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EE G 8 anti-Ramsey M2 EFHREE ¢ DA GFEETARITFE H NEXEEH. BK
anti-Ramsey # BAISEII 2R, THRLREZHELXFH anti-Ramsey HEEI 2
AANBIR. Gilboa fRoditty %R TH/MHEE S XTHWANEETEEF R anti-Ramsey
%, miEEBELEFEEFSD anti-Ramsey BBRICAIMNERE D, K SOFLALELLX A 77 [ FF
RUOZEERY Cuth, XNEEBEEAEFE=AHF5EHH anti-Ramsey ¥, B2 THHEE
n>243,6>2, 243t —9< AR(Tn, Cs UtPy) < 2n + 4t — 5.
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Abstract

Given an edge-coloring of a graph G, G is said to be rainbow if any two edges of GG
receive different colors. Given two graphs G and H, the anti-Ramsey number of H in
G is defined to be the maximum number of colors in an edge-colored graph G which
contains no rainbow copies of H. The anti-Ramsey numbers for graphs, especially
matchings, have been studied in several graph classes. Gilboa and Roditty focused
on the anti-Ramsey number of graphs with small components, but the results of the
anti-Ramsey number of graphs with small components in plane graph are few. In this
paper, we continue the work in this direct and determine the anti-Ramsey number of
C3UtP, in plane triangulations, then we can get 2n+3t—9 < AR(7,,C3UtP,) < 2n+4t—5
for n > 2t+3,t > 2.
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1. 48

4 MG G, iR E G R BRI E, IEAPRE G ARALEL X T4
SEME G H, gt G T EERIL T’ H W/ Bias, i H €8 G iR, 0k
rb(G, H). [FIFEH, X Taa el G H, (ER A5 0K G P ATFEETRAL 7 B H i RS0
#, i H /£8 G 11 anti-Ramsey %, 184F AR(G, H). ex(G, H) =R E G hAESAET T
Kl H ol

Anti-Ramsey #(:& H Erdés 55 A [1] T B2l 70 FAE RIEH ), I HAuEs 1 BfE 22
ff] anti-Ramsey #5 I Turdn 0% VI, BB 708 KHE & R E e KoL, /5217
Z P ETE 52 2 B ) anti-Ramsey $00— 284538, thln: B [1-3], # [4], [ [5], ILEC [2,6-8] &5, A&
S HE R ARIEE K Y anti-Ramsey #a . — M Z AT KK R ILEL. Schiermeyer [5] M Chen,
Li F1Tu [6] WEBA 7 PLACAE 56 4 B 1 fJanti-Ramsey #{. Haas and Young [7] E | 58 & UL AL AE 5¢
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2B ffanti-Ramsey #{. )5 Jahanbekam 1 West [9] %5 [&5¢ 4 B /1 ¢ N IUAAL 1 56 52 UL EC 1)
anti-Ramsey #{. —+—t24 ISk, T anti-Ramsey ZUPHF 70 H 46 H 56 45 B8 7] — L8 Bk 1 B2,
bodn: = [10-14], P B [15-22], K] [23-26] 5. AR, X & B 7t 3 24 T UL
TE-F-1H B LA LG8 BT 72, 5% 11 = &) 70 B ILEC Y anti-Ramsey BB LA R, £ 7T,
FORH A n-T00R 110 = A 35 0 B R RO %, & 28 Jendrol’ 45 [17] 45 th 1 4 7€ I UL A6 ~F 1
=HE15r BEHH) anti-Ramsey BHREHI1E, JF45 0 7 DLECAE i =% 73 B P ) anti-Ramsey $H)
BN H TR b E BULECAE S = 3 20 Bl i anti-Ramsey ##) BRI FEBRECK, 25
Qin %% [21], Jendrol’ % [16] il Chen % [15] 7E [17] MIFEAE FIZ#T4E /N 7 UCECAEF1H = A 514 B 1)
anti-Ramsey (/¥ 5. 52 Qin %5 [22] #i7E 1 VLHCAEF 1 = A &1 7> Bt 1) anti-Ramsey £ R
1H.

