(q; q)4
∞

(q7; q7)4
∞

+ 57q3,(24.4)

J3
1J2 + J3

2J3q + J3
3J1q

2 =− (q; q)4
∞

(q7; q7)4
∞
− 8q,(24.5)

J2
1J

3
2 + J2

3J
3
1 q + J2

2J
3
3 q

2 =− (q; q)4
∞

(q7; q7)4
∞
− 5q.

(24.6)

Again taking the reciprocals of both sides in (24.1) and rationalizing the denomi-
nator by using as in Section 20, we can show that

∞∑
n=0

p(7n+ 5)qn = 7
(q7; q7)3

∞
(q; q)4

∞
+ 49q

(q7; q7)7
∞

(q; q)8
∞

.

72 · 2546, 74 · 48 · 934, 75 · 1418989, 78 · 335400.

{p(47)q3 + · · · }(q49; q49)∞ = 7
∞∑
n=1

{
22n4σ0(n)− 21n2σ1(n)− τ(n)

}
qn + 73J.

COMMENTARY

0. The designation, Section 0, for the first batch of Ramanujan’s insertions is
due to the present authors.

K. G. Ramanathan [75] also observed that τ(n) is even unless n is an odd square.
The congruences τ(7n−r) ≡ 0 (mod 7), r = 0, 1, 2, 4, were evidently first proved

by J. R. Wilton [107]. G. H. Hardy, in his book Ramanujan [47, pp. 165–166] also
gives a proof, as does Ramanathan [76].

The congruences τ(23n−r) ≡ 0 (mod 23), where r is a quadratic residue modulo
23, were also first established by Wilton [107].

1. Without the insertions, the beginning of the paper actually begins with the
definitions of the Eisenstein series P,Q, and R, which are denoted by L,M, and N,
respectively, in Ramanujan’s notebooks [81]. Since the remainder of this section
was extracted for [80] with additional details supplied by Hardy, we have not added
more details here. However, it seems appropriate here to provide an introduction
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to congruences for the partition function in arithmetic progressions, since a large
portion of the manuscript focuses on this topic.

In this manuscript Ramanujan proves his well known congruences for p(n),
namely,

p(5n+ 4) ≡ 0 (mod 5),

p(7n+ 5) ≡ 0 (mod 7),

p(11n+ 6) ≡ 0 (mod 11).

These congruences are the first cases of the infinite families,

p(5kn+ δ5,k) ≡ 0 (mod 5k),(C1.1)

p(7kn+ δ7,k) ≡ 0 (mod 7[k/2]+1),

p(11kn+ δ11,k) ≡ 0 (mod 11k),

where δp,k := 1/24 (mod pk). The literature on these congruences is extensive, and
there are now many proofs and approaches to them, e.g., [3], [5], [30], [38], [39],
[40], [41], [42], [49], [50], [51], [53], [64], [68], [73], and [104].

These congruences are indeed surprising for they appear to be examples of a very
rare and isolated phenomenon. In fact, Ramanujan [79], [82, p. 230] remarked that
“It appears that there are no equally simple properties for any moduli involving
primes other than these three.”

In view of Ramanujan’s claim, it is natural to ask about the frequency of con-
gruences for p(n) and the possibility of finding new ones. In this direction, the
second author has made some progress [67], [69] towards quantifying the rarity of
such congruences, and A. O. L. Atkin and J. N. O’Brien [6], [7] have found other
congruences for p(n). For instance, Atkin has proved that

p(17303n+ 237) ≡ 0 (mod 13).

It is reasonable to conclude that such congruences are quite rare, but not so rare
that one cannot find infinitely many such congruences.

2. The congruence τ(n) ≡ nσ(n) (mod 5) was established by Wilton [106], and
is also proved in Hardy’s book [47, pp. 166–167]. This congruence was generalized
by R. P. Bambah and S. Chowla [15], who proved that, if n is not a multiple of 5,
then

τ(n) ≡ 5n2σ7(n)− 4nσ9(n) (mod 53).

The asymptotic formula (2.7) can be proved by using the method devised by
E. Landau in his book [60, Sect. 183] to determine an asymptotic formula for
the number of integers ≤ x that can be represented as a sum of two squares.
Alternatively, one can appeal to a general Tauberian theorem, such as that proved
by H. Delange [35]. However, as first pointed out by G. K. Stanley [98], the claim
(2.8) is false. Indeed, by using the ideas of Landau [60, Sects. 176–183], one can
establish an asymptotic formula of the shape

∑
n≤x

tn = C
x

(log x)1/4

(
1 +

r−1∑
n=1

cn
(log x)n

+O

(
1

(log x)r

))
,
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for certain constants cn, 1 ≤ n ≤ r − 1. However, generally, these constants are
not equal to those which would be obtained by successive integrations by parts in
(2.8). Ramanujan made a similar error in his first letter to Hardy [82, p. xxiv], [25,
p. 24] when he claimed that the number of integers ≤ x that can be represented
as a sum of two squares is asymptotic to a constant times a similar integral. See
either the sections of Landau’s book cited above or Hardy’s book [47, pp. 60–63].
In Sections 6, 11, and 17, Ramanujan records similar asymptotic formulas, and, in
contrast to the asymptotic formula in this section, calculates the leading coefficients
in each case. R. A. Rankin [87] has verified that the leading terms, including the
coefficients, are correct in each of the instances cited by Ramanujan.

4. The congruence (4.2) was first proved in print by Wilton [106] and later by
Bambah [10].

Rankin [85, p. 5] has pointed out that Ramanujan’s conjecture (4.3) is false for
k ≥ 4. Observe that 443 is prime and that its powers are congruent to ±1,±443
(mod 54). From Watson’s [105] table of values for τ(n), τ(443) ≡ −58 (mod 54).
Hence, no integers a and b exist for which (4.3) holds with n = 443 and k ≥ 4.

However, the congruence (4.4) is true; a congruence equivalent to (4.4) was first
proved by J.–P. Serre [91], [101].

The equality below (4.4) is a special instance of the relation

(C4.1) τ(pn+1) = τ(p)τ(pn)− p11τ(pn−1), n > 1,

where p is a prime, which along with (7.6), were first proved by L. J. Mordell [62],
after Ramanujan had made these conjectures in his paper [77, Sect. 18], [82, p.
153].

Proofs of either of the famous equalities (4.5) or (4.6) (or both) have been given
by, in chronological order, Ramanujan [78], [82, pp. 210–213], H. B. C. Darling [34],
L. J. Mordell [62], H. Rademacher and H. S. Zuckerman [73], [72, pp. 186–202], S.
D. Chowla [31], D. Kruswijk [58], W. N. Bailey [8], [9], J. M. Dobbie [37], N. J. Fine
[39], S. Raghavan [74], H. H. Chan [30], and M. D. Hirschhorn [49], [50]. These
proofs are quite varied. Some authors use q–series; some, such as Rademacher,
Zuckerman, and Raghavan, use the the theory of modular forms; Chan’s proof uses
a variant of one of Ramanujan’s trigonometric series identities in [77].

As indicated by Ramanujan, (4.6) is a companion to (4.5). Bailey, Chan, Darling,
Mordell, and Raghavan in the aforementioned papers have also given proofs of (4.6).
In contrast to (4.5), equality (4.6) can be found in Ramanujan’s notebooks [21, p.
257, Entry 9(i)].

5. Since this section was also extracted by Hardy for [80], we have not added
details here.

6. The congruence (6.2) was established by Ramanathan [76], Gupta [46], and
Bambah [11].

The comments made in Section 2 about Ramanujan’s asymptotic formulas have
analogues here. Although the asymptotic formula (6.6a) is correct, Ramanujan’s
stronger claim (6.7) is false, since the constants obtained by integrating by parts in
(6.7) do not generally match those obtained in a proper asymptotic expansion of∑n
k=1 tk.

7. The content of this section can be found with more detail in Rushforth’s paper
[89]. (In the second equality of (7.1), Rushforth [89, eq. (7.3)] wrote −2R2 for 2R2,
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and in (7.4) [89, penultimate equality on p. 407] Rushforth wrote −2nσ3(n) for
2nσ3(n).)

8. Ramanujan’s proof of (8.1) can be found in his paper [78], [82], while other
proofs of (8.1) have been given by Mordell [62], Rademacher and Zuckerman [73],
N. J. Fine [39], O. Kolberg [55], Raghavan [74], and Chan [30]. Further identities
akin to (8.1) and (8.2) have been established by Rademacher [71], [72, pp. 252–279].
These authors then continue to prove (8.3).

Equality (8.4) is true, and its truth is equivalent to the assertion that η3(z)η3(7z)
is a Hecke eigenform with complex multiplication in S3(Γ0(7), χ−7), where
Sk(Γ0(N), χ) denotes the complex vector space of cusp forms of weight k with
respect to the congruence subgroup Γ0(N) with Nebentypus character χ [88]. (The
notation Sk(Γ0(N)), with χ absent, simply means that the character χ is trivial.)
Here the character χ−7 denotes the usual Kronecker character for the field Q(

√
−7).

That this form is an eigenform follows immediately from the fact that this space
is one dimensional [33]. To deduce (8.4) in a more elementary fashion, first notice
that Jacobi’s identity

q
∞∏
n=1

(1− q8n)3 = η3(8z) =
∞∑
n=0

(−1)n(2n+ 1)q(2n+1)2

implies that

η3(8z)η3(56z) =
∑
x,y≥0

(−1)x+y(2x+ 1)(2y + 1)q(2x+1)2+7(2y+1)2
.

Proving Ramanujan’s claim now follows after a straightforward computation.
The claims regarding the Euler product expansions Π1 and Π2 follow easily from

the theory of complex multiplication.
In regard to the congruence (8.6), we remark that O. Kolberg [57] proved the

beautiful congruence

τ(n) ≡ nσ9(n) (mod 49), if
(n

7

)
= −1.

9. This proof is given in more detail in [80].

10. Equality (10.4) is true, and its truth is equivalent to the assertion that
η2(z)η2(11z) is an eigenform of the Hecke operators acting on S2(Γ0(11)). That
this form is an eigenform follows immediately from the fact that this space is one
dimensional.

Some of Ramanujan’s congruences for τ(n) are immediate consequences of its
multiplicative properties. For instance, Ramanujan [77], [82, p. 153, eq. (103)]
conjectured and Mordell [62] proved that, if m and n are relatively prime integers,
then

(C10.1) τ(mn) = τ(m)τ(n).

For example, the congruences (10.8) and (10.9) follow easily since τ(19) = 10661420
≡ 0 (mod 11) and τ(29) = 128406630 ≡ 0 (mod 11). Other congruences follow
from (C4.1) or from (C4.1) and (C10.1) together.
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In 1969, P. Deligne [36] proved Serre’s conjecture [92] on the existence of `-adic
Galois representations ρ` attached to modular forms on Γ0(N). Then, in 1972,
Swinnerton–Dyer [99] determined the possible images of ρ̃`, the reduction mod `
of ρ`, and showed that ‘small’ images imply certain congruences for the coefficients
of modular forms.

The existence of these representations and their study has been at the forefront
of arithmetic geometry ever since Serre formulated his original conjectures. Every
congruence for τ(n) involving divisor functions, and the congruence

τ(n) ≡ 0 (mod 23)

for
(
n
23

)
= −1, follows from this theory. For more details, readers should consult

[36], [92], [99], [100], [101], [102].

11. Ramanujan’s speculation that p(n) is odd more often than it is even is
not substantiated by more extensive calculations. Indeed, it is a long outstanding
conjecture that asymptotically p(n) is equally often even and odd. In Sections 1,
5, 9, and 11, based on a table of values for p(n), 1 ≤ n ≤ 200, computed by P. A.
MacMahon, Ramanujan offers conjectures on the distribution of p(n) modulo 5, 7,
11, and 3, respectively. We examine these conjectures in detail.

If D(r,M) denotes the proportion of integers n for which p(n) ≡ r (mod M)
(assuming that such densities exist), Ramanujan conjectured (in Sections 11, 11, 1,
5, and 9, respectively) that

D(0, 2) < D(1, 2),

D(i, 3) = 1
3 , for 0 ≤ i ≤ 2,

D(i, 5) =
{ 1

3 , if i = 0,
1
6 , if 1 ≤ i ≤ 4,

D(i, 7) =
{ 1

4 , if i = 0,
1
8 , if 1 ≤ i ≤ 6,

D(i, 11) =
{ 1

6 , if i = 0,
1
12 , if 1 ≤ i ≤ 10.

¿From elementary considerations, we show that Ramanujan’s conjectures for
D(i,M),M = 5, 7, 11, are unreasonable. Remove the values n = 5k + 4, 7k +
5, 11k + 6, from consideration when M = 5, 7, 11, respectively. Assuming that the
remaining values of p(n) are distributed randomly among the M residue classes in
each of these three cases, we would expect that

D(i,M) =
{ 2M−1

M2 , if i = 0,
M−1
M2 , if 1 ≤ i ≤M.

In particular, we expect that D(0, 5) = 9
25 and D(i, 5) = 4

25 , 1 ≤ i ≤ 4, in contrast
to Ramanujan’s conjectures. Similar discrepancies exist for M = 7, 11.
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Let δ(r,M) denote the proportion of integers n ≤ 100000 for which p(n) ≡ r
(mod M). Here are some values of δ(r,M) for M ∈ {2, 3, 5, 7, 11, 13}.

r δ(r, 2) δ(r, 3) δ(r, 5) δ(r, 7) δ(r, 11) δ(r, 13)
0 0.498 0.333 0.362 0.272 0.174 0.080
1 0.502 0.332 0.158 0.121 0.083 0.078
2 ∗ 0.334 0.161 0.122 0.083 0.076
3 ∗ ∗ 0.160 0.122 0.082 0.077
4 ∗ ∗ 0.158 0.122 0.084 0.077
5 ∗ ∗ ∗ 0.120 0.083 0.076
6 ∗ ∗ ∗ 0.120 0.083 0.075
7 ∗ ∗ ∗ ∗ 0.081 0.077
8 ∗ ∗ ∗ ∗ 0.082 0.076
9 ∗ ∗ ∗ ∗ 0.081 0.078
10 ∗ ∗ ∗ ∗ 0.082 0.075
11 ∗ ∗ ∗ ∗ ∗ 0.076
12 ∗ ∗ ∗ ∗ ∗ 0.077

As this data suggests, if the densities δ(r,M) are well defined, then Ramanujan’s
conjectures are mostly incorrect. The data suggests that he may be correct when
M = 3, but not for any other values. At present, very little is known about
the densities δ(r,M) apart from lower bounds for δ(0,M) for those M possessing
congruences of the sort discussed in the commentary for Section 1. At present, by
the work of S. Ahlgren [1], [2], and J.–L. Nicolas, I. Z. Ruzsa, A. Sárközy, and J.–P.
Serre [66], it is known that

#{n ≤ X : p(n) ≡ 0 (mod 2)} �
√
X,

#{n ≤ X : p(n) ≡ 1 (mod 2)} �
√
X

logX
,

#{n ≤ X : p(n) 6≡ 0 (mod M)} �
√
X

logX
.

On the other hand, the second author [70] has shown that if M ≥ 5 is prime, then

#{n ≤ X : p(n) ≡ 0 (mod M)} �M X.

In a similar direction, M. Newman [65] conjectured that every positive integer M
has the property that each residue class m (mod M) has infinitely many integers
n for which p(n) ≡ m (mod M). A. O. L. Atkin [6], O. Kolberg [56], and M.
Newman [65] have verified this conjecture for each M ∈ {2, 5, 7, 13}. Because of
the validity of (14.3) and (14.4), Ramanujan had also proved this conjecture when
M = 13. Motivated by Ramanujan’s work, the second author [70] has proved
Newman’s conjecture for every prime M < 1000, with the exception of M = 3. He
also has found a simple criterion for verifying Newman’s conjecture for any prime
M ≥ 5.

The equality (11.4) can be found in a fragment published with Ramanujan’s lost
notebook [83, p. 354, eq. (1.42)]. A proof may be found in Berndt’s paper [23,
Entry 21].
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The congruence (11.8) has been proved several times in the literature. Most
frequently, it is given in the equivalent formulation

τ(n) ≡
{
σ(n) (mod 3), if (3, n) = 1,
0 (mod 3), if 3|n.

For proofs, see papers by D. P. Banerji [19], Bambah and Chowla [12], Gupta [45],
and Bambah, Chowla, Gupta, and Lahiri [18]. Bambah and Chowla [15] proved
the generalization

τ(n) ≡ (n2 + k)σ7(n) (mod 34), (3, n) = 1,

where k = 0, if n ≡ 1 (mod 3), and k = 9, if n ≡ 2 (mod 3).
The asymptotic formulas in (11.8a) need to be corrected in the same manner

that the asymptotic formulas in Sections 2 and 6 needed to be recast.

12. The sums
∑∞
n=1 n

aqn, where a is a positive integer, can be explicitly evalu-
ated in terms of Eulerian polynomials [20, p. 113, Entry 4].

Bambah, Chowla, and Gupta [17] and Bambah, Chowla, Gupta, and Lahiri [18]
proved the congruence

τ(n) ≡ σ(n) (mod 8), if n is odd,

which, in fact, is implied by the first congruence in (12.1).
We have been unable to find the identity (12.2) in the literature prior to the

work of Ramanujan. On page 257 in his second notebook [81], Ramanujan actually
offers a general formula for

S2r :=
∞∑
n=1

n2rqn

1 + qn + q2n
,

which was first proved by Berndt, S. Bhargava, and F. G. Garvan [24], [22, p. 143].
The values of S2r, 1 ≤ r ≤ 4, are explicitly given by Ramanujan. The formula
for S2 is given without proof in an equivalent form in a paper by J. M. and P. B.
Borwein [28], and this equivalent formula is proved in [29] by the Borweins and
Garvan. A particularly simple proof of (12.2), based on an identity of N. J. Fine,
has been given by S. H. Son [97, Lemma 2.6].

