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= HE
AN §ENTFE—E B R AL mxn (YR T EHEER T2 ERE - AEITEEE
) A [FIRF 2R PR 7 AR AR T T A eI e S A RIS A T S - E 0
HFFEH Ixn ~ 2xn BBE R In ZERTTEER AT - FHAC WTEB Gt mxn kS H
EOITERR BRI - 3 MBI e — MR G - &R o ROIAEREDE
> 3l TR AT HE

B ~ eI
HAMEMEBER R > B3 T A 2x7 (TR TE) - B4R 1~14 > £
7 H BRI A TR il JE E (H T DA R 188 - fe 15 i {8 BB C S TR 2B AT 7058 - (2015
APMO )5 S5 VURE)
1123|4567
819 |10(11]12(13|14
BRI A Ry

{a A2 NEEAFIR o el — 1T R YT 7AEL
92X NEGFR > Bl —1T Ry —RB—HIYJTAR

ol e ] e
LT

Fiisk By a, +b, = [Zj :(B fD m = Ezg}: a, +b, =239+338="577

B ESAEMEEI TR - AR e bR s ZRMAEERE T > BT RAE
beREYS BRNE T EA SR MBS R A RHYER S » IR I e 2 A 7% - ELfEIE
ff - BRI DA BT X GBS AP s kA R By T A8 - AR AP

L& -




2~ PR AR

FI PR 2 TE U Bl o WG SR IR FIAE mxn g ~ n]ZR S HEA G - A HAR M

e

BOHE( T -
B~ Wiouaeti st

8 (Word ~ Excel ~ Geogebra 3D 515 - Repl.it Python2.7.Numpy) ~ & ~ &
{h ~ BHFREERITE

— CHRESERNE

(AR

LEEmxn (BT b » (TR TS R — TR R T -

IERERUEZ — SRR IUEZ —
2AEBMRIEL B ARG > LU MEA BRI GRRRERET - HAAGEMAT ]

ErEcEr — (Il SEERIBUEZ —

(X2 TH T (rook polynomial)
¥A—fHE% B > IR EAIRRIS I BES T& @SR —E2ER o 2tk

R(X,B)=apX® + e +..+a X » Hba, BEB FIEE p 1% BT - EFIE % FUE— 8948
J7EE > x RIS SRR AR DT A% - & B E&UBTTYI O S EIHHAL B, - AIlB~ B, F(H
(TN EIRAA 2 E T AR - HINEEZIAFMIE] - %5 B, 773 K B B, WI{EFLES - H R EHY AT iE

&I RAER T ~ [B—%1 k- BIR(x,B,)=R(xB)xR(x,B;) -




(SREFEAR
HHBE CHIC E—HEa[ B 218 1S
R(x,C)=R(x,C,)+xR(x,C,)
(ot C, 7y C KRR S A2 AR - 1M1 C, Ky C BEE S ZE uHYHIE)

BAM TS S TR o - P PTDAY B T2 BES (R T AEES B RIBURERET - F28ES o [FHIfT
[FEIFIVRE T G2 EIFEWE C) A AES » [T RS T2 2 EWEC, > X~ Y &
# S FLEMEAMGE TR T) - HINAREEE - % T028ES | IR T AEES | MARY AR
AR AT - ST AINE AR > IEAF A UGB -

= R E=ZGRIRE SRR

T mxn (% m 2 n BB EIIRGIRT BT - B R S H AR —18HHE - BTl
ZEEENtS S AE=dEmxnxh (S m2>n> )AL TR § o R B AP Y TS O
AR > IRFIGRE R —(EEE X, y, 2§ FALE - /2 Hae A —SR0ET > FiblE®
BENAE o T =4EAVERS A eyl > E OB TR TR T T B o RRE
REZE Y 5 B R RO ()~ i Y At 5 8



=~ IxnBYEREITRR(CERE)

THEOREM 1:

142X+ 1+ 4x J(1+«/1+ 4, +(-1-2x+\/1+ 4x](1—\/1+ Ay,

R(X,B—)=
(% Ba) ( 241+4x 2 21+4x 2
Horrn @ IERERL > 1M R(X, By ) B Ix nIEEZ T

n-2 [n-1

n-4 [n-3

1l 2 3] a1l n 3 s

3| 4
1 2

B BT - 2 RREFF AR © 1T 2 piEEy > L3I RE R HE T > NIb S RIS LEH]
PP A L2 B TRy 1S EIHVE Ry By B VA BB TP 1S EIAHYE R By - IRIEEHRAM
21 R(X,B,) = R(X, By ) + XR(X, By ) » S H BB BV IR A -

fiit BB R

K2 =k x= k=1 V;*“X
1+\/1+4x "y 1-1+4x,,
= R(x,B; ) =Cy( )" +C,( > )
1=R(x,B;)=C,+C, C1:1+2X+“/1+4X
1+x=R(xB)=C (1+ 1+4X) C ( 1+4X) -1-2x+ 1+ 4x
1 Cz _
241+ 4x

142X+ 1+4x | 1+V1+4X, [ -1-2x++1+4x | 1-1+4x,,
= R(X’ B]_23__n) = ( ) + ( )
241+ 4x 2 21+4x 2

i x=1f0A:

Ra,sm__,n)f;f[“f J ?f{l “J 6[@]‘@”

