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UcTtopusa cospnanunsa OEIS

OCHOBHbIe TUMbI 33434 KOMOUHATOPUKN:
E Ha CyLleCTBOBaHME peLleHunst;

® Ha A0Ka3aTesbCTBO ONTUMAsSIbHOCTY;
m Ha nepecyeT 06bEKTOB.

3aaaun Ha nepecyeT 06beKTOB 06pas3yoT YNCNOBbIE
psifibl, KOTOPblE MOXXHO UCMOJ/b30BaTh AN
naeHTudmKaumm KoOMbMHaTOPHbIX 06BEKTOB. I

Npumep: 3aaaya o dep3sax (aHrn. N queens problem) Hun Cnoax (NJAS)
1939 — HB




3apnava o eps3sx — peweHuns ansa N=4
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3apava o dep3six — oTépacbiBaHNe HEKOPPEKTHbIX peLueHumn
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e METOA BETBEWN U rpaHuL; l
e npu N = 4 uncno peweHni 2 n3 24 Bo3MOXxHbIX (8,3%); @
e nNpu N =5:10wu3 120 (8,3%); °
« npu N =6:4u3720(0,6%);
« npu N = 7: 40 u3 5040 (0,8%); °

npu N = 8: 92 n3 40320 (0,2%),




" A
3apaua o pep3six — YMCI0BOU paa

e Yucnosom psa (0 < N < 27):
1,1,0,0, 2,10, 4, 40, 92, 352, 724, 2680, 14200, 73712, 365596, 2279184,
14772512, 95815104, 666090624, 4968057848, 39029188884,
314666222712, 2691008701644, 24233937684440, 227514171973736,
2207893435808352, 22317699616364044, 234907967154122528 —
https://oeis.org/A000170.
» 3aaaya BblYMCNEHUS CTaPLLMX Y1IEHOB psifia ABNSETCSA BbIYUC/IUTENBHO C/TIOXXHOW W PELLIAETCS C
MCMNOJIb30BAHMEM aNrOPUTMUYECKMX TPIOKOB M BbICOKOMPOU3BOAUTENBHbIX BbIYUCINTENBHbIX
CPeAcCTB.

AD00170 Number of wavs of placing n nonattacking queens on an n X n board.
(Formerly M1838 NOTTS)
1, 1, @, @, 2, 18, 4, 4@, 92, 352, 724, 2688, 14208, 73712, 365596, 2279184, 14772512, 95815104,
bhER9E624, 49688578458, 39029188384, 314666222712, 26916a870le4d4, 24233937VoE4448, 227514171973736,
27087893435808352, 22317699616364044, 234907967154122528 (list; graph: refs; listen: history: text: internal format)
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COLMENTS For n » 3, a(n) is the number of maximum independent wertex sets in the n X n queen
graph. - Eric W. Weisstein, Jun 28 2817

Mumber of nodes on level n of the backtrack tree for the n gqueens problem {a(n) =
£4319224(n, n)}). - Peter Luschny, Sep 18 2818

Mumber of permutations of [1...n] such that |p{j)-p(i}] != j-i for i<j. - Xiangyu
Chen, Dsc 24 2828
REFERENCES M. Gardner, The Unexpected Hanging, pp. 198-2, Simon & Shuster NY 19569

Jieh Hsiang, Yuh-Pyng Shish and Yao-Chiang Chen, The cyclic complete mappings
counting problems, in Problems and Problem Sets for ATP, volume 282-18 of DIKU
technical reports, G. Sutcliffe, J. Pelletier and C. Suttner, eds., 2882.

D. E. Knuth, The &rt of Computer Programming, Volume 4, Pre-fascicle 5B,
Introduction to Backtracking, 7.2.2. Backtrack programming. 2018.

Massimo Mocentini, "An algebraic and combinatorial study of some infinite sequences
of numbers supported by symbolic and logic computation™, PhD Thesis, University
of Florence, 2819. Sse Ex. &7.

W. W. Rouse Ball and H. 5. M. Coxeter, Mathematical Recreations and Essays, 13th
ed., Mew York, Dover, 1987, pp. 166-172 (The Eight Quesns Problem).

M. A. Sainte-Lagus, Les Réseaux {ou Graphes), Mémorial des Sciences Mathématiques,




NMpuMep YUMCNOBOro paaa: AecATUYHOeE npeacrasseHue uucna MNu
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Decimal expansion of Pi (or digits of P1).

875

(Formerly M2218 N0880)

5

1
4
1

E

3

a

3

9, 2, 8, 3, 3, 3, 8, B, V7,9, 3, &, 3, B, 4, 8, 2, B, 4, 3, 3, 8, 3, 2, 7, 9, 5,8
9, ¥, 1, 8, 9, 3, 8, 9, 3, 7, 5, 1, @, 5, 8, 2, 8, 5, 7, 4, 9, 4, 4, 5, %, L, 3, &,
2, 8, 8, 3, 4, 8, 2, 3, 3, 4, 2, 1, 1, 7, 8, 6,

]

e, &, 2, B, 6, 2, B, 8, 8, 9, &, &,

4 (list; constant: graph; refs: listen: history; text; internal format)

1,1

Sometimes called Archimedes's constant.

Ratic of a circle's circumference to its diameter.

Also area of a circle with radius 1.

Alsoe surface area of a sphere with diamester 1.

