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Abstract

Dyeing problem is a famous problem in graph theory; the dyeing problem has been solved by
Groebner bases method. This text applies the technique of Wu’s method to solve the dyeing prob-
lem. The Wu’s method is also called the feature list method; it is a method to deal with polynomial
algebra problem proposed by Wu Wenjun in the 1970s. The difference between Wu’s method with
Groebner bases method is that Wu’s method completely uses the viewpoint of zero set to deal with
the problem, so it is more effective than Groebner bases method in solving dyeing problems; this
paper only solves the 3-color problem in the dyeing problem.
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1. 5]

X WA R BIEW IR —DNEE n AT, AT R AR 2 E Al A=
PR 25 JaX BE T A, 0453 [l — AN RPN TS g G B AN ], B = il 1], FRATARHE S =&
Vi) 50 P o B A ) 7, I T A SR e G i X, AT R 0 2 () 5 — N i X AN A
149 X 32 ML AR 1)

B, BAS E=e® eCRBA 1 KL, TATHIAAL 169 3 MARFRIS TR L E, ¢ REX = F
g, BMAEKNL x,,x, X n MEEREE G 1 n MAFMTS . B DNHARLE S X =Mtk
)= LAl R 2 DT RERER:

x, =1=0, i=1,2,--,n (1.1)

MR xx, RAEBIEL i, ENFEAAAOREG. Bhx =2, RITHE
(=, ) (2 xx, +2) =0 0 R e 5 2 R RO 24 EL( 2

][l

2 2 _
X +xx;+x;=0 (1.2)

AT Clx, ooy, | ERAER,  Clx,,x, R ELDAI(12)X LT E . BATES A C R
v (1), ¥=f N e,

ER 121 —NER=AEBEYHNS Y ()%

AT LAH] Groebner 2= 25 1R E TRV (1) = ¢ » FATE St 518 — AT 29 Groebner 2%, iR 1e G ,
Wy (r)y=¢, SV (I)=¢.

2. IR
WAV EIZAF, FIEF), FEFIFRFGES ) E S, ] SCHER[2] [3].
2.1. AFIEN

TN EZFEZIEF M G, WER I AFZ— BOL:

1) cl(F)<cl(G) .

2) c(F)=cl(G)=p>0, Tﬂdegxp (F)<degxp (G)-

AR F IO GAR(EE TR G IRt F ), ifFF<G 8 G- F o

B R—AETR, cl(F)=p>0. WEM— T x, o FBIENETR G WA 7 F
AW, BN G red/F.

THHEARZ A2 LKA 8751

DOI: 10.12677/pm.2018.85065 487 s E


https://doi.org/10.12677/pm.2018.85065
http://creativecommons.org/licenses/by/4.0/

A A, Ay, A

SRR AP ST 2 — AL

1) r=1,4#0.

2) r>1,0<cl(4)<cl(4)<<cl(4), HXHEE j>i, A red/ 4, .
FATFR A N—ATHF[2]

2.2. FEIIHEX

—ATFIFAFIES, MR r=1,4 %0, Hcl(4)=0. B—DEREBBRTHIRTES] . 24
THIVE R Z AT RS, 7 JE 5 B R .

2.3. EFRENX

WA R, GA—ZIR. W GHTHY] 4 PR Z I 2108, WFR G AHXTT 51
A =L
wRAEH
B:B,B,,--,B

W 5 W 5% At 2 — AL :

1) f74£ j <min(r,s), {413 4, ~B,---,4,,~B,,» A4, ~B,.

2) s>rHA4~B,,4 ~B..

BATRE A o B e, B U0 B A MBI, 12N A>-BEB=< 4. WH 4 B hRANEALL
S ANFHE, WIRR = FHEAME RGN, 1 A~B . WA r=5,4 ~B,-,4, ~B, -

FEHL 23.1: (Ritt SIE) 4,4, 4, N AEHETHIIL R FH], BXHER ¢, 74, <4, 5%
A~ A OL, WHEESRER ¢ MERNER ¢ > ¢ B0 4, ~ 4, » B A, N BB 75 P GO R AR TH51

HEW 2.3.1: A HTHFIAL R T 2048 N R, 2P 51 g WA FRASTH SR B

PAERAT R LA BRI,

W PS NAMREZANEZF L AR 2 0 EES . — M A MR T PS 248 4 A 2 08
T PSe IR Z WA G WA — T8, FrLlET PS s AR . T 28T PS T34
e — M FF . R 2.3.1, % F AT 558G — /N, o ERET PS.
PATRRIZ AR N e PS 19— E51[2] .