FRUTECAP, Gilboa 1 Roditty [27] BA &z Bialostocki, Gilboa #l Roditty [28] 133! T ¥ % HAhIEiE
i E7E e e B anti-Ramsey 3104516, H Bialostocki, Gilboa Fll Roditty [28] 32 T 524K
T e 2% DU 2538 I HT anti-Ramsey %0, Gilboa F1 Roditty [27] £ 2 16L& VAL 1 HE 2% 8 K 75 58
2K H ) anti-Ramsey 24518, GHEP; UtP,, Py UtP, MCs UtR,. A& VLA AT EE qu:ﬁg
A5 B anti-Ramsey 0SB FHREE R, IASCAE DL AR SRR b, W98 Cs Ut Py XN/
(T3 73 SR ol 1) PRI P 1 = A1 %1 40 & P ) anti-Ramsey 45

T IR, N ARSI E XARFS. fEE G L VI(G) M1 E(G) 70 alRsB G R T R AE
AL, V(G) Hiz NE G TS, B(G) Wtz AE G B, 4, [V(G)| Fle(G) 73 ZRrE
G IS EAILE. SMEE u,v € V(G), e € B(G) 13 e = wv, WFRT A v 5 v B4R, K u
5o BN, FEHFRTAS w (8L v) 514 e BRI, X TAERE S v € V(G), 58 v fHRBLRIIAR
HH s v fEE G RIEE, B4R d(v). =Mz € V(Q), BAITH N (x) FRG 52 AHAHER
TR Tl S T s8R XTI G H, =& V(H) CV(G) M E(H) C E(G), Wik H ZE G 1
—NFHEVIMEH CG. HV(H)=V(G), WK H NG WAERTE. BHE G HTAEZES V(H)
A SR IESRE S E(H), WA H AE G BB, idh GIV(H)]. X T V(G) A
AHZESG SHT, H eq(S,T) £ G 1E S T Z M FrE A% .

2. TE=/AF7ESH C3U P, B9 Anti-Ramsey

HOG, X Cs ARG
EIEL. [5] AHEE m&i’( n >4, AR(T,,C;3) = |2%2] —
T2, HETEHR n>6, AR(T,,C3UP) = |22 4J — 1.

MERR: A TER RS, BATKR KT, € T, RGOS EIT, AERIL Cs U P, RAEER 1, &
T, FE—MANEEHIL Cs 1 (|22 ] —1)-10 %6 o HILE T, il c AEERIL C; U Ps.
WA AR(T,,C3 U Py) > |222] — 1.

BT RIEHAER AR(T,, C3 U Py) < |22 — 1. BRATABEIEWRARE T, € T, WER
|3t |- RO E DML Cs U Py RO, BAFE— BT, B [ 2572 |- LR A a5 RIL
CsU Py MRAEER 1, AHRBNE T, 85— MRILTE H 5 Cs A, £ V(H) = {v1, 02, vs},
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K v € D ARYE d(v) S Emitie.
1§ 1. fEE— AT v € D 17 d(v) = 3.

T 25| > 8, FILAEE—ATA w € DM dw) > 1. B wo, € B(G). RATTLIEE
T, [v1, 02, 0] U Ty [w, v3] & —AFAL Cs U Py, FJE.

15/ 2. TS ve D#EEA dv) < 2.

WD HEEHCN2 WSt X TD AR E AN FEECN2 T A v Flw. ASHER I,
E4 {vv,on) C B(GQ). WH wos € E(G), MATUESRE DRI Cs U P, FILH
{viw,vow} C E(G). W] MR &D AR EEHCN2 TR Hor, v M4 REAED HAFLE
PN B2 BT v, w i f3vw € E(T,). HWHE Gluy, v, vs,v,w] W WEE 1 B, BT K
T, RERIL Cs U Py, & T T, [v1, 02, 03] U Th[v,w], T B T, [va, v, w] U T, [vy,vs], AT
Ty lv1, v, w] U T, [vg, v3], ATLMFE] c(vw) € {1,2,3} N {1,5,7} N {3,4,6} = @, T)&.

