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Abstract

Given a edge-colored graph G, if each edge of GG is unique in color, then the graph G is
a rainbow graph. The Anti-Ramsey number AR(K,.#) is the largest positive integer
k such that in any k-edge-colored graph K, the graph K contains no rainbow graph
in the family .%. In recent years, the anti-Ramsey number of graph has attracted the
attention of many scholars, and the anti-Ramsey numbers for graphs in planar graph
has been deeply studied. Jiang and West studied the anti-Ramsey number of trees
with k edges in complete graph, while few conclusions were drawn on the anti-Ramsey
number of trees with k£ edges in planar graph. In this paper, we study the anti-Ramsey
number of trees with k edges in maximal out-planar graph and get its upper and lower

bounds.
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1. 515

MR —ANUGOE G %SG RA R, BARNRE G ZRALH. X T4 %1 E
K MG 7, ifgiag el G TAFER F h Rl B s KEes, © 8 7 £F G+
1] anti-Ramsey %, i/ AR(K,.Z).

Anti-Ramsey & - H Erdés %5 A [1] 7£ 20 el 70 FRIEH, BWx T ERETEE M
anti-Ramsey 25 K1 Turdn VIR, HHEE T4 kL < 6 B, BET2EHH anti-Ramsey
HWgEe. JEk, %M HE Montellano-Ballesteros %5 N [2] 5 &Mk, 2 J&, PAsE 2N BEE
anti-Ramsey $0#%) 2 W78, a0 (3], H1 [4], B [5-7], UCEE [4,7-9], FRAR [10,11] ZER7E 52 4 B
anti-Ramsey . 1T — 43K, T anti-Ramsey HIHH 50 46 DL — Lok ik 1 B SRR N BEIE, Bedn:
SEA TR [12-14], “FHEIE [15-17] &

KT k FIAOWWE anti-Ramsey B A L. A HIAE Jiang A1 West [18] HIZ5 18 H,
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il E T k RIS 2R K, F anti-Ramsey . 2 J5, Jin 1 Li [14] HFE T HAEEE
HE ) anti-Ramsey 2. 51T, Zhang F1 Dong [19] 25 T — M AXKZIE k FZIAHMIETEL
W ERE. FNAH T Y max{2,n -3} <k <n—1LK =2 <k <n—1 B EAERE Y LR
/NFRTESS fige, ARAETHSR O EAR . EA SO, AT S EEELR R RN, 45 T k SR RE R
1 anti-Ramsey ZHIVEH.

NT I ERORAR SR FELE W, NS HTREMABINE LTS, G218 G, V(G) K
G TR, B(G) #oxBE G L. XM TAEEMANTIL u,v € V(G), 4 e € E(G), & e =uv, Nl
PRI A w AT o SR AHAR ), FERRTIAL w BX v 51 e 2 RHI. X T B G M H, £ 2 V(H) CV(G)
M EH)CEG), Wi H 2K G H—NTHE, idfE HCG. 3 V(H)=V(G), WK H & G 4k
L A, E H RE G K—NTE, P, B 2l 2E H WA, K i o e Fi, y € B,
ME zy € G, WMk Fy 5 F, £ G H2MHBH.

Ty, R k KA, F RomAA k FAKWMPES. B G Mo LILREE: 2B G N
WRAFHE M, MAERTE, B F, R, F 25002 G aX. WiEE G fifg v(Gr) =
{Fi,Fy,--- F,}, B FiF; € B(G*) JHACHAFER u e V(F),v e V(F), g w e E(M,). %4
EE G* Wi KILEC 1. % FF; € I, X F; 5 F; ILECT). # F; /2 T ARWAE), Wk SZ F,
RIS 3. G Bakse 3, JATE—Ba N E . Rk F, 5 F; ILRCRE). & F, 5 F; £ G
HERIL AT, WIRR F, 5 Fy AL SUEER S 3. 75 AR AR fUUE L 43 3.

2. I|ASNFEEIS k& FIAREREE

2 M, Z—NNECY n BIRCRANFIHIE.
Theorem 2.1. 4 k>4, n=c (mod k), A&

Fk) = (2k=5)[n/k|+1, 0<c<2,
| 2n-5[n/k] -4, 3<c<k-1

MERR: EARBRANEW TR, & M, 22— MECN n RSB B M, #7050,
1EF 1. c=0.

