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Abstract

On-line list coloring of a graph (is also called Painting Game) is an online version of list coloring.
The on-line list coloring game on planar graph G is played by two players: Lister and Painter. We
say G is on-line f-choosable if Painter has a winning strategy in this game. The on-line list coloring
number of G is denoted by y,(G); it is the minimum positive integer k such that G is on-line
k-choosable. This paper proves that the planar graphs containing no cycles of certain lengths k are
on-line 4-choosable (or called 4-paintable) by using Alon-Tarsi Theorem, where k= 3, 4, 5 or 6.
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TSEAR. 1%, BIMA MG OIX— S T R 2 07 I THE FE M, [ RIS R Gy ) @i 2 Horp ez —
1976 4, Vizing [1)#RH T EIRAIEGORINES, 1979 £ Erdds [2]15 ANHET T AR GE X, Jat 2.

A N R IEREUES . I G M— MU f:V(G) > N . G FHIRACE RS G S E 1%
REL FMRvAE - NEEES L), EELV)A f(v)MEiIE. 3T G FIREE L, JA¥G &
L-AT Qe ARAFAE G 1) — N R HEX TR AT v, #H ¢(v)eL(v) - B G MG £(G)
For, Rt/ IEBEE K R E G2 k-4, BT G MEE /IR ME L, K G &LH
17, WARE G A& f-rlikf. WiRE G & f-rlEny, M fR— A EEEar f =k i, FATHUE G 2 k-77
. Kl G HIEEEH 4 (G)Fmw, RIRE/MIIEREE K (1518 G 52 k-7l k.

KT-F1H B AT e P R &, 1979 4F Erdés [2]58 N 4120 #1 1 2-Al i K&l . 1994 4=, Thomassen [3]ilE B4
TR AP B 5-RTIE ) T AN E I B RS I H 2 3-RTik e 4- Ak IR AR AR . 1996 4,
Gutner [4]UEBH 11X L& a] 8 72 NP-FRET

Schauz [5]F 2009 “7FE I FIR LA b, AT — R s SR G 77— BEIMTE & AR
et € X

EX 1 W G — MU £:V(G)—> N« B G L f ARG talieak e SR : ZiRA B
Lister Al Painter. 241, ¥ G #pi A sty R e tt, HAERWAI v A f(v) MED. R A ES, Lister
HEFEE G AR AT AEN—NESTFEM, M PRE—ANTRED—A%ED. Painter i£$ M s —/Mh
SCAE L H O R RT RR  th EE—RIA T, AR R v OREG ( HR A ERS T, ) Lister fi s HEEE .
GR—EEE, A AR E T, W Painter BifT L TR,

BN 2: WU f:V(G)—> N . Wl Painter 715 G LI f 7RGt iz A — AN Wik Sng, AR
K G /2 TEL f T ik i) i SR 1 G R AELR f ik iy U 2R 4 f =K (k25 50, MFRE G & 1ELR k-1l ik .
G MIELIEHEHN 7, (G) Fom, RIRIR/MVIERLL k 45 G RAEL k-7 .

512 G (1) 58 UFNE R FIR G 8 Lo M, £ FTE G &1L f-rlkn), MK G 2 -k,
HMA 7(G)< x,(G). fEH—T7l, z,(G)-x(G) X ~ZEMTLMER K.

ST B e 2R AT e v 1] B, 2012 4F, Chang A1 Zhu [6]3ERH T 45 G &A% 3 BIRFIIKE, HKH
4185 4 BBy 4 PE S 5 BEIARAD, WKL G fELR 3-n]ik . 2015 45, Han Al Zhu [7]3ERH 1 =361 i B 2 75
2k 5-n[ ik

AL, AT EISA IR, FRCEH, TED)E. & G £2—/MFHEE, V(G) 2K G Mtk E(G)
2K G b, |E(G)| FORILERITRA . dg (x) ZORTIR x ZEET G fIEE. 2 A(G) M S (G) 7llEl G i
KEEREINE, A" (G) FmKE G IR . X1 SV (G), HiTLG[s]Fmit SHERHTE. K6 =Zd
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SBALEIFE G 1R — AT H A —ATUS BRI H th B2 d. SHHE— d-BLHIELR (d +1) -TILH.
2. A& 3,55 6 ERFEEE

1B AR AT, A 3 BR-F i 2 3-8, 2002 4 Wang AT Lih [8] [91ER T A& 5 Bl P
P2 3-1IBALH . [F4E, Juvan F11 Mohar [O]HERH T AN 6 el F1i K 2& 3-iB4bi). TRBATAE T R e 3.
EHE3: ][9] kA —EEE, Hrh k=356, A THEGAEKE, MK G & 3-ELN.