A proof of the first congruence in (12.3) was given by Bambah and Chowla [14].
The second congruence in (12.3) was established in another paper by the same
authors [15].

Bambah and Chowla [14] proved the second congruence in (12.4).
The first proof in print of (12.7) was evidently given by J. R. Wilton [106]. Later

proofs were found by G. N. Watson [103] and D. H. Lehmer [61].
As with corresponding results in Sections 2, 6, and 11, the asymptotic formula

(12.7a) needs to be corrected.
Bambah and Chowla [16] gave the first published proof of (12.9).
The congruence below (12.9) is false, in general. For example, it is false for

n = 1, 3, 4, 5.
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13. In Sections 2, 6, 10, 11, and 13 Ramanujan considers the t-regular partition
functions λ(n) whose generating function are given by

∞∑
n=0

λ(n)qn =
∞∑
n=0

bt(n)qn :=
∞∏
n=1

(1− qtn)
(1− qn)

.

The dependence of λ on t is always clear from the context. For instance, in Section 2,
he considers the case where t = 25. In this case he shows that λ(n) is almost always
a multiple of 5. A recent paper by B. Gordon and the second author [43] makes
considerable progress in describing this phenomenon for all t. Let pa1

1 pa2
2 · · · pamm be

the prime factorization of t. By [43, Thm. 1], if pi is a prime for which paii ≥
√
t,

then, for every positive integer k, almost every integer n has the property that bt(n)
is a multiple of pki . This theorem immediately implies all of Ramanujan’s claims of
this sort for the functions λ(n).

Equality (13.6) has been proved by H. S. Zuckerman [108] and W. H. Simons
[96].

14. The claims (14.1)–(14-6) are among the most fascinating results in the
unpublished manuscript. For example, these results indicate that

∞∑
n=0

p(13n+ 6)q24n+11 ≡ 11η11(24z) (mod 13).

M. Newman [64] has proved some of these claims. However, the second author
[70] has shown that this phenomenon also holds with respect to other moduli. In
particular, if m ≥ 5 is prime and k is a positive integer, then

∞∑
n=0

p

(
mkn+ 1

24

)
qn

is the reduction modulo m of a holomorphic cusp form of weight m2−m−1
2 . This

implies that results like (14.1)–(14.6) exist for every prime m ≥ 5, not just m = 13.
Moreover, using the theory of Hecke operators of half-integral weight, the Shimura
correspondence, and the theory of Galois representations, the second author [70]
has proved that for every prime m ≥ 5 that there are integers 0 ≤ b < a for which

p(an+ b) ≡ 0 (mod m)

for every non-negative integer n.

15. In Section 15 Ramanujan gives a brief description of the method he employs
to obtain generating functions of the type∑

p($n+ b$)qn (mod $),

where $ > 3 is prime. Let Bk denote the kth Bernoulli number in contemporary
notation. Note that Ramanujan’s convention for Bernoulli numbers is different
from the contemporary one in which the Bernoulli numbers Bk are defined by

(C15.1)
x

ex − 1
=
∞∑
k=0

Bk
k!
xk, |x| < 2π.
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For every positive even integer k, define positive coprime integers vk and δk by

vk
δk

:= |Bk|.

If k ≥ 4 is an even integer, let

E2k(z) := 1− 4k
B2k

∞∑
n=1

σ2k−1(n)qn

denote the normalized Eisenstein series of weight 2k with respect to the full modular
group Γ0(1), where Bk is defined by (C15.1).

Now assume that $ > 3 is prime. It is easy to check that the left hand side
of (15.1) is v$−1 · E$−1(z) and that the left hand side of (15.2) represents v$+1 ·
E$+1(z). That both of these q-series have integer coefficients is obvious, and that
they have the desired representation as sums of Q`Rm is well known [86, p. 199,
Thm. 6.1.3]. In fact, every holomorphic modular form with respect to the full
modular group has such a representation.

As Ramanujan claims, (15.3) and (15.31) are easy deductions from Fermat’s
Little Theorem and the von Staudt and Claussen theorem. However, the claim
that k = 0 in (15.31) is not entirely clear. In fact, this is one of the questions in
the manuscript that Ramanujan admits still requires proof.

Proposition. Ramanujan’s claim that k ≡ 0 (mod $) in (15.31) is true.

Proof. A simple calculation verifies Ramanujan’s assertion that the truth of (15.4)
implies that k is indeed 0, or more precisely 0 (mod $). In particular, it suffices
to prove that

(C15.2) 12v$+1 + (−1)
$+1

2 δ$+1 ≡ 0 (mod $).

Using the well known Voronoi congruences [52, p. 237, Prop. 15.2.3], we find, for
every integer a coprime to $, that

(a2 − 1)v$+1 ≡ a · (−1)
$−1

2 δ$+1

$−1∑
j=1

j

[
ja

$

]
(mod $),

since the sign of B2k is (−1)k+1 for every positive integer k. Therefore we find that

(C15.3)
(
a2 − 1
a

)
v$+1 + (−1)

$+1
2 δ$+1

$−1∑
j=1

j

[
ja

$

]
≡ 0 (mod $).

In view of (C15.2) and (C15.3), it suffices to prove that, for each integer a coprime
to $,

(C15.4)
$−1∑
j=1

j

[
ja

$

]
≡ a2 − 1

12a
(mod $).
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We now prove (C15.4) by examining Dedekind sums. If k is a positive integer,
and h is coprime to k, then the Dedekind sum s(h, k) is defined by

s(h, k) :=
k−1∑
j=1

j

k

(
hj

k
−
[
hj

k

]
− 1

2

)
.

It is easy to verify that

12a$s(a,$) =
12a2

$
· $($ − 1)(2$ − 1)

6
− 12a

$−1∑
j=1

j

[
ja

$

]
− 6a · $($ − 1)

2
.

However, by [4, p. 64, Th. 3.8], it is known that

12a$s(a,$) ≡ a2 + 1 (mod $),

and so we find that

a2 + 1 ≡ 2a2 − 12a
$−1∑
j=1

j

[
ja

$

]
(mod $).

This is (C15.4), and this completes the proof of Ramanujan’s claim.

The remainder of Section 15 is straightforward and follows from Ramanujan’s
collection of formulas involving the operator q ddq .

16. The equalities (16.3) and (16.7) are proved in Rushforth’s paper [89]. As
with the key results in Section 14, the claims (16.1)–(16.3) and (16.5)–(16.9) follow
from the work of Ono [70].

In (16.4), Ramanujan claims that the Dirichlet series

∞∑
n=1

τ2(n)
ns

,
∞∑
n=1

τ3(n)
ns

,

∞∑
n=1

τ4(n)
ns

,
∞∑
n=1

τ5(n)
ns

,
∞∑
n=1

τ7(n)
ns

have Euler products. This is easily verified since all corresponding modular forms
are eigenforms of Hecke operators, for they each lie in a one dimensional space of
cusp forms [33].

At the end of Section 16, Ramanujan claims that the two Dirichlet series

∞∑
n=1

Ω2(n)
ns

and
∞∑
n=1

Ω3(n)
ns

are both differences of two series with Euler products. In terms of classical modular
forms,

∑∞
n=1 Ω2(n)qn ∈ S28(Γ0(1)) and

∑∞
n=1 Ω3(n)qn ∈ S30(Γ0(1)). Both of these

two spaces are two dimensional [33], and one can easily check that

S28(Γ0(1)) = CQ∆2 ⊕ CQ4∆,

S30(Γ0(1)) = CR∆2 ⊕ CR3∆,
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where ∆ := ∆(q) = q(q; q)24
∞. It is easy to show that the space S28(Γ0(1)) is spanned

by the eigenforms

f1 := (−5076 + 108
√

18209)Q∆2 +Q4∆,

f2 := (−5076− 108
√

18209)Q∆2 +Q4∆.

(For calculations of this sort, see N. Koblitz’s text [54, p. 173, Prop. 51].) Since∑∞
n=1 a1(n)qn and

∑∞
n=1 a2(n)qn are eigenforms, the two Dirichlet series

∞∑
n=1

a1(n)
ns

and
∞∑
n=1

a2(n)
ns

have Euler products as in (16.4) with weight 28. The “difference” to which Ra-
manujan alludes is the identity

Q∆2 =
∞∑
n=1

Ω2(n)qn =
1

216
√

18209
(f1 − f2).

Similarly, one can easily verify that the space S30(Γ0(1)) is spanned by the
eigenforms

g1 := (5856 + 2208
√
−83)R∆2 +R3∆,

g2 := (5856− 2208
√
−83)R∆2 +R3∆.

Since
∑∞
n=1 b1(n)qn and

∑∞
n=1 b2(n)qn are eigenforms, it easily follows that the two

Dirichlet series
∞∑
n=1

b1(n)
ns

and
∞∑
n=1

b2(n)
ns

have Euler products as in (16.4) with weight 30. The difference to which Ramanujan
alludes is the identity

R∆2 =
∞∑
n=1

Ω3(n)qn =
1

4416
√
−83

(g1 − g2).

17. The claim (17.2) is equivalent to the assertion that η(z)η(23z) is an eigenform
with complex multiplication in the space S1(Γ0(23), χ−23) [44], [88], [33]. Here χ−23

is the usual Kronecker character for the quadratic field Q(
√
−23). Although the

claims regarding the Euler products Π1,Π2 and Π3 follow easily from the theory of
complex multiplication, one can more easily obtain them from Euler’s pentagonal
number theorem,

(q; q)∞ =
∞∑

n=−∞
(−1)nqn(3n+1)/2.

Here one would use an argument similar to that briefly outlined in the commentary
for Section 8. In analogy with our comments in Sections 2 and 6, the claim (17.8)
is false, but the leading term in the asymptotic expansion is indeed Cx/

√
log x.
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18. The proof of (18.1) is quite difficult, but it is given in Rushforth’s paper [89].
Ramanujan has omitted many details in his assertion (18.2). For the remainder of
the proof of Ramanujan’s congruence modulo 112 to be completed, it is necessary
to explicitly determine the constants a4, b4, and c3 in (18.2). Rushforth does not
prove (18.2) but proceeds by a different route to (18.7). The third congruence in
(18.3) is proved in Rushforth’s paper [89]. The equation to which Ramanujan refers
before (18.7) is not given in the manuscript, but would arise from (18.2) by using
(18.3)–(18.6).

19. This manuscript contains many results on the divisibility of τ(n). In several
sections Ramanujan concludes that τ(n) is a multiple of a given integer M for
almost all n. In other words, for such M ,

lim
X→∞

#{1 ≤ n ≤ X : τ(n) ≡ 0 (mod M)}
X

= 1.

Specifically, Ramanujan finds in (19.9) that τ(n) is a multiple of 25 · 33 · 52 · 72 · 23 ·
691 for almost all n. Various authors have proved versions of (19.9) with varying
exponents on the six primes. It was first proved by Chowla [32] that, in fact, the
conclusion still holds if the powers of 2, 3, 5, 7, 23, and 691 are replaced by any set
of six positive integral powers.

Ramanujan obtains his results by employing the congruences for τ(n) with mod-
ulus M ∈ {25, 33, 52, 72, 23, 691}. In each case, he finds that a positive density of
primes p has the property that τ(p) ≡ 0 (mod M). A Tauberian argument based
on the multiplicativity of τ(n) then leads to his conclusion [94, Sect. 2].

Results of this type depend upon the divisibility of divisor functions. Improving
on Watson’s theorem [103], Rankin [84] found an asymptotic formula for the number
of positive integers ≤ x for which σν(n) is not divisible by the prime number k.
These results were generalized by E. J. Scourfield [90].

J.–P. Serre [93], [94], [95] has obtained a substantial generalization of Ramanu-
jan’s claims for all modular forms of integral weight with respect to congruence
subgroups of the full modular group. In particular, if

∑∞
n=1 a(n)qn (q := e2πiz)

is the Fourier expansion of a modular form of integral weight with integral coeffi-
cients, then for every positive integer M , a(n) ≡ 0 (mod M) for almost all n. M.
R. Murty and V. K. Murty [63] have obtained an interesting improvement on the
original formulation of Serre’s result.

Serre’s theorem is based on the existence of `-adic Galois representations associ-
ated to modular forms (see the comments on Section 10). In addition to providing
an arithmetic and group theoretic description of congruences for Fourier coefficients
a(n) of the types found by Ramanujan for τ(n), their mere existence implies, by
the Chebotarev Density Theorem, that a positive proportion of primes p have the
property that a(p) ≡ 0 (mod M).

Bambah and Chowla [13] state without proofs several congruences for τ(n).
Lahiri [59] gives an enormous number of congruences involving τ(n). Van der Blij’s
beautiful paper [27], giving congruences and other properties of τ(n), is particularly
recommended. Except for those employing the theory of `-adic Galois representa-
tions, almost all the authors giving proofs of congruences for τ(n) whom we have
cited use ideas similar to those employed by Ramanujan in this manuscript.

20.–23. These sections contain Ramanujan’s proof of his congruence for p(n)
modulo any positive integral power of 5, with (22.5)–(22.8) being the principal
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congruences. Observe that (22.7) and (22.8) include (C1.1). As mentioned earlier,
the ideas here were expanded into a more detailed proof given in 1938 by Watson
[104], who does not mention Part II of Ramanujan’s unpublished manuscript in his
paper, although according to Rushforth [89], Watson received a copy from Hardy
in 1928.

The details in Section 20 are reasonably ample, but beginning with Section
21, the details are sparse. In particular, (21.1) is difficult to prove. The proof
given by Watson may follow along somewhat different lines than those indicated by
Ramanujan. Readers can likely follow the details for the remainder of Section 21.
We have added some details for (21.6), which is not used in Watson’s work. The
heart of Ramanujan’s proof lies in (22.1)–(22.6), for which Ramanujan provides no
details. These are developed in Watson’s paper [104].

24. Clearly, Ramanujan intended to follow the same lines of attack for powers
of 7 as he did for powers of 5 in Sections 20–23. If he had completed his argument,
he would have undoubtedly seen that his original conjecture modulo powers of
7 needed to be corrected. Most likely, his declining health prevented him from
working out the remaining details, which were completed by Watson [104]. To
verify the equations (24.4)–(24.6), it suffices to notice that all three equations are
essentially claims about the presentation of modular functions with respect to Γ0(7).
In each case, one may multiply both sides of the claimed identity by (q7; q7)8. After
doing so, one needs to compare, up to a shifted power of q, the Fourier expansions
of two cusp forms of weight 4. One can then easily deduce these claims from the
results in [33].

At the end of Part II are two detatched fragments. They actually appear at the
end of Section 21 in Watson’s copy of the manuscript, but it seems to us that they
are better placed at the end of the section pertaining to the moduli 7 and 49.

We are grateful to Paul Bateman, Michael Hirschhorn, and Robert A. Rankin
for helpful comments.
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●     Warwick Mathematics Insitute
●     GTEM (Galois Theory and Explicit Methods in Arithmetic): A Research Training Network 

of the EU. Launched on 1 October 2006. 
The first GTEM network ran from 2000 to 2004.

●     AAG (Arithmetic Algebraic Geometry): A Research Training Network of the EU. 
●     Submit a paper to JCM!

●     Algorithms for Modular Elliptic Curves + online edition
●     Selected papers, preprints and talks
●     Elliptic curve data for conductors up to 130000 (last major update 2006-09-24) -- and 

some supplementary data 
Interactive front-end to the data (for conductors up to 130000) by from Gonzalo Tornaria 

●     mwrank and other programs
●     Tom Womack's lists
●     William Stein's modular forms database
●     software packages of interest to number theory: mwrank, KANT, LiDIA, Magma, NTL, 

Pari/GP, SAGE, more 
●     Number Theory Web (Cambridge mirror), names directory [ A B C D E F G H I J K L M 

N O P Q R S T U V W X Y Z ]
●     UK Mathematics Departments
●     German Mathematics Departments
●     Worldwide Mathematics WWW servers
●     Assorted documentation (mainly local)
●     Theses supervised by me

Forthcoming conferences and meetings:

●     2007--08 Warwick EPSRC Algebraic Geometry Symposium 
including 
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NEW REPRESENTATIONS OF RAMANUJAN’S TAU FUNCTION

JOHN A. EWELL

(Communicated by Dennis A. Hejhal)

Abstract. Several formulas for Ramanujan’s function τ , defined by

x
∞∏
1

(1 − xn)24 =
∞∑
1

τ(n)xn (|x| < 1),

are presented. We also present a congruence modulo 3 for some of the function
values.

1. Introduction

Ramanujan’s function τ is defined by the expansion

x
∞∏
1

(1 − xn)24 =
∞∑
1

τ(n)xn,(1.1)

which is valid for each complex number x such that |x| < 1. In this paper we present
several formulas for τ , including one congruence involving function values modulo
3. Since these formulas involve several additional functions, we collect these in the
following definition.

Definition 1.1. For N := {0, 1, 2, · · · }, put P := N − {0}. Then, for each k ∈ P
and each n ∈ N,

rk(n) := |{(x1, x2, · · · , xk) ∈ Zk|n = x2
1 + x2

2 + · · ·+ x2
k}|.

