GERRYMANDERING

Manuel Kauers - Institute for Algebra - JKU

Joint work with Christoph Koutschan and George Spahn
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The OEIS is supported by the many generous donors to the OFIS Foundation.

013621 THE ON-LINE ENCYCLOPEDIA
za(PE” OF INTEGER SEQUENCES ®

10221121

founded in 1964 by N. J. A. Sloane
Search | Hints

(Greetings from The On-Line Encyclopedia of Integer Sequences!)

A348456 Number of ways to dissect a 2*n X 2*n chessboard into two

polyominoes each of area 2*n”"2.
2, 76, 86518, 7157114189, 49852157514558644 23239353593043414725944858

format)
OFFSET 1,1

COMMENTS See A348453 for much more information.

The board has 4*n"2 squares. The colors of the squares do not matter. The two parts
are rook-connected polygons of area 2*n~2. They do not need to be the same
polygon, only that they have the same area.

This is the *labeled” version of the problem. Symmetries of the square are not taken
into account. Rotations and reflections count as different.

al4) was found on May @4 2022 by George Spahn and Manuel Kauers using an 1838 X 1838
transfer matrix found by George Spahn (see the Zeilberger link). Manuel Kauers
computed the [1,2] entry of the 9th power of that matrix. The desired number a(4)
is half of the coefficient of z°32 in that entry. - Doron Zeilberger, May 04 2022

Table of n. aln) for n=1..7.

Manuel Kauers, Christoph Koutschan, and George Spahn, A348456(4) =
arXiv:2209.01787 [math.CO], 2022.

N. J A. Sloane, The On-Line Encyclopedia of Integer Sequences:

th many unsolved probles lest Lecture given in Doron Zeilberger's
Experlmenlal Mathematics Math6ad Class, Rutgers University, Spring Semester, Apr
28 2022: Slid Slides (an alternative source}.
Doron Zeilberger, Challenge to Manuel Kauers and his computer.
CROSSREFS A column of A348452 and A348453, and a diagonal of A348454 and A348455.
Sequence in context: A132566 A151686 A201555 * A293753 A164554 A141908
Adjacent sequences: A348453 A348454 A348455 * A348457 A348458 A348459
KEYWORD nonn,more
AUTHOR N. J. A. Sloane, Oct 27 2021
EXTENSIONS Added a(5)-a{7) (from the Kavers et al. reference), Joerg_Arndt, Sep 67 2022

STATUS approved




Math640.04.2022

Gerrymandering (2), cont.
T(k, d) = no. of ways to dissect a k X k square board A A348456,
into d rook-connected regions of size k*2/ d.

2 3 4 5 6 7 8

o
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2 1

0 0 0 0
70° 117 0 0 g ... leis
0 0 0 4096 0 ... lags
80518 264500 442791 0 451206 ... lasg
0 0 0 0 0 .. lag

8 |1 (™ 0 70 0 . lai

* Most wanted: T(8,2) = no. of ways to cut chessboard into 2 rook-connected regions of area 32
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Ignore colors of chessboard squares; rotations, reflections count as different; regions need not have same shape.
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How large will T(8,2) be, roughly? How would you program it?

How would you parallelize it?

Paul Zimmermann et al. in 2020 solved one of the RSA Challenge Problem,
It took them 2700 core years. How does T(8,2) compare?
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Computational challenge for you (and your computer)
1 message

Doron Zeilberger <doronzeil@gmail.com= Wed, May 4, 2022 at 3:43 PM
To: Manuel Kauers <manuel@kauers.de>
Cc: George Spahn <gs828@math.rutgers.edu>, Neil Sloane <njasloane@gmail.com>

Dear Manuel,

Hope you, Martina, and epsilon are doing well!

Can you (and your computers) meet the following challenge, in the
secret url:https://sites.math.rutgers.edu/~zeilberg/EM22/C27.pdf

https://sites.math.rutgers.edu/~zeilberg/ChessChallenge.txt

If you do, | pledge to donate $100 to the OEIS in your honor.
Also, if you can do it systematically, this may lead to a joint paper
with my student who can do other boards.