BRI T RBENIL R AN R B (8, + 8, + 8, +...+a,) » BB REFI—fH -

4




5E 0 1 2 3 4 5 6 7 8
n SUM
1 1 1 2
2 1 2 3
3 1 3 1 5
4 1 4 3 8
5 1 5 6 1 13
6 1 6 10 4 21
7 1 7 15 10 1 34
8 1 8 21 20 5 55
9 1 9 28 35 15 1 89
10 1 10 36 56 35 6 144
11 1 11 45 84 70 21 1 233
12 1 12 55 120 126 56 7 377
13 1 13 66 165 210 126 28 1 610
14 1 14 78 220 330 252 34 3 987
15 1 15 91 286 495 462 210 36 1 1597

A R BRI 2 &R (n=1~15) &l 5 1< n FrE2fOARY n - Kl R 2 21850 X #9277
RPBFRERBZIAGE - Slg 17T R¥TER -

9~ 1xn ZEITIR(=ERE)

THEOREM 2:

R(x,OM):R(X,Onflll)jtnz_i}t(/l 1) xR(%,0,.,, )+ A4(2-1)" " X"V [14 (2-1)x]

k=1

BRI Lx n SRR S 00
BRI E AR A
SESIE— (e - (B AR

Bl - S8 x5 TR

= (EE(RTBLER 2) B- E
PR ARG - B PRI

AR TR RS R , B II
EE ot L B TR - TR E s e o
AR PRI - LR L » T LRI PR T » PRA AP
o ST S TR (0 - TSR R B ESSS - BR A E E B
B RS S AR S T AR -

=

i

L




HVPEREREATT:
11 2] 3] 4 5

HITELFTIE: O,, K T IxnHYJTHENZE A B AT T A% ) AIZRRE - 41 EE & O;,

M/ T HEE TS - TR

pqcpq ;Ejoncﬂjiﬁ%pé%q*%

p; (055 q; #&- 56 p 056 g f% (ERISE o A8 ARy p, ) » Bl Og 5 — Cy , HYEITZAT T

B

Os5 —Cuy 1Cus. 2Czs

Os 3 —Cuy1Cye1Cors



=it

R(X,OM)

(X,0,,=C.s)+XR(x,0,, , —C,,)

=R(X,0,, =C,1Cy1 )+ XR(X,0,;, =C,; )+ XR(X,0,,, —C;, )

= =R(%,0, , =C,1Chy €y )+ XR(X,0,; , —Coy )+ XR(X,0,;, =Gy, )+ +XR(X,0,,, —C,,)

=R(x,0,,4)+ X[R(X,OH/1 —Ca1)+R(X,0,, —Cyy )+ +R(X,0,,, —CM)}—@

HAHR(X0,,,~C0) » R(XO,0, ~Cpa) ~ o v R(X,0,, —C,, ) HIBI AR - (EEImEa e
ARIE] > WA EH » HIR(X0,0, =Cas) =R(%0, 5, —Cy1) = = R(X,0,,, —C,4) =
At OFME#RER(X,0,,) =R(X,0,,, )+ AXR(X,0,,, —C,,) °

i R(X,0,,; —C,,)
=R(X,0, 1, —CsCoy )+ XR(X,0,,, —Cy1) (O, —C, EOEEEEURILLE)
=R(X,0,;; =C11C1Ces ) T XR(X,0, 5, =€y )+ XR(X,0, ., =Coy) (0,4, —C, 1y, ElCEEIIRFEIE)
= (A TIHLEEEFIHHO, ,, )
=R(%,0,,,)+XR(X,0,,, =C,;)+XR(X,0,,, —C.;)+..+XR(X,0,,, —C,,)
=R(x,0,,,)+(A-1)xR(x,0,,, —C,,)

( R(X,0, 5, —C,1)=R(X0,,,=C;)=-.=R(X,0,,, —c“))
R (%0, ,
=R(x,0,,,)+AxR(x,0,,,¢,,)
=R(%,0,,,)+Ax|[R(x,0,,,)+(21-1)xR(x.0, , , ~C,;) |
=R(x,0,,,)+AXR(x,0,,,)+A(A-1)X°R(x,0,,, —C,,)

PR AR S A THRIR (AR R(X,0, 1, —Coy ) ):

R(x.0,,)
=R(x,0,,,)+AXR(x,0,,,)+A(2-1)x’R(x,0,,, —¢,,)
=R(%,0,,,)+AXR(%0,,,)+A(A-1)X’R(X,0, 5, )+ A(A-1)" XR(X,0,. 5, —C,,)

= e (—EHmE—1TIFE)
=R(x,0,,,)+AXR(x,0,,,)+A(2-1)x’R(x,0, ;)

L +4 (}“ _1)(n72)71 X(niz)R (X’ On— )+ A (ﬂ‘ 1) (n - R (X’ On*(nfl),l - Ca,l)
=R(x,0,,,)+ H/I(ﬂ—l)m XR(%,0,.,, )+ A(A-1)""" X"V [14(2-1)x]
k=1

7



A~ 2xnBETRCERE)

THEOREM 3:

R(0,) = R(X.0, )+ 2. 2¢R (1,0, )+ 24" (LX)

k=1

HAFIHF 2% n BT REARFHAD RIS A RE [FIRF g5 o 2 MUE S HOT RG] - S A Ixn B¢
AYILASHEHE - PRIEERATAT USR] T 1xn BEERY AR 2xn By 7748

11 2| 3] 4] 5
6/ /7| 8/ 9|10

.
-l
|
> |
a

ERES I LT Ixn ZE TR HVIRAESC - /A =2 f0A:
R(X,0,,)=R(x0,,,)+ S2(2-1)" XR(%,0, ) +2(2-1)" " x" 1+ (2-1)x]
=R(X,0,,,)+ > 2XR(X,0,,,)+2x" Y (1+x)