(Of course, Z := {0,±1,±2, · · · }.)
For each n ∈ P, b(n) is the exponent of the exact power of 2 dividing n, and then

Od(n) := n2−b(n) is the odd part of n.
For each k ∈ N and each n ∈ P, σk(n) is the sum of the kth powers of all of the

positive divisors of n. For simplicity, σ(n) := σ1(n).
We are now prepared to state our main result.

Theorem 1.2. For each n ∈ N and each m ∈ P,

τ(4n + 2) = −3
2n+1∑
k=1

23b(2k)σ3(Od(2k))
∑
j=0

(−1)jr8(4n + 2− 2k − j)r8(j);

(1.2)

Received by the editors May 13, 1998.
1991 Mathematics Subject Classification. Primary 11A25; Secondary 11B75.
Key words and phrases. Ramanujan’s tau function.
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n∑
k=1

23b(2k)σ3(Od(2k))
∑
j=0

(−1)jr8(2n + 1− 2k − j)r8(j) = 0;(1.3)

τ(4m) = −211τ(m) − 3
2m∑
k=1

23b(2k)σ3(Od(2k))
∑
j=0

(−1)jr8(4m− 2k − j)r8(j).

(1.4)

[Here, the second sums of (1.2), (1.3) and (1.4) have respectively upper limits of
summation 4n + 2− 2k, 2n + 1− 2k and 4m− 2k.]

In section 2 we prove this theorem, and also present two immediate corollaries
of the theorem.

In [6, pp.275-278] there is a good, though not exhaustive, list of references for
the function τ . Here cited are almost all of the known properties of the function,
including formulas, recurrences and congruences which some values satisfy. Perhaps
the best known recursive determination of τ is that of Ramanujan [5, p. 152]. For
certain analytic properties of τ , not cited in [6], the reader might consult the paper
of Moreno [4].

2. Proof of Theorem 1.2

First of all, we state four identities which we require in our development.
∞∏
1

(1− x2n)(1 + tx2n−1)(1 + t−1x2n−1) =
∞∑
−∞

xn2
tn;(2.1)

∞∏
1

(1 + xn)(1 − x2n−1) = 1;(2.2)

x

∞∏
1

(1− x2n)8

(1− x2n−1)8
=

∞∑
1

23b(n)σ3(Od(n))xn;(2.3)

∞∏
1

(1 + x2n−1)8 =
∞∏
1

(1− x2n−1)8 + 16x
∞∏
1

(1 + x2n)8.(2.4)

Identity (2.1), the celebrated triple-product identity, is valid for each pair of
complex numbers t, x such that t 6= 0 and |x| < 1. Each of the identities (2.2),
(2.3) and (2.4) is valid for each complex number x such that |x| < 1. For proofs
of (2.1) and (2.2) see [3, pp. 282-283 and p. 277]. For a proof of (2.3) see [1, pp.
1291-1292]; and, for a proof of (2.4) see [2, pp. 421-422]. Actually, we need only
two special cases of (2.1) corresponding to the substitutions t → 1 and t → −1.
Under the former substitution we observe that the kth power of the right side of the
resulting identity generates the sequence rk(n), n ∈ N. Similarly, under the latter
substitution the sequence (−1)nrk(n), n ∈ N, is generated. We begin our argument
by multiplying both sides of (2.4) by the infinite product∏

(1− x2n)8 to get

−16x

∞∏
1

(1− x4n)8 =
∞∏
1

(1− xn)8 −
∞∏
1

(1− (−x)n)8.
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Then, we raise each side of this identity to the third power, and multiply the
resulting identity by x to get

−212
∞∑
1

τ(n)x4n = 2
∞∑
1

τ(2n)x2n − 3x

∞∏
1

(1− xn)16(1− (−x)n)8

+ 3x
∞∏
1

(1− xn)8(1 − (−x)n)16.

(2.5)

Next,

− 3x

∞∏
1

(1 − xn)16(1− (−x)n)8

= 3(−x)
∞∏
1

(1 − x2n)16(1− x2n−1)16(1− x2n)8(1 + x2n−1)16

(1 + x2n−1)8

= 3(−x)
∞∏
1

(1− x2n)8

(1 + x2n−1)8

∞∏
1

(1− x2n)8(1 − x2n−1)16
∞∏
1

(1− x2n)8(1 + x2n−1)16

= 3
∞∑
1

(−1)h23b(h)σ3(Od(h))xh ·
∞∑
0

(−1)jr8(j)xj ·
∞∑
0

r8(k)xk.

Similarly,

3x
∞∏
1

(1−xn)8(1−(−x)n)16 = 3
∞∑
1

23b(h)σ3(Od(h))xh·
∞∑
0

(−1)jr8(j)xj ·
∞∑
0

r8(k)xk.

Expanding the two products of three series, substituting the resulting expansions
into (2.5), and cancelling a factor of 2, we get

−211

∞∑
1

τ(n)x4n

=
∞∑
0

τ(4n + 2)x4n+2 +
∞∑
1

τ(4n)x4n

+
∞∑

n=0

x2n+13
n∑

k=1

23b(2k)σ3(Od(2k))
∑
j=0

(−1)jr8(2n + 1− 2k − j)r8(j)

+
∞∑

n=0

x4n+23
2n+1∑
k+1

23b(2k)σ3(Od(2k))
∑
j=0

(−1)jr8(4n + 2− 2k − j)r8(j)

+
∞∑

n=1

x4n3
2n∑

k=1

23b(2k)σ3(Od(2k))
∑
j=0

(−1)jr8(4n− 2k − j)r8(j).

Equating coefficients of like powers of x in the foregoing identity we thus prove our
theorem.
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Corollary 2.1. For each n ∈ N,

τ(2n + 1) =
2n+1∑
k=1

23{b(2k)−1}σ3(Od(2k))
∑
j=0

(−1)jr8(4n + 2− 2k − j)r8(j),

where the upper limit of summation of the second sum is 4n + 2− 2k.

Proof. By the multiplicativity of τ, τ(4n +2) = τ(2(2n + 1)) = τ(2)τ(2n +1). But,
for n = 0, (1.2) yields τ(2) = −24. Then, cancellation of −24 in (1.2) proves the
corollary.

Corollary 2.2. For each m ∈ P,

τ(4m) ≡ τ(m) (mod 3).

Proof. Part (1.4) of the theorem, and the obvious result 2 ≡ −1 (mod 3).

Concluding remarks. How could one possibly use Theorem 1.2 to compute the val-
ues τ(n), n ∈ P? Well, first of all, we’d realize that for n ∈ P, r8(n), like σ3(n), can
also be expressed in terms of the positive divisors of n. As a matter of fact, for
each n ∈ P,

r8(n) = 16(−1)n
∑
d|n

(−1)dd3.

For example, see [3, p. 314]. Then, we’d use Corollary 2.1 to compute τ(n) for odd
values of n. For n ≡ 2 (mod 4) we’d compute τ(n) by (1.2). And, for n ≡ 0 (mod
4) we’d appeal to (1.4) and induction.
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Bienvenue
sur la version française de notre site !
Elle vous offre un accès facile à nos titres en français et un 
environnement en langue française. Afin de vous présenter 
également nos titres en anglais et des informations 
internationales, certains éléments seront cependant en 
anglais. Bonne navigation ! 

Grand Prix éditorial 2007 

 
du SNPMP pour la meilleure initiative éditoriale 
Le "Journal Africain d'Hépato-Gastroentérologie", nouvelle 
revue lancée par Springer-Verlag France en 2007, a obtenu 
le Grand Prix éditorial du Syndicat National de la Presse 
Médicale et des Professions de Santé pour la meilleure 
initiative éditoriale.
Journal Africain dHépato-Gastroentérologie
Grand Prix éditorial 2007 du SNPMP

Testez nos e-books !

 
Springer e-books en accès libre pour les bibliothèques
Springer vous invite à tester l'ensemble de ses e-books 
pendant 2 mois. L'accès test comprend les livres publiés en 
2005, 2006, 2007. Pour vous faire une idée, consultez la 
page springerlink.com/books. Contactez-nous pour ouvrir 
un accès à votre bibliothèque !
www.springerlink.com/books

Nouvelles Revues

 
Oncomagazine
Les Éditions Springer ont le plaisir de vous annoncer la 
parution de leur toute dernière revue, lancée en juin 2007 : 
« Oncomagazine ». 
Son concept ? Vous informer sur l’actualité en cancérologie 
à travers un magazine en langue française. ...en savoir plus! 

 
Journal Africain d’Hépato-Gastroentérologie (JAHG)
Le Journal Africain d’Hépato-Gastroentérologie (JAHG) 
publie des articles originaux et des cas cliniques sur les 
maladies du foie et de l’appareil digestif, qui sont en 
Afrique, la première cause de consultation ou 
d’hospitalisation ... ...en savoir plus! 

 
Colon & Rectum
Côlon & Rectum est une revue de formation continue dans 
le champ pathologique des maladies du côlon, du rectum et 
de l’anus. La revue intéressera l’ensemble des acteurs de 
santé impliqués dans la prise en charge des malades 
souffrant de troubles colorectaux ...en savoir plus! 

Notre programme en langue française
Téléchargez notre dernier catalogue des 
ouvrages disponibles en langue française.
Catalogue 2007 (pdf, 5.0 Mb)

Springer eBooks
La plus vaste bibliothèque de livres STM en 
ligne dans le monde
Springer eBooks (page en anglais)
Brochure eBooks en français pdf (pdf, 2.7 Mb)

Nos produits en ligne
Revues, collections, livres électroniques ...
en savoir plus! 

Nouveautés
Nos dernières publications ...en savoir plus! 

SpringerAlerts
Informations par e-mail sur nos 
nouveautés ...en savoir plus! 

Toutes nos revues en langue française
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Téléchargez la liste complète de nos e-books
Contactez-nous pour votre accès test

Prix d’œnologie 

 
de l’Organisation Internationale de la Vigne et du Vin
« Wine Microbiology – Practical Applications and 
Procedures » a remporté le prix 2007 décerné par 
l’Organisation Internationale de la Vigne et du Vin (OIV) 
aux ouvrages écrits dans la catégorie Œnologie. Le prix 
sera remis le 23 octobre 2007 à Paris.
Le livre
Le Prix de l'O.I.V
Communiqué de presse (pdf, 25 Kb)

 
Springer signe un contrat d’édition avec le GET
Springer publiera les Annales des Télécommunications/ 
Annals of Telecommunications à partir de 2008. Sous 
l’égide du GET, la revue publie les résultats les plus 
récents de la recherche dans le domaine des technologies 
de l’information et de la communication ...en savoir plus! 

 
Une politique mondiale pour Nourrir le monde

 

 
Douleur et Analgésie
Douleur et Analgésie, première revue internationale 
francophone consacrée à la douleur, a été créée en 1988. 
Elle a été reprise en 2006 par Springer-Verlag France ...en 
savoir plus! 

 
Obésité
La revue fait le point sur l’évolution des connaissances et 
des idées concernant l’obésité. L’approche se veut 
multidisciplinaire et concernera tous les aspects de la 
maladie, des facteurs de risque aux complications, de la 
prévention au traitement ...en savoir plus! 

 
PSN Psychiatrie Sciences humaines Neurosciences
PSN est une revue au carrefour de disciplines telles que la 
psychologie, la psychiatrie et les neurosciences. La revue 
propose une synthèse des disciplines qui fondent le savoir 
psychiatrique, et elle favorise l’échange de connaissances 
et de méthodes ...en savoir plus! 

 

Revues en langue anglaise
Sélectionnez le domaine qui vous interesse.

 

Springer Open Choice
Ce nouveau service de publication permet 
aux auteurs de choisir comment ils 
souhaitent diffuser leurs articles ...en savoir 
plus! 
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Edgard Pisani a réuni une vingtaine d’experts – 
agronomes, démographes, hauts fonctionnaires, 
économistes, banquiers, politiques, paysans ... Ils ont 
confronté leurs analyses en séminaire, oralement et par 
écrit ;sur l’essentiel, leurs visions s’accordent ...en savoir 
plus! 

Actualité de la presse

 
Lutte contre le cancer : les bons chiffres
Un patient sur deux atteint d'un cancer survit à la maladie 
cinq ans après son diagnostic, selon l'étude menée en 
France par le Réseau français des registres du cancer avec 
le soutien de la Ligue nationale contre le cancer. ...en savoir 
plus! 

 
Revue de Synthèse
Créée par H. Berr en 1900, La revue de synthèse, grâce au 
concours de nombreux universitaires français et étrangers, 
accueille des travaux d'histoire intellectuelle, 
d'épistémologie, de philosophie, de sociologie, d'histoire 
économique, sociale et culturelle. ...en savoir plus! 

 
BIOTribune Magazine
Au premier juillet 2006 Biotribune Magazine a intégré le 
portefeuille de revues de langue française publiées par 
Springer. Les archives de Biotribune Magazine seront 
accessibles sur la plate-forme électronique SpringerLink 
courant 2007. ...en savoir plus! 

Aide | Mon compte | Contact | Mon panier | Qui sommes nous? | Nos conditions générales de vente | Infos Springer
Clause de confidentialité | © Springer est membre du groupe Springer Science+Business Media | Sitemap 
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Computing Ramanujan's tau function 

Computing Ramanujan's tau function

Our program is simple-minded and uses the formula 

 

when n is prime and the formula 

 

Here σk(n) is the sum of the k-th powers of the divisors of n.
(See T.M. Apostol, Modular functions and Dirichlet series in number theory, 20-22, 140 and the 
MathWorld account.)

Enter n (0 < n ≤ 20000):  
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Abstract

In this paper, we give two infinite families of explicit exact formulas that generalize Jacobi’s 

(1829) 4 and 8 squares identities to 4n2 or 4n(n + 1) squares, respectively, without using cusp 

forms. Our 24 squares identity leads to a different formula for Ramanujan’s tau function τ(n), 

when n is odd. These results arise in the setting of Jacobi elliptic functions, Jacobi continued 

fractions, Hankel or Turánian determinants, Fourier series, Lambert series, inclusion/exclusion, 

Laplace expansion formula for determinants, and Schur functions. We have also obtained many 

additional infinite families of identities in this same setting that are analogous to the η-function 

identities in appendix I of Macdonald’s work [Macdonald, I. G. (1972) Invent. Math. 15, 91–

143]. A special case of our methods yields a proof of the two conjectured [Kac, V. G. and 

Wakimoto, M. (1994) in Progress in Mathematics, eds. Brylinski, J.-L., Brylinski, R., Guillemin, 

V. & Kac, V. (Birkhäuser Boston, Boston, MA), Vol. 123, pp. 415–456] identities involving 

representing a positive integer by sums of 4n2 or 4n(n + 1) triangular numbers, respectively. Our 

16 and 24 squares identities were originally obtained via multiple basic hypergeometric series, 

Gustafson’s C  nonterminating 6 5 summation theorem, and Andrews’ basic hypergeometric 

series proof of Jacobi’s 4 and 8 squares identities. We have (elsewhere) applied symmetry and 

Schur function techniques to this original approach to prove the existence of similar infinite 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=26345 (1 of 20)2007-11-15 17:34:47

http://www.pubmedcentral.nih.gov/
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0wxb4KNfMnrPpjpl3CsZVA9eQjyw_9QSWxmgMa3AqxRwFNcmVJL-svO3DgqE4_gp&reftype=other&artid=26345&iid=634&jid=2&FROM=Article%7CLogo&TO=Entrez%7CSearch%7CAll%20PMC&article-id=26345&journal-id=2&rendering-type=normal&&http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pmc
http://www.pubmedcentral.nih.gov/fprender.fcgi
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0HL7Q2rGyyhal7OgGFF-JmaGtS9wjcQATRf1jWMHIUPOu&reftype=publisher&artid=26345&iid=634&jid=2&FROM=Article%7CBanner&TO=Publisher%7COther%7CN%2FA&article-id=26345&journal-id=2&rendering-type=normal&&http://www.pnas.org/misc/about.shtml
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0luENVapnxL_zq8uOSFfj8lbXO98igUtFMEN2qQeEoX&reftype=publisher&artid=26345&iid=634&jid=2&FROM=Article%7CBanner&TO=Publisher%7COther%7CN%2FA&article-id=26345&journal-id=2&rendering-type=normal&&http://www.pnas.org/subscriptions/
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0XIVpTP-OuXOpp1PGC49xUeA4w45qSgo74ekiYBXCPfHw&reftype=publisher&artid=26345&iid=634&jid=2&FROM=Article%7CBanner&TO=Publisher%7COther%7CN%2FA&article-id=26345&journal-id=2&rendering-type=normal&&http://www.pnas.org/misc/iforc.shtml
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0r4fVuU3O9zp22gcIIr1hw2YHYPY2YKkgWGdl2gc9Qgw8ghzwLtcDiiaIuADrBkxjwjRjo00C5jQ&reftype=publisher&artid=26345&iid=634&jid=2&FROM=Article%7CBanner&TO=Publisher%7COther%7CN%2FA&article-id=26345&journal-id=2&rendering-type=normal&&http://www.pnas.org/cgi/pmidlookup?view=long&pmid=11038532
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0HrMnPOGKJu3YhMbck9DuuVpAb&reftype=publisher&artid=26345&iid=634&jid=2&FROM=Article%7CBanner&TO=Publisher%7COther%7CN%2FA&article-id=26345&journal-id=2&rendering-type=normal&&http://www.pnas.org
http://www.pubmedcentral.nih.gov/fprender.fcgi
http://www.pubmedcentral.nih.gov/tocrender.fcgi?journal=2&action=archive
http://www.pubmedcentral.nih.gov/tocrender.fcgi?iid=634
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=26345&rendertype=abstract
javascript:return(false);
javascript:return(false);
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=26345&blobtype=pdf
http://www.pubmedcentral.nih.gov/tocrender.fcgi?iid=634
http://www.pubmedcentral.nih.gov/tocrender.fcgi?journal=2&action=archive
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0IxvTRxtmra_Y57CezuEVSCp0DSYQi3QJIaWNaR9Bj4fsGMPZXJqZGSEfM-cPrqFEcx0GXBynTkLnVX7L2zryH3sCIysJpfgdWab0TAfAfuVvIkpdQvoS628&reftype=authsrch&artid=26345&iid=634&jid=2&refto=entrez&reffrom=sidebar&FROM=Article%7CNavigation&TO=Entrez%7CPubMed%7CAuthor%20Search&article-id=26345&journal-id=2&rendering-type=normal&&http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=search&db=PubMed&term=%20Milne+S%5Bauth%5D
http://www.pubmedcentral.nih.gov/about/copyright.html
javascript:return(false);
javascript:return(false);


New infinite families of exact sums of squares formulas, Jacobi elliptic fu...>tau<img src="corehtml/pmc/pmcents/x2009.gif" border="0" alt=" " />function

families of sums of squares identities for n2 or n(n + 1) squares, respectively. Our sums of more 

than 8 squares identities are not the same as the formulas of Mathews (1895), Glaisher (1907), 

Ramanujan (1916), Mordell (1917, 1919), Hardy (1918, 1920), Kac and Wakimoto, and many 

others.