2.4. FHEFIRIEX

SEHL 2.4.1: W PS NIERZ A RINAIRE 4: 4, 4,,+,4,, & PSHIEEF, cl(4)>0. & BH—
FEEZIA, HBred/A,i=1-,r, W PS'=PSU{B} A ZHNKHIES.

NHEBE PS N AE R Z BRI, AR H IR R ES] A4S o

XA E M PS, = PS , HEH 2.4.1, {E1E PS, 5% BS, . KA PS,-BS, H (1 2 B 551 BS, K4
X WE—RKXMES RS, - 7 RS, #¢, & PS,=PS, URS, . &k PS, 1341 BS, . £, PS, /£H PS,
ININFR A Xt BS, A1, Fred BS, (45t BS &. F¥ PS,-BS, it 2 0 xt BS, RAER, Iid
ZRNELGHNRS, . WHRRS, 24, % PS,=PS,URS,, IR BS,, VLKA BS, - BS, = BS, =
R 2.3.1, XS BRIFRA RN, WU ERE—D5, iyt m, {$43 RS, =¢. WHFRAIR
L) FES BS, 9 PS BIRFIES[2] [3], FFidZ N CS.

PAN 22 T I T o e B, 0] W SCHR[2]
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2.5. ZMNENFR TR
W PS NAEMZTRES, FEFINCS: 4., 4., AKWIRXAL, HicJ=1--1, WH

i

SEF2.5.1: zero(PS)=zero(CS/J)+zero(PS,I,)+--+zero(PS,I,)

Hrb, zero(CS/J)=zero(CS)—zero(J), “+7 FmRIH4.
3. TEHIL
3.1. REZRAFE OBV

SERL 301 — AR =R Y HACA RS AR T & T3

UEW: SRS CS A JE SIS B JE B SCATRIRFAES CS 9 — MR H A 51 TR
LIETHAE 2 AT AR, P G SR B M), FTEA A BAG Y zero(CS)=¢, A CS < PS,, »
zero(CS) > zero(PS,, ) =zero(PS), Bl zero(PS)=¢ . HIEH 1.2.1 AlH—ANEZ =0 R84 B
V(I)#g, FTLh—ABURE = 82 B ACAREES N AET 6 T .

Bl 3.1: HEE 1 HRERE G.

G MMM ZHAZ: x -1=0,i=1,8

) +xx+x, (i) €{(1.2),(1.5),(1.6).(2.3).(2.4).(2.8).(3.4),
(3.9 (49).(47).(5:6).(5.7).(6.7).(7.9)}
ARG 22 A H K FFAES
CS ={x, = X7, %, + X, + Xg, Xy — X, X, — X, X5 + X, + X,

2 2 .3
Xg = Xg, X5 4 X7 Xg + Xy, Xg —1}

Figure 1. The 3-color figure
E1. =&H
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2R, B2 NL =1i=1,---,8. HEM251F:
zero(PS) = zero(CS/J )+ zero(PS,I,)+---+ zero(PS,I)

HHEM X i=1,--,8, {PS,I,} BHRHESINT JES, i zero(PS, 1) = gi=1,---,8 XA T =1, --- I =1,
Bl zero(J)=¢ . HIEHE 2.5.1 WAl zero(CS/J)=zero(CS)—zero(J) i zero(CS/J) =zero(CS) , T7&
zero(PS) =zero(CS) » FIUNFHIES] CS NAEF JETHH, FrCAE C R =il el MR =Rt it ALk,
RIATE CS WA — MR Z IS xg -1, FTLAFRITA TS Sl x, b — AN, B t. FAZ T
X+ x,x% +x; € CS , FTLABATA x, E—A5 x AFMEE, Wk, FAZHA Y -x,,x, —x, €CS,
FirbA x, F x, 2 . BUNZ I x, — xg, x, —x, € CS 5 A x, Fll x B2t BUA x, + x, + x Bl x, +x, + x 75
CS 1, Pk x, M x, HHIFERIEE HS x, M x, FIEEHAR, B x, 7 x 5.

3.2. 275 Groebner E 5 XA B BRTRIEL B

Groebner % J71£[4] [5] [617ETHFLEFE A 24 2 IO AR, e B 2 T =00t i T o PR tH 2 0 &
R, T REFMZIEZ R E 0SB SwmthERRCE . 27757 [8IETHRE 2 Wi 07 R4 i
R, WL MARER, EEARCRULAE MR e e o n] J_E 5 7 B Groebner 3 777 B HRGE R R
&E ik
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