Best wishes,
Doron




Cambridge Studies in Advanced Mathematics

RICHARD P. STANLEY
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det (L — x A)b

det(I, — x A)
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Z Apj(m)x™ = (—1)"1
n=0 Y

# paths with
n steps from
vertex i to
vertex j

det (L — x A)b

det(I, — x A)
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Agj(n)x™ =
g% jn)x = (

# paths with
n steps from
vertex i to
vertex j

—1)¥

det (L — x A)b
det(I, —x A)
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adjacency
matrix
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1
gerrymander(2n x 2n) = 2[12“2} (Vinit AT Vfinal)
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1
gerrymander(2n x 2n) = E[zznz} (Vinit AT Vfinal)

gerrymander(8 x 8) = 7157114189
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1
gerrymander(2n x 2n) = E[zznz} (Vinit AT Vfinal)

gerrymander(8 x 8) = 7157114189
gerrymander(10 x 10) = 49852157614583644
gerrymander(12 x 12) = 28289358593043414725944353
gerrymander(14 x 14) = 13350565794230803711864568

88543732162
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Gerrymander sequence or A348456 - mkauers@gmail.com - Gmail — Mozilla Firefox ©00

ny.guttmann@c 1
Neil, manuel, chri h.koutschan, IV

Gentlemen,

We were fascinated to read the recent arXiv posting by Manuel, Christoph
and George, and then watch the seminar by Neil, with Doron's comments.

We thought we had the technology to improve on your enumerations, and
indeed this proved to be so. We have 4 further terms.

Perhaps more significantly we've proved the connection to the well-known
problem of self-avoiding walks crossing a square (either from corner-to-
corner or

transversely). Thus we can give the (conjectured) asymptotics of
gerrymanders to quite high precision, and can provably give the general
form.

The draft attached is going onto the arXiv today. We welcome any
comments or corrections, praise or abuse.
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gerrymander(16 x 16) = 5288157175943649955880910
266508435029578848399795

gerrymander(18 x 18) = 1768514227824943648668138
1532269984302096268367750
21539911012000

gerrymander(20 x 20) = 5012626198719413833309526
6040242179892262270498222
2422277677102771194891941
26252

gerrymander(22 x 22) = 1207270800266539956834051
0850610912278859297261103
5310673809853406496349171
003311517916839962975062
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gerrymander(2n x 2n) ~ cAY (n — oo)
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gerrymander(2n x 2n) ~ cAY (n — oo)

not D-finite.
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11929 [2016, 831]. Proposed by Donald Knuth, Stanford University, Stanford, CA. Let a,,

be the number of ways in which a rectangular box that contains 61 square tiles in three rows

of length 25 can be split into two connected pieces of size 3n without cutting any tiles. Thus
19, and one of the 85 ways for n = 3 is shown

Taking ap = 1. find a closed form for the generating function Al o anZ". What is

the asymptotic nature of a,

26



2n

27



1
2

1) (-1

5]

det(Iy —xz 3 A)

28



1
2

) (1)

bJ

det(Iy —xz 3 A)

algebraic

28



29



30



The OEIS is supported by

THE ON-LINE ENCYCLOPEDIA
(PE OF INTEGER SEQUENCES
founded in 1964 by N. ]. A. Sloane

Search | Hin
(Greetings from i y ia of equ

A306322 Number of n X n integer matr: (m_{ij}) such that
m {1,1}=0, m {nn}=2, and all rows, columns, and falling

diagonals ar: akly) monotonic without jumps of 2.
196891 2.
35! 93,

graph; re

KEY
AUTHOR

appr
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1 2 3 4 5 6 7
110 0 1 3 6 10 15
210 0 4 16 41 85 155
31 4 25 94 266 632 1332
4 13 16 94 386 1247 3423 8342
516 41 266 1247 4657 14795 41586
6 |10 85 632 3423 14795 54219 174844
7 |15 155 1332 8342 41586 174844 642815
8 | 21 259 2570 18546 106067 508484 2117690
9 | 28 406 4631 38304 249814 1357051 6362806
10 | 36 606 7900 74451 550334 3367166 17671203
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The OEIS is supported by