Keywords: Jacobi continued fractions, Hankel or Turánian determinants, Fourier series, Lambert series, Schur 

functions
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1. Introduction

In this paper, we announce two infinite families of explicit exact formulas that generalize 

Jacobi’s (1) 4 and 8 squares identities to 4n2 or 4n(n + 1) squares, respectively, without using 

cusp forms. Our 24 squares identity leads to a different formula for Ramanujan’s (2) tau function 

τ(n), when n is odd. These results arise in the setting of Jacobi elliptic functions, Jacobi 

continued fractions, Hankel or Turánian determinants, Fourier series, Lambert series, inclusion/

exclusion, Laplace expansion formula for determinants, and Schur functions. (For this 

background material, see refs. 1 and 3–16.)

The problem of representing an integer as a sum of squares of integers has had a long and 

interesting history, which is surveyed in ref. 17 and chapters 6–9 of ref. 18. The review article 

(19) presents many questions connected with representations of integers as sums of squares. 

Direct applications of sums of squares to lattice point problems and crystallography can be found 

in ref. 20. One such example is the computation of the constant Z
N

, which occurs in the 

evaluation of a certain Epstein zeta function, needed in the study of the stability of rare gas 

crystals and in that of the so-called Madelung constants of ionic salts.

The s squares problem is to count the number rs(n) of integer solutions (x1, … , x
s
) of the 

Diophantine equation 

1

in which changing the sign or order of the xi’s gives distinct solutions.
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Diophantus (325–409 A.D.) knew that no integer of the form 4n − 1 is a sum of two squares. 

Girard conjectured in 1632 that n is a sum of two squares if and only if all prime divisors q of n 

with q ≡ 3 (mod 4) occur in n to an even power. Fermat in 1641 gave an “irrefutable proof” of 

this conjecture. Euler gave the first known proof in 1749. Early explicit formulas for r2(n) were 

given by Legendre in 1798 and Gauss in 1801. It appears that Diophantus was aware that all 

positive integers are sums of four integral squares. Bachet conjectured this result in 1621, and 

Lagrange gave the first proof in 1770.

Jacobi, in his famous Fundamenta Nova (1) of 1829, introduced elliptic and theta functions, and 

used them as tools in the study of Eq. 1. Motivated by Euler’s work on 4 squares, Jacobi knew 

that the number r
s
(n) of integer solutions of Eq. 1 was also determined by 

2

where 3(0, q) is the z = 0 case of the theta function 3(z, q) in ref. 21 given by 

3

Jacobi then used his theory of elliptic and theta functions to derive remarkable identities for the s 

= 2, 4, 6, 8 cases of 3(0, −q)s. He immediately obtained elegant explicit formulas for r
s
(n), 

where s = 2, 4, 6, 8. We recall Jacobi’s identities for s = 4 and 8 in the following theorem.

Theorem 1.1 (Jacobi). 

4

and 
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5

Consequently, we have 

6

respectively.

In general it is true that 

7

where δ2s
(n) is a divisor function and e2s

(n) is a function of order substantially lower than that of 

δ2s
(n). If 2s = 2, 4, 6, 8, then e2s

(n) = 0, and Eq. 7 becomes Jacobi’s formulas for r2s
(n), 

including Eq. 6. On the other hand, if 2s > 8 then e2s
(n) is never 0. The function e2s

(n) is the 

coefficient of qn in a suitable “cusp form.” The difficulties of computing Eq. 7, especially the 

nondominate term e2s
(n), increase rapidly with 2s. The modular function approach to Eq. 7 and 

the cusp form e2s
(n) is discussed in ref. 13. For 2s > 8, modular function methods such as those 

in refs. 22–27, or the more classical elliptic function approach of refs. 28–30, are used to 

determine general formulas for δ2s
(n) and e2s

(n) in Eq. 7. Explicit, exact examples of Eq. 7 have 

been worked out for 2 ≤ 2s ≤ 32. Similarly, explicit formulas for r
s
(n) have been found for (odd) 

s < 32. Alternate, elementary approaches to sums of squares formulas can be found in refs. 31–36.

We next consider classical analogs of Eqs. 4 and 5 corresponding to the s = 8 and 12 cases of Eq. 

7.

Glaisher (37, 62–64) used elliptic function methods rather than modular functions to prove the 

following theorem.

Theorem 1.2 (Glaisher). 
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8a

8b

where we have 

9

Glaisher took the coefficient of qn to obtain r16(n). The same formula appears in ref. 13 (equation 

7.4.32).

To find r24(n), Ramanujan (ref. 2, entry 7, table VI; see also ref. 13, equation 7.4.37) first proved 

Theorem 1.3.

Theorem 1.3 (Ramanujan). Let (q; q)∞ be defined by Eq. 9. Then 

10a

10b

One of the main motivations for this paper was to generalize Theorem 1.1 to 4n2 or 4n(n + 1) 

squares, respectively, without using cusp forms such as Eqs. 8b and 10b but still using just sums 

of products of at most n Lambert series similar to either Eq. 4 or Eq. 5, respectively. This is done 

in Theorems 2.1 and 2.2 below. Here, we state the n = 2 cases, which determine different 

formulas for 16 and 24 squares.

Theorem 1.4. 

11
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where 

12

Analogous to Theorem 1.3, we have Theorem 1.5.

Theorem 1.5. 

13

where 

14

An analysis of Eq. 10b depends upon Ramanujan’s (2) tau function τ(n), defined by 

15

For example, τ(1) = 1, τ(2) = −24, τ(3) = 252, τ(4) = −1472, τ(5) = 4830, τ(6) = −6048, and τ(7) 

= −16744. Ramanujan (ref. 2, equation 103) conjectured, and Mordell (38) proved, that τ(n) is 

multiplicative.

In the case where n is an odd integer (in particular an odd prime), equating Eqs. 10a, 10b, and 13 

yields two formulas for τ(n) that are different from Dyson’s (39) formula. We first obtain 

Theorem 1.6.
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Theorem 1.6. Let τ(n) be defined by Eq. 15 and let n be odd. Then 

16

where 

17

Remark: We can use Eq. 16 to compute τ(n) in ≤6n ln n steps when n is an odd integer. This may 

also be done in n2+  steps by appealing to Euler’s infinite-product-representation algorithm (40) 

applied to (q; q)  in Eq. 15.

A different simplification involving a power series formulation of Eq. 13 leads to the following 

theorem.

Theorem 1.7. Let τ(n) be defined by Eq. 15 and let n ≥ 3 be odd. Then 

18a

18b

Remark: The inner sum in Eq. 18b counts the number of solutions (y1, y2) of the classical linear 
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Diophantine equation m1y1 + m2y2 = n. This relates Eqs. 18a and 18b to the combinatorics in 

sections 4.6 and 4.7 of ref. 15.

In the next section, we present the infinite families of explicit exact formulas that generalize 

Theorems 1.1, 1.4, and 1.5.

Our methods yield (elsewhere) many additional infinite families of identities analogous to the η-

function identities in appendix I of Macdonald’s work (41). A special case of our analysis gives a 

proof (presented elsewhere) of the two identities conjectured by Kac and Wakimoto (42); these 

identities involve representing a positive integer by sums of 4n2 or 4n(n + 1) triangular numbers, 

respectively. The n = 1 case gives the classical identities of Legendre (ref. 43; see also ref. 3, 

equations ii and iii).

Theorems 1.4 and 1.5 were originally obtained via multiple basic hypergeometric series (44–51) 

and Gustafson’s* C  nonterminating 6 5 summation theorem combined with Andrews’ (52) 

basic hypergeometric series proof of Jacobi’s 4 and 8 squares identities. We have (elsewhere) 

applied symmetry and Schur function techniques to this original approach to prove the existence 

of similar infinite families of sums of squares identities for n2 or n(n + 1) squares, respectively.

Our sums of more than 8 squares identities are not the same as the formulas of Mathews (31), 

Glaisher (37, 62–64), Sierpinski (32), Uspensky (33–35), Bulygin (28, 53), Ramanujan (2), 

Mordell (26, 54), Hardy (23, 24), Bell (55), Estermann (56), Rankin (27, 57), Lomadze (25), 

Walton (58), Walfisz (59), Ananda-Rau (60), van der Pol (61), Krätzel (29, 30), Gundlach (22), 

and Kac and Wakimoto (42).
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2. The 4n2 and 4n(n + 1) Squares Identities

To state our identities, we first need the Bernoulli numbers B
n
 defined by 

19

We also use the notation I
n
 := {1, 2, … , n}; S  is the cardinality of the set S, and det(M) is the 

determinant of the n × n matrix M.

The determinant form of the 4n2 squares identity is Theorem 2.1.

Theorem 2.1. Let n = 1, 2, 3, … . Then 

20

where 3(0, −q) is determined by Eq. 3, and Mn,S is the n × n matrix whose ith row is 

21

where U2i−1 is determined by Eq. 12, and ci is defined by 

22

with B2i the Bernoulli numbers defined by Eq. 19.

We next have Theorem 2.2.

Theorem 2.2. Let n = 1, 2, 3, … . Then 
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23

where 3(0, −q) is determined by Eq. 3, and Mn,S is the n × n matrix whose ith row is 

24

where G2i+1 and ai := ci+1 are determined by Eqs. 14 and 22, respectively.

We next use Schur functions sλ(x1, … , x
p
) to rewrite Theorems 2.1 and 2.2. Let λ = (λ1, λ2, … , 

λ
r
, …) be a partition of nonnegative integers in decreasing order, λ1 ≥ λ2 ≥ … ≥ λ

r
… , such that 

only finitely many of the λ
i
 are nonzero. The length (λ) is the number of nonzero parts of λ.

Given a partition λ = (λ1, … , λ
p
) of length ≤p, 

25

is the Schur function (12) corresponding to the partition λ. [Here, det(a
ij
) denotes the determinant 

of a p × p matrix with (i, j)th entry a
ij
]. The Schur function sλ(x) is a symmetric polynomial in 

x1, … , x
p
 with nonnegative integer coefficients. We typically have 1 ≤ p ≤ n.

We use Schur functions in Eq. 25 corresponding to the partitions λ and ν, with 

26
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where the 
r
 and j

r
 are elements of the sets S and T, with 

27

28

where Sc := I
n
 − S is the compliment of the set S. We also have 

29

Keeping in mind Eqs. 25–29, symmetry and skew-symmetry arguments, row and column 

operations, and the Laplace expansion formula (9) for a determinant, we now rewrite Theorem 

2.1 as Theorem 2.3.

Theorem 2.3. Let n = 1, 2, 3, … . Then 

30

where 3(0, −q) is determined by Eq. 3; the sets S, Sc, T, and Tc are given by Eqs. 27 and 28; Σ
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(S) and Σ(T) are given by Eq. 29; the (n − p) × (n − p) matrix  := 

[ ]1≤r,s≤n−p, where the ci are determined by Eq. 22, with the B2i in Eq. 19; and sλ 

and sν are the Schur functions in Eq. 25, with the partitions λ and ν given by Eq. 26.

We next rewrite Theorem 2.2 as Theorem 2.4.

Theorem 2.4. Let n = 1, 2, 3, … . Then 

31

where the same assumptions hold as in Theorem 2.3, except that the (n − p) × (n − p) matrix 

 := [ ]1≤r,s≤n−p, where the ai := ci+1 are determined by Eq. 22.

We close this section with some comments about the above theorems. To prove Theorem 2.1, we 

first compare the Fourier and Taylor series expansions of the Jacobi elliptic function f1(u, k) := sc

(u, k)dn(u, k), where k is the modulus. An analysis similar to that in refs. 3, 4, and 16 leads to the 

relation U2m−1(−q) = c
m

 + d
m

, for m = 1, 2, 3, … , where U2m−1(−q) and c
m

 are defined by Eqs. 

12 and 22, respectively, and d
m

 is given by d
m

 = [(−1)mz2m/22m+1]·(sd/c)
m

(k2), where z := 2F1

(1/2, 1/2; 1; k2) = 2K(k)/π ≡ 2K/π, with K(k) ≡ K the complete elliptic integral of the first kind in 

ref. 21, and (sd/c)
m

(k2) is the coefficient of u2m−1/(2m − 1)! in the Taylor series expansion of f1

(u, k) about u = 0.
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An inclusion/exclusion argument then reduces the q  −q case of Eq. 20 to finding suitable 

product formulas for the n × n Hankel determinants det(d
i+j−1) and det(ci+j−1). Row and column 

operations immediately imply that 

32

From theorem 7.9 of ref. 4, we have z = 3(0, q)2, where q = exp[−πK( )/K(k)]. 

Setting z = 3(0, q)2 in Eq. 32 and then taking q  −q produces the 3(0, −q)4n2 in Eq. 20. The 

proof of Theorem 2.1 is complete once we show that 

and 

33

By a classical result of Heilermann (7, 8), more recently presented in ref. 10 (theorem 7.14), 

Hankel determinants whose entries are the coefficients in a formal power series L can be 

expressed as a certain product of the “numerator” coefficients of the associated Jacobi continued 

fraction J corresponding to L, provided that J exists. Modular transformations, followed by row 

and column operations, reduce the evaluation of det[(sd/c)
i+j−1(k2)] in Eq. 33 to applying 

Heilermann’s formula to Rogers’ (14) J-fraction expansion of the Laplace transform of sd(u, k)cn

(u, k). The evaluation of det(c
i+j−1) can be done similarly, starting with sc(u, k) and the relation sc

(u, 0) = tan(u).

The proof of Theorem 2.2 is similar to Theorem 2.1, except that we start with sc2(u, k)dn2(u, k).

Our proofs of the Kac and Wakimoto conjectures do not require inclusion/exclusion, and the 

analysis involving Schur functions is simpler than in those in Eqs. 30 and 31.

We have (elsewhere) written down the n = 3 cases of Theorems 2.3 and 2.4 which yield explicit 

formulas for 36 and 48 squares, respectively.
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ODD VALUES
OF THE RAMANUJAN T-FUNCTION


BY


M. R A M MURTY, V. K L M A R MURTY and T. N. SHOREY ( * )


R^SI'MF — Soil T la fonction de Ramanujan. Nous prouvons qu'il exisle une effeciivement
calculable conslante (•>() ahsoluc. lei que si T (n ) esi impaire. alors jT(n) j^ ( logr t ) ' . Nous
ulilisons les resuliats sur les formes lineaires des loganthmes.


ABSTRACT - Lei T denote Ramanujan's function. We prove that there exists an effecti-
vely computable absolute constant t >0 such that if T(n) is odd. then JT(n) j ^ ( logn) ' . We
use results on linear forms in logarithms.


Ramanujan's T-function is defined by the relation


^n^n-^)24-!:.,1^
It is conjectured by ATKIN and SERRE (6, equation 4. 11 A;] that for any


c>0.


l^)!^92^


In particular this implies that for any a, there are only finitely many
primes p such that T( /? )=U. In this note. we study a related, though
simpler, question. Our main result is the following.
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THEOREM. — There exists an effectively computable absolute constant
c > 0, such that for all positive integers n for which T (n) is odd^ we have


\x(n)\^(\ognY.


It follows from the theorem that for an odd integer a, the equation


(1) T(n)==a


has only finitely many solutions.
As •:(?) is even, all integers satisfying (1) are squarefull (i.e. every prime


divisor of n appears to at least the second power). We apply the theory
of linear forms in logarithms to obtain lower bounds for T (/?'"), p a prime
and m ̂  2, which, in particular gives the theorem.


We require several lemmas.


LEMMA 1. — T^)^ if and only ifm is odd and i(^)=0.


Proof. - Write T(/?)=ap+a^, a^/?1172 ̂ \ O^O^TI. Set


^(P)--
' 1 , if mis even


T (p), if m is odd


and ^=exp(27ii7(w-h 1)). Then, as in Ramanujan [4],


(2) T^^a;'1-^1)^-^)


-T.WlT^^-^apX^-r^,)


^(P)^^^^2^4?1^032^^^^'


If the r-th factor is zero,


4cos2(Jl^/(w+l))=74-r r+2=T(^)2 /p l l ,


is both an algebraic integer and a rational number. Thus it is a rational
integer and so must be one of 1, 2 or 3. But none of T^)2—/?11,
^(p)2-!?11, x^)2-^11 can be zero, since i (2)=-24^±2 6 and
T (3) = 252 ̂  ± 36. Thus T (p^ = 0 if and only if y^ (p) = 0.