2 M, 72— NEOY n FIBCRSNTIE, B0 E(M,) = E(Cn) U{ziziy2,

TiTits,  ,TiTipk—o|i = (t — Dk +1,t € [n/Ek]} U{zpz;_1, xnxj, xnxji1|j = th,t € [n/k—1]}.
W xiive, i, o, TiTipp—o FAERIBUE, K i = t—1)k+1,t € [n/k]. ¥ zjzj00 - Tjip—2

OB mARREIE, Hd j = (- 1Dk+1,t € [n/k]. #INEBRBFMER MG DL EYE
T M, # ((2k — 5)n/k 4+ 1)-145eth, HIXAAGROAOE R kSR8, KIS AL

BR 2. 1<c<2.

2 M, & NEOY n FIRCRSNTIE, B84 E(M,) = E(Ch) U {222,
TiTits, -, TiTirp—o|t = (t—1)k+1,t € [[n/k]}U{xnxj_1, 202, Tpxjialj = th,t € [[n/k] —1]}U
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{xnkan/kjfhxnI‘kLn/kj}'

W e, TiTits, o, TiTipp—o RAFERIBE, KA i= (- 1D)k+1,t € [|[n/k]]. ¥ 240
Tivp_o AHHIARREE, Hd j = (t — Dk +1,t € [|[n/k]]. B FRIDAFKR MG DL
WM& T M, 1 ((2k —5) |n/k] + 1)-1a 43t HXMihReAN0ERILT b ZA0MR, BT Ak

M.
1BH 3. 3<c<k-1.

2 M, Z—MNECY n BIBCRAFIIE, BOUE E(M,) = E(C,) U {zz4a,

TiTiys, -, Tiivk—2|t = (t — Dk +1,t € [|[n/k]]} U{znzj_1, 202, xrxja]j = th,t € [[n/k]]} U
LTk 0/ H1TE /K] +35 Thin/k)+1Tk [ n/k]+4, " > Th|n/k]+1Tn—1}-

W 2imigo, 0iTigs, - T FARBBIE, Kb i = (- 1)k+1,¢ = [|n/k]]. ¥ zjz5, -
Tjik—2 P PIAFRFIEE, K j = - Dk +1,t = [|n/k]]. FKH Tk n/k|+18k|n k|43
Th|n/k) 18k k445 > Thin/k|418n—1 PAB i n/k| 41Tk k| 420z A EHIEE. T T B2 FH
PIE—Fp gt e, DL EME T M, B (2n —5|n/k] — 4)-10 4t HIXFID A0SR b %
TR, BRI T ST

JTUEWI LS, FATRFHEY M, (iR <2n — S0y 1)@;@@%&@@:%@15@ k IR,
BBAFAE— DL G ¢ 15 M, NMAERILK k FIAMWHE. |cf =2n — 3% + 1. & G & M, I
—METHE, BR |[V(G)|=n, |[EG)]=2n— 2 +1.

2k—1
TAVE Fi o, JFy NG WIS, s NG 3L BRI G HAFEALE kSFLRIM, W G iR —
Mo BN T T k. W TARRAE M, TN F, Fy, | V(E)| = na, [V(F))] = ne.
B ny =ny = k. BT F, F; RWANE M, FAHES S, WHELE o/ € V(E),y € V(F), B
'y € E(M,). BT 2’y ¢ E(G), BBa—EMFLE—%1L ¢ € E(G) B c(a'y) = c(e/). TATKIM
G — e +2'y FAE kAR, FIE. BRI ny +ne < 2k — 1.

FETRBATEE G #4770 SCULEE. BB (1) AFAE my X RIS RILEL T 3. (2) AFAE mo XFHE
AL AVC L 53 3¢, H AR VS D 79 S BT U8 AN T8 T &y FRATHE mo XTAEASL s VT AL 43 3 Ti
B HNIE no. (3) FRAE mg XFHEINSL SULAC 73 32, HARXSULHC Y 7 ST R 8 FER T45T k+ 1,
FATE mg X AEARSL RULHEC 73 ST R TR ng. (4) FAE ma DNIRSLIY S Fy, Fr, -, Fy WAL
fe, H |V(Fi)| + |Fio| + - - + [Fa| = na.