THE ON-LINE ENCYCLOPEDIA
(PE OF INTEGER SEQUENCES
founded in 1964 by N. ]. A. Sloane

Search | Hin
(Greetings from i y ia of equ

A306322 Number of n X n integer matr: (m_{ij}) such that
m {1,1}=0, m {nn}=2, and all rows, columns, and falling

diagonals ar: akly) monotonic without jumps of 2.
196891 2.
35! 93,

graph; re

KEY
AUTHOR

appr
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The OEIS is supported by

THE ON-LINE ENCYCLOPEDIA
(PE OF INTEGER SEQUENCES
founded in 1964 by N. ]. A. Sloane

Search | Hin
(Greetings from i y ia of equ

A306322 Number of n X n integer matr: (m_{ij}) such that
m {1,1}=0, m {nn}=2, and all rows, columns, and falling

diagonals ar: akly) monotonic without jumps of 2.
196891 2.
35! 93,

graph; re

KEY
AUTHOR

appr

41
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The OEIS is supported by the

;THE ON-LINE ENCYCLOPEDIA
OF INTEGER SEQUENCES®
founded in 1964 by N. ]. A. Sloane

Search
)

0 Number of 4Xn binary matrices M with rows in strictly
increasing order and rows of M*Mtranspose (mod 2) in
strictly decreasing order

1 2

EXAMPLE

CROSSREF!

KEYWORD
AUTHOR 2010
STATUS

43
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0,0,0,58, 1629, 28924, 507052, 8211776, 133693904, . . .
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—22912660668416(n — 2)a(n) + 4194304(4419089n —
5784790)a(n + 1) + 458752(9499785n — 97594504)a(n + 2) —
8192(8909670491 — 4679365255)a(n + 3) + 1024(1488027923n —
5601351692)a(n +4) + 6528(44221759n — 387235809)a(n + 5) —
32(3992176883n — 26858644798)a(n + 6) + 8(1107194741n —
6399743425)a(n + 7) + 2(610453317n — 4593544888)a(n + 8) —
(1821398231 — 1273140745)a(n + 9) + (6061186n —

41678719)a(n +10) = 0
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The OEIS is supported by the man:

13027 THE ON-LINE ENCYCLOPEDIA
(PE' OF INTEGER SEQUENCES ®

founded in 1964 by N. J. A. Sloane
Search | Hint
(Greetings from The On-Line Ency« g nces!)

A269021 Number of permutations of [2n] containing an increasing
su])quuence of length n.

OFFSET
LINKS

FORMULA

EXAMPLE .
eption of
MAPLE hi=p a - add(*if (
ikl 0 ) ) (rops (1))

i
sdlginesr
1, (e

MATHEMATICAhIL] = ummn[n, Tn(alﬂ]"Prud ct[Product [1+1[[1]]-j+
+1 .

a1, LI, (1 1 e ength(L);
gln_, i, U Y n=o \ i == 1, hiJoin[l, Table[1, {n}]]]"
Sumlgln - - 1, Joinll, Tableli, {j}111, {j /i
aln_] := Ifln (20! - gl 011
a[n], {n, u‘ m] (* Jea , Apr 01 2017, tray

KEYWORD nonn
AUTHOR Aloi:
ATU
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1