The next three lemmas depend on the theory of linear forms in loga-
rithms. They are stronger than needed for the proof of the theorem.
They may be of independent interest.
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LEMMA 2. — There is an effectively computable absolute constant C, >0
such that for all m ̂  2, we have


l1^"')! ^ IVm^)!^ 1 1 2l(nl'cl 109m)-


Proo/. — Suppose that m is odd. If x(p)=0, there is nothing to prove.
If x(/?)=40, then we see from (2) that T (/?'") ̂ 0. Then


T^^Wl^la^1-^'1!!^-^;-1


^,112^-Uj^^l^


.̂ _(1 l ,2»<»n-C^ log m)


where in the final step, we used the fact that the height of oip ^p is bounded
by a power of p and estimate of BAKER [1] on linear forms. If m is even,
the required estimate follows similarly.


The constant Ci above is quite large and so the bound is non-trivial
only for large w. The next lemma gives a bound which is non-trivial for
bounded m.


LEMMA 3. — Let m ̂  6. There is an effectively computable number C^>0
depending only on m such that either T (//") = 0 or


IT^")!:^.


Proof. - Let w^6 and xip^^O. Observe that T^VY^O?) is a binary
form in T(/?2) and p11 with at least three distinct linear factors. We apply
an estimate of F E L D M A N [3] or BAKER (2} on the magnitude of integral
solutions of Thue's equation to obtain the assertion of the lemma.


Remark. - In fact. we could have applied a theorem of ROTH (5] on the
approximations of algebraic numbers by rationals to obtain the following
stronger, but ineffective, version of Lemma 3: for every c>0. T^^sO or


I1/7"')! ^ . m ^ 1 1 2 1 1 " * " 4 1 ' 1 -


LEMMA 4. — There is an effectively computable absolute constant C3>0
such that


iT^l^dog/^. w=2. 4.
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Further.


minflT^ljT^5)!)^112


whenever T(p)^0.
Proof. — Observe that


T^)2^11^^2)


and
(2T(^)2-3^1 1)2=5/?2 2+4T^4).


Now we apply an estimate of SPRINDZUK [7] on the magnitude of integral
solutions of hyperelliptic equations to obtain the first inequality of the
lemma. The second inequality follows immediately from the relations.


T^3)^^)^)2^?11)


T^^TWT^)2-^11)^)2-^11).


and


Proof of theorem. — Let n be such that x{n) is odd. As remarked in
the beginning, we see that n is squarefull. Therefore, if p and m are such
that p"!!^, it follows from our lemmas that


iT^l^log/^


where C4>0 is an effectively computable absolute constant. Hence,


h^hn^j^i^oog^4


which implies the assertion of the theorem.
The same method can be used to study the Fourier coefficients of other


modular forms. Indeed, let /be a cusp form of weight k ' ^ 4 for ro(AQ
and write


/(--)=$::,, a^—


for the Fourier expansion at i x. Suppose that:
(i) /15 a normalized eigenform for all the Hecke operators Tp for (/?,


N)=l;
(ii) f does not have complex multiplication:
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(iii) the a^ are rational integers;
(iv) a^± 2^ and a^ ± 3k/2.
Then, for n squarefull, a^ = 0 or


kl^logn)0


for some effectively computable constant D>0 which depends only on/
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and web pages currently run on. Joe Harris also purchased two 120GB hard drives for modular. 

6.  Kevin Buzzard's computer crackpipe, at Imperial College, UK. 

7.  The Berkeley cluster of 3 dual celerons that Wayne Whitney built. 

8.  The MAGMA group's Sun Enterprise E450 at University of Sydney. 
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probability difference equation: A001949 
probability orderings: A005806 
problems to work on, see sequences that need extending 
problimes: A003066, A003067, A003068 
product of digits of primes, see: prime, smallest whose product of digits is (something) 
product of earlier terms, not, see: smallest number not a product of earlier terms 
product_{k >= 1} (1-x^k)^m , sequences from (start): 
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product_{k >= 1} (1-x^k)^m (3): m=21..30: A010827 A010828 A010829 A000594 (the Ramanujan tau 
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product_{k >= 1} (1-x^k)^m (4): A010836 (m=31), A010837 (m=32), A010840 (m=40), A010838 
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Note on the Tau Function 
N. A. Carella, September 2005. 
 
 
 
Abstract: This note proposes an improved upper bound of the coefficients τ(n) of the 
modular function ∆(z) using elementary method. It improves a well known estimate of 
Deligne on the tau function τ(n). 
 
 
 
 
The tau function τ(n) is defined as nth coefficient of the Fourier series 
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where q = ei2πz, z ∈ ℂ. The function f(z) is identical (up to a constant) to the discriminant 
modular form  
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which is a cusp form of weight 2k = 12. The corresponding Dirichlet series and Euler 
product expansions are 
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The tau function satisfies the identities 
 
τ(pn) = τ(p)τ(pn−1) − p11τ(pn−2),   p prime, 
 
τ(mn) = τ(m)τ(n),     gcd(m, n) = 1. 
 

Let n

n
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1
)()(  be the Fourier series of a modular function of weight 2k ≥ 2. An 

earlier work on the magnitudes of the coefficients c(n) states the following.  
 
Theorem 1.   (Hecke 1939) The coefficients c(n) of the Fourier series of a cusp form of 
weight 2k satisfy | c(n) | ≤ cnk, where c > 0 is a constant, and n ≥ 1. 
 
The proof based on elementary method is well known, see [5], [6, p. 239]. Subsequent 
authors have obtained better estimates of order of magnitudes close to O(nk−1/4+ε), see [1, 



p. 136]. Further, the work of Deligne on the Riemann hypothesis for varieties over finite 
fields improves this estimate to | c(n) | ≤ σ0(n)nk−1/2, see [2], [6, p. 239]. In particular, 
there is the following well known result, which proved a conjecture of Ramanujan.  
 
Theorem 2.   (Deligne 1969)   For all n ≥ 1, | τ(n) | ≤ σ0(n)n11/2, where σ0(n) is the 
number of divisors of n. 
 
This estimate has not been improved since its introduction, see [9, p. 31], [3, p. 297] and 
similar sources. The new estimate is a straight forward application of the formula below, 
and a sharp estimate of the divisor function. 
 
Theorem 3.   ([8])   For all n ≥ 1 the tau function is given by 
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The divisor function σ(n) has an average value of π2n/6, this follows from its power 
series expansion, and the asymptotic value eγnloglog(n), see [2]. 
 

Theorem 4.   ([7], [10]) Let n ≥ 3, then 
n
nnnen

loglog
6482.loglog)( +< γσ . In particular, σ(n) 

< cnloglog(n), where c > 0 an absolute constant. 
 
The proposed improvement is the following. 
 
Theorem 5.   For all n ≥ 1, | τ(n) | ≤ (2c2 + c)n5loglog(n)2. 
 
Proof: Applying σ(n) < cnloglog(n) in the tau formula yields 
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The last sum is a linear combination of elementary power sums 
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where the ci are rational constants depending on t > 0. 
 
The partial sum of the coefficients of a modular function of weight 2k is known to satisfy 
the asymptotic expression 
 

∑
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as N → ∞, with c > 0 constant, see [5, p. 71]. 
 
The new estimate appears to give either a counterexample or an improvement of the 
partial sum of coefficients of the modular function ∆(z) of weight 12. Specifically, the 
partial sum of the tau function satisfies the relations 
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My Favorite Integer Sequences

N. J. A. Sloane

Information Sciences Research
AT&T Shannon Lab

Florham Park, NJ 07932-0971 USA
Email: njas@research.att.com

Abstract. This paper gives a brief description of the author’s database
of integer sequences, now over 35 years old, together with a selection
of a few of the most interesting sequences in the table. Many unsolved
problems are mentioned.

This paper was published (in a somewhat different form) in Sequences
and their Applications (Proceedings of SETA ’98), C. Ding, T. Helleseth
and H. Niederreiter (editors), Springer-Verlag, London, 1999, pp. 103-
130. Enhanced pdf version prepared Apr 28, 2000.

The paragraph on “Sorting by prefix reversal” on page 7 was revised
Jan. 17, 2001.

1 How it all began

I started collecting integer sequences in December 1963, when I was a graduate
student at Cornell University, working on perceptrons (or what are now called
neural networks). Many graph-theoretic questions had arisen, one of the simplest
of which was the following.

Choose one of the nn−1 rooted labeled trees with n nodes at random, and
pick a random node: what is its expected height above the root? To get an
integer sequence, let an be the sum of the heights of all nodes in all trees, and
let Wn = an/n. The first few values W1, W2, . . . are

0, 1, 8, 78, 944, 13800, 237432, . . .,

a sequence engraved on my memory. I was able to calculate about ten terms, but
I needed to know how Wn grew in comparison with nn, and it was impossible
to guess this from so few terms. So instead I tried to guess a formula for the
nth term. Again I was unsuccessful. Nor could I find this sequence in Riordan’s
book [86], although there were many sequences that somewhat resembled it.

So I started collecting all the sequences I could find, entering them on
punched cards, thinking that if any of these sequences came up in another prob-
lem, at least I would know what they were.

I never did find that sequence in the literature, but I learned Pólya’s theory
of counting and (with John Riordan’s help) obtained the answer, which appears

mailto:njas@research.att.com
http://www.research.att.com/cgi-bin/access.cgi/as/njas/sequences/eisA.cgi?Anum=000435


in [87]. There is a simple formula, although maybe not simple enough to be
guessed:

Wn = (n − 1)!

n−2
∑

k=0

nk

k!
.

An old formula of Ramanujan [99] then implies that

Wn

nn
∼

√

2π

n
, as n → ∞ ,

which was what I needed. That sequence became number A435 in the collection.
The idea of a “dictionary” of integer sequences was received with enthusiasm

by many people, and in 1973 I published [91], containing about 2400 sequences,
arranged lexicographically. One correspondent commented on the book by saying
“There’s the Old Testament, the New Testament and the Handbook of Integer
Sequences”.

Over the next twenty years an enormous amount of new material arrived,
preprints, reprints, postcards, typewritten letters, handwritten letters, etc., and
it was not until 1995 that — with Simon Plouffe’s help — a sequel [93] appeared.
This contained 5500 sequences.

Around the same time I set up two services that can be used to consult the
database via electronic mail. The first has the address sequences@research.att.com,
and simply looks up a sequence in the table. The second email address, which
is superseeker@research.att.com, tries hard to find an explanation even for a
sequence not in the table.

A large number of new sequences started arriving as soon as [93] appeared,
and when in 1996 the total number reached 16,000, three times the number in
the book, I decided to set up a web site for the database [92]. New sequences
still continue to pour in, at about 10000 per year. At present, in April 1999, the
database contains about 50000 sequences, and the web site receives over 2500
hits per day.

The main reason for this rapid expansion is that in the two books I only
included sequences that had been or were about to be published. For the on-
line version, where storage space is no longer a limitation, any well-defined and
sufficiently interesting sequence is eligible for inclusion.

There is now also an electronic Journal of Integer Sequences [40] and a mailing
list for sequence fans [89].

The following sections describe how the database is used (Section 2) and
the kinds of sequences it contains (Section 3). Section 4 discusses a few “hard”
sequences and Section 5 some recursive examples. Then Sections 6–8 describe
sequences associated with meandering rivers and stamp-folding, extremal codes
and lattices, and Levine’s sequence.

Besides integer sequences, the table also contains many examples of arrays
of numbers, Pascal’s triangle, for example — see Section 9. The final three sec-
tions discuss sequences associated with the Wythoff array, the boustrophedon
transformation of sequences, and Tchoukaillon solitaire.
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2 How the database is used

The main applications of the database are in identifying sequences or in finding
out the current status of a known sequence.

The database has been called a mathematical analogue of a “fingerprint
file” [10]. You encounter a number sequence, and wish to know if anyone has
ever come across it before. If your sequence is in the database, the reply will
provide a description, the first 50 or so terms (usually enough to fill three lines
on the screen), and, when available, formulae, recurrences, generating functions,
references, computer code for producing the sequence, links to relevant web sites,
etc.

Let me illustrate how the database is used with a typical story. Last summer
the following question arose at AT&T Labs in connection with a quantization
problem [90]. Given an n-dimensional lattice Λ, for which integers N does Λ
have a sublattice of index N that is geometrically similar to N?

For the two-dimensional root lattice A2, for example, it is easy to see that a
necessary and sufficient condition is that N be of the form a2 + ab + b2.

However, for the four-dimensional lattice A4 the situation is more compli-
cated. The first thing we did was to run a computer search, which showed that
A4 has a similar sublattice of index N = c2 if and only if c is one of the numbers

1, 4, 5, 9, 11, 16, 19, 20, 25, 29, 31, 36, . . .

This turned out to be sequence A31363 in the database, with a reference to
Baake [3], where it appears in an apparently different context as the indices
of coincidence site sublattices in a certain three-dimensional quasicrystal. [3]
identifies these numbers as those positive integers in which all primes congruent
to 2 or 3 (modulo 5) appear to an even power. This was a very useful hint in
getting started on our problem. We were able to show that this is the correct
condition for the A4 lattice, and to find analogous results for a number of other
lattices [15]. (However, we have not yet found a direct connection between A4

and the quasicrystal problem. Nevertheless, the occurrence of the same numbers
in the two problems cannot be entirely coincidental.)

My files contain many similar stories. Some other examples can be found in
Chapter 3 of [93].

Most of the applications however are less dramatic. One encounters a se-
quence in the middle of a calculation, perhaps

1,1,2,3,6,10,20,35,70,126, 252, . . .,

and one wants to know quickly what it is — preferably a formula (in this case
it is

(

n
[n/2]

)

) or generating function.

It is worth emphasizing a special case of this: the simplification of binomial
coefficient sums. Powerful methods are available for simplifying such sums by
computer [75], [77]. But if one is in a hurry, one can first try evaluating the
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initial terms and looking up the sequence in the table. E.g. the sum

a(n) =

n
∑

k=0

(

2n − 2k

n − k

)2(
2k

k

)

produces
1, 8, 88, 1088, 14296, 195008, . . .

(A36917), and the entry in the table supplies a recurrence

n3a(n) = 16

(

n − 1

2

)

(2n2 − 2n + 1)a(n − 1) − 256(n − 1)3a(n − 2)

and a reference ([77], p. ix, although the sum is misstated in the first printing).
I have begun entering into the database all the sequences corresponding to the
singly-indexed identities in Gould’s table [32] of binomial coefficient identities.

A related application is in identifying arithmetic inequalities. Suppose you
suspect that

σ(n) ≥ d(n) + φ(n), for n ≥ 2 , (1)

where σ, d and φ are respectively the sum of divisors, number of divisors, and
Euler totient functions. You could evaluate the sequence formed by the difference
of the two sides, which for n ≥ 1 is

−1, 0, 0, 2, 0, 6, 0, 7, 4, 10, 0, 18, 0, 14, 12, . . .

(A46520). The table then points you to a reference ([73], §I.3.1) where this is
stated as a theorem. (Again I would like to get more examples of such sequences.)

Another important use for the database is in finding out the present state
of knowledge about some problem. A second story will illustrate this. The num-
ber of Latin squares of order n (Qn) is given by sequence A315 (see Fig. 1).
Computing Qn is one of the famous hard problems in combinatorics.

n Qn

1 1
2 1
3 1
4 4
5 56
6 9408
7 16942080
8 535281401856
9 377597570964258816

10 7580721483160132811489280

Fig. 1. Sequence A315, the number of Latin squares of order n (McKay and
Rogoyski [71]).
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In 1991 Brendan McKay, at the Australian National University in Camberra,
computed Q10 (which as can be seen is a rather large number). When he checked
the database he found that the same value had recently been obtained by Eric
Rogoyski of Cadence Design Systems in San Jose, California. As it turned out
the two methods were similar but not identical, and he and Rogoyski ended
up writing a joint paper [71], acknowledging the database for bringing them
together.

3 Types of Sequences

The database contains sequences from all branches of science, including

– enumeration problems (combinatorics, graph theory, lattices, etc.)
– number theory (number of solutions to x2 + y2 + z2 = n, etc.)
– game theory (winning positions, etc.)
– physics (paths on lattices, etc.)
– chemistry (sizes of clusters of atoms, etc.)
– computer science (number of steps to sort n things, etc.)
– communications (m-sequences, weight distributions of codes, etc.)
– puzzles
– etc.

To be accepted into the database, a sequence must be well-defined and inter-
esting. However, when in doubt, my tendency is to accept rather than to reject.
The amazing coincidences of the Monstrous Moonshine investigations [14] make
it difficult to say that a particular sequence, no matter how obscure, will never
be of interest.

Readers are urged to send me any sequences they come across that are not
at present in the database. There is a convenient electronic form for this purpose
in [92]. Some of the reasons for sending in your sequence are as follows:

– this stakes your claim to it
– your name is immortalized
– the next person who comes across it will be grateful and, not least,
– you may benefit from this yourself, when you come across the same sequence

some weeks from now.

Often one finds that a particular project may involve dozens of sequences, all
variants of a few basic ones. Ideally you should send them all to the database!