A useful mnemonic for remembering the first few terms: How I want a drink,
slcoholic of course, after the hesvy lectures involving quantum mechanics

Alse ratio of surface area of sphere to one of the faces of the circumscribed cube.
Alsc ratio of volume of a sphere to one of the six inscribed pyramids in the
circumscribed cube. - Omar E. Pcl, Aug 89 2812

Alsoc surface area of a quarter of a sphere of radius 1. - Omar E. Pol, Oct 83 2813

Also the area under the peak-shaped even function f(x)=1/cosh(x). Proof: for the
upper half of the integral, write (%) = (2%exp(-x))/({ltexp(-2x)) = 2¥5um_{k>=81}
(-1)"k*exp(-({2k+1)*x) and integrate term by term from zero to infinity. The
result is twice the Gregory series for Pi/4. - Stanislav Sykora, Oct 31 2813

A curiosity: a 144 X 144 magic square of 7th powers was recently constructed by
Toshihiro Shirakawa. The magic sum =
31415%2653589793238462643383279502884197169399375185, which is the concatenation
of the first 52 digits of Pi. See the MultiMagic Squares link for details. -
Christian Boyer, Dec 13 2013 [Comment revised by M. 1. A. Sloane, Aug 27 2014]

*x*Pi iz also the surface area of a sphere whose diameter equals the =square root of
¥. - Omar E. Pol, Dec 25 2013

Alsoe diameter of a sphere whose surface area eguals the wolume of the circumscribed
cube., - Omar E. Pocl, Jan 13 2814

From Daniel Forgues, Mar 2@ 2815: (Start)

An interesting anecdote about the base-18 representation of Pi, with 3 (integer
part) as first (index 1) digit:
358 @
359 3
368 6
361 @
3g2 @

And the circle is customarily subdivided inte 36@ degrees (although P1i radians
yields half the circle)...

fr_ Jdh




MpumMep uncnosoro psaa: koadduumeHTbl psaos Tennopa

2 5 16,5 272 1, 2 ¢ 17 .
tgX=X+X + X F =X =X X X X
317 5! 7! 37 15 315

1 , 2 17 - 62 1382
thX=X——X +—X —— X +—x’ — X 4+
3 15 315 2835 155925

e 1,2,16, 272, 7936, 353792, ... — uncnutenu B pasnoxeHuun tg(x) nam th(x) B pag
Tennopa (https://oeis.org/A000182);

- 1,1,2,17, 62, 1382, 21844, 929569, ... — uncnutenu B pasnoxerHunn tg(x) nam th(x)
nocse BbiNonHeHns cokpallenus (https://oeis.org/A002430);

« 1, 3,15, 315, 2835, 155925, 6081075, 638512875, ... — 3HamMeHaTenn B passioxe
tg(x) nnu th(x) nocne BeinonHeHns cokpatleHus (https://oeis.org/A036279).




MpuMep UMCNOBOro psaaa: LUenHbie Apoém

X X
arctg X = 5 tg X = 3 @:ﬁ:H !
X X 2 1
I+ ; 1 ; I
(2x) 3 X | b
3"‘ D o X2 _|—1_|_
5_|_—2 X2
(4x) 7 —
7+ 0_
9O+...
e:[Z;l, 2,1,1,4,1,1, 6,1,1,8,1,1,10,1,...}224— ! 7
1+ 1
. 2,1,2,1,1,4,1,1,6,1,1,8,1, 1,10, ... — kosppn- 2+ ]
LIMEHTBI PA3NIOKEHMSI OCHOBAHMWS! HaTypasbHOro forapudma e 1+ ]
Lennyto apobb (https://oeis.org/A003417); 1+ ]
* npov3BoasLME DYHKLNN: 4+ 1
2 2 2 . 3 . 4 6 l_l_
Gf.: 2Xx+ X2+ 2x3 +x x> +4x8 +... = X+ X 33X 6X tX 1+ 1
12X +X ; 1
2 1 2 1 1 4 +—
Eg.f.i X4+—X+=X+—xX'+—X4+—=—x"+..= 1+...
1! 21 3! 4! 51 6!
2 2 -z 2
=—ex(x+3)—|——e 212X cos ﬁx#——ﬂ —3cos ﬁx + X
9 9 2 3 2




" A
NMpumep: naeHTUPUKauna KOMOMHaATOPHbIX 06bEKTOB
[MoAcYET Uncna KnaccoB M3oMopdr3Ma HEOPUEHTUPOBAHHBIX rpadoB 13 N BEpPLUNH:

Kiacc
u3zoMopdu3Ma Tpuvepst rpados WrBapuanT
a1p=0 ax -
1 [ ] [ ] —
[ ] [ ] —
ay as _
p=1 p=2 p=4 p=8 p=16
*—e Y I [ BN ] I [ ) —
2 o oo ) ° —
p=32 1 -1
o 1 -1
*—e
p=3 p=5 p=6 p=9 p=10
NILINGT N
[ ] [} ° ° -
p=17 p=20 p=24 p=34 p=36 U1
3 ° ° °
; I/. /I N 1 -1 1 -1
¢ ° 2 -1 -1
p=40 p=48
D
1 -1 2 -1 —1
p=7 p=25 p=42 p=52 L1 2 1
! : ; N\ i 1 -1 2 -1 -1
3 -1 -1 -1
1 -1
p=12 p=18 p=33 .
5 —eo
I o
1 -1
p=11 p=21 p=38 p=56 ; o
6 L }
i L h A 2o
° ° 2 -1 -1
p=13 p=14 p=19 p=22 p=26
I—I X 1 -1 1 -1 1 -1
7 N K N 1 -1 1 -1 1 -1
p=28 p=35 p=37 p=41 p=44 2 -1 -1 1 -1
I/I E : I : ::I I I 2 -1 -1 1 -1

Kpome Toro:

*npeobpazoBaHMe dnnepa AN NocneaoBaTelbHOCTH
A001349 (umcno cesi3HbIX rpados 13 N BepLlnH);
enumber of equivalence classes of sign patterns of
totally nonzero symmetric N x N matrices.

A000088

Number of graphs on n unlabeled nodes. 3

(Formerly M1253 N0479)
1, 1, 2, 4, 11, 34, 156, 1844, 12346, 274668, 12085153, 10180997864, 165801172592, 58502031367952,
20@54155657235488, 31426485060804308768, £40910157084527557804928, 245035864153532032683719776,
17875777251456117005478781%0848, 24637809253125004524383007491432768 (list; graph: refs; listen; history; text:

internal format)
OFFZET
COMMENTS

REFERENCES

a,

3

Euler transform of the sequence ABG1343.