109 47 6 3 85 2
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123456, 123465, 123546, 123564, 123645, 123654, 124356, 124365, 124536, 124563, 124635, 124653, 125346,
125364, 125436, 125463, 125634, 125643, 126345, 126354, 126435, 126453, 126534, 126543, 132456, 132465,
132546, 132564, 132645, 132654, 134256, 134265, 134526, 134562, 134625, 134652, 135246, 135264, 135426,
135462, 135624, 135642, 136245, 136254, 136425, 136452, 136524, 136542, 142356, 142365, 142536, 142563,
142635, 142653, 143256, 143265, 143526, 143562, 143625, 143652, 145236, 145263, 145326, 145362, 145623,
145632, 146235, 146253, 146325, 146352, 146523, 146532, 152346, 152364, 152436, 152463, 152634, 152643,
153246, 153264, 153426, 153462, 153624, 153642, 154236, 154263, 154326, 154362, 154623, 154632, 156234,
156243, 156324, 156342, 156423, 156432, 162345, 162354, 162435, 162453, 162534, 162543, 163245, 163254,
163425, 163452, 163524, 163542, 164235, 164253, 164325, 164352, 164523, 164532, 165234, 165243, 165324,
165342, 165423, 165432, 213456, 213465, 213546, 213564, 213645, 213654, 214356, 214365, 214536, 214563,
214635, 214653, 215346, 215364, 215436, 215463, 215634, 215643, 216345, 216354, 216435, 216453, 216534,
216543, 231456, 231465, 231546, 231564, 231645, 231654, 234156, 234165, 234516, 234561, 234615, 234651,
235146, 235164, 235416, 235461, 235614, 235641, 236145, 236154, 236415, 236451, 236514, 236541, 241356,
241365, 241536, 241563, 241635, 241653, 243156, 243165, 243516, 243561, 243615, 243651, 245136, 245163,
245316, 245361, 245613, 245631, 246135, 246153, 246315, 246351, 246513, 246531, 251346, 251364, 251436,
251463, 251634, 251643, 253146, 253164, 253416, 253461, 253614, 253641, 254136, 254163, 254316, 254361,
254613, 254631, 256134, 256143, 256314, 256341, 256413, 256431, 261345, 261354, 261435, 261453, 261534,
261543, 263145, 263154, 263415, 263451, 263514, 263541, 264135, 264153, 264315, 264351, 264513, 264531,
265134, 265143, 265314, 265341, 265413, 265431, 312456, 312465, 312546, 312564, 312645, 312654, 314256,
314265, 314526, 314562, 314625, 314652, 315246, 315264, 315426, 315462, 315624, 315642, 316245, 316254,
316425, 316452, 316524, 316542, 321456, 321465, 321546, 321564, 321645, 321654, 324156, 324165, 324516,
324561, 324615, 324651, 325146, 325164, 325416, 325461, 325614, 325641, 326145, 326154, 326415, 326451,
326514, 326541, 341256, 341265, 341526, 341562, 341625, 341652, 342156, 342165, 342516, 342561, 342615,
342651, 345126, 345162, 345216, 345261, 345612, 345621, 346125, 346152, 346215, 346251, 346512, 346521,
351246, 351264, 351426, 351462, 351624, 351642, 352146, 352164, 352416, 352461, 352614, 352641, 354126,
354162, 354216, 354261, 354612, 354621, 356124, 356142, 356214, 356241, 356412, 356421, 361245, 361254,
361425, 361452, 361524, 361542, 362145, 362154, 362415, 362451, 362514, 362541, 364125, 364152, 364215,
364251, 364512, 364521, 365124, 365142, 365214, 365241, 365412, 365421,

53



412356, 412365, 412536, 412563, 412635, 412653, 413256, 413265,
415263, 415326, 415362, 415623, 415632, 416235, 416253, 416325,
421536, 421563, 421635, 421653, 423156, 423165, 423516, 423561,
425361, 425613, 425631, 426135, 426153, 426315, 426351, 426513,
432156, 432165, 432516, 432561, 432615, 432651,
436152, 436215, 436251, 436512, 436521, 451236,

431625, 431652,
435621, 436125,
452136, 452163,
456132, 456213,
462315, 462351,
465231, 465312,
513624, 513642,
516432, 521346,
524136, 524163,
531264, 531426,
534216, 534261,
541362, 541623,

452316,
456231,
462513,
465321,
514236,
521364,
524316,
531462,
534612,
541632,

452361, 452613, 452631,
456312, 456321, 461235,
462531, 463125, 463152,
512346, 512364, 512436,
514263, 514326, 514362,
521436, 521463, 521634,
524361, 524613, 524631,
531624, 531642, 532146,
534621, 536124, 536142,
542136, 542163, 542316,

543612, 543621, 546123, 546132, 546213, 546231,
561432, 562134, 562143, 562314, 562341, 562413,
564123, 564132, 564213, 564231, 564312, 564321,
613254, 613425, 613452, 613524, 613542, 614235,
615324, 615342, 615423, 615432, 621345, 621354,
623451, 623514, 623541, 624135, 624153, 624315,
625413, 625431, 631245, 631254, 631425, 631452,
632541, 634125, 634152, 634215, 634251, 634512,
641235, 641253, 641325, 641352, 641523, 641532,
643152, 643215, 643251, 643512, 643521, 645123,
651324, 651342, 651423, 651432, 652134, 652143,