4 Hard sequences

One of the keywords used in the database is “hard”, which indicates that the
term following those given is not known. Besides the Latin squares problem men-
tioned above, some other classic hard sequences are the following:
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Projective planes. The number of projective planes of orders n = 2, 3, . . . , 10
(A1231):

1, 1, 1, 1, 0, 1, 1, 4, 0,

where the last term refers to the result of Clement Lam et al. [58] (completing
work begun in [66]) that there is no projective plane of order 10.

The Poincaré conjecture. The number of differential structures on the n-
sphere, for n = 1, 2, . . . , 16 (A1676):

1, 1, 1?, 1, 1, 1, 28, 2, 8, 6, 992, 1, 3, 2, 16256, 2,

as given by Kervaire and Milnor [41]. The Poincaré conjecture is that the third
term is 1.

Dedekind’s problem. The number of monotone Boolean functions of n vari-
ables, for n = 1, 2, 3, . . . , 8 (A7153):

1, 4, 18, 166, 7579, 7828352, 2414682040996,
56130437228687557907786

where the last term was computed by Wiedemann [100]. (As is the case for
many of these examples, there are several other versions of this sequence in the
database.)

The Hadamard maximal determinant problem. What is the maximal de-
terminant of an n×n {0, 1}-matrix? The values for n = 1, 2, . . . , 13 are (A3432):

1, 1, 2, 3, 5, 9, 32, 56, 144, 320, 1458, 3645, 9477,

where the last two terms are due to Ehlich, and Ehlich and Zeller [25], [26]. For
n ≡ −1 (mod 4), Hadamard showed that the nth term is equal to

(n + 1)(n+1)/2/2n ,

provided that what is now called a Hadamard matrix of order n exists. In some
cases conference matrices give the answer when n ≡ 1 ( mod 4), but the problem
of finding the other terms in the sequence seems to have been untouched for over
35 years. It would be nice to have confirmation of the above values as well as
some more terms!

Enumerating Hadamard matrices. The number of Hadamard matrices of
orders n = 4, 8, 12, . . . , 28 (A7299) is

1, 1, 1, 5, 3, 60, 487,

where the last entry is the work of Kimura [50], [51], [52], [53]. The Hadamard
conjecture is that such a matrix always exists if n is a multiple of 4. Judging by
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how rapidly these numbers are growing, this should not be hard to prove, yet
it has remained an open question for a century. Of course, as the example in
Section 7 shows, such numerical evidence can be misleading.

The kissing number problem. How many spheres can touch another sphere
of the same size? For arrangements that occur as part of a lattice packing, the
answers are known for n = 1, 2, . . . , 9 (A1116):

2, 6, 12, 24, 40, 72, 126, 240, 272,

the last term being due to Watson (see [16]). For nonlattice packings, all we
know is

2, 6, 12, ?, ?, ?, ?, 240,≥ 306 .

The best bounds known in dimensions 4, 5, 6 and 7 are respectively

24–25, 40–46, 72–82 and 126–140

— see [16] for further information.

Sorting by prefix reversal. If you can only reverse segments that include
the initial term of the current permutation, how many reversals are needed to
transform an arbitrary permutation of n letters to the identity permutation? To
state this another way [24]:

The chef in our place is sloppy, and when he prepares a stack of pancakes
they come out all different sizes. Therefore, when I deliver them to a
customer, on the way to the table I rearrange them (so that the smallest
winds up on top, and so on, down to the largest at the bottom) by
grabbing several from the top and flipping them over, repeating this
(varying the number I flip) as many times as necessary. If there are n
pancakes, what is the maximum number of flips (as a function f(n) of
n) that I will ever have to use to rearrange them?

The only exact values known are f(1), . . . , f(9):

0, 1, 3, 4, 5, 7, 8, 9, 10,

due to Garey, Johnson and Lin, and Robbins (see [24], [29]). It is also known that
f(n) ≥ n+1 for n ≥ 6, f(n) ≥ 17n/16 if n is a multiple of 16 (so f(32) ≥ 34), and
f(n) ≤ (5n + 5)/3, the last two bounds1 being due to Gates and Papadimitriou
[29]. Again it would be nice to have more terms.

1 (Added May 5, 2000.) The bound f(n) ≤ (5n + 5)/3 was independently obtained by
E. Györi and G. Turán, Stack of pancakes, Studia Sci. Math. Hungar., 13 (1978),
133–137. I thank László Lovász for pointing out this reference.
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Note added Jan. 17, 2001. John J. Chew III (Department of Mathematics,
University of Toronto) has found that f(10) through f(13) are 11, 13, 14, 15,
respectively, so the sequence begins:

0, 1, 3, 4, 5, 7, 8, 9, 10, 11, 13, 14, 15

This has now been added to the database as sequence A058986.

5 Recursive sequences

Whereas the sequences in the previous section enumerated some class of objects,
the following are self-generated.

Differences = complement (A5228):

1, 3, 7, 12, 18, 26, 35, 45, 56, 69, 83, 98, 114, . . .

The differences (A30124)

2, 4, 5, 6, 8, 9, 10, 11, 13, 14, 15, 16, 17, 19, . . .

are the terms not in the sequence! This is one of many fine self-generating se-
quences from Hofstadter [38].

Golomb’s sequence. The nth term is the number of times n appears (A1462):

1, 2, 2, 3, 3, 4, 4, 4, 5, 5, 5, 6, 6, 6, 6, 7, 7, 7, 7, 8, . . .

The nth term is the nearest integer to (and converges to)

τ2−τ nτ−1 ,

where τ = (1 +
√

5)/2 [31], [33, Section E25].

Wilson’s primeth recurrence. an+1 is the an-th prime (A7097), shown in
Fig. 2. The sequence was sent in by R. G. Wilson V [102], and the last few terms
were computed by P. Zimmermann [103] and M. Deléglise [18]. Their algorithm
is a slightly speeded up version of an algorithm for computing π(x), the number
of primes not exceeding x, due to J. C. Lagarias, V. S. Miller and A. M. Odlyzko
(see [57]). It is quite remarkable that it is possible to compute so many terms of
this sequence.
Recamán’s sequences. (i) an = an−1 − n if an−1 − n > 0 and an−1 − n has
not already occurred in the sequence, otherwise an = an−1 + n (A5132):

1, 3, 6, 2, 7, 13, 20, 12, 21, 11, 22, 10, 23, 9, . . .

(ii) an+1 = an/n if n divides an, otherwise an+1 = nan (A8336):

1, 1, 2, 6, 24, 120, 20, 140, 1120, 10080, . . .
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1
2
3
5

11
31

127
709

5381
52711

648391
9737333

174440041
3657500101

88362852307
2428095424619

75063692618249
2586559730396077

Fig. 2. an+1 is the an-th prime.

These were sent in by B. Recamán [84]. How fast do they grow?

The $10,000 sequence. In a colloquium talk at AT&T Bell Labs [12], John
Conway discussed the sequence (A4001)

1, 1, 2, 2, 3, 4, 4, 4, 5, 6, 7, 7, 8, 8, 8, 8, 9, . . .

defined by (for n ≥ 3)

a(n + 1) = a(a(n)) + a(n + 1 − a(n)) .

(In words, a(n + 1) is the a(n)th term in from the left plus the a(n)th term in
from the right.) This sequence seems to have been introduced by either David
Newman or Douglas Hofstadter around 1986. In his talk, Conway said that he

could prove that a(n)
n → 1

2 , and offered $10,000 for finding the exact n at which
∣

∣

∣

a(n)
n − 1

2

∣

∣

∣
last exceeds 1

20 . My colleague Colin Mallows did not take long to

analyze the sequence, and came up with an answer of 6083008742 [67].
Colin tells me that in fact the problem is actually much easier than either he

or John Conway had believed, and the true answer is 1489. A recent paper by
Kubo and Vakil [56] also studies this sequence and its generalizations. See also
[33, Section E31].

Many variants of this sequence have not yet been analyzed. Even the rate of
growth of this one is not known: a(1) = a(2) = 1, a(n) = a(a(n − 2)) + a(n −
a(n − 2)), A5229 [67], which begins

1, 1, 2, 3, 3, 4, 5, 6, 6, 7, 7, 8, 9, 10, 10, 10, 11, 12, 12, . . .
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The Prague clock sequence. This is not really recursive in the same sense as
the preceding sequences, but it seems to fit in here. It is, in any case, delightful.
This is A28354: 1, 2, 3, 4, 32, 123, 43, 2123, 432, 1234, 32123, 43212, 34321, 23432,
123432, 1234321, 2343212, 3432123, 4321234, 32123432, 123432123, 43212343,
2123432123, 432123432, 1, 2, 3, 4, 32, . . . According to [39], the sequence indicates
how the astronomical clock in Prague strikes the hours. There is a single bell
which (i) makes from 1 to 4 strokes at a time, (ii) the number of strokes follows
the sequence

. . . 3212343212343 . . . ,

(iii) at the nth hour, for n = 1, 2, . . . , 24, the strokes add to n, and (iv) at the
25th hour there is a single stroke (so the sequence has period 24). As the reader
will see by studying the sequence, its existence depends on two coincidences!

Cayley’s mistake. Since the sequences in the database are numbered A1,
A2, A3, . . ., several people humorously proposed the “diagonal” sequence (now
A31135) in which the nth term is equal to the nth term of An:

1, 2, 1, 0, 2, 3, 0, 6, 8, 4, 63, 1, 316, 42, 16, . . . ,

and the even less well-defined sequence (now A37181) with nth term equal to
A31135(n)+1. I resisted adding these sequences for a long time, partly out of a
desire to maintain the dignity of the database, and partly because A22 was only
known to 11 terms!

Sequence A22 gives the number of “centered hydrocarbons with n atoms”,
and is based on an 1875 paper of Cayley [9]. The paper is extremely hard to
follow, and gives incorrect values for n = 12 and 13. The errors it contains were
reproduced in [7], [91] and [93], even though Herrmann [37] had pointed out
these errors in 1880. As far as we can tell, a correct verion of this sequence was
never published until Eric Rains and I did so in 1999 [83]. Although Henze and
Blair, Pólya and many others have written articles enumerating related families
of chemical compounds (see [83] for a brief survey), this sequence seems to have
been forgotten for over 100 years.

Once we determined what it was that Cayley was trying to enumerate, Pólya’s
counting theory quickly gave the answer, and the correct version of A22 is now
in the database (as are the two diagonal sequences mentioned above – mostly
because users of the database kept proposing them).

6 Meanders and stamp-folding

The meandric and stamp-folding numbers are similar to the better-known Cata-
lan numbers (sequence A108) in that they are fundamental, easily described
combinatorial quantities that arise in many different parts of mathematics, but
differ from them in that there is no known formula, and in fact seem to be quite
hard to compute.
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The stamp-folding problem has a history going back to at least Lucas [63]
in the nineteenth century, while the meandric problem seems to have been first
mentioned by Poincaré [80]. The meandric problem asks: in how many different
ways can a river (starting in the South-West and flowing East) cross a road n
times? For n = 5 crossings there are M5 = 8 possibilities, shown in Fig. 3. The
sequence M1, M2, M3, . . . (A5316) begins

1, 1, 2, 3, 8, 14, 42, 81, 262, 538, 1828, . . .

These are called meandric numbers, since the river meanders across the road.
The even-numbered terms M2, M4, M6, . . . give the number of different ways an

Fig. 3. The eight ways a river (going from South-West to North-East) can cross
a road five times.

oriented line can cross a Jordan curve (A5315). There are several other interpre-
tations, one of which is the number of “simple alternating transit mazes” [78],
[79].

The stamp-folding problem asks the same question, but now the line is only
semi-infinite. Equivalently, how many ways are there to fold a strip of n stamps?
Pictures illustrating the first few terms of the stamp-folding sequence (A1011)
can be found on the front cover of [91] and in Figure M4587 of [93]. The sequence
begins

1, 1, 2, 5, 14, 38, 120, 353, 1148, 3527, . . .
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No polynomial-time algorithm is known for computing either sequence (on
the other hand it is not known that such algorithms do not exist). The best
algorithms known require on the order of nCn steps, where Cn = 1

n+1

(

2n
n

)

is
the nth Catalan number (A108): these algorithms are due to Koehler [55] for
the stamp-folding problem and to Knuth and Pratt [54] and Reeds [85] for the
meandric problem. They are too complicated to describe here.

Using these algorithms, Stephane Legendre [61] has extended the stamp-
folding sequence to 26 terms and the meandric sequence to 25 terms. Knuth and
Pratt [54] have computed 17 terms of the M2, M4, M6, . . . subsequence. Lando
and Zvonkin [59], [60] and Di Francesco, Golinelli and Guitter [21], [20], [22]
have also studied these sequences.

The exact rate of growth of these sequences is not known. The best bounds
for M2n presently known appear to be due to Reeds, Shepp and McIlroy [85]. It
is easy to see that M2n is submultiplicative, and that Cn ≤ M2n ≤ C2

n, which
implies that

µ = lim
n→∞

M
1/n
2n

exists and satisfies 4 ≤ µ ≤ 16. In [85] it is shown that

8.8 ≤ µ ≤ 13.01 .

Besides the papers already mentioned, the meandric and stamp-folding prob-
lems have recently been discussed by Arnold [1], Di Francesco [19], Harris [36],
Lando and Zvonkin [59], [60], Lunnon [64], Sade [88], Smith [95] and Touchard
[98].

7 Extremal codes and lattices

Let C be a binary linear self-dual code of length n in which the weight of every
codeword is a multiple of 4, and let

WC(x, y) =
∑

c∈C

xn−wt(c)ywt(c)

be its weight enumerator. Examples are the Hamming code of length 8, with
weight enumerator

f = x8 + 14x4y4 + y8 ,

and the Golay code of length 24, with weight enumerator

g = x24 + 759x16y8 + 2576x12y12 + 759x8y16 + y24 .

A remarkable theorem of Gleason says that the weight enumerator of any
such code C is a polynomial in f and g. (References for this section are [16],
[65], [82].) E.g. if C has length n = 72, its weight enumerator can be written as

WC = a0f
9 + a1f

6g + a2f
3g2 + a3g

3 ,
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for rational numbers a0, . . . , a3. If we choose these numbers so that the minimal
distance of this (hypothetical) code C is as large as possible, we find that

WC = 1 + 0x4 + 0x8 + 0x12 + 249849x16 + 18106704x20 + 462962955x24 + · · · ,

so that C would have minimal distance 16 (the coefficients form sequence A18236).
The coefficients in this “extremal” weight enumerator are all nonnegative inte-
gers, but whether a code exists with this weight enumerator is an important
unsolved question.

One can perform this calculation for any length that is a multiple of 8, and in
[70] it was shown that when as many initial terms as possible are set to zero, the
next term in the extremal weight enumerator is always positive (so the minimal
distance of the hypothetical extremal code is precisely 4[n/24] + 4).

Lengths that are multiples of 24 are especially interesting. Figure 4 shows
the leading term in the extremal weight enumerator for a binary self-dual code
of length n = 24m (this is sequence A34414). It is “obvious” that these numbers

n Coefficient

0 1
24 759
48 17296
72 249849
96 3217056

120 39703755
144 481008528
168 5776211364
192 69065734464

Fig. 4. Number of codewords of minimal weight n/6 + 4 in extremal weight
enumerator of length n.

are growing rapidly, and in fact it is shown in [70] that if n = 24m then the
leading coefficient is

(

24m

5

)(

5m − 2

m − 1

)

/

(

4m + 4

5

)

.

The next term in the extremal weight enumerator (the number of codewords of
weight 4[n/24] + 8) also grows rapidly — see Fig 5 (sequence A34415).

Again it is “obvious” that these numbers also grow rapidly, especially if
one examines a more extensive table, where the number of digits continues to
increase with each term. Yet — this shows the danger of drawing conclusions
just from numerical data — it is proved in [69] that this sequence goes negative
at n = 3696 and stays negative forever. (See Theorem 29 of [82] for more precise
information.)
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n Coefficient

0 1
24 2576
48 535095
72 18106704
96 369844880

120 6101289120
144 90184804281
168 1251098739072
192 16681003659936

Fig. 5. Number of codewords of next-to-minimal weight n/6 + 8 in extremal
weight enumerator of length n.

So codes corresponding to these extremal weight enumerators certainly do
not exist for n ≥ 3696 (since the weight enumerator of a genuine code must
have nonnegative coefficients). They are known to exist for n = 24 (the Golay
code) and 48 (a quadratic residue code), but every case from 72 to 3672 is open.
For further details, and in particular for a description of the analogous situation
when n is a multiple of 8 but not of 24, see [82].

The situation for lattices is similar. Consider an even unimodular lattice Λ
of dimension n, with theta series

ΘΛ(q) =
∑

u∈Λ

qu·u .

Examples are the eight-dimensional root lattice E8, with theta series

f = 1 + 240q2 + 2160q4 + 6720q6 + · · ·

= 1 + 240
∞
∑

m=1

σ3(m)q2m ,

where σ3(m) is the sum of the cubes of the divisors of m, and the 24-dimensional
Leech lattice, with theta series

g = 1 + 196560q4 + 16773120q6 + 398034000q8 + · · ·

= f3 − 720q2
∞
∏

m=1

(1 − q2m)24 .

The Taylor series expansion of the last product defines the famous Ramanujan
numbers. (The coefficients of f and g give sequences A4009 and A8408, respec-
tively; the Ramanujan numbers form sequence A594.)

