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Abstract

Let G = (V(G),E(G)) be a simple connected graph with |V(G)| = n and |E(G)| = m. A
bijection [ : E(G) — {1,2,...,m} is called local antimagic labeling if for any two adjacent
vertices u and v, w(u) # w(v), where w(u) =3 ., f(e), and E(u) is the set of edges
incident to u. Thus any local antimagic labeling induces a proper vertex coloring
of G, where the vertex u is assigned the color w(u). The local antimagic chromatic
number ;,(G) is the minimum number of colors taken over all colorings induced by
local antimagic labelings of G. In this paper, we study the exact values of the local
antimagic chromatic numbers of some graphs based graph operation, such as F,, +{e} ,
where e is a pendant edge adding to F,, and the sub-divided graphs P,,(S,) and P,,(S;,)

of some special graphs.
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4G = (V(G),EQ) &—NMEAEIMLAMAERERTIE K— DR f: EG) —
{1,2,--- |E(G)|} NE G K BEXIbR T, Wik f i 2t T B G BAE = AT w Ao #R w(u) #
w(), HHw(u) = 3 c g fe), B(u) 25T u HRBRRIB RS, — A G FONRBEZIR, ak
KB GH AN IRELIA S, B R EZIAR S (1) 5E X i 5 /2 tH Hartsfield #1 Ringel [1]7£ 1990 41 X2
H, ABATTIE SR “BR T Ko LA BT A I B B A — AN RBEZIRR S A, HE ST AE
¥ A 5 A AR .

I JUAE, Arumugam %8 A\ [2)F1 Bensmail 88 A [3]43 I OSZHISE H T — N BB Z AR5 FHAT AR 55
P S R R ELIbR S, HF BRI “Br 7 Ky LAY BT A 68 1] 5 B — AN R S B £ b
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S HEREL R AR B(G) — {1,2,- L |E(G)]} 2B G — Rl R BELI RS, R T
Kl G AT AT P AR AR A T A 0 B0 w(u) # w(v), FFw(u) = 32 e, fe), B(u) 25 mlu s
BRI sEE. — B GWARMRBEZIN, REGH AR ELIRS. HXE G s vE
Bilth w(v), BAAE G FAE— N R BELIbs 5 B A S HE G 1 — AN IEH SE (. [N Arumugam
N 218 T R B B S B GRS R B4 A R R R B 2D T B
P DB, 12N Y. (G), AR T Bl KiEE. RS — SRk ERW R R ELE
BRI YIME.

Arumugam 5N 2] H T EG 5k MAZEL #2E(n = 0 (mod 4) )RR BELIE &
Horda ke, DR R BN R EIM % — %, R BE B R I BE L) (B0 i DA
£ 2018 4F, Lau [4]% AN T 15 BEIAH OC BB B 1) Jra i S BE 406 €, DA e — A I 2 b — 2%
SE T R S BE 4G Ea B AR SR (5], AT T — el G B AU B R I BE 2D gk, Bl i
I} B4 7R SCHR (6], 4 T e A IR R R B (4L [ Arumugam [7]55 N4 H T K
. 2K K, 52K K, 15 corona R J& i [ LI AL Nazula [S]H7E RIAE4A H T 518 K 1
Jri B I BEZ )G (o B ) 2, B an: WL P M SRRl £E 2020 4, Dafik [9]58 N4 H T AHE A
(0350 43 I e 8 S BE )36 o UM, LR L, B PRI 2 TR ) S i e JBE 4 35 B ) Y e

5T Arumugam. Lau. Dafik 5 AW 78R ACTH BIF1E B FE — Le B 5F Jm i I 404 300
gL RSO AL T ROEEIN— 2 BRI AR B XUR B 5) 3 B e S B 40 .

2. TEHER

M REERAEBRWA T A A — A A LW AR RE, A F,, Kb nfEWEF, H
=M. AEEE, FSERAV(F,) ={u; 01 <i<npU{v:1<i<n}U{z}, 85
NEF,) ={uwv;:1<i<nyU{ou;:1<i<n}U{av,:1<i<n}BikeKiEKEF, FTE—
%10, WA F, — {e} WFRR F, % —%10 e. Arumugam 55N [2)75 2] T 5] 3.

I3 1 [2) XTFHEE, — {e}, e AKHE F, FMERE—514, A x1a(F, — {e}) = 3.

AN H G E F, i FARR — %851 e Z G R BEXTE (L, 1331 LA T 45 R

EE2 X THEE, + {e}, e NIMERHEE F,(n > 2) ERER 8D, U

3, e=uzv;
HeE.

) >N

3 < Xa(Fn +{e}) < {

WERR 2B F, + {e} WRENV(F, + {e}) = V(F,) + {v}, UEAN E(F, + {e}) = E(F,) + {e}.
AT CABH A3 X0 (F, + {e}) > x(F, +{e}) = 3. 8 F R, EXL—M0H f: E — {1,2,...,3n+ 1},
i
fle)=3n+1;

fluw) =1i,1 <i<mn;

flaw) =2n+1-i1<i<mn
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F
flzv;)) =3n+1—-1i,1<i<n.