653241,

653412, 653421, 654123,

453126, 453162,
461253, 461325,
463215, 463251,
512463, 512634,
514623, 514632,
521643, 523146,
526134, 526143,
532164, 532416,
536214, 536241,
542361, 542613,
546312, 546321,
562431, 563124,
612345, 612354,
614253, 614325,
621435, 621453,
624351, 624513,
631524, 631542,
634521, 635124,
642135, 642153,
645132, 645213,
652314, 652341,
654132, 654213,

413526, 413562, 413625,
416352, 416523, 416532,
423615, 423651, 425136,
426531, 431256, 431265,
435126, 435162, 435216,
451263, 451326, 451362,
453216, 453261, 453612,
461352, 461523, 461532,
463512, 463521, 465123,
512643, 513246, 513264,
516234, 516243, 516324,
523164, 523416, 523461,
526314, 526341, 526413,
532461, 532614, 532641,
536412, 536421, 541236,
542631, 543126, 543162,
561234, 561243, 561324,
563142, 563214, 563241,
612435, 612453, 612534,
614352, 614523, 614532,
621534, 621543, 623145,
624531, 625134, 625143,
632145, 632154, 632415,
635142, 635214, 635241,
642315, 642351, 642513,
645231, 645312, 645321,
652413, 652431, 653124,
654231, 654312, 654321.

413652, 415236,
421356, 421365,
425163, 425316,
431526, 431562,
435261, 435612,
451623, 451632,
453621, 456123,
462135, 462153,
465132, 465213,
513426, 513462,
516342, 516423,
523614, 523641,
526431, 531246,
534126, 534162,
541263, 541326,
543216, 543261,
561342, 561423,
563412, 563421,
612543, 613245,
615234, 615243,
623154, 623415,
625314, 625341,
632451, 632514,
635412, 635421,
642531, 643125,
651234, 651243,
653142, 653214,
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1,2,23,588, 24553, 1438112, 108469917, 9996042284, . ..
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an) = (2n)! —Av(123...n,2n)
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(—1728n'3 —53136n'2 — 721140n'" — 5712687110 — 29351094n7? — 102460062n8 —
246409440n7 — 402006033n° — 417533082n° — 219507006n* + 31431384n3 + 124878744n2 +
72946080m + 15264000)a(n + 4) + (1024n'® + 53504n'> 4 1249600n'* + 17355888n '3 +
160521192n'2 +1047437752n"' 1 + 4977166762n'° + 17495132870n7 + 45641586148n% +
87532009076n7 +.120008214078n° + 110095871882n° + 55345804604n? — 1557439740n3 —
216249964802 — 127201996801 — 2600484000)a(n + 3) + (—8192n'8 — 410624n'7 —
9642752n1€ — 140657088n "% — 1423927920n'* — 10587567456n '3 — 59702792428n 12 —
260014605984n'! — 8825482745481 10 — 2338765850568n7 — 4813195967836n3 —
7586276752416n7 — 8912326817932n° — 7398938790792n> — 3819315829640n" —
665124205264n> + 5225244569602 + 369006456000 + 75140208000)a(n + 2) + (16384n20 +
929792n'7 + 24570880n '8 + 401745152n"7 4 4556681984n '€ 4 38100385152n '3 +
243590345536m'* + 1218638399056n '3 + 4840529161808n "2 + 15394386577552n' ' +
39333747617456n' 0 + 80646042536528n7 + 131878942584240n° 1 169944390391856n” -+
169071055038224n° + 125450305626848n° + 65194277144320n" + 20586079186752n> +
2099910113280n2 — 851205715200m — 239459328000)a(n + 1) + (—262144n21 —
1277952020 — 289914880n'7 — 4076081152n'3 — 39877844992n'7 — 2888080087041 16 —
1607526882304n'> — 7044835693312n'% — 24696634639360n 13 — 69962924768064n 12 —
161099262705152n ! — 302196850871360n'° — 461330891824128n7 — 570677114273600n3 —
567515326534144n7 — 448149882466496n° — 275971184318976n° — 129065105827712n% —

44053232273920m3 — 10293302100480n2 — 1463684198400n — 94998528000)a(n) 2o
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The OEIS is supported by the many generous donors to the OEIS Foundation.

