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Abstract

Lyngsie, Thomassen and Zhong [1] on the base of 1-2-3-conjection proposed a conjecture that
strengthens the four-color theorem: Every graph G with no isolated edges has a mapping

w:E(G)—{1,2,3}, so that for any two adjacent vertices uandv, Y w(e)# > w(e)(mod 4).

ecE(u) ecE(v)
We say satisfy the above conditions edge weighting w is 3-edge weighting 4-coloring of a graph
G . This conjecture is considerably stronger than the four-color theorem. In this paper, we prove
that Lyngsie, Thomassen and Zhong conjecture holds for trees. By using the four-color theorem,
we prove that every planar graph has a 4-edge weighting 4-coloring.
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1. 5|18
Xt T B I AN Y2 €6 825 & Karonski, Luczak F1 Thomason [2]7E 2004 4 5] 3 # . Karonski, Luczak
A1 Thomason 7E[2] 72 H i F A48 : SHERAEICLILIIE G, 71E G — AU w: E(G) - {1,2,3} ,
FAAHMERM BN R v, H D wle)= D, wle)o X R ZHERZ M AAIRIE, HAK
)
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N 123 . BRAVRR 2 LR 2 P AR w 2 G B A 3A MR T . 8w E(G) > (12,0, k)
AR, BT w N G A kR, HT GOy, Y w(e) Jov HIM T w U AU .
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Karonski, Luczak I Thomason il 7 ¥ A NS 3- 7] Ye () 738 Bl 2 1-2-3-F5 48, 2010 4F
Kalkowski, Karofiski fil Pfender [3]UERH T B IAZL @K, FE—A S-UEB . 2017 5, Wu,
Zhang Fl Zhu [4]55 NUEBH] T 4-R] B ) 4-10 7518 A AE 3-TARAL S . Lyngsie, Thomassen 1 Zhong [1]
e T oRAL 4-0 8 S AR . Lyngsie S5 NUERH T 4-1 YL 4300 3% 30 PEURD = A 40 1 ~F T B 2 i AN JE AR

FEARSCRATUE T

EE 1 W T R—AMEEDN 3R, WAEE—A 3-LRR w: E(T) > {1,2,3}, EEAMEREFHAD
uweET), z w(e)i z w(e) (mod 4) o

eeE(u) eeE(v
EH 2: BAOSATUIFHEEIG, £c:V(G)>{0,1,2,3} . & > c(v) 2%, MAFEE—A 3-
vEV(G)
@W*XWCE(G)—){LZ,?)}  FEAXHER P I AT w,v s Y w(e)= D, w(e) (mod 4) .
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Case 1: d(u*)=2o

ST =T—u, HHPBEAMEEN Sy eV (T7) FFE— MR W E(T") - {1,2,3},
> w(e)=c'(v) (mod 4).
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Table 1. The definition of w(uu)
F1. w(uu*) HIE X

Cu™ 0 1 2 3

C(u") 1 2 3 2 3 1 3 1 2
W(uu') 11 22 11 33 22 33 11 22 11 33 22 33 11 22 11 33 22 33

AHERI w e T H— ALK, fE5xS Yy veV(T), A
> w(e)=c(v) (mod 4)
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Case 2: d( )_

HES S KT HIFTE T8, AP S:{v:v;%TE’\j”I‘?)fk} « &N (S)—{v* w eE(T),veS} . VERE
YRRV eN(S)ﬁd(v*)Z3 o WHRAHERRIV e N(S), fETHy A A7 R4, AT fF
B d(T)>2, T)|2|V(T) s ST RMHETE. Fik, N(S)THEE AT, AR RIEH
u" eN(S), R u T hEDEHANMNF R, WWEu My o AT =T—{uu ), HAPBREEN T
ARy eV (T AFE DA W E(T') - {1,2,3}

> w(e)=c'(v) (mod 4),
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WARHMER S v eV (T')f L'(v)=L(v) .
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w(u*u) IR R e (u) # 2 WA wluku) =w(u*u) =2 B, wlutu)=1, w(u*u)=3. EEXF

A veV(T ) c'(v)zc(v) (mod 4) o MeHN, A e(v)=Cd(v)+w(u* )+w(u*u) , BERE T
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FA VU K — AN P G edif o 3T 1< <4 RAMERIRE i MFEAE 0, >0 45

Case 1: WIRE G 2 —HF K.

WARZHE G RER K, » WAL v K, PR TR Hv,vy, v, FR K, 00T R Hoe
RIERHH =2 MR r#4p+1, MLXFTENLec E(G) 2 w(e)=1. W 1=dp+1, WX Ti<dp-1
i, Aw(w) =15 Flw(w,, ) =w(w,,,)=2, ZIEWT c2E G i— Mk,

B G A2 2R

HAE 26 V(G) > {01}, X T 1< <2FAMEBE i DRG0, >0 D aie RGHATE U E
wiE(G)—>{0,1,2,3} o Ficy = > w(e) MEAUXA FRHIRIA: Hfiey= Y w(e) HEATVIXA A

o2E() )
S BRI Al FATARZE S G o AN TH0 R A A2 A TR

B, BATE L G REFAINES 0, B TERER ecE(G)H w,=0. FAKGRZIETFILA,
TR XS FRIE, AT DAFEBIE 1 i — A 0 x B d (x) =20 FTRABIEZE 1 A sl iR
s B =1£0= Y w(e).
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eeFu)
Wi Jx AN &R, hiEft A gl -g,g -1 o XAMERIELREE T TAAEF S, BT Au fSy
FA A SR A, FEHAER T AN IR A

WERE G A SR B A, BAuEEE. B0, FE—DAURE IR A, HHICX AR
Ao REEIE PR A, BRGS0 PRI AR IERI S, BAxMNEg=1-n. W g=0, BAIE
e, BFERATAT LS x MBI 10 0 B INALE 2 F1 3. (R, ATEE] T LA w FEFrgtic.
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Case 2: WK G2IEHE.

% c:V(G)—>{0,1,2,3} ={g,.2,.85. 8.} & ﬂAﬁ?E’Jﬁ’“@ I B R, AT DU BT S
AR EEL BB D c(v)=2h. LHA—FILAIEN h(mod 4) FIF A H AL MALES 0, Fir LATH

veV (G)

RRE PSR 28 Hong, +n,g, +nyg, +n,g, =2h « ATIAE LS OB E , 45T AU AL EE S RTAAE,
BRI G TS AN E g, 1<i<4 o RBAFEDREE TN o AHRINEg-g: KA
ng +n,g, +nygy +n,g, =2h MAFIET — AT veV (G ) PR R R R Y, GBI M u By K
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