BIfS T AE 2xn iy Jrtg s e A, HURE R -



i 0 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 SUM
N
2 1 4 2 7
3 1 6 8 2 17
4 1 8 18 12 2 41
5 1 10 32 38 16 2 99
6 1 12 50 88 66 20 2 239
7 1 14 72170 192 102 24 2 577
8 1 16 98 292 450 360 146 28 2 1393
9 1 18 128 462 912 1002 608 198 32 2 3363
10 1 20 162 688 1666 2364 1970 952 258 36 2 8119
11 1 22 200 978 2816 4942 5336 3530 1408 326 40 2 19601
12 1 24 242 1340 4482 9424 12624 10836 5890 1992 402 44 2 47303
13 1 26 288 1782 6800 16722 27008 28314 20256 9290 2720 486 48 2 114243
14 1 28 333 2312 9922 28004 53154 68464 59906 35436 14002 3608 578 52 2 275807
15 1 30 392 2938 14016 44726 97880 148626 157184 115598 58728 20330 4672 678 56 2 665857

A PR BRI 2GR (n=1~15) &l & 2x n B OARY n > il R 8 2 TR x (Y07
RPETRESIHGRE - Bg 1T RITER -

N AR

B BAMTE LA 3xn BEER B FFIEFK B, m—mx(n+1) BB E - E55EITE R K
TEBEAATAEREI mxn i > ATEFR Wy x5 Br oy FETT7RRY - RN - 55 O Tl Ry el AN 1580
fEo > HEE mx n iR AR T Ry 5e BEHY - BHIW, o o R mxn BB R VAR - 1FRME SR
Wook =1 o SME T HHEEE AR - BEAFURA BN RIS T3 5 -

THEOREM 4:
R(X,Byao )R(X.Bypo )+ R(XByas )R(X,Bypy )+ R(X, By JR(X, By ) = R(X, By srpis)
o2 EEA t+ 1FE R A(E S 0 ff)

HOREUE S mxn (58 ER PRIV 2R TR TR - DUT PA3% 6 Ryl - TAMTHISE =5IHIFTA
BRI TR S > AL I

— R(% By )R (%,Byz0)

— R(X, B,y )x R(X Bysy )

— R(X’ Bs,z,z)x R(X’ 83,312)




[ ] = [ ] R(X’ Ba,z,s)x R(X7 B3,3,3)

! — n R(X, B, )*xR(X Bys,)

A 5 FLIRAEAIED Ry R(X, By ) ©

] BAAYARE  FefMTRT DS E] THEOREM 4 < 'Ri il » & BEE Y FI Ky e /o (BCE A5 ) JT A -
AT Ry

R(X,Byo0)XR(X,Byao )+ R(X By ) xR(X,By s )+ +R(X, By g )xR(X, B, )
=R(X,By0)+R(XByas )+ +R(X,B, .. ) =R(XB, 1.10)

Wm,a,k {‘E% Bm,a,k El\jji}i%& ’ El_‘[ Wm,a,k = R (X’ Bm,a,k ) Eﬁ X= 1{t)\ﬂ?%|‘

w =W

Wm,a,OWm,b,O + Wm,a,lwm,b,l teeet Wm,a,n+t m,b,t m,a+b+1,0
Win0,0Wma0 T WinoaWmat T+ W0 tWinat = Wnao T Wnar o T What = Wiaio

HATRHE & T 2 2R A T TR 5 -

- mxnBERSEHE
DL A 3% 6 Al

B

3,6,0

S 358 —77F THEOREM 4:

UM RSB —1TRATA AT RE IR R B HUHIAS 7 > BB R MY T 7A:

B3,5,l BS,S,Z . B3,5,3

10



B3,5,4

B3,5,0

FPIFEIR(X, Bygy) = R(X,Bygo )+ R(X,Bysy )+ R(X,Bys, )+ R(X, By )+ R(X, By, ) o HA AT LAFEHH

THEOREM 4 15-ZI[3E 5 =

R(X,Byno ) =R(X.Byps0)+R(XBypss )+ R(X,Byyp )+ R(X By y5) +R(X, By, y ) BIFFA N>

RRIT o EIREHE > FRPTFFS IS Bynys Bsno® Bang Ban s (#F THEOREM 4 » 158141 N AR 5

FE4H:
R(X, BS,n,O) = R(X’ B3,n—1,o)+ R(X’ Bs,n 11)"‘ R(X1 B3,n 12 )t R(X, B3 n 1,3)"' R(X’ Bs,n—1,4)
R(X’ B3,n,1) =R (X’ Bs,nfLo ) +R (X’ B3,n—1 2 ) +R (X’ Bs,n—ls
R(X! BS,n,Z) = R(X’ BS,n—l,0)+ R<X’ B3,n 11)+ R(X' BS,n 13) 1 R(X' BS,n—l,4)
R(X1 B3,n,3) = R(X’ Ba n—1,0)+ R(X1 Bs,n 11)+ R(X’ Bs,n—lz
R(X, B3,n,4) = R(X, B, 10)"‘ R(X’ B3n—12)
=1/ S, > > N, A [LAAS +
iz - WMTEAERBERMETE - BHER -
{53 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 sum|
N
1 1 3 1 5
2 1 6 8 2 17
3 1 9 24 22 6 1 63
4 1 12 49 84 61 18 2 227
5 1 15 83 215 276 174 53 9 1 827
6 1 18 126 442 840 880 504 158 28 2 2999
7 1 21 178 792 2023 3063 2763 1478 472 93 12 1 10897
8 1 24239 1292 4176 8406 10692 8604 4374 1416 297 38 2 39561
9 1 27 309 1969 7731 19591 32716 36257 26674 13035 4264 945 142 15 1 143677
10 1 30 388 2850 13201 40542 84658 121580 120521 82496 39062 12882 2982 478 48 2 521721