Also, number of equivalence classes of sign patterns of totally nonzero symmetric

=]

¥ n matrices.

Miklos Bona, editor, Handbook of Enumerative Combinatorics, CRC Press, 2815, page

J.
F.
F.

43a.

L. Gross and J. Yellen, eds., Handbook of Graph Theory, CRC Press, 28@4; p. 519.
Harary, Graph Theory. Addison-kesley, Reading, MA, 1969, p. 214.

Harary and E. M. Palmer, Graphical Enumeration, Academic Press, NY, 1973, p.
244,

Thomas Boyer-Kassem, Conor Mayo-Wilson, Scientific Collaboration and Collective

M

o om

M. 7.

1,1,2,4,11, 34, 156, 1044, 12346, 274668, 12005168, ... — 4MCNO K1accoB
n3omopdmaMa HeopmeHTMpoBaHHbIX rpadoB 13 N BepwmH (https://oeis.org/A000088).

M.

. C. Read and R.
. W. Robinson, Mumerical implementation of graph counting algorithms, AGRC Grant,

Knowledge: Mew Essays, Mew York, Oxford University Press, 2018, see page 47.

. Kauers and P. Paule, The Concrete Tetrahedron, Springer 2611, p. 54.
Lupanov, 0. B. Asymptotic estimates of the number of graphs with n edges.

(Russian)
Dokl. Akad. Nauk SSSR 126 1959 498--5@8. MRELOI7I6 (22 #681).

D. McIlroy, Calculation of numbers of structures of relations on finite sets,
Massachusetts Institute of Technology, Research Laboratory of Electronics,
Quarterly Progress Reports, Mo. 17, Sep. 15, 1955, pp. 14-22.

J. Wilson, &n Atlas of Graphs, Oxford, 1998.

Math. Dept., Univ. Mewcastle, Australia, 1976.

A. Sloane, A Handbook of Integer Sequences, Academic Press, 1973 (includes
this seguence).

J. A. Sleoane and Simon Plouffe, The Encyclopedia of Integer Sequences, Academic
Press, 1995 (includes this sequence).
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Yragauv nocnenoBaTtesibHOCTb

Yucnoson psia 1:

OI 1’ 1’ ol 1’ ol 1’ OI OI OI 1’ OI 1’ OI OI OI 1’ 0’ 1’ 0, ol OI
1’ OI 0’ ol 0, ol 1’ OI 1’ OI ol OI ol OI 1’ OI OI 0’ 1’ 0, 1’ OI
OI OI 1’ ol 0, ol OI OI 1’ OI ol OI ol OI 1’ OI 1’ 0’ ol 0, ol OI
1’ OI 0’ ol 1’ ol 1’ OI OI OI ol OI 1’ OI OI OI 1’ 0’ ol 0, ol OI
,00,0,000,0,100,0,1,0,10,..

Yucnoson psia 2:

..., 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521,
1600, 1681, 1764, 1849, 1936, 2025, 2116, 2209,
2304, 2401, 2500, ...

Yucnoson psia 3:

1,1,2,2,4,2,6,4,6,4,10,4,12,6, 8, 8, 16, 6, 18, 8,
12,10, 22, 8, 20, 12, 18, 12, 28, 8, 30, 16, 20, 16, 24,
12, 36, 18, 24, 16, 40, 12, 42, 20, 24, 22, 46, 16, 42,
20, 32, 24, 52, 18, 40, 24, 36, 28, 58, 16, 60, 30, 36,
32, 48, 20, 66, 32, 44, ...




Yragauv nocnenoBaTtesibHOCTb

a(n)=1 ecnn n — npocroe uncno, https://oeis.org/A010051,

npuMep GUHApPHOM NOC/IEA0BATENBHOCTY

0I 1I 1! ol 1I ol 1I 0I 0I 0I 1I 0, 1I oI 0I 0I 1I OI 1! 0, oI 0I

1! 0I 0, ol 0I ol 1I 0I 1! 0I 0I 0, 0I oI 1I 0I 0I 0, 1! 0I 1I 0I

0I 0I 1! ol 0I ol 0I 0I 1! 0I 0I 0, 0I oI 1I 0I 1I 0, 0, 0I oI 0I
9000401,09,000,0,1,0,0,0, 1’ 0,0,0,0,0, https://www.youtube.com/watch?v=
1,00,0,0,0,0,0,1,0,0,0,1,0,1,0, .. DxntHp7-wba

Pan KBagpaToB HaTypasibHbIX YMcen, ! ATyngi‘;"'bﬁ(“q“MngnPgﬁ% nel
https://oeis.org/A000290 o=l s[5 | 2 [ 5] o [Pl -e A
..., 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, EWEIEIEIEIEE
1600, 1681, 1764, 1849, 1936, 2025, 2116, 2209, i1 eslisalal a0t - IR
2304, 2401, 2500, ... e

®yHkuma dunepa phi(n), https://oeis.org/A000010
1,1,2,2,4,2,6,4,6,4,10,4,12,6, 8, 8,16, 6, 18, 8,
12,10, 22, 8, 20, 12, 18, 12, 28, 8, 30, 16, 20, 16, 24,
12, 36, 18, 24, 16, 40, 12, 42, 20, 24, 22, 46, 16, 42,
20, 32, 24, 52, 18, 40, 24, 36, 28, 58, 16, 60, 30, 36,
32,48, 20, 66, 32, 44, ...
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specific properties of

Kochemazov S., Zaikin O., Vatutin E., Belyshev
A. Enumerating Diagonal Latin Squares of