0136827 THE ON-LINE ENCYCLOPEDIA

;OFINTEGERSEQUENCES®

founded in 1964 by N. . A. Sloane

Search Hints

(Greetings from The On-Line Encyclopedia of Integer Sequences!)

A164735 Number of n-digit cycles of length 3 under the Kaprekar map 6
Al151949
e, 8,0 0,0 0,0, 1,0, 4,0, 16, 0, 20, 0, 35, 0, 68, 1, 94, 4, 141, 10, 204, 21, 286, 39,
392, 66, 527, 105, 696, 159, 986, 231, 1164, 326, 1477, 449, 1854, 685, 2304, 801, 2836, 1044,
3462, 1341, 4194, 1701, 50844, 2133, 6627, 2646, 7158, 3252, 8452, 3963 (list; graph; refs;
listen; history; text; internal format)
OFFSET 1,10

LINKS Joseph Myers, Table of n, a(n) for n=1..78
Index entries for the Kaprekar map

CROSSREFS cf. A151949, A164725, A164726, A164731, A164732, A164733, A164734, A164736.
Sequence in context: A174381 A184363 A331451 * A293933 A345057 A158976
Adjacent sequences: A164732 A164733 Al64734 * Al64736 A164737 Al64738

KEYWORD base,nonn
AUTHOR Joseph Myers, Aug 23 20809
STATUS approved




K: N — N, K(n) := reverse(sort(n)) — sort(n)

61



K: N — N, K(n) := reverse(sort(n)) — sort(n)

K(64308654) = 86654430 — 03445668 = 83208762

61



K: N — N, K(n) := reverse(sort(n)) — sort(n)

K(64308654) = 86654430 — 03445668 = 83208762
K(83208762) = 88763220 — 02236788 = 86526432

61



K: N — N, K(n) := reverse(sort(n)) — sort(n)

K(64308654) = 86654430 — 03445668 = 83208762
K(83208762) = 88763220 — 02236788 = 86526432
K(86526432) = 86654322 — 22345668 = 64308654

61



K: N — N, K(n) := reverse(sort(n)) — sort(n)

K(64308654) = 86654430 — 03445668 =
K( ) = 88763220 — 02236788 = 86526432
K(86526432) = 86654322 — 22345668 = 64308654
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0,0,0,0,0,0,0,1,0,4,0,10,0,20,0,36,0,60,1,94,4, ...

62



n(n’ +39n° +567n> + 226n* — 100848n> — 1284854n? — 6546176n — 12227835)a(n + 1) +
2(99n7 +4428n° +728091°% +500967n* +501159n> —11621783n2 —58155199n—84302160)a(n+
7)+ (n—1)(6n8 +381n” +9931n® +137719n> + 1097530n* + 5002058n3 + 11776711n2 +
92846781 — 6080760)a(n) + (n8 + 226n7 + 9159n® + 14471915 + 929875n* + 132541n3 —
2773869512 — 125383426m — 170659680)a(n + 4) + 2(18n8 + 969n7 + 20784n6 + 225560n° +
1238373n% + 217632613 — 10518941n2 — 595042691 — 87910980)a(n + 6) — 2(18n8 + 708n7 +
8877n° +27664n° —165195n% +189930n3 + 1841042612 + 1017794921 + 172019400)a(n + 8) —
(m8 —159n7 — 8289n° — 145392n5 — 1102782n* — 2287172n3 + 16697390n2 + 104082563n +
168604320)a(n + 10) — (n® + 28n7 + 303n® — 899n> — 72059n* — 869777n3 — 4495129n2 —
9073028n — 2055360)a(n + 13) — (6n’ +316n3 +6371n7 +60052n° + 237203n° + 172850n% +
343261413 + 57689364n2 + 272160144n + 429549600)a(n + 2) + (6n? + 393n8 + 10431n7 +
144408n° + 111368715 + 4613145n* + 8034743n3 — 3440238n2 — 198693151 + 4527300)a(n +
3) — (6n? +334n8 + 7167n7 4+ 73093n® + 336551n° + 537411n* + 4538780n3 + 66529054n2 +
3189392441 +515211480)a(n+5)— (6n7 +339n8 +7612n7 +86220n° +508691n> +1427782n* +
242200113 + 1854584912 + 103643100n + 181902720)a(n + 9) + (6n7 + 280n8 + 4955n7 +
42298n® + 18187517 + 503240n* + 3052754n> + 20868512n2 + 68601160n + 85510800)a(n +