A R BRI Z &R (n=1~10) ikl 1xn FrE2(OARY n - Rl R G2 21550 X #9207

RPETRESIHGRE - Bl 1T RITER -

11



PEEE A OISy VAR EREAEE  BRMEHERMNES > B hae Winak B I C
p=ToEResk va
FAFILL 2% n =8 By fal:

3 3
B 2,6,0 B 2,5,0
3 3 3
B 251 B 2,52 B 2,53
] n 3 a
B 2,54 B 2,55 B 2,5,6
3 3 3
B 2,57 B 2,58 B 2,59
B 2,510 B 2,511 B 2,512
3 3 3 3 3 3 3 3 3 3 3 3 3 3
B 2,60 — B 2501 B 251t B 252 1 B 253 T B 254 1 B 255 T B 256 1 B 257 1 B 258 T B 259 T B 2510 T B 2511t B 2,512
3 3 3 3 3 3 3 3 3 3 3
B 2,61 B 250 1 B 252 1 B 253 T B 254 1 B 255 T B 256 1 B 250 T B 2510 T B 25111 B 2,512
3 _n3 3 3 3 3 3 3 3 3 3
B 2,62 — B 250t B 251t B 253 T B 254 1 B 255 T B 256 1 B 257 1 B 258 T B 2511t B 2,512
3 3 3 3 3 3 3 3 3 3 3
B 2,63 B 2501 B 251t B 252 1 B 254 1 B 255 T B 256 1 B 257 1 B 258 T B 250 T B 2,510
3 _n3 3 3 3 3 3 3 3 3 3
B 2,64 — B 250t B 2511 B 252 1 B 253 T B 255 T B 256 1 B 257 1 B 258 T B 2510 T B 2,512
3 _n3 3 3 3 3 3 3 3 3 3
B 2,65 — B 250 T B 251t B 252 1 B 253 T B 254 1 B 256 1 B 258 T B 250 T B 2510 T B 2,511
3 _Rp3 3 3 3 3 3 3 3 3 3
B 2,66 B 2501 B 251t B 2521 B 253 T B 254 1 B 255 T B 257 1 B 259 T B 25111 B 2,512
3 3 3 3 3 3 3 3 3
B 2,67 B 250 T B 252 1 B 253 T B 254 1 B 256 1 B 259 1 B 2510 T B 2,511
3 _n3 3 3 3 3 3 3 3
B 2,68 B 2501 B 252 1 B 253t B 2541 B 255 T B 259 T B 25111 B 2,512
3 3 3 3 3 3 3 3 3
B 2,69 — B 250 1 B 251t B 253t B 255 B 256 1 B 257 1 B 258 T B 2512
3 _n3 3 3 3 3 3 3 3
B 2,610 — B 250 B 251t B 253 T B 254 1 B 255 T B 257 1 B 2511 T B 2,512
3 _n3 3 3 3 3 3 3 3
B 2,611 — B 250 1 B 2511 B 252 1 B 255 T B 256 T B 257 T B 258t B 2,510

3 _Rn3 3 3 3 3 3 3 3
B 2612 — B 2,50 +B 251 +B 252 +B 254 +B 2,56 +B 258 +B 2,59 +B 2,510

g — ARG EZE > T REMEARZE - IR 8 -

12
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- e
==

J\~ ETEm B TSR
(—)a s NS
THEOREM 5:
2
(Wm,2n+2,0) Wm,2n+3,0 > Wm,2n+2,0
Wi 2n43,0 = |1
(Wm,2n+1,0) Wm,2n+2,0 Wm,2n+1,0

2

Wm,2n+2,0
2
= (Wm,n,OWm,n+1,0 + Wm,n,1Wm,n+1,1 T + Wm,n,me,n+1,x)

2 2 2 2 2 2 o
< (Wm,n,o +Wm,n,1 T +Wm,n,x ) (Wm,n+1,0 +Wm,n+1,1 T +Wm,n+1,x ) (JFEJEK%EQ)
= Wi 20410 X Wi 20430

2
2 (Wm,2n+2,0)
= (Wm,2n+2,0) < (Wm,2n+1,0) (Wm,2n+3,0) = Wm.2n+3,0 >
(Wm,2n+1,0)




sep Wnanizo)” | ety

(Wm,2n+1,0)
B 0 2 B2 (0 B3 T
HRE  GRHE RO S*nE R BERE(n A3 215)
827 7530231 B.B36387313 0
55447 549795 0.843142058 -1
3720001 3723659 0.145661825 2
250916131 2.51E+08  0.025425992 =
16664640135 1.69E+10  -0.005693416 “
L13622E+12 1L14E+12 0.001147872 Z
T.o4602E+13 TA5E+13 000023185 5
8
9
-10
0 2 4 6 8 10 12 14 16
5*n B O 2GR 7= (n A5 2 15) S*nE A EERAE(n 72 15)
0 0
-0.1 -0.02
0.2 -0.04
-0.3
-0.06
0.4
-0.08
-0.5
-0.6 01
07 -0.12
-0.8 -0.14
-0.9 -0.16
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(E BRIEEECHR)
A EERE HeR 2 S bR+ d83T > BRIFTRHAER TR E 20 et -
()& B
THEOREM 6:
2 zmT_l m-1
Wino <Wn20Wnn-20~"Wnn10~ (Wm,l,O W10~ Wm,Z,O) x x( )% Winn-4.0