CRliN Journal of Integer Sequences, Vol 23 (2020),
o, Article 20.1.2
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Enumerating Diagonal Latin Squares
of Order Up to 9

Stepan Kochemazov and Oleg Zaikin
ISDCT SB RAS
Lermontov street 134
664033 Irkutsk
Russia
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Abstract

We propose an alge i
mploy symmetry bre:

Order Up to 9 // Journal of Integer

Sequences. Vol. 23. Iss. 1. 2020. Article

20.1.2.
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" J
CMeXxHble BOMPOCHI, CBA3aHHbIE C YNCJ/10BbIMU paAfaMMm

e CyLlecTBYeT nn aHanuTuyeckas opMyna ans n-ro YseHa 4YmcnoBoro psaa?
3agada o nagbsx: 1, 1, 2, 6, 24, 120, 720, 5040, 40320, ... — a(n) = n!
3aga4a o pep3six: 1, 1, 0, 0, 2, 10, 4, 40, 92 — aHanuTn4deckas gopmyna Hem3BeCcTHa

e I3BECTHbI N BEPXHUE/HMXKHUE OrpaHNYEHNs Ha 3HaYEeHME N-To YJIeHa YMC/I0BOro psiaa?

MaKCMMasibHOe 4ncio A-TpaHcBepcanen B AJ1K: 1, 0, 0, 4, 5, 6, 27, 120, 333,

a(10)=866, a(11)=4828, a(12)=30192, a(13)=131106, a(14)=380718,
a(15)=389318, a(16)=32172800, a(17)=204995269, ...

e I3BECTHO NI aCMMNTOTUYECKOE NOBeAEHME UYIEHOB YMCOBOro psaaa?
3agadya o pepasix: 1,1, 0, 0, 2, 10, 4, 40, 92, ...

!
T c~2,54 (Cloitre, 2002)
C

lim log = const ~ 0,90, a(n)=~

M)

nepeuncnenue JIK: 1, 0, 3, 8, 15, 32, 133, 384, 2241, ...
3,2" <a(n)<0,62"n! (McKay, McLeod, Wanless, Cavenagh, 2010)

« CBsi3aH /M TEKYLUUIN YNCNTOBOM paf C APYrMMUK psaammn?
uncno JIK: 1, 2, 12, 576, 161280, 812851200, 61479419904000, ...

A002860(n) = n!*A000479(n) = n!*(n-1)*A000315(n)




NMoHaTue JIK n AJ1IK

Vi, ,k=LN, j=k:(a =a])A(a; =a,)

los|

|]=1,N

N =S|

A

Vi, J=1L N, 1= j:(aii e ajj)/\(aN—i+1,N—i+1 = aN—j+l,N—J+l)

L

$={0,1,2,..,N -1}

1 23 45 6 78 9

7 2 4 9 0 6 5

0

8

1

7 4 0 9 3
7 0 3 4 6 2

3
2 8 3 7 6 0 5

1
8 367 5 9 0 2 4

2 6 8 5

1

1

5 8 9

1

4
4 7 5 6 9

9

8 3 2 0
1
6 5 0 4 3 2 9 8

1

1

3 07 8 2 4

9 5 6

7

1

9 3 0 6 8 2 5 7 4

2 3 45 6 7 8 9

2943 6 75 0 8

1

0

1

7 0 5 8 4 6

1

2 9 3

2 87 9 6 5 0

1

4
4 3 5 9 2

3

8§ 0 6 7

1

cN

~

@)

-

(Q\

—

co

<t

\O

e

4

9

1

6 5 8 7 0 3 2

1 2 3 5
8 7.0 5 6 9 3 4

7 8 6 0 9 4

2

1

1

9 07 6 5 8 4 3 2

aIO}
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HopManuzoBaHHbIM JIK nopaaka 10 HopmanusosaHHbin [JIK nopsiak

(N—1)!

NIx (N —1)!



Nepeuncnenme AJ1K

Yncno amaroHanbHbIX TAaTUHCKMX KBaapaToB nopsiaka N ¢ pMKCMpOBaHHOM NEPBON CTPOKOW
(N<10):
1,0,0,2,8,128, 171200, 7447587840, 5056994653507584 (A274171)

Yncno anaroHanbHbIX NaTUHCKMX kBagpaToB nopsiaka N (N<10):
1, 0, 0, 48, 960, 92160, 862848000, 300286741708800,
1835082219864832081920 (A274806)

Yncno rnaBHbIX KNaccoB AMaroHasbHbIX NaTUHCKUX kBaapaToB nopsaka N (N<10)
1,0,0,1, 2, 2,972, 4873096, 3292326155394 (A287764)

[locnenoBaTenbHOCTM NOCYMTaHbI BriepBbIe.

o[1na N=9 pacyeT BbINOMHANCA OKOI0 3 MeCAUeB C UCNOSb30BaHUEM
BbICOKOOMTMMM3NPOBAHHOW MPOrpaMMHON peannsauun u npoekta A06pOBOIbHBLIX
pacnpeaeneHHbiX BblumcneHnn Gerasim@Home (http://gerasim.boinc.ru).

*Pe3ynbTtaT ana N=9 HezaBncumo noaTeepxaeH O. 3ankmHbiM U C. KoueMasoBbIM C
NCMOSb30BaHMEM BblYMCNINTENBbHOIO Knactepa «Akagemuk B.M. MaTtpocos» CO PAH u H.
HukutuHoOM 1 M. MaH3t0koM B npoekTe RakeSearch npu noncke cTpoYHO-NepecTaHOBOYHbIX
O4JIK.

C MCnonb3oBaHMEM X-06pa3HbiX AnaroHasbHbIX 3anosHeHn n ESODLS cxeM noacyeT
OCYLLECTBNSAETCH CyLEeCTBEHHO bbicTpee (HECKOJIbKO CYTOK B MPOEKTeE).