TNTHFEA TS B AT EAE ) R 8458, B TNATH 4.

EH4: S kA DREE, HAbk=3586. #FTHE GAL KIE, WK G RIL 4- 1M,

NIERHERE 4, T RIRJUASSI BRI ST R . 51 FE 5 & AE B 7R LR B e e o] 8 p — AN G A
[10]H fHETS 8 S HL 31 H 5 B9 4516 H O WaE M o X IR TE H W] — T 51 B 5 B0iE, J5 A TE )
A5 #E 5 I 5 # 6.

SIE 5: B ARAES, Hh A={xf(x)>degs (X)}. #7G-AREL f Wk, WK G REL
[BCIBrA

E: PN G — ARTELL f-nTiEf, FTLL Painter £ G — A B —/NMBRISRNE

o, Lister PV (G) BER — MR T4 X, 485 Painter 4[5 (¥ SR & SE 4% (G — A)N X AT
MBI, B2 RO Painter J¢ AN X HHTIS . XFF ANX T A, Painter {HE—AN—AMWEE, &
FANX FHITEE BE RS g, 25 AN X TS AR S R g e ta, MK Z S deta; 35 ANX
TV A AR f g et MRZ TSR Gt Bk 5 — AN ER . iR il, HAEEENA u, ue ANX, Ti
AU MERREDRD> 1, HTA u ARGt WU u BRSBTS u AR AR D, RN
f(u)>dg(u), PTAZERIRIIES, Tl u MEDEEZ AT 0 1, BIERXFERET T2, ANX i
R gt Bl Painter 7EE G A — M H RS, BRI G 27E4k f-n ki, O

S# 6: A TIHK G & 3-8k, WK G RIEL 4-nlikfH.

EM]: X1 G BB E IRghE . By 2 G i — M EHUNTET 3T, Bl dg (v)<3, HIAghE.
RFTA, G —v i 3-RALH, G-V RAEL 4-Fikm. WS A={v}, BILm5I# 5 wH, K G &2
TELE 4-0] 3511, O

FEEE 3 IS BE 6 B, B 4 KT,

3. A A BT EE

Lam, Xu Al Liu fE[11JUEW 1 ANE 4 BT 2 4-nl3eny, B MdEH 7.

T [LLAE 4 BElR-FHE 2 4-nTiE .

[11]94 B2 R —MERRA S 4 BT mE, B RS2 H—AS 5 AN MEAAT = M AR .
2 HRZEGH—FE, HHEMTFE BT EREveV (H)MAd (v)=4, W H MR -FE.

G2 8: [11]1% & G —AE 4 I HASMA =AM FHE. % 5(G)=4, WK G &4 F -1

S50, HANEAE 4B, WZEAS 4 TAASHEME=MAE. AWTHRNEEEN Mk e 9,

EH9: AT G AT 41, WK GRIL 4- 1M,

TAREH O R EH 7 MITELAAS, JEELER 7 FmALE . ST EE 9 MR, AR Alon A1 Tarsi [12]
515, FRENE G —ANFIE o AEIERA R EEE S 2 A1, BA s B e U ESR, DMEFRATAER .