2

BT BT HEE S — AT S EERE/ NS THE o &SR3 mxn BRI 70 i SR
TR EyMx2 ~ mx(n—2) BYBHEE > HITTEEIT IR W, 00 ~ Wan oo » BRI W o0 Wo 50 > Wi g
(SELARER Y By TR ST RHAD RIS A RERR 28 ZJE AN - I B — B 7 A R E] — 2 AR T
GERUIIVZETE » IEEWo 20 W20 > Wino °)

2 - n

(= ..
\ . Wm,Z,O Wm,n—z,o

14



/3\

= — .
—" Wm,n,O

R Rt TR o B TRV S - TSI S AT E
EF W, 5 oW1 502 Wi o B35~ ZF1IFH Theorem 4 % 51 Bl — 414/ A RISIEN 752085 B Wy ©

T FTA AT AR % (W0 X Wi 1o = Wi 1o T8 ) 25 B AR TE I 732 (W, 78 ) BB &
FRETETE (AW, 10" — Wy 20H )

PG R IRELEAGHREN AT - S AREEEHEER W,  HAEFHEEE - #
BA TR FR st am > BT AR

oW  Winsk =W,

Wm,l,OWm,n—S,O + Wm,l,lwm,n—3,1 m m,n-1,0
BEHFAR EFLE AT TTERIT (Wi 10" = Wi o0 = Winao):
FHRAIAN ERENFTA TEE S HA T e 2 g W N E S YIRERZ EIE

ZH A BUUS(E) PMEH T AR B =

1 2 3 4 ..

R B 25 R L R 51 (55 51 R 85 = B DRI %:

B TE S TR s S SRR i LR ST - PRI P 4 R — [
i/ IME GRABR S 2277 mx LB 537 A8 IME By & » 4577 mx(n—3) BIER5 I/ IME B
b FTFI: W00 < Wi o oW n 20~ Wy 0 = 8D (Wanso” = Wongo = Wago ) EAFIFRIIRHE - Szt a -
PeMTEEEL S m B BT - AT T (T RS R - SRR D00~ 55 m AR foEl

BN - A AG BRI (a=27 ).

15



HESEREE:

7E.. 2 2
E“ﬂ‘- Wm,n,0< Wm,Z,OWm,n—Z,O - Wm,n—l,o -2 b(Wm,l,O - Wm,1,0 - Wm,z,o )

[EIRRHY - RLERAE TR 1T A8 6~ A ~ DUD - B mig BB aAHmR) - I
A ES R A T A8 V(B RATKD)

PEETRMHESE b BY(EEHE el m = SRy H th—RE R E A (MR P Z B ARELTT
ER FRHGROAZE - IREE AR AE):

(LR LB R 55 7557 5
R NES NBEES Z[E)

PEEHE R R m Rt —ETE

m-1
1y
5 H

i EAFT A A0 > Al

16



E(F)

sz (A) ~ (F) SRR SLEI 77558
%E%E@:(EMB) - (F)>(C)
=(D)=(E)+(F)>(B)+(C)=(A)
aﬁz@z@uﬁn%ﬁﬁﬁ;@ﬁ[%‘l—l}h%‘l{ﬁ/ FHEET > (A) -

k= @>(m7‘1j(A)

H(A)%me(n_4)t/ﬁ\:EPZ:%@E"]E;%%Q:W n—4, X m,n-4,0
PRI AT 15
m-1
2
Winno < Wi 20Wmn-20~Wnna0~ 22 b(Wmlo ~Whio _Wm,z,o)

m-1

2
<Wm,Z,OWm,n 2,0 Wm n-1,0 2 X(

2
)X Wm n-4,0 X (Wm,l,O - Wm,l,O - Wm,2,0)

(=) B8

THEOREM 7:

W,

m,n,0

<W_. W w w w w x| 27 x3[x D
m,2,0"'m,n-2,0 = Wmn-10 ~ \ "'m10 T “Ym10 ~ “m,2,0 E

17



(B EIR AR SIS/ T mx LATER S 5 A8 ME By ¢ > 4575 mx (n—3) (YR
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(PU)EE e 5
THEOREM 8:
W,

om0 SWo o oW o0 =W o= (W1 of = Wo o = Woyp0) X 27 X (ML) X W, g
A EE A - B A SRS A W S BB IMBER[E] « 5% 7577 mx LAYy
7 B IME Ry e > 75 mx(n—=3) BB At/ ME R £ FTFIH:
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— R AT S BB B M EEEARER A - DUORY - JhfESRE
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(@@~ ootinkE) O @

WERALR LT — T2 AR A~ B i R ERE 2 07506 EEAES — & & A f
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SEREEE G S BRI AR D - 8 EFHEE > TR f =(m+1) - KFe ~ T
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THEOREM 9:
Wiino = Wi 2.0Winn-20 = Wnn-10 ~ (Wm,1,02 W0~ Wm,z,o) x 2" x (m +1) X o2