HANEZBE] s = 2my + 2mo + 2mz + my, n = 2my + ny + Nz + ng, Mo > [na/k|, mz >
[n3/(2k —1)].
Claim 1 {EEWHANE M, FHES L F, Fy, 2 |V(F)| = ny, [V(F)| = ne. IR 3 <nyitna <k,
BN F, F; W RAFIE M, 53, & n = 1, B F, AL 3, W E(F)| =
20 —2=0. RN 3 <ny+ng <k, FTLL2<ny <k —1. BT F RSP E LSS, A1
i ng > 2, HT F, RICKAMFINE M, B3, W |E(F)| < 2ny — 3. 8% ny = 1. ALK
5 ony =1 BEIEBARR, BT ny > 2, F |E(F)| + |E(F)| < 2ny — 34 2ny — 3 = 2(ny +ny) — 6.
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b, BAME |E(F)| + |E(F)| < 2(nq +ns) — 5.

Claim 2 fEEWANE M, FHIEHIISC L Fy, [V(E)| = na, [V(E)| =ng. R k41 <ny+ny <
2%k — 1, M4 |E(F)| + |E(F;)| < 2(ny + ny) — 6.

BT Fy, Fy ZWANE M, FAHE Y3, WAFETE « € V(F),y € V(F)), B zy € E(M,,). 8%
F,, F; "AEERIA. HT 2y ¢ BE(G), BA—EAFE—%10 e € E(G) H c(zy) = c(e). FATKIN
1E G — e+ xy THELE k UK, FJE. Bt F;, F; 2D AFE—5%E1.

B F, F; FEE—NOLED T F. BN k4+1<ny +ny <2k—1 H |[V(F)| <k, Bf
LV (E)| = ne = k. MABWE 1, ATT UG R |E(F)| < 2k — 4. B |E(F)| + |E(F;)| <

Bk F;, F WABFE =N S, B =2 RINE+1<n;+ny, <2k—1, ATbL
k—1<ny <k X ny=k & F, PAFESIL. BT F, F; RWANME M, ARG, 47
%E xr1 € V(E),yl S V(Fj), ﬁ T1Y1 S E(Mn) EE;J: T1Y1 ¢ E(G), ﬂﬁﬁ—%ﬁﬁ—%iﬂ e € E(G)
H c(ziyr) = cler). BATRIAE G — er + ziyn THHAE k AR, T JE. Fibh F; h&RDAFE—%
il AREWE 1, BATH |E(F)| <2k —4. HI |E(F)| + |E(F)| <2 +n2) —7T=2k—3. 4
ny =k — 1 B, WATATLAS 2] |E(F)| + |E(F))| < 2(ny 4+ ng) — 6 = 2k — 4.

B3 <ni <k WNk+1<ni+n <2%—1,Hbh3<n <k BT FF HEDE
E— 480, BEEAE F . BAVBE |E(F)| < 2ny — 4, |E(F))| < 2ny — 3. RERATE
|E(F)| + [E(F))| < 2(n1 +n2) — 7.

g LR, AT |E(F)| + |E(F)| < 2(ny +ny) — 6.
MR FR 53, FATTA] LAAITE

|E(G)| <2ny — 5my + 2ns — 6ms + 2ny — 2my
<2ny — 5 [ny/k| +2n3 — 6 [ng/(2k — 1)] + 2ny — 2my
=2(n —2my) — 5 [na/k] —6[n3/(2k —1)] — 2my
<2n—5[ny/k] —6[ns/(2k — 1)]
<9n —6n/(2k — 1) < 2n — 6n/(2k — 1) + 1,

&, K B ST

gi LRTIA, e 2.1 UEMsEEE. O
3. 54

AU SCAE [14,19] (FERE RN T A4 B k 20 anti-Ramsey 1 7@, 5 5&
T HAEM KA E ) anti-Ramsey 3. AU SC et AR A8 G2 (4 11 751243 B AR R A1 1 B A B

K ke 28I anti-Ramsey 8 EF 3535 R — FhO7idont B 1020 SCEAT RO, 8350 S
Xt BA R AR K A1 T P P SR U S B KA 2, A5 207 JEE W 57, AR BE B oL, BT k
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LI AEA R BRI B anti-Ramsey 25 R E D, AR SCHIBE A N4 J5 4k St 7t H e B E o
k 230 ) anti-Ramsey FRAEERE. X T4 5 (07807 10 £ B R RS 40 /N k 2530 R LERR R 4
P E - anti-Ramsey #0MYEHE, LRI EREY b 258 1 anti-Ramsey %1
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