MNepeuncneHmne X-o6pasHbiX AMaroHasbHbIX 3anoJIHEHUM

A309283 (A338084) — 4ncno KIaccoB 3KBMBANEHTHOCTU X-06pa3HbIX g
3anonHeHun amaronanen AJIK nopsaka N (N<11) _
1, 0, 2, 3, 20, 67, 596 57

7
A337302 — uncno X-obpasHbix 3anonHeHnn amaronanen AJIK nopsaka N ¢ 5 o
(bVKCMpOBaHHOI rnaBHol avaroHanbio (N<16), a(n) = A000316(floor(n/2)), |- H%

A000316 — yncno KapTOYHbIX AEKOB 0Cc0boro Bmnaa (3agadva, He CBA3aHHas C
JIK!), pacwwmpeHa Alois P. Heinz.

1,1,0,0, 4, 4, 80, 80,4752, 4752, 440192, 440192, 59245120,
59245120, 10930514688, 10930514688, 2649865335040,
2649865335040, 817154768973824, 817154768973824,
312426715251262464, 312426715251262464,
145060238642780180480, 145060238642780180480

A337303 — yncno X-o06pasHbix 3anonHeHnn anaroHanen AJ1K nopsiaka N
(N<16).

1, 0, 0, 96, 480, 57600, 403200, 191600640, 1724405760,
1597368729600, 17571056025600, 28378507272192000,
368920594538496000, 952903592436341145600,
14293553886545117184000




NepeuncneHne cuMMeTpuuHbIX O4J1IK

CMMMeTpuYHble B ogHoMn nnockoctn AJ1K:
A287649, A292516, A296060, A296061, A340546

CnMmmeTpuyHble B ABYX nnockocTtax AJ1K:

A287650, A292517, A340550

LleHTpanbHO cuMmmeTpudHble OJ1K:

A293777, A293778, A340545

[Baxxabl cuMMeTpuyHbIN JJTK

LieHTpanbHO cMMMeTpuyHbIn J1IK

[Moka3aHa CBA3b MEXAY LEHTPasbHOM 1 ABONHOM
(ABYXNNOCKOCTHOM) cumMmeTpuen (bnarogapHocTb U.
YepHoBy 3a naeto!): Kaxabi ABaXkabl CUMMETPUYHbIN
AJTK obnapaeT Takxe LUeHTpanbHON CUMMETPUEN,
obpaTHoe B 0bLleM cnyyae He BEPHO.




NepeuncneHme optoroHanbHbiX AJIK u nycTbiluek

O4JIK:

A287695 — MakcmmanbHO BO3MOXHOE YMC/10 HOPMASIM30BaHHbIX AMaroHabHbIX NAaTUHCKUX
KBaZpaTOB, OPTOroHasibHbIX OAHOMY AMaroHasbHOMY NnaTUHCKOMY kBaapaTy nopsiaka N (N<10)
A305568 — Yucno amaroHanbHbIX NAaTUHCKUX KBAApaToB 6e3 OpTOroHasibHbIX AMaroHanbHbIX
NaTMHCKUX KBaapaToB nopsiaka N ¢ dmkcmpoBaHHOW nepson ctpokon (N<10)

A305569 — Yucno amaroHanbHbIX NAaTUHCKUX KBAApaToB 6e3 OpTOroHasibHbIX AMaroHanbHbIX
naTMHCcKmx kBagpatoB nopsiaka N (N<10)

A305570 — Yucno amaroHanbHbIX NAaTUHCKUX KBAAPATOB C XOTS 6bl 04HMM OPTOroHabHbIM
ANaroHanbHbIM NTATUHCKMM KBagpaToM nopsaka N ¢ pukcnposaHHom nepeon ctpokon (N<10)
A305571 — Yucno amMaroHanbHbIX NAaTUHCKUX KBAAPATOB C XOTS 6bl 04HMM OPTOroHabHbIM
AMaroHanbHbIM NaTUHCKMM kBagpaToM nopsaka N (N<10)

MNapbl OAJIK:

A338250 — Yucno knaccoB naoMopdunsmMa nap opToroHanbHbIX AMaroHaNbHbIX NTaTUHCKNX KBAApPaTOB
nopsaka N (N<10)

A287651 — Yucno peayumpoBaHHbIX (Mepsast CTpoKa KBaApaToB yrnopsiiodeHa, HarnpuMep, no
BO3pacTaHWIO) Nap OPTOroHasbHbIX AMaroHasnbHbIX NaTUHCKMX KBagpaTos nopsaka N (N<10)
A339926 — Yucno nap opToroHasnbHbIX AMaroHanbHbIX 1aTUHCKMX KBaapaToB rnopsiaka N (N<10)

Knnkn O4JIK (MODLS):
A328873 — MakcnManbHash MOLHOCTb MHOXECTBa nonapHo-opToroHasnbHblx AJIK nopsaka N (N<10

19



NMepeuncneHme rnasHbixX knaccos AJIK n nx MowHocTen

A287764 — Yncno rnaBHbIX K1acCcoB AMaroHanbHbIX NaTUHCKMX kBagpatoB nopsiaka N (N<10)
A299783 — MuHUMarnbHbIA pa3Mep NaBHOro Knacca AnaroHasbHbIX NTAaTUHCKUX KBapaToOB
nopsiaka N ¢ dukcupoBaHHon nepeon ctpokon (N<9)

A299784 — MaKcuManbHbIM pa3Mep rMaBHOrO K/lacca AvaroHasbHbIX TATUHCKUX KBaapaToB
nopsaka N ¢ dukcmpoBaHHoM nepson ctpokor (N<16)

A299785 — MuHUManbHbIA pa3Mep MaBHOro Knacca AnaroHasbHbIX NTAaTUHCKUX KBapaToOB
nopsiaka N (N<9)

A299787 — MaKcuManbHbIA pa3Mep rMaBHOrO K/lacca AMaroHasbHbIX TATUHCKUX KBaAapaToB
nopsiaka N (N<16) csnormalze o1 gan1) S