(o f Ry &R RBG Y 1 35)
(G RA A F A W ER o3 i e/ IMEAR [F] = 327577 mxLHTER Y 7 A8t ME Ry 9 » 57
mx (n—3) AR ME By h > BTFIE W, o < W oW oo — W nao — G (Wm,m2 —W, 10— Wm,zyo)
o SETER O ERERSTIR 0 A, B, C IR EEEEREE (mx1) - S mASHLE R A
B~ CEIITER - X, Ry migHERNENITER - Hd:A=B=C=X=1"-
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FEITE MR A~ Em-1i%2E B & HAIFAIT:
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=3X,, +3A,+2C, (= X+ LAL+TCL)

PE T RS SR = A4
HEA:D= 3(Xm_2 +B, ,+ Cm_2)+3( Xn,+B, ,+ Cm_2)+ Z(Xm_2 + Bm_z) =8X,,,+8B, ,+6C

FHEBEC:D=3(X,,+An,+B,,)+3(X,,+B,,)+2(X,,+A,,+B,,)=8X,,+5A, ,+8B,,

LB A B IEEE RN E C & - BRI EATEREIY 2 07 AR v IME - BRI A D
1y C

(EI7E R R T 7 BB BRI VY » B ELLR A TTH—1T R A ~ B »
C~A~B - C 00uRFPER  HEEEIY 2 ARG &/ V)& EE R TS
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@ =8xm—2 +5A~n—2 +SBm—z (: fsxm—z + fesBm—z + fSAn—Z)
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H BT HES AT AIBERS C AV RS KA B, HIRE HA IR =C ~ J =B - [FHEARIE
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OB SR

THEOREM 10:

Wm,2n+2,0 > (Wm,n+l,0 + Wm,n+2,0) 1 1

(Eerh [ ] Fsmirrist)

W ,2n+2,0 = Wm,n,OWm,n+1,0 + Wm,n,OWm,n+l,0 +..t Wm,n,OWm,n+l,0

m
W W w_ W
=(Wm,n,o +Wm,n+1,0) m,n10+ e +(Wm,n,1+Wm,n+1,l) myn’::_ _— ..
Wm,n,O Wm,n+1,0 Vvm,n,l Wm,n+1,1
W W
+(Wm’n'k+wm’n+1,k) m,n,k+ m,n+1,k
Wm,n,k Wm,n+1,k
W W : W W .
m,n,min " "m,n+1,min m,n,min * "m,n+1,min
><va,n,0 +Wm,n+1,0) + +(Wm,n,1+Wm,n+1,1) + T
Wm,n,min Wm,n+l,min m,n,min Wm,n+l,min
+(W +W ) Wm,n,minWm,n+1,min
m,n,k m,n+1,k +
Wm,n,min Wm,n+1,min
W W :
— m,n,min * 'm,n+1,min
_(Wm,n,O +Wm,n,1+"'+Wm,n,k + Wm,n+1,0 +Wm,n+1,l +"'+Wm,n+1,k) +
m,n,min Wm,n+1,min
_ 1
_(Wm,n+1,0 +Wm,n+2,0) 1 1
+
Wm,n,min Wm,n+1,min
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SRE AR > TR A

W

m,2n+2,0

2t+2(t=

2t+2(t=)

0 ~No ok~ wWwN

1
>(Wm,n+1,O+Wm,n+2,0) 1 1
+
Wm,n,min Wm,n+1,min
B 1
- (Wm,n +1,0 +Wm,n+2,0 ) 1 R 1
m m
E Wm,n—l,o E Wm,no
{m
2
= (Wm,n +1,0 +Wm,n+2,0 ) 1 N 1
Wm,n—1,0 Wm,n.O (;E\:qj[ ]%%zﬂﬁfq‘%ﬁ)
3*nEE AR
n EEE feEHE i o8
4 227  133.3333333 0.41263 | 0.7 —
6 2999  1120.454545 0.62639 o0 /"" e —_—_—e
8 39561 14110.425 0.64332 05 7
10 521721  188674.5724 0.63836 0.4 i
12 6879979  2475030.535 0.64026 03
14 90725999  32708983.07 0.63948 o0.
16 1196397873 430932406 0.63981 0.1
18 15776816033 5684937187 0.63967 o —
20 1.99463E+11 65337869669 0.67243 ¢ 4 6 8 10 12 14 16 18 20
A*nHi g
0.6
n EIEE (RN R 0"
4 1234 952.8888889 0.2278 | g4s /r——*——"—’*-+—“’_‘
6 36787 195505102 0.4683 02 /
8 1095841 569185.5597 0.48059 | o3 / N
10 32641916 16775636.23 0.48607 | °2° i -
12 972290957 498141415.4 0.48766 | 015
14 28961194501 15179900888 0.47585 !
16 8.62654E+11 4.40059E+11 0.48988 | o ‘ — ‘ ‘ ‘ ‘ ‘
18 2.56955E+13 1.31108E+13 0.48976 2 4 & 8 10 12 14 216 18
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Ju~ BB

1. [FEBAS T BV ElE 2 AR
B33 > BN BRAHERR TBEVER - BOTABE S —EnyiisE - FIRE=NW T
(mxnBFBE)FVEDE > A DERIINEEET R R AR - HOT77RBEOK -

1x72 1,304,969,544,928,657
2x 36 72,722,761,475,561

3x24 36,178,491, 743,225

4x18 25,695,485, 730, 239

6x12 19,675, 706,193,157

8x9 18,403, 310,404,291

THEOREM 11:
Wm,n,c = Wl,mxn,c FHIRR I m=18{n =1k}

LA N EEEH Ix n AR HAW[E 588 77 A5082S » DU A5 iH:

EEkE — > s s v DI T B HEERS T AR R IR E - it vl Bk — =
SREIHEN IR A% o AR E— 2 B g fE 4805 - BRI E 7 AR HE o FElh——HE
R SR EAR AT E — e — R FE A BHER L (AR E B AR E—
BIAE 1x n By 2 A A ERS By Hfr fE E o -

e

T 1 |
Emr. HE ErEEEeT
([&—) (B =)

2AEETHMEAZ

£ FHEAZE S » I8 T 58 N A AES - mIkfEEE =G HAE+a8ar - iR
ERMBEEEETAMEENEE - #FERER - FRMEHEEEEN - AFERENE - A%
FREr AR - BHEEKER A FSR -
SEIE 1:

b

2
(Wm,2n+1,0)
Wm,2n+2,0 < (W )
m,2n,0
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5*nE OB E(n 4 F 14)

FiRE EEHE  BRE) 3
4 6743 6908.374 2452524653 L
6 454385 455035 034112381
8 30584687 30604257 0.064017709 2

10 2058249165 2.06E+09  0.012705641
12 1.38508E+11 1.39E+11  0.002555477

14 93N7E+12 032412 0000515637 )
0.5
0

0 2 4 6 8 10 2 14

S*nEH O ERERE(n56214) 5*n B (O {E B (n 8% 14)

o

2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14

S SE T A F 2 A %Iﬁﬁﬁﬁﬂq%'fb%g—{“ﬁ)lﬂ\ﬁ °
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2EIH 2:
2
~ (Wm,n+2,0) Wm,n+3,0 ~ Wm,n+2,0
Wm,n+3,0 ~ - ~
(Wm,n+1,0) Wm,n+2,0 Wm,n+1,0

&rtx Theorem 5 MIEE3R 1 - HSEIEER 2 AIGEIEEHEAHER A -

LUN B 6xn A2 HZRAVEEIR - FMSERELLE 088 > H BT 2api®) - &= (E{E

W o ifaRz= AR -
izt ILE BRE(h)

21 11.38095238095240
239 2720 12.54811715461170 0.3031010336776900000
| 2999 37631 12.26642214071360 2.28426857433060600000
36787 451244 12.35178187946630 0.6912640161977160000
454385 5012464 12.32184381066520 0.24296013064068570000
5548661 66965290 12.33291074735240 0.0897360940876512000
69050253 8.52E+03 12.32873149646530  0.0338984273700116000
6.51E+06 1.05E+10 12.33032113793860 -0.0128921430070693000
LOSE+10 1.29E+11 12.32971456327950  0.0049156167754463200
1.29E+11 1.6E+12 12.32994629699660  0.0018794362002358300
1L.eE+12 1.97E+13 12.329685771442270 0.0007184395447476350
1.97E+13 2.43E+14 12.32080156432620 -0.0002746975129376940
243E+14 299E+15 12.32967663242190 0.0001050448606490950
2.99E+15> 3.69E+16 12.32968356552930 0.0000401715666433757
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6* nLL{A B

12.33400000000000
12.33200000000000

12.33000000000000

12.32800000000000
12.32600000000000
12.32400000000000
12.32200000000000
12.32000000000000
12.31800000000000

12.31600000000000

FH_EfE - P e DA PR (E AT

TTRY A EL -

Hiwfih B BHHIN

10

Hfedh ALEE -

i RS B E S FTE TR E# A - P —F AR EEHH S B
2EEH 3
2
(Wm,n+2,x) Wm,n+3,x Wm,n+2,x
Wm,n+3,x ~ — ~
(Wm,n+1,x) m,n+2,Xx m,n+1,x
W
FEHE= > FME%0 Pz, Tmnon o S R] DURI Bl 35 30 A FEFERS - T8 Ky 6xn 2
m,n,x+1 m,n, X

B —FEHYELE(6,a,b TR Wy )
6,0,0 6,1,0 6,2,0 6,3,0 6,4,0 6,5,0 6,6,0 al/a0 a2/al a3/a2 ad/a3 aS/ad a6/a5

1 21 239 2999 36787 454385 5598861 0.047619 0.087866 0.079693 0.081523 0.08096 0.081157
6,0,1 6,1,1 6,2,1 6,3,1 6,4,1 6,5,1 6,6,1

1 13 169 2036 25338 311313 3843618 0.076923 0.076923 0.083006 0.080354 0.081391 0.080995
6,0,2 6,1,2 6,2,2 6,3,2 6,4,2 6,5,2 6,6,2

1 16 181 2308 28092 348110 4283912 0.0625 0.088398 0.078423 0.082159 0.080699 0.08126
6,0,3 6,1,3 6,2,3 6,3,3 6,4,3 6,5,3 6,6,3

1 15 179 2225 27380 337777 4164050 0.066667 0.083799 0.080449 0.081264 0.081059 0.081117
6,0,4 6,1,4 6,2,4 6,3,4 6,4,4 6,54 6,6,4

1 10 133 1592 19855 243727 3010261 0.1 0.075188 0.083543 0.080181 0.081464 0.080965
6,0,5 6,1,5 6,2,5 6,3,5 6,4,5 6,5,5 6,6,5

1 15 179 2225 27380 337777 4164050 0.066667 0.083799 0.080449 0.081264 0.081059 0.081117
6,0,6 6,1,6 6,2,6 6,3,6 6,4,6 6,5,6 6,6,6

