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PROBLEM
How many different dispositions (for rotation or reflection) | have in an order-N
ChessBoard, if | place K-Queens -- or in general K-Pieces ?

KEY by Timothy CHOW, Mario VELUCCHI

The answer is in the "Polya's Theorem", the wanted number is 1 of the coefficient of o~ ~b(N i
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for N odd p(a,b,N)=(a+b)N2+2~(a+b)~(a4+b4) 4 +(a+b)~(a2+b2J 2 +4~(a+b)N~(a2+b2J 2

¢ first sample table (K = N)

N|Total Dispositions
Different Dispositions
11
1
2|6
2
3|84
16
411820
252
5/53130
6814
611947792
244344
7/85900584
10746377
84426165368
553319048
9/260887834350
32611596056
10{17310309456440
2163792255680
11|1276749965026536
159593799888052
12/103619293824707388
12952412056879996
13|9176358300744339432
1147044793316531040
14|/880530516383349192480
110066314584030859544
15/91005567811177478095440
11375695977099383509351
16/10078751602022313874633200
1259843950257390597789296
17(1190739044344491048895397910
148842380543159458506703546
18/149482492334195165714038760136
18685311541775061906510072648
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19/19870867053543756004133247695400
2483858381692984848273972297368

20/2788360983670896737872851072994080
348545122958862200122401771463328

30/98033481673745855663769301429072553612301102054273844800
12254185209218231957971162723823744546970508303895976184

40/109564934741888963462462339965793213833115696689557451991911728728386213728886920
13695616842736120432807792495724151729238112432715243891781843716646942655587576

50{1583808560750249208687189638831556465336000329959883839203509453762652207660232959202332858240243258286200
197976070093781151085898704853944558167000041244986205622340556458689423423363404427823634088683054827800

¢second sample table (N=8; 0 <K =<64)

K| Total Dispositions| Different Dispositions

0 1 1 19 8719878125622720 1089984840360150
1 64 10 20 19619725782651120 2452465861427952
2 2016 278 21 41107996877935680 5138499778566330
3 41664 5278 22 80347448443237920 10043431343942730
4 635376 79920 23 146721427591999680 18340178778584670
5 7624512 954226 24 250649105469666120 31331138705087032
6 74974368 9377618 25 401038568751465792 50129821652952594
7 621216192 77664262 26 601557853127198688 75194732462864406
8 4426165368 553319048 27 846636978475316672 105829623137088214
9 27540584512 3442665226 28 1118770292985239888 139846287758051216

10 151473214816 18934455246 29 1388818294740297792 173602287915813594

11 743595781824 92950002558 30 1620288010530347424 202536002692174818

12 3284214703056 410528341328 31 1777090076065542336 222136260729743262

13 13136858812224 1642109774130 32 1832624140942590534 229078019084673798

14 47855699958816 5981968554282 33 = 31 1777090076065542336 222136260729743262

15 159518999862720 19939884042150 34 = 30 1620288010530347424 202536002692174818

16 488526937079580 61065887431100

17 1379370175283520 172421300174130

18 3601688791018080 450211156261470

* Note:

2
The total number of dispositions is {N } and the number of different dispositions is approximately
K

1 ofthe precedent binomial number.

*

references;

_*Internet/Web
i.|Neil SLOANE "WWW Encyclopedia of Integer Sequences”
http://www.research.att.com:80/~njas/sequences/eisonline.html
ii.‘Eric WEISSTEIN "Web Eric’'s Treasure Trove of Mathematics”
http://www.gps.caltech.edu/~eww/math/math.html

iii.|from my page:

http://www.bigfoot.com/~velucchi/papers.htmi

¢+ Comment

This computation is a math-compendium (the solution domain, computation domain dimension) for
my main project about the Non-Dominating Queen problem (‘Placing N Queens on an order-N board
to leave a maximum number of unattacked vacant cells’), for further -- research and bibliographical --
details see my paper: Mario VELUCCHI “For me, this is the best Chess-Puzzle!” (apart available).

Mario VELUCCHI
Via Emilia, 106
[-56121 Pisa - ITALY

Public E-mail: velucchi@bigfoot.com

Web Page: http://www.bigfoot.com/~velucchi
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