16 S 0
i e K
I I N =
o % 35 i
7 W B
B HY

MWHMManbHas MOLLHOCTb I1aBHOMO K/lacca CBsi3aHa C HAlIMYMEM Yy COOTBETCTBYHoLLero AJ1
OOHOW WU/ HECKOJIbKMX 0606LEeHHbIX M-CMMMETpUIA




" J
OJ1K bpayHa

AJIK bpayHa:

A339641 — Yncno rnaBHbIX K1acCoB AMaroHanbHbIX NTaTUHCKUX KBaapaToB bpayHa nopsaka N
(N<10)

A339305 — Yncno avaroHasnbHbIX NAaTUHCKMX KBAApaToB bpayHa ¢ (pmMKCMpoBaHHOM NepPBOU
ctpokon (N<10)

A340186 — Yncno gmMaroHanbHbIX NAaTUHCKMX KBaapaToB bpayHa (N<10)

28496 p-TpaHcBepcaneu,
198144 tpaHcBepcanen,
1764493860 OAJIK (mecsy,
pacyeTa B NpoeKTe
Gerasim@Home, 2,5
TFLOP/s, pacnpeaeneHHbin

Nl W)
LA ),

asaxabl bpayH (B ABYX
NSIOCKOCTSIX).

[lyTeM anaroHanusauum
(156 4 B 1 NOTOK) nony4yeH
kBaapat ¢ 30192 a-
TpaHCBEpPCansiMu.
CyLecTBYIOT TO/IbKO Ans pa3MepHocTen N=2n, 06nagatoT pekopaHo 60/bLLNMM YMCIOM

TpaHCBepcanemn.

866 A-TpaHcBepcanewy,
5504 TpaHcBepcanemn
(Brown et al., 1992)




NepeuncneHme camooprtoroHanbHbIxX OJ1K

SODLS:
A329685, A287761, A287762

ESODLS:
A309210, A309598, A309599

DSODLS:
A333366, A333367, A333671

SODLS: B = AT

*HekoTOpble psabl U/vnn otaenbHble 3Ha4YeHUs bblIn N3BECTHbI paHee.
*BXxoaaT B CcOCTaB peakmMx KOMBMHATOPHbLIX CTPYKTYP Hapsiay ¢ 0606WeHHO CUMMETPUYHBIMU
AJK.

*Onpepenenne SODLS pacwmpeHo Ao ESODLS, nonck KoTopbiX MOXHO 3 HEKTUBHO
OpraHn3oBaTh C ncnosb3oBaHnem CMS cxem 6e3 ncnonb3oBaHus TpaHcBepcanen (NnaHupyeTc
noknaa Ha RSD 2021, MIY).

«CTpoyHo-nepectaHoBo4Hble AJ1K (RakeSearch) — yacTHbin cnydan ESOLS.
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TpaHcBepcanu B AAJ1K

A287645 — MMHMManbHOe 4Yncno TpaHceepcanen B AJIK nopsiaka N
A287644 — makcumarsnbHoe 4nciio TpaHceepcaneun B AJIK nopsiaka N
A287647 — MMHMUMaNbHOE YNCNO AMaroHanbHbIX TpaHcBepcanen B AJIK nopsiaka N
A287648 — MMHMMaNbHOE YNCNO AMaroHanbHbIX TpaHcBepcanen B AJIK nopsiaka N

.. | 6] _ 6
.5 . 5 7.
[4] 2] o]
9 g an T
1] [ 1] 8]

TpaHcBepcanb 1 TpaHcBepcanb 2 TpaHceepcanb 3 d\
23




Yucnosblie psaabl, CBA3aHHbIe C TpaHcBepcanamu B AJIK

A287645 — , 68, a(10)<408, a(11)<2477,
a(12)<2240, a(13)<78253, a(14)<422312, a(15)<2415635, a(16)<14689972
A287644 — , a(10)=5504,

a(11)=37851, a(12)=198144, a(13)=1030367, a(14)=428296, a(15)=2429398,
a(16)=14720910, a(17)=1606008513, a(18)=2167746304, a(19)=87656896891,
a(20)=697292390400, a(21)=51162162017, a(22)=?, a(23)=452794797220965,
a(24)=?, a(25)=41609568918940625

A287647 — , 0, a(10)<15, a(11)<279, a(12)<74,
a(13)<8795, a(14)<52484?, a(15)<?, a(16)<3994676, a(17)<204330233, a(18)<?,
a(19)<11232045257

A287648 — , a(10)=866, a(11)=4828,
a(12)=30192, a(13)=131106, a(14)=380718, a(15)=389318, a(16)=32172800,
a(17)=204995269, a(18)=280308432, a(19)=11254190082, a(20)=90010806304,
a(21)=51162162017, a(22)=3227747329246

— MNosHbIA Nepebop Bcex AJIK
— nepebop BCceX KAHOHNYECKMX dopM rnaBHbIX knaccos AJIK ¢ ncnonb3osaHneM X-obpasHbixX
AVaroHanbHbIX 3anosnHeHnt u ESODLS cxem
LS DLS DLS LS
OS )(min(N)S Xmin <N>§ Xmax <N>§ Xmax<N>
a(x)<X — orpaHuyeHue yCcTaHOB/IEHO HAaMW
a(y)<Y — orpaHuyeHust yCTaHOBJ/IEHO APYrMMU UCCneaoBaTesnsiMm UM HEU3BECTHO

MO>XXHO Nn YCUINTb U3BECTHbIE Ha ILl,aHHbIl‘/'i MOMEHT OrpaHMLIeHVIﬂ?