U1
6
AN
v3 7
U2

Figure 1. Glv1,v2,v3,v,w], vw € E(Ty)
1. vw € E(T,,)BG[v1,v2,vs, v, w]

BIEAED TR RPN EHON2 BT v, w HAvw ¢ E(T,). 2PrA7ED Tl d(v) < 2 1
AT R V. G — vy L& 2 fos. AHERIL, /EBIG — Vi Hfie AU, i b
Tow ¢ E(T,), MERG — Vv, mRgANUE A 20HF1 NMEBUNT2 8. BIRFET S € V)
TEvivovwoy FBHI P TH N Bl Ed(z) = 1. APifiikve € BE(G). AMERIN, BT, — vive HHTH
B Ne(vive). BT BT, [vr, 2, w] U T, [ve, v3] —NEALCs U Py, 77 J&. MM AT FIXHAT
eV T € Vi B d(x) = 0.

U1
| Tt
U2
Figure 2. G-V
2. G-V

UL FATAT LR He(G) <3+ 2t+ (n—3—2t) =n. Hn =2k, f e(G) = 2] =3k — 2.
R 3k —2 <n =2k INMA L <2, FE Hn=2k+1K, feq) =222 =3k KHit
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z

JB 52 3

3k <no=2k+1. MTIATLLEE k<1, F& FEILE T, 04F5 |30 ]- Dyt & — AR
C3U Py, Bl AR(T,,,C5 U Py) < [ 254 ] — 1.

i LR, ERL 2 AEW]SEEE. ]

3. FE=/AZI7EH C3UtP, Y Anti-Ramsey #

EIE3. sEZE 0 >2t+3,t>2, AR(T,,C3UtP,) > 2n+ 3t — 9.

WERR: 4 P 2T RUBT N vi,vo, - - v B — 2586, H 2B 2E P ISP M AHZE R T A 2,y IF
Bz f1y BN ME P J:E’J'@:/I\ RARERF I = A5 0 W, H RSN, 2, y, v 1E R
Ft A |H| =t & Ty Zdid s H AN F3Em—AS SR G854 F e rd
TS AE A 2R = A E 0 B Kk Ty RTTSECHt+ (2t —4) = 3t —4 I =MAHIHE. 4
w R INTE H AR —ANH T 2 T RiEd s Ty MEE oy, w WM n — (3t —4) 4>
T e, RN TSR wy, wa, -+ - wa_sea, 515 {wwi, wn_3t447, W _s3i1ay} € E(T) HXTFTA T
ie{l, - n—3t+3tKw 5T TN z,y,wq MEFSREE n ATEH=M5 0B 4
t=4Hn=121KT KH&EmLE & 3 Frs.

Figure 3. The construction of T, t = 4 and n = 12
3. Mt=4Hn=128KET KL

Jl&yk T e T CIET E’Jg | L_ @A g% wwl,wwg,-- y W —3¢4+3Wn—3t+4 ﬂtéjj 1 9)():
BETE T HIFE T A S 1 ARBEAHFRE GG E. TSGR T AMERIL C3 UtP,
H e MBEERE B3n—6) — (n—3t+4)+1 =2n+3t—9. KLIEM T AR(T,,, C3UtPy) > 2n+3t —9.

2k LRk, w3 UERH TR EE. |
EIR4. MEZEEH 0> 2t +3,t > 2, AR(T,,C3 UtP,) < 2n + 4t — 5.

