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Abstract

Wu's method is a crucial method in computer algebra. It achieves the elimination purpose by cal-
culating the Wu’'s characteristic sets. The irreducible characteristic series is a set of triangular sets
obtained by factoring the Wu’s characteristic sets, which can provide the zero decomposition of
the polynomial equations. In this paper, the Sudoku is modeled by analogy with graph coloring
problem, and a method to express Sudoku with polynomial equations is given. Taking Shidoku as
an example, we compute the irreducible characteristic series of its polynomial equations and
some conclusions are listed.
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Figure 1. Shidoku puzzle without clues
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EX 3.2
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MO N FXGRT x KN, iIEA pquo(F,G,x, ) KRR N F X G KT x, R8N prem(F,G,x,) -

EX 3.3

MR K[x| PRERFEESHEFES T =[T, T HLFMH0<cls(T,) < <cls(T.) » MAEMNTHHRE
[T, T BN —A= M5, N 7T R, FRITMEEEEHR AR =M.
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B P,0eK[x]| RIEFLT. HHAQeK . WH deg(P,v(Q))<ldeg(Q). MAMF P X O &4
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X 3.5
FE=MHT < K[x] o =X TAEE x, e (T ) #A prem(ini(F),']:x[)iO WAL, Jef Fe T WRRT
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K[ x] 25 P IR A lv(P)ldeg(P) SR cls (P) > 0 s B W HITEE L P IR Py RN rank (P)

E X 3.9

BP0 eK[x] ZRAIFFZIN, WL NI =A% —, WK P IIET O itk, ILAP<QO:
1) PeK, HEQegK: 2) P,QeK, 1MiHcs(P)<cls(Q): 3) P,0egK , cls(P)=cls(Q), TfiH.
ldeg (P) < ldeg(Q) . W Q< P, MFK P M= T O IRk, ILAP >0 . W P< QM P> Q#AMAL,
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2) r>t, MHEXMFRAj<t#AT, ~85, WL WRS<T, BT Wk T S KL, EhT~S.
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51H3.11
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oY, e T A uy, - u, BEC N w7 BT LS A
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WT cK[x] RRIF=MA, HT RE-NLZIATL (u,y,), HLRK[y] TRATHZEE, MK
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BEBE k(<)M ZHRB R =ZAINZIATHEN - RERCLE L, BAWRLE =MH7
T =[T(u,,), T (#,3502) 55T (9,003, ) | ALK, R
[Tl(u,yl),Tz(u,yl,yz),---,TH(u,yl,y2,~~,y,,l)]%Kﬂ?"]ﬁ’ﬂ, HUA (umy,eeum, ) B—E R, HZ WA
T (w30 vy, ) TE K [, ] AT HHT K = K, (0ot ) 06 e, RN K, A3 B4R S B
BB, 19 T, (1, 30y a9, ) TE K, RIS B IO, BR (g, ) AT B~ — RS

JEH 317 F ol E

BEMAA P c K[x|HHES T =[1,,T,,-,T.], Hthcls(T,)>0, I, =ini(T;), 1<i<ro WRT W
%, WAHE k, HET TUSBARTALHR FF, - F, —— B EEREH 55,5,
Klu,yi,y,0, 0] B8 2 31X 0,0,,.0,, Vb & Klu,y,py,y] T H 2 D, 45
IARS Skl(F F=D-T,) =" 0 T, B —— T AT T 9% 25 50 1
z(P)=U, 2(PUU,,2(Q), R =PU{L}(1<i<k-1), Q =PU{F|(1<j<1).

P BRI AE PP A B AR, AT RO P U, }H&PU{ }ﬂi WRHE S, HESHIY
mz(P)=\U_Z(C/T,) MZ i, Hh T =ini(C) HEA C #AM L. PR~ AMRHEF S8 =
A, PRI FABIERATTZ), WY AT 20 SRAT Z R 2 T 07 FR 4 AN AT 2R A0E 7 51) 32 22
FEAE SR A SR FI SR (R Bl b DR 23 D7 V20 SRARFAE 21 rhm] 249 1) 22 X E A B R AR B 38 gk A7 A
o, NS BIAT] ZPRHE T 41 TR DL B ER 70 A B2 7 DL SRR [ 2176 4.4 15 /% 9.4 716
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Figure 2. Shidoku puzzle
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GATLREF IR EE D= M, ARZ I A, R o R A e, L
Bz =51 o
i 4.2 Frrnlsl 3 fros i — DN BCA AR TR R 80K A% Y E Hoh ] L,

Figure 3. Shidoku puzzle without clues
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BATEIIZ TRAIA {F (x,), 0 F (%6), G (x%,).. G (x50 %, )} T 72 DNZIRA R, HHIAR
ZYRHET A, A5 H N 288 D= MFINI RIS LRHES], H R —A = AFIEIE ) 4.1 HRE R,
3 MR AR EO ) R — MRl RE AR, i, S E Y E O R E— I 288 FiANEIRIME, X5 3RAT
iz & BUE AT SR I 45 32 — 3.

IbAk, 7ESCHR[S]H, Stephen Lucas 55 N KA 2 Tl x40 1) Groebner JE [ 5 iEAL 3R T HH AL 2 ik
TR R AR AR, [RIFEAR 3] T RSB DY S O ) A 288 MRS 1. X TR L E Ho
Bk, WA LA Z Ak %R, Gago-Vargas 25 NAE SCHR[6]H % L & B il k47 1 VR0 1t
1, FFH Groebner &R R A A R B R BN EO M R . (HAS4R I — U2, BB TIRABMILE
HOM ) R R FR EEH B 81 MR 891 NI, AIBXTT Groebner FoR Ui ik & RAFIES T72:5K
YRR AE R BRI R, W T — RN AN TR S, At X ATk, AT LA 2 10
TR HOM ) B 25 A0 AT 2RI, SR D7 VR B FH AR A o () R it 1 — b 22 Tl QA vk i i
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