NMoareep)xaarowme cnucku (npumep)

n=9, a(%)=333

Announcement 1: https://vk.com/walll62891862 1368, Eduard I. Vatutin, Naetalia M. Nikitina, Maxim O. Manzuk, Sep 26 2820 (a(2)»=333)
Announcement 2: https://vk.com/walll62891862_ 1485, Eduard I. Vatutin, Natalia M. Mikitina, Maxim O. Manzuk, Dec @7 2828 (a(2)=333)
Way of finding: brute force using X-based fillings
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n=1a, a(10)>=865
Article: J. W. Brown et al., Completion of the spectrum of orthogonal diagonal Latin squares, Lecture notes in pure and applied mathematics, volume 139 (1992}, pp. 43-49.
way of finding: ?
8 73
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n=11, a(11)>=4828

Announcement: https://boinc.tbrada.eu/forum_thread.php?id=3104&postid=4149, Tomas Brada, Jul @9 2820
Way of finding: ?
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n=12, a(12)>=30122
Announcement: https://vk.com/walll62891862_ 1732, Eduard I. Vatutin, Aug 18 2821
Way of finding: diagonalizing of known Brown square

n=13, a(13)»=1311@6

Announcement: https://boinc.tbrada.su/forum_thread.php?id=3184&postid=4133, Tomas Brada, Jul @3 2020
way of finding: ? (cyclic sgquare)

21 4567 8918 11 12

89 18 11 12 ¢ 1

3
5
7
9

A W W 00O e R
(SR
o e
@

== )
-
ER . RN ST R T )

http://evatutin.narod.ru/A287648 proving list.txt




MHTepKaJ'ISITbI, UMKJIbl, 1IaTUHCKUE NoAnNnpsaAMOYroJ/ibHUK#M

[MpuMep nHTEepKandaTa

(oavH n3 18)

[NpuMep umkna (Bcero
/7 KOPOTKUX LMKIOB U
90 uunknos obuero
BMAQ)

[lpnMep NaTUHCKOro
noanpAMoyrosbHNKa
(Bcero 198
HEeTpMBUANbHbLIX U
22583
noanpsAMOYyro/ibHUKOB
obuiero Bnaa)




MHTepKanﬂTbl, UMKJIbl, 1IaTUHCKUE NoAnNnpsaAMOYroJ/ibHUK#M

A307163 — MUHMManNbHOE YNCIO MHTEPKANATOB B AMaroHasibHbIX TAaTUHCKMX KBagpaTax
nopsigka N (N<14)

A307164 — MakcmManbHOe YMCI0 MHTEPKANATOB B AMaroHasibHbIX TATUHCKUX KBaapaTax
nopsigka N (N<10)

A307166 — MUHMManNbHOE YMCO UMKIIOB B AMaroHasibHbIX NAaTUHCKMX KBagpaTax nopsaka N
(N<8)

A307167 — MakcMmanbHOe YMC0 LUMKIIOB B AMaroHasibHbIX NAaTUHCKMX KBaapaTax nopsaka N
(N<8)

A307170 — MUHMManNbHOE YMCI0 YAaCTUYHbBIX LMKIOB B ANAroHasbHbIX TAaTUHCKUX KBagpaTax
nopsigka N (N<8)

A307171 — MakcMManbHOE YMCI0 YaCTUYHBIX LUMKIOB B AMAroHasbHbIX TaTUHCKMX KBagpaTax
nopsiaka N (N<8)

A307839 — MuUHMManbHOE YMCI0 NTAaTUHCKUX NOAMPAMOYTrOfIbHUKOB B ANAroHasbHbIX
naTuHckux kBaapaTax nopaaka N (N<8)

A307840 — MakcmmanbHOe YMCo NTAaTUHCKUX NOAMPSAMOYrofIbHUKOB B AMAroHasbHbIX
NaTUHCKMX kBagpaTax nopsaka N (N<8)

A307841 — MUHMManNbHOE YMCI0 HETPUBUASNBHBLIX TAaTUHCKUX NOAMPAMOYrOSIbHUKOB B
AMaroHanbHbIX NaTMHCKMX kBagpatax rnopsaka N (N<8)

A307842 — MakcMmanbHOe YMCI0 HETPUBUASbHBIX TAaTUHCKUX NOAMPAMOYIOSIbHUKOB B
AMaroHasnbHbIX NaTMHCKMX KBagpaTtax nopsaka N (N<8)




Linknnueckue n naHamaroHanoHble JIK/OJ1K

« 4 unknnuecknx AJIK, 6 umknnyeckux JIK ana N=7



CnekTpbl YncnoBbiX xapakrtepuctuk AJ1K

CneKkTp YMC/IOBOM XapPaKTEPUCTUKN — MHOXECTBO 06pa3yeMbiX €M YMCNOBbIX
3HAYE€HUN U COOTBETCTBYIOLLMX UM KBaApaTOB

DLS ODLS

ney |88 [= CnekTpbl YnCMa AMaroHanbHbIX TpaHcBepcanen B AJ1K:
e N=1—{1}
ves | THRR) ey N=2 — {}
I N=3 — {3
N=4 — {4}
L g N=5— {5}
N=6 — {}

N=7 — {8, 9, 27}

N=8 — {8, 9, 10, 12, 14, 15, 16, 17, 18, 20, 22, 23, 24,
25, 26, 28, 30, 32, 36, 38, 40, 42, 44, 48, 52, 56, 64,
72, 88, 96, 120}

N=10 ?