JERR: FRAVELE XS ¢ FEATIHRAE. 2t = 2 0, SHEE n > 7, IEHAE R AR(T,,, C5 U2P,) <
on+ 3. ATAFIEVERE T, € T, FEE (2n + 4)- RO S —DNRIL C U 2P, idK,
BAMBRAAE—ANE T, H(2n + 4)-AREANEE I Oy U 2P,. RYEEHE 2, nTUESHEE T,
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A Hy B Hy AR RAL T H, 3 Hy = Gy H Hy = P 4 G RET,
[ ANEON 20 + 4 AT A TR B & T H. 4 V(H) = {v1, 05,03}, V(Hy) = {vs,v5} B
D = V(T,)\V(H). ¥HERITE v € V(G), M d(v) ZoREE G thiv IE. 295, B G A g 5
Cs U 2P, A7 . R XHERET S v,w € DA vw ¢ BE(G). MIIAMERE v e D HO0 < d(v) <5.
BERRX T 0 € D AR d(v) BAT A LI 18

185/ 1. fFE—AN T v € D §43 d(v) = 5.

I {vo, vve, vz, vug, vus} C E(G). WMRAFETR w e D\ {v} Al ie {1,--- 5} ffiffwy; €
E(G), MATLAEE 5B — DR C3 U 2P,. I AT IS BIXHMERE T A w € D\ {v} #H d(w) = 0.
MiMi2n +4 = e(G) = e(GIV(H)]) + eq(V(H), D) < e(Ts) + 5 = 14. AILIFEIn < 5, T J&.

1B/ 2. A= v e D 15 d(v) = 4.

R {vvr, voa, vug, 005} € E(G). WERAFAET A w € D\ {v} Mie {1,--- 4} [EifFwy; €
E(G), MAEZHE—AFAL C; U2P,. FIFTUAREINAEE w € D\ {v} #H dw) < 1. M
iM2n+4=¢(G) =e(GV(H)]) +ec(V(H),D) < e(T5) + (n—6) +4=n+7. AJLAEH n <3, F
J&.

& {vvr, vve, vo, vv5} C E(GQ). WRMAFAAETI R w € D\ {v} M i € {3,4,5} ffiffwy; € E(G),
WAED LB —ANFAL Cs U 2P, WHRAFATE w e D\ {v} 13 wu, € E(G), AT LK
W G, va,vs5] U Glw, v1] U Glug, v3] =—NEEL Cs U 2P, X J&. WIRAETIS w e D\ {v} {15
wvy € B(G), AT LURIL Glv, vy, v5] U Glw, va] U Gloy, v3] 7&—AFHL Cs U 2P, 7 J&. RIHEAT LA
BEHMERT S w € D\ {v} #AH d(w) = 0. \2n+4 = e(G) = e(G[V(H)]) + ec(V(H),D) <
e(Ts) +4=13. /JLMFEIn < 4, TJE.

&R 3. FAE—DTA v € D EfS d(v) = 3.

R {vvy,vve, vv3} C E(GQ). MRS w e D\ {v} fli e {1,2,3} 13 wv; € BE(G),
LB GBI —NRUL Cy U 2P, FJE. Ha IS RIXHMERTIA w € D\ {v} #H d(w) < 2. A
M2n+4=e(G) =e(GV(H)])+ec(V(H),D) <e(Ts) +2(n—6)+3=2n, TE.

R {vvg, vvg,vv5} C E(G). WRAETIS w e D\ {v} M ie {1,---,5} {3 wv; € E(G),
WAE BN — DAL Cs U 2P, RIE AT DA BIXHEE T A w € D\ {v} #A d(w) = 0. M
M2n 44 = e(G) = e(G[V(H)]) + eq(V(H), D) < e(Ts) + 3 = 12. A[LIfFH| n < 4, T/JG.

% {vv, vv0, 005} C E(G). WRFETI S w € D\ {v} fli € {3,4} 13 wv; € E(G),
MAE B —DRAL C3 U 2P, REMFAAET N w € D\ {v} 13 {wuy, wus, wvs} C E(G).
& T B T, v1, v2, v3) U Ty [v, v4]) U Ty [w, vs], T B Ty [v, v4,v5] U Ty, v, v3) U T, [w, vy], BA K F &
Tov, va, v5]UT, [v1, v3) UT, [w, va], AT LARE] c(vvy) € {102, 0103, U203, w5 } N {0405, V5, U203, w1 } N
{v4v5, VU5, V103, WUa } = @, FJE. FIIHMERETS w € D\ {v} #H d(w) < 2. \ii2n+4 = e(G) =
e(GIV(H)]) + ea(V(H), D) < e(T5) + 2(n — 6) + 3 = 2n, FJ.
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1B/ 4. FANTS v € D #4 d(v) < 2.