A theorem due essentially to Hecke says that the theta series of any such
lattice Λ is a polynomial in f and g. We may then define extremal theta se-
ries just as we defined extremal weight enumerators. It is known [69] that the
leading term in the extremal theta series is positive, but that again the next
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coefficient eventually becomes negative (even though the sequence begins with
about 1700 exponentially growing terms). The dimension where the first nega-
tive coefficient appears is around 41000. The leading terms are shown in Fig. 6
(sequence A34597).

n Coefficient

0 1
24 196560
48 52416000
72 6218175600
96 565866362880

120 45792819072000

Fig. 6. Number of shortest vectors u (with u · u = n/12 + 2) in extremal theta
series at dimension n.

Lattices corresponding to the extremal theta series exist for n = 24 (the
Leech lattice) and 48 (at least three inequivalent lattices exist), but every case
from 72 to about 41000 is open. The 24- and 48-dimensional extremal lattices
provide record kissing numbers in those dimensions; it would be nice to have a
72-dimensional example.

8 Levine’s sequence

In the summer of 1997 Lionel Levine [62] submitted a new sequence to the table,
a sequence of such beauty that it immediately caught the attention of several
of my colleagues. It is constructed via the array in Fig. 7. If a row of the array

1 1

1 2

1 1 2

1 1 2 3

1 1 1 2 2 3 4

1 1 1 1 2 2 2 3 3 4 4 5 6 7

1 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3 3 3 4 4
4 4 5 5 5 5 6 6 6 7 7 7 8 8 9 9 10 11 12 13 14

Fig. 7. The array that produces Levine’s sequence 1, 2, 2, 3, 4, 7, 14, . . ..

contains the numbers

a1 a2 a3 . . . ak−1 ak
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then the next row contains

ak 1’s, ak−1 2’s, ak−2 3’s, . . .

Levine’s sequence (A11784) is obtained by taking the last term in each row:

1, 2, 2, 3, 4, 7, 14, 42, 213, 2837, 175450, 139759600, 6837625106787,
266437144916648607844, 508009471379488821444261986503540, ...

(2)

The terms grow unexpectedly rapidly! The nth term Ln is

(i) the sum of the elements in row n − 2
(ii) the number of elements in row n − 1
(iii) the last element in row n
(iv) the number of 1’s in row n + 1

. . .

Furthermore, if s(n, i) denotes the sum of the first i elements in row n, then we
have

(v) Ln+2 = s(n, Ln+1)

(vi) Ln+3 =

Ln+1
∑

i=1

s(n, i)

(vii) Ln+4 =

Ln+1
∑

i=1

(

s(n, i) + 1

2

)

.

The latter identity was found by Allan Wilks [101], who also found a more
complicated formula for Ln+5, and used it to compute the last two terms shown
in (2). No other terms are known!

As to the rate of growth, we have only a crude estimate. Bjorn Poonen and
Eric Rains [81] showed that

log Ln ∼ cτn , (3)

where τ = (1 +
√

5)/2. Sketch of Proof. (a) Ln+2 ≤ Ln+1Ln, and so log Ln is
bounded above by a Fibonacci-like sequence. (b) The sum of the (n + 1)st row
is at most

(

[

Ln+2

Ln

]

+ 1

2

)

Ln ,

which implies
Ln+3

2Ln+2
≥ Ln+2

2Ln+1

Ln+1

2Ln

and so log(Ln+1/2Ln) is bounded below by a Fibonacci-like sequence.
Colin Mallows [68] has determined numerically that a reasonably good ap-

proximation to Ln is given by
1

c1
ec2τn

where c1 ≈ 0.277, c2 ≈ 0.05427. It would be nice to have better estimates for
Ln, and one or more additional terms.
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9 Arrays of Numbers

Besides number sequences, the database also contains arrays of numbers that
have been converted to sequences. Triangular arrays are read by rows, in the
obvious way. E.g. Pascal’s triangle of binomial coefficients

1
1 1

1 2 1
1 3 3 1

1 4 6 4 1

becomes sequence A7318:

1, 1, 1, 1, 2, 1, 1, 3, 3, 1, 1, 4, 6, 4, 1, . . .

Square arrays are read by antidiagonals, usually in this order:

a0 a2 a5 a9 . . .
a1 a4 a8 . . .
a3 a7 . . .
a6 . . .
. . .

E.g. the Nim-addition table [11]

0 1 2 3 4 . . .
1 0 3 2 5 . . .
2 3 0 1 6 . . .
3 2 1 0 7 . . .
· · ·

becomes sequence A3987:

0, 1, 1, 2, 0, 2, 3, 3, 3, 3, 4, 2, 0, 2, 4, . . .

Other classical arrays are the Stirling numbers of both kinds, Eulerian num-
bers, etc.

A less well-known array arises from Gilbreath’s conjecture. This conjec-
ture states that if one writes down the primes in a row, and underneath the
absolute values of the differences, as in Fig. 8, then the leading terms (shown
underlined) of all rows except the first are equal to 1 ([33], §A10). The corre-
sponding sequence (A36262) is

2, 1, 3, 1, 2, 5, 1, 0, 2, 7, 1, 2, 2, 4, 11, 1, . . .

Odlyzko [76] has verified the conjecture out to 3 × 1011.
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2 3 5 7 11 13 17 19 23 . . .
1 2 2 4 2 4 2 4 . . .

1 0 2 2 2 2 2 . . .
1 2 0 0 0 0 . . .

1 2 0 0 0 . . .
1 2 0 0 . . .

. . .

Fig. 8. Gilbraith’s conjecture is that the leading terms of all rows in this array
except the first are always 1 (the top row contains the primes, subsequent rows
are the absolute values of the differences of the previous row).

10 The Wythoff array

This array shown in Fig. 9 has many wonderful properties, some of which are
mentioned here. I learned about most of these properties from John Conway
[13], but this array has a long history — see Fraenkel and Kimberling [28],
Kimberling [43], [44], [45], [46], [47], [48], [49], Morrison [74] and Stolarsky [96],
[97]. It is related to a large number of sequences in the database (the main entry
is A35513).

0 1 1 2 3 5 8 13 21 34 55
1 3 4 7 11 18 29 47 76 ..
2 4 6 10 16 26 42 68 ..
3 6 9 15 24 39 63 ..
4 8 12 20 32 52 ..
5 9 14 23 37 60 ..
6 11 17 28 45 73 ..
7 12 19 31 50 81 ..
. .. .. .. .. .. ..

Fig. 9. The Wythoff array.

Construction (1). The two columns to the left of the vertical line consist respec-
tively of the nonnegative integers n, and the lower Wythoff sequence (A201),
whose nth term is [(n + 1)τ ]. The rows are then filled in by the Fibonacci rule
that each term is the sum of the two previous terms. The entry n in the first
column is the index of that row.

Definition. The Zeckendorf expansion of a number n is obtained by repeatedly
subtracting the largest possible Fibonacci number until nothing remains. E.g.
100 = 89+8+3 = F11 +F6 +F4. The Fibonacci successor to n, Sn, say, is found
by replacing each Fi in the Zeckendorf expansion by Fi+1. E.g. the Fibonacci
successor to 100 is S100 = F12 + F7 + F5 = 144 + 13 + 5 = 162.
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Construction (2). The two columns to the left of the vertical line in Fig. 9 read
n, 1 + Sn; then after the vertical line the row continues

m Sm SSm SSSm SSSSm . . . ,

where m = n + 1 + Sn.

Construction (3). Let {S1, S2, S3, . . .} = {2, 3, 5, 7, 8, 10, 11, . . .} be the sequence
of Fibonacci successors (A22342). The first column to the right of the line consists
of the numbers not in that sequence: 1, 4, 6, 9, 12, . . . (A7067). The rest of each
row is filled in by repeatedly applying S.

Construction (4). The entry in row n and column k is

[(n + 1)τFk+2] + Fk+1n

(where k = 0 indicates the first column to the right of the vertical line).
Some properties of the array to the right of the line are the following:

(i) The first row consists of the Fibonacci sequence 1, 2, 3, 5, 8, . . .
(ii) Every row satisfies the Fibonacci recurrence.
(iii) The leading term in each row is the smallest number not found in any earlier

row.
(iv) Every positive integer appears exactly once.
(v) The terms in any row or column are monotonically increasing.
(vi) Every positive Fibonacci-type sequence (i.e. satisfying a(n) = a(n − 1) +

a(n − 2) and eventually positive) appears as some row of the array.
(vii) The terms in any two adjacent rows alternate.

There are infinitely many arrays with Properties 1–7, see [47].
The nth term of the vertical para-Fibonacci sequence

0, 0, 0, 1, 0, 2, 1, 0, 3, 2, 1, 4, 0, 5, 3, 2, 6, 1, 7, 4, 0, 8, 5, . . .

(A19586) gives the index (or parameter) of the row of the Wythoff array that
contains n. This sequence also has some nice fractal-like properties:

(a) If you delete the first occurrence of each number, the sequence is un-
changed. Thus if we delete the underlined numbers from

0, 0, 0, 1, 0, 2, 1, 0, 3, 2, 1, 4, 0, 5, 3, 2, 6, 1, 7, 4, 0, 8, 5, . . .

we get

0, 0, 0, 1, 0, 2, 1, 0, 3, 2, 1, 4, 0, 5, 3, 2, 6, 1, 7, 4, 0, 8, 5, . . .

again!
(b) Between any two consecutive 0’s we see a permutation of the first few

positive integers, and these nest, so the sequence can be rewritten as (read across
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the rows):

0
0
0 1
0 2 1
0 3 2 1 4
0 5 3 2 6 1 7 4
0 8 5 3 9 2 10 6 1 11 7 4 12

The nth term of the horizontal para-Fibonacci sequence

1, 2, 3, 1, 4, 1, 2, 5, 1, 2, 3, 1, 6, 1, 2, 3, 1, 4, 1, 2, 7, 1, 2, . . .

(A35612) gives the index (or parameter) of the column of the Wythoff array that
contains n. This sequence also has some nice properties.

I hope I have said enough to convince you that the Wythoff array is well
worth studying and full of surprises.

11 The Boustrophedon transform

The Taylor series for sin x and cosx are easily remembered, but most people
have trouble with

tanx = 1x + 2
x3

3!
+ 16

x5

5!
+ 272

x7

7!
+ · · · ,

sec x = 1 + 1
x2

2!
+ 5

x4

4!
+ 61

x6

6!
+ · · · .

However, their coefficients can be calculated from the array in Fig. 10. The

1
0 1

1 1 0
0 1 2 2

5 5 4 2 0
0 5 10 14 16 16

61 61 56 46 32 16 0
0 61 122 178 224 256 272 272

· · ·

Fig. 10. The secant-tangent triangle.

nonzero entries on the left are the secant numbers (A364):

1, 1, 5, 61, 1385, 50521, 2702765, . . . ,
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and those on the right are the tangent numbers (A182)

1, 2, 16, 272, 7936, 353792, 22368256, . . .

while the combination of the two sequences (A111):

1, 1, 1, 2, 5, 16, 61, 272, 1385, 7936, . . . (4)

are usually called the Entringer numbers. The latter count permutations of
{1, 2, . . . , n} that alternately fall and rise.

This array is filled by a rule somewhat similar to that for Pascal’s triangle:
the rows are scanned alternately from right to left and left to right, the leading
entry in each row is 0, and every subsequent entry is the sum of the previous
entry in the same row and the entry above it in the previous row. (This is the
boustrophedon or “ox-plowing” rule.) The earliest reference I have seen to this
triangle is Arnold [2], who calls it the Euler-Bernoulli triangle. However, it may
well be much older origin. [72] gives many other references.

Richard Guy [34] observed that if the entries at the beginnings of the rows
are changed from 1, 0, 0, . . . to say 1, 1, 1, 1, 1, . . . or to 1, 2, 4, 8, 16, . . . then the
numbers that appear at the ends of the rows form interesting-looking sequences
that were not to be found in [93], and asked if they had a combinatorial inter-
pretation. Using 1, 1, 1, . . . for example the triangle becomes

1
1 2

4 3 1
1 5 8 9

24 23 18 10 1
1 25 48 66 76 77

· · ·

yielding the sequence (A667)

1, 2, 4, 9, 24, 77, 294, 1309, . . . (5)

We may regard this process as carrying out a transformation (the boustrophe-
don transform) of sequences: if the numbers at the beginnings of the rows are
a0, a1, a2, . . . (the input sequence) then the numbers at the ends of the rows,
b0, b1, b2, . . . (say) are the output sequence. In [72] we showed that there is a
simple relationship between the input and output sequences: their exponential
generating functions

A(x) =
∞
∑

n=0

an
xn

n!
, B(x) =

∞
∑

n=0

bn
xn

n!

are related by
B(x) = (sec x + tan x)A(x) .
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We also give a combinatorial interpretation of the {bn}. E.g. in (5), bn is the
number of up-down subsequences of {1, . . . , n}, so that b3 = 9 corresponds to
∅, 1, 2, 3, 12, 13, 23, 132, 231.

The Entringer sequence (4) then has the property that it shifts one place
left under the boustrophedon transform. The lexicographically earliest sequence
that shifts two places left under this transform (A661) is

1, 0, 1, 1, 2, 6, 17, 62, 259, 1230, 6592, . . .

We do not know what this enumerates!

Many examples of similar “eigen-sequences” for other transformations of se-
quences can be found in Donaghey [23], Cameron [8], and especially [4]. E.g. the
sequence giving the number of planted achiral trees [30], [35] (A3238):

1, 1, 2, 3, 5, 6, 10, 11, 16, 19, 26, . . .

has the property that it shifts left one place under the “inverse Möbius trans-
formation” given by

bn =
∑

d|n

ad .

12 Tchoukaillon solitaire (or Mancala, or Kalahari)

These are ancient board games, with hundreds of variants and many different
names. The version to be described here is called Tchoukaillon solitaire. It has
been studied by several authors (see for example Betten [5] and Broline and
Loeb [6]). It is played on a board with a row of holes numbered 0, 1, 2, . . . (see
Fig. 11).

4 3 2 1 05

4 3 2 1 05

Fig. 11. A move in Tchoukaillon solitaire.
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The game begins with n stones placed anywhere except in hole 0. A move
consists in picking up the stones in some hole and placing one in each lower-
numbered hole. If the last stone falls in hole 0 then play continues, otherwise the
game is lost. The objective is to get all the stones into hole 0.

The game is interesting because there is a unique winning position for any
number of stones. These winning positions are shown in Fig. 12 (sequence A28932),
and can be found by playing the game backwards.

n Position

0 0
1 1
2 20
3 21
4 310
5 311
6 4200
7 4201
8 4220
9 4221

10 53110
11 53111
12 642000
13 642001
.. ...

Fig. 12. The unique winning position for n stones in Tchoukaillon solitaire.

The array can be more explicitly constructed by the rule that if the first 0 in
a row (counting from the right) is in position i, then the next row is obtained by
writing i in position i and subtracting 1 from all earlier positions. The sequence
of successive values of i (A28920) is

1, 2, 1, 3, 1, 4, 1, 2, 1, 5, 1, 6, 1, 2, . . .

Let t(k) denote the position where k occurs for the first time in this sequence.
The values of t(1), t(2), t(3), . . . are (sequence A2491):

1, 2, 4, 6, 10, 12, 18, 22, 30, 34, 42, . . .

This sequence has some very nice properties. It has been investigated by (in
addition to the references mentioned above) David [17], Erdős and Jabotinsky
[27] and Smarandache [94].

(i) t(n) can be obtained by starting with n and successively rounding up to
the next multiple of n − 1, n − 2, . . . , 2, 1. E.g. if n = 10, we obtain

10 → 18 → 24 → 28 → 30 → 30 → 32 → 33 → 34 → 34 ,
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so t(10) = 34.

(ii) The sequence can be obtained by a sieving process: write 1, 2, . . . in a
column. To get the second column, cross off 1 and every second number. To
get the third column, cross off the first and every third number. Then cross off
the first and every fourth number, and so on (see Fig. 13). The top number in
column n is t(n). Comparison of Figures 12 and 13 shows that connection with
the solitaire game.

18
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18

1616

14

12

10

18

12

10

6

4

20

10

6

12

18

12

10

1818

8

15
14
13
12

16

1

20
19
18
17

11

4
3
2
1

5

10
9
8
7
6

2

17
16
15
14

18

6

4

2

20
19

13

6
5
4
3

7

12
11
10
9
8

Fig. 13. A sieve to generate the sequence t(1), t(2), . . . = 1, 2, 4, 6, 10, 12, 18, . . ..
At stage n, the first number and every nth are crossed off.

(iii) Finally, Broline and Loeb [6] (extending the work of the other authors
mentioned) show that, for large n,

t(n) =
n2

π
+ O(n) .

It is a pleasant surprise to see π emerge from such a simple game.
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39. D. Horský, Pražský Orloj, Panorama, Prague, 1988, pp. 76–78.

40. Journal of Integer Sequences, www.research.att.com/∼njas/sequences/JIS/.

41. M. A. Kervaire and J. W. Milnor, Groups of homotopy sphere I, Ann. Math. 77

(1963), 504–537.

42. C. Kimberling, Problem 1615, Crux Mathematicorum 17 (No. 2, 1991), 44; 18

(1993), 82–83.

43. C. Kimberling, Orderings of the set of all positive Fibonacci sequences, in G. E.
Bergum et al., editors, Applications of Fibonacci Numbers 5 (1993), 405–416.

44. C. Kimberling, Interspersions and dispersions, Proc. Amer. Math. Soc. 117 (1993),
313–321.

45. C. Kimberling, The first column of an interspersion, Fib. Quart. 32 (1994), 301–
314.

46. C. Kimberling, Numeration systems and fractal sequences, Acta Arithmetica 73

(1995), 103–117.