11) — (6n? +357n8 4 8493n7 + 102840n° + 662567n°> + 2136399n” + 3682091n3 +
1759764412 + 99139223n + 180349260)a(n + 12) + (6n7 + 298n8 + 5751n” 4+ 55339n°®

281223n° 4 867801n* + 4158920n3 + 29708202n2 + 115380260n + 171172680)a(n + 14)

I +
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3(243k5 + 405k* + 35k3 4 395k2 — 318k + 40),
k(729k* — 405k3 — 615k? + 225k + 106),

729%% + 1620k* + 735k3 + 1320k? — 684k + 40,
k(729k* — 705k2 + 136),

3k(243k* + 675k3 + 515k2 + 565k — 118),

k(729k* + 405k3 — 615k2 — 225k + 106),

3k(243k* + 810k3 + 845k? + 790k + 32),

3k(k + 1)(243k3 + 27k — 142k + 12),

729%5 + 2835k* + 3705k3 + 3405k? + 726k + 40,
3k(k + 1)(243k3 + 162k% — 127k — 18),

729%° + 3240k 4 5055k3 + 4860k? + 1636k + 160,
3k(k + 1)(243k3 + 297k2 — 52k — 48),

729k> + 3645k* + 6585k> + 6795k? + 2926k + 400,
3k(k + 1)(243k3 + 432k? + 83k — 58),

729%5 + 4050k* + 8295k3 + 9270k? + 4696k + 800,
3k(k + 1)(243%3 + 567k? + 278k — 28),

3(k + 3)(243k* + 756k3 + 1127k2 + 734k + 160),
3k(k + 1)(243k3 + 702k?2 + 533k + 62),

B R T T A T R R R e B R

=18k,

18k +1,
18k + 2,
18k + 3,
18k + 4,
18k + 5,
18k + 6,
18k + 7,
18k + 8,
18k + 9,
18k + 10,
18k + 11,
18k + 12,
18k + 13,
18k + 14,
18k + 15,
18k + 16,

=18k + 17,
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The OEIS is supported by the man

13031 THE ON-LINE ENCYCLOPEDIA
(PE OF INTEGER SEQUENCES
loane
A098926 Search| H

(Greetings from The On-Line En

Search: a098926
lepldylll('l 1-1 of 1 result found. page 1

8926 Permanent of the (0,1)-matrix with ij-th entry equal +40
iff (i=1,j=1 e 3),(i=2,
other words, the ij-th entry of the matn\ 15 Zero 1ff 1t is on

the path which start from the entry 1) and moves in

the matrl\ alternating 3 stpps to the nght to 3 steps down.
541678156,

LINK!
EXAMPLE

PROG 2=
05 2019

KEYWORD  nonn

AUTHOR Simon

EXTENSIONS Terns yond from A d, Nov 65 20
app
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1

0 00

1.0 0 01

1

1

10 0 01

1

1.0 0 01

1
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1
1
0

N i —

0 00
1
1
1
1
1
1
1
1
1
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perm(A) =

>

TESH

| |a1’7T
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0,2, 12,90, 556,5242, 42380, 479306, 4817484, 63779034, . . .