N=11 2




Yucnosbie psaabl, CBA3aHHbIe C MOLWHOCTbIO CNIEKTPOB

A344105 — TpaHcBepcanu B AvaroHanbHbIX NaTMHCKMX kBagpaTtax rnopsaka N (N<9)
A3453/0 — [onaroHanbHble TpaHCBEpPCanu B AMaroHasbHbIX TaTUHCKMX KBagpaTtax nopsaka N

(N<9)

A345760 — NHTepkansaTbl B AnaroHasnbHbIX NaTUHCKMX KBaapaTax nopsaka N (N<9)
A345761 — Yncno OAJIK B anaroHanbHbIX NatMHCKMX keagpatax nopsaka N (N<10)

A344105

aln) is the number of distinct numbers of transversals of order n diagonal Latin squares. :

3

1, @, &, 1, 2, 1, 32, 73 (list; graph; refs; listen; history; text; internal format

QFFSET
COMMENTS

LINES

EXAMPLE

CEOS5EEFS

KEYWORD
AUTHOF.
EXTENMEIONE
STATUS

1,5
a(n) <= AJE7644(n) - AZETE4AS(n) + 1.

a(n) <= A2B7764(n).

Disgonal Latin sguares are a special case of Latin squares, so a(n) <= A383344(n).
Table of n, ain) for n=1..8.

Eduard I. Vatutin, About the spectrs of numerical characteristics of disgonal Latin

squares of orders 1-7 {inm Russian).

Eduard I. Vatutin, About the spectrs of numsrical characteristics of disgonal Latin
squares of order 8 (in Russian).

Index entries for sequences relsted to Latin squares and rectangles.

For m=7 the number of transversals that a diagonal Latin sgquare of order 7 may have
iz 7, 11, 12, 13, 14, 15, 16, 17, 18, 19, 28, 21, 22, 23, 24, 25, 26, 27, 28, 29,
3@, 31, 32, 33, 34, 37, 41, 43, 45, 47, 55, or 133. Since there are 32 distinct
values, a(7)=32.

Cf. A287644, A287545, AZB7/64, A3E9344, A345378, A345760, A345761.

Seguence in context: AB54235 AG16547 ABB1S541 * A323751 A113465 A113456

Adjacent sequences: A344182 A344103 A3441@4 * A344186 A344187 4344103

nonn,more, hard

Eduard I. Watutin, Jun 22 2821

a{8) added by Eduard T. VWatutinm, Jul 14 2821

approved
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MocTpoeHune cnekTpa AnaroHasbHbIX TpaHcBepcaneu B AJ1K

P
-x 5

B e dn el lemedypalilgappae Al ghallal

CnyyanHble /1K BpayHa CnyyanHble /1K ANK (17497 3neMeHTOB) OAJIK (8763 saneMeHTOB)

y OKpecCTHOCTb ABaxabl OKpeCTHOCTb ABaxabl LileHTpanbHO CUMMETPUYHbIE
CnyyanHbie [JIK bpayHa + BpayHa, BpalieHue 1 uukna BpayHa, BpalieHue 1 OLJIK
OKPECTHOCTH WMHTepKanaTa

. NS HEKOTOPbIX CMEKTPOB BCE 3HAYEHUSI B UX COCTABE KpaTHbl 2 Ui 4 (noyemy?)




NocTpoeHue cnekTpa umcna OAJIK nopsigka 12

r

j ~spectrum_cdls_nl12 1990 known_items.txt — baokHoT

Qaiin [

paeka @opmat Bug Cnpaeka

178353
181338
181813
182044
183967
184918
190134
191757
193104
195312
195652
210967
254034
323541
348940
361191
577592
636201
665344
669293
713258
715803
746272
754696
78077
796341
815276
827336
849757
903288
932732
1203624
1209490
1215780
1710395
2718106
2720132
2811942
2815414
2829194
2837964
2874987

3575353
1764493

0123456789AB12345086789A46819832A05763790A1624858468192A0
0123456789AB12045386789A3490165AB27B49R16835A027984681A05
0123456789AB120453867B9A3B6A27491508687BA9210435801594726
0123456789AB12045386789A23750A1B6489904631A857626498165A3
0123456789AB120458367B9A361594726A087 589B1A02364A9B763854(
0123456789AB12045386769A3490165AB27BA53720894861284581A06
0123456789AB12045386769A23A5074B61899876BA1054323490165AB
0123456789AB123450B6789A004631A85782A9876B805432128758A1 064
0123456789AB12045386789AA9B7683540212346BA105789BA9876543
0123456789AB12045386789A2636147A5809461632980A575A9870B43
0123456789AB12045836789A371590B826A48687BA2910435906A37481
0123456789AB12045386789A234501AB67B00876BA105432BA0876543
0123456789AB12045386789A2315047B6AB9A9B768354021584281A09
0123456789AB12045386789A34612B09A578BA0E765432106348A2910
0123456789AB120453867B9A201534786AB039B761A540284BA682935
0123456789AB120453867B9A3490765A621849316065A827287 564106
0123456789AB120453867869A396768A54021BA48265937104530129A8
0123456789AB120453867B9A39B761A54028BA08765422104530129A8
0123456789AB120453867B9A396760LA54028BA48265937104530129A8
0123456789AB12045386769A3490165AB278493160B5A8272815647 06
0123456789AB12045386789AA0B768354021234501AB6789BA0876543
0123456789AB120453867B9A231504766A89768A960213549876BA1054
0123456789AB12045386789A39B8761A540285A9870B432169636174A5
0123456789AB12045386789A3490165AB27 8453120894867 287 5BA1 06+«
0123456789AB120453867B9A2035147A68B09968BA7410352BA78965234
0123456789AB120453867B9A2BA5374861095376129A04869016847 35
0123456789AB120453867B9A396761A54028539170B4A28645A082938
0123456780AR120453867B9A27510B02A648537B120A0486201684735,
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Cnacub60 3a BHUMaHue!

Bbipa)kato 6narogapHoCTb BCeM A0OpOBO/bLAM,
NPUHMMAIOLLIMM Yy4acTue B NpoekTe A0O6pOBOJIbHbIX
pacnpeneneHHbiX BblumncneHmnm Gerasim@home!

WWW: http://evatutin.narod.ru, http://gerasim.boinc.ru
E-mail: evatutin@rambler.ru

L]: http://evatutin.livejournal.com
Skype: evatutin ..