47. C. Kimberling, Stolarsky interspersions, Ars Combinatoria 39 (1995), 129–138.

48. C. Kimberling, The Zeckendorf array equals the Wythoff array, Fib. Quart. 33

(1995), 3–8.

49. C. Kimberling, Fractal sequences and interspersions, Ars Combinatoria 45 (1997),
157.

50. H. Kimura, Hadamard matrices of order 28 with automorphism groups of order
two, J. Combin. Theory A 43 (1986), 98–102

51. H. Kimura, Classification of Hadamard matrices of order 28 with Hall sets, Discrete
Math. 128 (1994), 257–268.

52. H. Kimura, Classification of Hadamard matrices of order 28, Discrete Math. 133

(1994), 171–180.

53. H. Kimura and H. Ohmori, Construction of Hadamard matrices of order 28, Graphs
Combin. 2 (1986), 247–257.

54. D. E. Knuth and V. R. Pratt, personal communication, 1989.

55. J. E. Koehler, Folding a strip of stamps, J. Combin. Theory 5 (1968), 135–152.

56. T. Kubo and R. Vakil, On Conway’s recursive sequence, Discrete Math. 152 (1996),
225–252.

26

http://www.research.att.com/~njas/doc/qc2.pdf
http://www.research.att.com/~njas/seqeunces/JIS/


57. J. C. Lagarias and A. M. Odlyzko, New algorithms for computing π(x), pp. 176–
193 of D. V. Chudnovsky et al., eds., Number Theory (New York, 1982), Lecture
Notes Math. 1052, Springer-Verlag, NY.

58. C. W. H. Lam, L. Thiel, and S. Swiercz, The non-existence of finite projective
planes of order 10, Canad. J. Math. 41 (1989), 1117–1123.

59. S. K. Lando and A. K. Zvonkin, Meanders, Selecta Mathematica Sovietica 11 (No.
2, 1992), 117–144.

60. S. K. Lando and A. K. Zvonkin, Plane and projective meanders, Theoretical Com-
puter Science 117 (1993), 227–241.

61. S. Legendre, personal communication.
62. L. Levine, personal communication, 1997.
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98. J. Touchard, Contributions à l’étude du problème des timbres postes, Canad. J.

Math. 2 (1950), 385–398.
99. G. N. Watson, Theorems stated by Ramanujan (V): approximations connected

with ex, Proc. London Math. Soc. 29 (1929), 293–308.
100. D. H. Wiedemann, personal communication.
101. A. R. Wilks, personal communication, 1997.
102. R. G. Wilson, V, personal communication.
103. P. Zimmermann, personal communication, 1988.

28

http://www.ccr.jussieu.fr/gmpib/seqfan/seqfan.html
http://www.research.att.com/~njas/sequences
http://www.research.att.com/~njas/sequences/book.html


ar
X

iv
:m

at
h.

N
T

/0
60

75
91

 v
1 

  2
4 

Ju
l 2

00
6

Proc. Indian Acad. Sci. (Math. Sci.) Vol. 116, No. 1, February 2003, pp. 1–8.
Printed in India

Arithmetic properties of the Ramanujan function

FLORIAN LUCA1 and IGOR E SHPARLINSKI2
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Abstract. We study some arithmetic properties of the Ramanujan function
τ(n), such as the largest prime divisorP(τ(n)) and the number of distinct prime
divisors ω(τ(n)) of τ(n) for various sequences ofn. In particular, we show that
P(τ(n)) ≥ (logn)33/31+o(1) for infinitely manyn, and

P(τ(p)τ(p2)τ(p3)) > (1+o(1))
log logplog log logp

loglog log logp

for every primep with τ(p) 6= 0.

Keywords. Ramanujanτ-function; applications ofS -unit equations.

1. Introduction

Let τ(n) denote theRamanujan functiondefined by the expansion

X
∞

∏
n=1

(1−Xn)24 =
∞

∑
n=1

τ(n)Xn, |X| < 1.

For any integern we write ω(n) for the number of distinct prime factors ofn, P(n)
for the largest prime factor ofn andQ(n) for the largest square-free factor ofn with the
convention thatω(0) = ω(±1) = 0 andP(0) = P(±1) = Q(0) = Q(±1) = 1.

In this note, we study the numbersω(τ(n)), P(τ(n)) andQ(τ(n)) asn ranges over
various sets of positive integers.

The following basic properties ofτ(n) underline our approach which is similar to those
of [9,13]:

• τ(n) is an integer-valued multiplicative function; that is,τ(m)τ(n) = τ(mn) if
gcd(m,n) = 1.

• For any primep, and an integerr ≥ 0, τ(pr+2) = τ(pr+1)τ(p)− p11τ(pr), where
τ(1) = 1.

1
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In particular, the identity

τ(p2) = τ(p)2− p11 (1)

plays a crucial role in our arguments.
It is also useful to recall that by the famous result of Deligne

|τ(p)| ≤ 2p11/2 and |τ(n)| ≤ n11/2+o(1) (2)

for any primep and positive integern (see [7]).
One of the possible approaches to studying arithmetic properties ofτ(n) is to remark

that the valuesur = τ(2r) form a Lucas sequence satisfying the following binary recur-
rence relation

ur+2 = −24ur+1−2048ur, r = 0,1, . . . , (3)

with the initial valuesu0 = 1, u1 = −24. By the primitive divisor theorem for Lucas
sequences which claims that each sufficiently large termur has at least one new prime
divisor (see [2] for the most general form of this assertion), we conclude that

ω

(

∏
r≤z

τ(2r)

)

≥ z+O(1),

leading to the inequality

ω





 ∏
n≤x

τ(n) 6=0

τ(n)






≥
(

1
log2

+o(1)

)

logx

asx→ ∞. In particular, we derive that for infinitely manyn,

P(τ(n)) ≥ lognloglogn.

A stronger conditional result, under theABC-conjecture, is given in [10]. We also have

Q(τ(n)) ≥ n(log2+o(1))/ logloglogn

for infinitely manyn (see eq. (16) in [14]).
Furthermore, sinceur |us, wheneverr +1|s+1, it follows that if for sufficiently larges

we setk = lcm[2, . . . ,s+1]−1, thenτ(2k) is divisible byτ(2r) for all r ≤ s. Thus, setting
n = 2k we get

ω(τ(n)) ≥ s+O(1) =

(

1
log2

+o(1)

)

logk≥
(

1
log2

+o(1)

)

log logn

asn→ ∞. Here, we use different approaches to improve on these bounds.
Our results are based on some bounds for smooth numbers, thatis, integersn with

restrictedP(n) (see [5,16]). We also use results onS -unit equations (see [3]). We recall
that for a given finite set of primesS , a rationalu = s/t 6= 0 with gcd(s,t) = 1 is called
anS -unit if all prime divisors of boths andt are contained inS . Finally, we also use
bounds on linear forms inq-adic logarithms (see [17]).
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We recall that in [8] it is shown under the extended Riemann hypothesis thatω(τ(p))∼
log logp holds for almost all primespand thatω(τ(N))∼ 0.5(loglogN)2 holds for almost
all positive integersN.

Throughout the paper, the implied constants in the symbols ‘O’, ‘ ≫’ and ‘≪’ are abso-
lute (recall that the notationsU ≪ V andV ≫ U are equivalent to the statement that
U = O(V) for positive functionsU andV). We also use the symbol ‘o’ with its usual
meaning: the statementU = o(V) is equivalent toU/V → 0.

We always use the lettersp andq to denote prime numbers.

2. Divisors of the Ramanujan function

Theorem 1. There exist infinitely many n such thatτ(n) 6= 0and P(τ(n))≥ (logn)33/31+o(1).

Proof. For a constantA > 0 and a realzwe define the set

SA(z) = {n≤ z: P(n) ≤ (logn)A}.

For everyA > 1, we have #SA(z) = z1−1/A+o(1), asz→ ∞ (see eq. (1.14) in [5] or Theo-
rem 2 in§ III.5.1 of [16]).

Let x > 0 be sufficiently large. By a result of Serre [11], the estimate #{p≤ y: τ(p) =
0} ≪ y/(logy)3/2 holds asy tends to infinity. Applying this estimate withy = x1/2, it
follows that there are onlyo(π(y)) primesp < y such thatτ(p) = 0. It is also obvious
from (1) thatτ(p2) 6= 0.

Assume that for someA with 1 < A < 33/31, we have the inequalityP(τ(p)τ(p2)) ≤
(logy)A for all remaining primesp≤ y. We see from (1) and (2) that|τ(p2)| =
|τ(p)2 − p11| ≤ 3p11 ≤ 3y11. Denoting z1 = 3y11 and z2 = 2p11/2, we deduce that
for (1 + o(1))π(y) = y1+o(1) primes p < y with τ(p) 6= 0, we have a representation
p11 = s2

1−s2, wheresi ∈ SA(zi), i = 1,2. Thus

y1+o(1) ≤ #SA(z1)#SA(z2) ≤ (z1z2)
1−1/A+o(1) ≤ (6y33/2)1−1/A+o(1),

which is impossible forA < 33/31. This completes the proof. 2

We remark in passing that the above proof shows that the inequality P(τ(p)τ(p2)) >
(logp)33/31+o(1) holds for almost all primesp.

Theorem 2. The estimate

ω









∏
p<x1/3

τ(p) 6=0

τ(p)τ(p2)τ(p3)









≥
(

1
6log7

+o(1)

)

logx

holds as x tends to infinity.

Proof. Let x be a large positive integer and puty = x1/3. Let R be the set of odd primes
p≤ ysuch thatτ(p) 6= 0. Note that sinceτ(p) 6= 0, it follows thatτ(p2) 6= 0 andτ(p3) 6= 0.
Let

M = ∏
p∈R

τ(p)τ(p2)τ(p3) and s= ω(M).
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Sinceτ(p2) = τ(p)2− p11 andτ(p3) = τ(p)(τ(p)2−2p11), eliminatingp11, we get the
equation

1 =
2τ(p2)

τ(p)2 − τ(p3)

τ(p)3 .

We claim that the rational numbers 2τ(p2)/τ(p)2 are distinct for distinct odd primes.
Indeed, if τ(p2

1)/τ(p1)
2 = τ(p2

2)/τ(p2)
2 for two distinct odd primesp1, p2, we get

that p11
1 /τ(p1)

2 = p11
2 /τ(p2)

2, or p11
1 τ(p2)

2 = p11
2 τ(p1)

2. Therefore,p11
1 |τ(p1)

2. Thus,
p12

1 |τ(p1)
2, which is impossible forp1 > 3 because of (2), and can be checked by hand

to be impossible forp1 = 3.
Let S be the set of all prime divisors ofM. Thus, #S = s. We see that the equation

u−v= 1 has #R distinct solutions in theS -units

(u,v) =

(

2τ(p2)

τ(p)2 ,
τ(p3)

τ(p)3

)

. (4)

It is known (see [3]), that the number of solutions of such aS -unit equation isO(72s).
We thus get that 72s ≫ #R = (1+o(1))π(y), giving

s≥ 1
6log7

(1+o(1)) logx

asx→ ∞, which finishes the proof. 2

Theorem 3. The estimate

P(τ(p)τ(p2)τ(p3)) > (1+o(1))
loglogploglog logp

logloglog logp

holds as p tends to infinity through primes such thatτ(p) 6= 0.

Proof. As in the proof of Theorem 2, we consider the equationu− v = 1, having the
solution (4) for every primep with τ(p) 6= 0. Write

u = E/D and v = F/D,

whereD is the smallest positive common denominator ofu andv. Then

E = Du = 2D−2p11D/τ(p)2 and F = Dv = D−2Dp11/τ(p)2

are integers with gcd(E,F) = 1, and sinceE − F = D, we also have gcd(D,E) =
gcd(D,F) = 1.

We note the inequalities

D ≪ p11 and p≪ max{|E|, |F|} ≪ p22. (5)

Indeed, the upper bounds follow directly from (2). It also follows from (2) thatp6 6 | τ(p).
This shows thatp11/τ(p)2 is a rational number whose numerator is a multiple ofp. In
particular,

E−2F =
2Dp11

τ(p)2 ≥ p,

which implies the lower bound in (5).
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We haveP(τ(p)τ(p2)τ(p3)) ≥ ℓ, whereℓ = P(EDF).
Let t = ω(τ(p)τ(p2)τ(p3)). By (5), we see that there exists a primeq and a positive

integerα such thatqα divides one ofE or F andqα ≫ p1/t .
First we assume thatqα |E = D−F, and write

D =
t

∏
j=1

q
β j
j and F =

t

∏
j=1

q
γ j
j ,

with some primesq j and non-negative integersβ j ,γ j such that min{β j ,γ j} = 0 for all
j = 1, . . . ,t (clearly,βi = γi = 0 for qi = q). By (5), we also have

B = max
j=1,...,t

{β j ,γ j}≪ max{logD, log|E|} ≪ logp.

Using the lower bound for linear forms inq-adic logarithms of Yu [17], we derive

α ≤ qct logB
t

∏
j=1

logq j ≪ ℓ(clogℓ)t log logp (6)

with some absolute constantc > 0. Since also

α ≫ logp
t logq

≥ logp
t logℓ

,

we get

logp
loglogp

≪ ℓt(clogℓ)t ≪ ℓ(2clogℓ)t .

Hence,

loglogp≤ t(1+o(1)) loglogℓ. (7)

By the prime number theorem (see [4]), we have

t ≤ (1+o(1))
ℓ

logℓ
,

which together with (7) leads us to

(1+o(1))
loglogplog loglogp

logloglog logp
≤ t.

The caseqα |F = D−E can be considered completely analogously which concludes
the proof. 2

We recall that theABC-conjecture asserts that for any fixedε > 0 the inequality

Q(abc)≫ (max|a|, |b|, |c|)1−ε

holds for any relatively prime integersa,b,c with a+ b = c. Thus, in the notation of the
proof of Theorem 3, we immediately conclude from (5) that theABC-conjecture yields

Q(τ(p)τ(p2)τ(p3)) ≥ Q(DEF) ≥ p1+o(1).
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Thus, by the prime number theorem,

P(τ(p)τ(p2)τ(p3)) ≥ (1+o(1)) logp.

The best known unconditional result of Stewart and Yu [15] towards theABC-conjecture
implies that

Q(τ(p)τ(p2)τ(p3)) ≥ Q(DEF) ≥ (logp)3+o(1).

3. Factorials and the Ramanujan function

In [6], all the positive integer solutions(m,n) of the equationf (m!) = n! were found,
wheref is any one of the multiplicative arithmetical functionsϕ , σ , d, which are the Euler
function, the sum of divisors function, and the number of divisors function, respectively.
Further results on such problems have been obtained by Baczkowski [1]. Here, we study
this problem for the Ramanujan function.

Theorem 4. There are only finitely many effectively computable pairs ofpositive integers
(m,n) such that|τ(m!)| = n!.

Proof. Assume that(m,n) are positive integers such thatτ(m!) = n!. By (2) and the Stir-
ling formula

exp((1+o(1))nlogn) = n! = τ(m!) < (m!)11/2+o(1)

< exp((11/2+o(1))mlogm),

asm tends to infinity. Thus, we conclude that ifm is sufficiently large, thenn < 6m.
Let ν(m) be the order at which the prime 2 appears in the prime factorization ofm!. It

is clear thatν(m) > m/2 if m is sufficiently large. Sinceτ is multiplicative, it follows that
uν(m) = τ(2ν(m))|n!, where the Lucas sequenceur is given by (3) withu0 = 1, u1 = −24.

For r ≥ 1, we putζr = exp(2π i/r) and consider the sequencevr = Φr(α,β ) where

Φr(X,Y) = ∏
1≤k≤r

gcd(k,r)=1

(X− ζ k
r Y).

It is known thatvr |ur . It is also known (see [2]), thatvr = ArBr , whereAr andBr > 0 are
integers,|Ar | ≤ 6(r +1) and every prime factor ofBr is congruent to±1(mod r +1). Let
α andβ be the two roots of the characteristic equationλ 2−24λ −2048= 0. Since both
inequalities|vk| ≤ 2|α|k+1 and|vk| ≥ |α|k+1−γ log(k+1) hold for all positive integersk with
some absolute constantγ (see, for example, Theorem 3.1 on p. 64 in [12]), it follows that

6(r +1)Br ≥ 2−τ(r+1)αϕ(r+1)−γτ(r+1) log(r+1)

= |α|ϕ(r+1)+O(τ(r+1) log(r+1)).

Sinceϕ(r +1)≫ r/ log logr, andτ(r +1) log(r +1) = ro(1), the above inequality implies
that

Br > |α|ϕ(r+1)/2

wheneverr is sufficiently large.
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In particular, we see thatBν(m)|τ(m!), has all prime factorsℓ ≡±1(mod ν(m)+1),
and is of the size

Bν(m) > exp(cm/ loglogm),

wherec is some positive constant.
However, sinceBν(m)|n! andn < 6m, it follows that all prime factorsℓ of Bν(m) satisfy

ℓ < 6m. Sinceν(m) > m/2, there are at most 26 primesℓ < 6mwith ℓ≡±1 (mod ν(m)+
1). Furthermore, again sinceBν(m)|n!, n < 6m, and all prime factorsℓ of Bν(m) satisfy
ℓ ≡±1(mod ν(m)+1), it follows thatℓ14 ∤ Bν(m). Hence,

Bν(m) < (6m)26·13 = mO(1).

Comparing this with the above lower bound onBν(m), we conclude thatm is bounded.
2
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