1 9 124 1478 18465 226542 2798590 0.111111 0.072581 0.083897 0.080043 0.081508 0.080949
6,0,7 6,1,7 6,2,7 6,3,7 6,4,7 6,5,7 6,6,7

1 12 141 1780 21741 269038 3312625 0.083333 0.085106 0.079213 0.081873 0.08081 0.081216
6,0,8 6,1,8 6,2,8 6,3,8 6,4,8 6,5,8 6,6,8

1 16 181 2308 28092 348110 4283912 0.0625 0.088398 0.078423 0.082159 0.080699 0.08126
6,0,9 6,1,9 6,2,9 6,3,9 6,4,9 6,5,9 6,6,9

1 10 129 1579 19498 240331 2963486 0.1 0.077519 0.081697 0.080983 0.08113 0.081097
6,0,10 6,1,10 6210 63,10 64,10 6510 6,6,10

1 12 135 1752 21149 262984 3231947 0.083333 0.088889 0.077055 0.082841 0.080419 0.08137
6,0,11 6,1,11 6,2,11 6,3,11 6,4,11 6,5,11 6,6,11

1 12 141 1780 21741 269038 3312625 0.083333 0.085106 0.079213 0.081873 0.08081 0.081216
6,012 6112 6212 6312 64,12 6512 66,12

1 8 105 1276 15795 194486 2399167 0.125 0.07619 0.082283 0.080785 0.081214 0.081064
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(Wm,Zn,O)
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2K~ REKBE
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Appliad combinatories/5th Edition/2007/Wiley/Alan Tucker

Rook Polynomials in three and higher dimensions/Feryal Alayont and Nicholas

Krzywonos

PER B ARUCOEHE,/\ZE : http://imotwn.math.ncu.edu.tw/index.php
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b Sk

import numpy as np
def plus(m,nl,n2,p,q):
mp+q]=(m[p+q]+((n1l[p])*(n2[q])))
return m
def multiple(a,b,r):
11 = (len(a)+len(b)-1)
ccc=np.zeros((1ll,), dtype=int)
for i in range(len(a)):
for j in range(len(b)):
ccc=plus(ccc,a,b,i,j)
if(len(ccc)>r):
for de in range(len(ccc)-r):
ccc=np.delete(ccc,-1)
return ccc
def sp(x,lis,col):
if(len(lis)>x):
return np.array(lis[x])
else:
array=np.zeros((1,x),dtype=int)
print(array)
for i in
range(len(sp(x-1,1lis,col))):

if(sp(x-1,1lis,col)[i][-1]==0):
for ii in range(col+l):

h=np.append((sp(x-1,1lis,col)[i]),|[
ii],axis=0)
hh=np.array(h)

array=np.append(array,[hh],axis=0)
else:
g=sp(x-1,lis,col)[i][-1]
for ii in range(col+l):
if(iil=q):

29

h=np.append((sp(x-1,1is,col)[i]),[
ii],axis=0)
hh=np.array(h)

array=np.append(array, [hh],axis=0)

array=np.delete(array,[0],axis=0)
lis=1lis.append(array)
return array

def coef(www):

coe=np.ones((len(www),len(www)),dt
ype=int)
for hl in range(len(www)):
for h2 in range(len(www)):
for i in range(len(www[0])):
if (www[hl][i]!=0):

if(www[h2][i]==www[h1][i]):
coe[h1][h2]=0
continue
return coe
def p(www):
p=np.zeros(len(www),dtype=int)
for i in range(len(www)):
c=0
for j in range(len(www[0])):
if(www[i][j]!=90):
c=c+1
pli]=c
return p
def xxx(n,a):
for i in range(n):
a=np.insert(a,0,0)
a=np.delete(a,-1)
return a
def ite(x,www,s,coeff,ai,pp):
onee=np.zeros(s,dtype=int)



onee[0]=1
if(memory[ai][x][@]==1):
return memory[ai][x]
else:
if(x==0):
for ii in range(len(www)):
if (coeffl[ai][ii]==1):

memory[ai][x]=memory[ai][x]+xxx(pp
[ii],onee)

memory[ai][x]=memory[ai][x]+onee
return memory[ai][x]
else:
for ii in range(len(www)):
if(coeff[ai][ii]==1):

memory[ai][x]=memory[ai][x]+xxx(pp

[ii],ite(x-1,www,s,coeff,ii,pp))
return memory[ai][x]

m=input("m=")

n=input("n=")

30

if(m>n):
c=m
m=n
n=c
colors=input("colors=")
r=m+1
s=m*n+1
li=[]
listt=[[0]]
for i in range(colors+l):
li.append([i])
listt.append(1li)
hhh=sp(m,listt,colors)
memory=np.zeros((len(hhh),n+1,s),d
type=int)
for i in range(len(hhh)):
memory[i][@][0]=1
coefficient=coef(hhh)
ppp=p(hhh)
ans=ite(n,hhh,s,coefficient, 9, ppp)
print(ans, "ans",sum(ans))
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6,0,11 61,11 6,211 63,11 64,11 6511 6,611
1 12 141 1780 21741 269038 3312625 0.083333 0.085106 0.079213 0.081873 0.08081 0.081216

6,0,12 61,12 62,12 63,12 6412 6512 66,12
1 8 105 1276 15795 194486 2399167 0.125 0.07619 0.082288 0.080785 0.081214 0.081064
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