70



(—13n° —596n* — 10087n3 — 79250n% — 292543n — 408476)a(n +
1) 4 (—n° + 88n* 4+ 327113 4 38812n2 + 192747n + 342724)a(n +
3)+(17n°4+700n* 41112313 48405812 42976351 +385900) a(n +
5)4(—3n°—128n*—209913—16452n%2—61615n—88276)a(n+7)+
(3n°+125n%4-1993n3+15181n%4-55475n+78291) a(n+8) +(3n’+
1611° +3539n° +41281n* 427618713 + 106066512 + 2165448 +
1812816)a(n)+(—9n” —483n°—10670n>—126072n* —864460mn3 —
3458538n% — 75210751 — 6907077)a(n + 2) + (9n” +507n° +
11834n° + 148242n* 4+ 1075988n3 + 4523194n2 + 10184921n +
9451433)a(n +4) + (—3n7 — 185n°® — 4802n° — 67928n* —

56468413 — 275403812 — 72880331 — 8071719)a(n + 6) = 0
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The OEIS is supported by the man’

THE ON-LINE ENCYCLOPEDIA
QE OF INTEGER SEQUENCES

n nonnegative integer arrays with upper left 0 !
T right its king-move distance away minus 2 and
ry value within 2 of its king move distance from the upper
left and every value increasing by 0 or 1 with every step
right, diagonally se or down
L 68, =5 0712, 9023385, 1

4890516295,
42430881830
OFFSET

582981615,

R. H. Hardin,
EXAMPLE tions for
1

CR(

KEYWORD
AUTHOR
STATUS  appro
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Number of mx n nonnegative integer arrays with upper left 0 and

lower right its king-move distance away minus 2 and every value

within 2 of its king move distance from the upper left and every

value increasing by 0 or 1 with every step right, diagonally SE or
down.
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2 3 455

1

223 455

1

222 2 3 455

1

22333455

33333455

44 4 4 4455

4 5555555

55555555
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2 3 455

1

223 455

1

1

222 2 3 455

22333455

33333455

44 4 4 4455

4 5555555
5555555
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/0 |1

+2(2+2

T+2 1+2(2+2

242

242

242

RE

REV

RE=

3+2
3+2
RE
3+2

442

442

4+£2

4+2

442
442
442
442
442

542

5+2

542

5+2

542

5+2
E=
5+2
542
Y
5+2

6+2

6+2

6+2

6+2

6+2

6+2

6+2
6+2
6+2
6+2
642
6+2
642

7+2

7+2

7+2

7+2

7+2

7+2

VY

VEY)
VEY
742
VE
742
7+2
VEY)
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152

0
2

+2

242

2=72
242

+2

REV

RE=

372
RE
3+2

+2

442

4+£2

4+2

4=
442
442
442

+2

5+2

542

5+2

542

572
5+2
5+2
5+2
542

oy G ~lwWN—

+2

6+2

6+2

6+2

6+2

6+2

o+ 2
6+2
6+2
6+2
642
6+2

7+2

7+2

7+2

7+2

7+2

VY

VEY)
VEY
742
VE
742
7+2
VEY)
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0,0,1,19,268,3568,47698, 649712, 9023385, 127419681, .. .
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(201600Mn7 + 49420803 + 53078112n7 + 327661728n° +
1280700480m° + 3285342016n* + 55288283521 + 588344710412 +
3591093120n + 957662208)a(n) + (—970200n° — 24199560n3 —
26481074417 — 1667830872n° — 6659340648n° — 17470825688+ —
30096410912n3 — 32804461872n2 — 20514211488n —
5603970816)a(n + 1) + (589050n7 + 14827590n3 + 16375665617 +
10408955641° 4 4194035058n° + 11101344742n* + 19289250308n3 +
2119877605612 + 13360158000n + 3676219776)a(n + 2) + (294525n7 +
731929518 + 7982857817 + 5013354721n° + 1997003589n° +
5229549731n* + 899711063413 4 9799013608n2 + 6125859120n +
1673566848)a(n + 3) + (—121275n7 — 305329518 — 33716268n" —
214212552n° — 862421763n° — 2280190003n* — 3956305720n3 —
4340670060n2 — 2730542400n — 749859264)a(n + 4) + (6300n? +
163890n8 + 186366617 + 12150660n° + 50023284n° + 134779202n* +

23752733813 + 26389516412 + 1676436480 + 46381248)a(n + 5) = 0
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