3.1. BALELHEHNT
% D R G e i, A E(D)#RME D CE MRS . 75 (xy)<E(D), WX Zy
MINAR R E y /& x AR . T v R d S (v) FINEE dp (v) 23 il T v 76 5E ) B D A 4T s i
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B D' R DIM—ATEL, EFXNT D PIME—ATUE Y, Fdy(v)=dy(v), WD R—ARRAFE, 3
|E(D')| 2#rkk, W D A HIH T # |[E(D) 2 1E%, W D ZEHMEATE. 4 EE(D) 5 D (1)
ﬁ%&ﬁ%@%%ﬁ,oaoﬁ%ﬁo%%%&ﬁ%@mﬁéoﬁ
diff (D) =|EE(D)|~-|OE (D) (1)

¥ diff (D) =0, WIAIFR D 2K G 1 —AMFIIE A

Alon Al Tarsi  [12]1) FIRZ5 10 R AR LA — 584G S TR, N Alon-Tarsi £ # .

Alon-Tarsi E#[12]% D 2K G 11— M fEr &, HXMERTIA v #A f(v)=di(v)+1, WK G
T2 f-RIE .

Schauz [5]# Alon-Tarsi &3 2Eh BELFIR G FT, BN E# 10,

R 10: [5]4 D 2K G H—MrREmE, HXMERTR v #A f(v)=d(v)+1, WK G RAEL
f-F .

3.2. EFAERE 12

S THERA T 2 SRR A T IR 5 S, AR S 1L SR BT I T R ) 5 S

EX 1L WX RV (G) T, D RG[X]M— A, R oL

1) diff (D")#0,

2) HFRATHveX A dg (v)<3-(dg (V) - dgpy (v)) 5

FATFR D" £ G[ X | —ANBI E r FEl

MR G[X|H—ARIERE, FATTE G[X 2L,

SEHE 12: FK G R/AE 4 EFHEL, WEGAH AT (D)<3HILFHIE R D.

ARSI B E B 12 (AR R E B 9 S ROLIN . SRA R, EOBRIE R 12 2R, H
Bl G KT BN AR N R M o BRATTEE ST — bR /IS S5 (IR T

5IHE 13: B G AEA L5,

ERA: R D" 2 G[X ]| —MEmAERE, A diff (D")=0. HE G BIB/MERTH, G-Xf—
NAT(D)<3HEFRERE D, B4 diff (D')#0. 4 D& G HERE, HA D& D 5 D" K, E
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diff (D) =|EE(D |—pE )
=QEE(D) ”||OE ")OE(D")|)-(|EE (D) OE (D" D')EE(D")))
=[EE(D")(|EE (D" )—IOE(D’)I(IEE(D"I—IOE I)
=EE(|mﬁ pE ")|diff (D")
= diff (D")(|EE(D")|-|0E (D")|)
= diff (D wm()
#0

Zrl, &MTﬁmm()zmu ")diff (D)= 0. FONXFEEANTIRve X , #H
0 (D) <3(dg (V) ~degy (v)) - L A" (D) <3 3K 581 G BN T i 1. O
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Figure 1. The orientation of G[H ]
1. G[H]HE=E

NHFRATL H E 12 BRI R .

UER: R G KT HR/NERN NG, W s(G)=4. BINE G AE 4B, HLLGAE 4MH
AEMB= /. w58, GH MR -TEH, Hrhv(H)={u, - u} &
E(H) = {uu,,U,Uy, Uzl UyUg, U, Ugly, Uy} o 2 (V) 2K G HIEILE, X TR hvev(G), A
f(v)=4. HE G MR/AEIH, G-H RIEL 4-1EM. 4 f/(v,) TSy, iTHMZEMLE, WX
i=1345, F[f'(u)22, ¥Fi=26, F[f'(u)23. B&Mi=1345, |f'(u)=2; Mi=26,
[f/(u)[=3. W 1 Fiw, WiEGH] K- MEmIERE D, Bt FE - AHbven , A
d,;(D)ss—(dG(v)—dG[H](v))ﬁdiff(D"):l, B G[H] Z&ngit, X555 13 FJ&. O

IRFRATTE R T EEE 12 (IF B, IR B T e B O 2 RO, BDAS A 4 BBl S TR B R AR 4R 4- T k1
EEE T RATT SR iR ERE 14,
FH 14: Hk=34,586 K, A kBRI REL 4-0] 11 .

B
TV K 27 R 4 O AR ST, AT B8 44 o A S 3 2 L
E&ME

5% [ SRR 400 H % B (CNSF 00571319).
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