LB 2n 4 4 = e(G) = e(G[V(H)]) 4+ eq(V(H),D) < e(Ts) + 2(n —5) = 2n — 1, FJ&. Hukxt
f£E& n>7, AR(T,,C5 U2P,) < 2n+3. 3t =2 B 4 L 58 .

At >3 BIRIEHNEREn > 204+3H AR(T,,Cs UtP,) < 2n + 4t — 5. ATH T
AP REE T, € T, WAEE 2n + 4t — A)- AR EHAE — MBI Cs Utk IR, 8A
AL —DNET, 1) (2n + 4t — 4)-A G OAMAEE T, NSRRI C; Utk R A&,
AEGSEE T, 88— AW H M H AR AR FB H, K H = C; A
Hy = (t—1)P. 2B GREET, —NLHEN 20+ 4t -4 KRILAERTEHOE TE H.
B B GARES Cuth, AMKTE. 4 E(Hy) = {ww, € E(G) : i € {1,---,t — 1}},
V(Hy) = {ug, - us_1,wi,- - wi 1}, V(H) = {v1,v,v3}, L R = V(G) \ V(H). XIH&A
i€ {1, t =1}, BATAT LR [N (ui) N R| < [Ne(w;) N R|. BAVE G AMELE Cs UtP,, ft
LB G[R] B, XA € {1,---,t — 1}, B|Ne(u) N Rl = 0 & |No(uw) NR| = 1
H Ng(u;)) "R = Ng(w;)) N R, AT MR FIAER 0 < i < 180 wywy,- - - ww 2
INe(u) NR| =1, iR € {I+1,--t—1}H [Ne(u)) N R =0, HF o<1 <t-1
Kt eq({uy, - - u,wy, - - w},R) = 2l. & L = {v1,v2,v3, w41, - w1} [0 =1t—1HK,
eg(L,R) =2(n—2t+2) —4<2n—2t—20—2. H{1<t—-28, BT G[LUR] - E(G[L]) &—A Tl
HMECNn —t— 14+ 1P 3B, T eq(L,R) <2(n—t—1+1)—4=2n—2t—-2]—-2. HT
K G RTHEE, TATE e(GV(H)]) <3(2t+1) — 6 = 6t — 3. Hite(GQ) = e(GIV(H))) + e ({uy, - -
Supwi, -y wt, R) +eq(L, R) < (6t —3) + 20+ (2n — 2t — 21 — 2) = 2n + 4t — 5, A J&. MIfiEH
T AR(T,,,C3 UtP,) < 2n + 4t — 5.

ZR ERrd, B 4 kW] e R, |
=+
4. :E'\gn

MGilboa 1 Roditty [27] 15 2% 2 UL HC A HEZ 8 K7L 58 4 H 1) anti-Ramsey #4518 3k
35K, FFd et = A o BV REEL BEFL RS TLEC R AR B Cs U ePy 721 1H = A &1 70
] anti-Ramsey $, A8 3 3 B0 1 1) 1E B AE e 15 2P 1 = A 5] 90 B H Cs U tP, 1) anti-Ramsey
BRI, e is H ROV, 0 78 B S5 i A5 207 &, ATER] B3 X — 8 it 94 J5 4k
St 7 HAh AL 2 LT 0 I 3% 18 7T T = A 5020 B P ) anti-Ramsey et 78, TP &4
MR A%, FEXT G BEAT 0 A I e — TE WUXERE, & )5 T ZER 0T 7807 1) 2 7 A W 4 /N AR SOA
AHIAJ A B FORIR FE, DA KOS oA 025 DU IC ) AR 721 10 = £ 31 70 B Y anti-Ramsey TR
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