WRAE LRSS, 70 LU RS T S 25 s i BUE 2 A0
1B/ 1 B4l e IEAGHIE F, B0 e B NS AT e = zo, BEIN & TS M BUE A1

w(v) =3n+1;
w(z) =4n(n+1)+1;

wv)=3n+1,1<i<mn;

F
wu)=2n+1,1<i<n.

IR, A F, + {e} N R EIbRS, EL T 3 R ISR MG, B v (Fy + {e}) < 3.
H X1a(Fo + {€}) = 3. 11 Fy + {e} HJR MR BEQI A € I 1.
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Figure 1. The local antimagic coloring
of F5 + {e}
1. F5+ {e}REB IR BELIE

A2 &4l e MAEACHE F, BAER — A 2R A B AR — itk RBEHL 5 miu HIE,
B e = wyv, BEI AT LAAG 2 TH 1 I AUE Z A5

w(v) =3n+1;
w(uy) =5n+2;
4050 L FH Hy
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w(u;) =2n+1,2<i<mn;

wv;)=3n+1,1<i<mn;

il
wx)=n(@n+1),1 <i<n.

R, fREE, + {e} — AN REBRELIRS HAERA T AFERAEE, ¥ x(F, + {e}) < 4.
Py + {e} 1530 R BRI L 2.
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Figure 2. The local antimagic coloring of F5 + {e}
2. F3 + {e} IRt X%

3138 2 [2] MR —NEINNTFIIN T, A x.(T) > 1+ 1.

513 3 [9] Kl 5SS, 2B EIAH . X T n > 28 m > 3SWAEERE, B SS, ., MR R E
ZIECH AN +1 < X1a(SSnm) <n+2.

B 5| BE 3, AT 2 1 A8 2 B 5 7 B P (S,) IR BEZ)AE BN X1 (P (S0)) = n+ 1Y
AL

EIE 4 B P, (S,) 2RSS, ) m KikH 5B, 2502 UL E— %A%

)m=1H2<n<3;

2) m NEEH 2m <n <2m+ 1, WH

Xla(Pm(Sn)) =n+1.

HEBA 2K P, (S,) RNV (Pn(S,)) = {uel U{ug : 1 <k <m,1 <i<n}U{up:1<i<
n}y, JWENE(P,,(S,)) = {uouy; : 1 < i <n}U{ugupsi : 1 <k<m—1,1<i<n}U {Uniuo; :
1 <i<n}.BP,(S,) MITUEEN |V (P (S,))] = mn+n+ 1, 8ECN |E(Py(S,))| = mn + n. & X
—AWE fE = {1,2,...,|E(P.(S))|}, 532
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B 2Mm = LI, B vi(Pu(S2) < 3, Flvia(PL(Ss)) < 4 (CEATHI R &5 5 B 4% £ 0 F 1)
319 (a) (b)), # f AR BELIAR S 3242 < n < 30, B Py(S,) <n+ 1.

3aU,
1 2
u,@5 59U,
4 3
u,e4 3eu,
(a) (b)

Figure 3. (a) the local antimagic coloring of P1(S2); (b) the local antimagic
coloring of P (S3)

3. (a) BIPy(So) R BEXIE (o (b) BLPL(Ss) R il S e 4046

187 2 24 m Sy B Eu:

f(Umiugi) =mn+1,1 <i<mn;
fugittmi) =mn+n+1—14,1<i<mn;

mn+(1—kn+1—i, k=1 (mod?2),1<i<n;
f(uritigy1:) =

kn + 1, k=0 (mod2),1 <i<n.
B bR 5 TSR R, BRI TR AU E 2 A

n(n+1)
2 Y

w(up) =

w(ug;) =mn+1i,1 <i<n;

mn + 1, k=
w(uki) = k

1 (mod 2),1 <i < m;
(m+2)n+1, k=0 (mod2),1 <i<n.

Mk =1 (mod 2) B, 8 w(ug) = wue) = mn + 1; w(ug) % €5 HEA w(ug) 52 < i < n:
Hn = 2m i, w(ug) = w(ugz) = ”(";1); Hn =2m+ 11, 58 w(u) = wluon) = w

B, f o — AN S ZThR S HAE 1 n + LA E R EIEE, B xi0 (P (S,)) < n+ 1.
IR LR n A7 m A — A f, BTS2 ATHD, Xia (P (Sh)) > n+ 1 ZR EFTE, 24
i 2 EIRAE— 2R AFIE, 17 Xia (P (Sn)) = n + 1. 401 Py (Sy) KRR S BEXTE (0 IR ] 4.

EIR5 E Pu(Sq) RAURE S, 0 m KILF 5, 241 > 20 ¢ > 2 HERBEHIT, Wi+q+1 <
Pm(Sl,q> < [+ q+ 3.
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Figure 4. The local antimagic coloring of P»(S4)
4. Po(S4) I JEE8 S BEX )%

HERR 2 P, (S1,) MEEEAV(P(S1y) = {ubud} U{ug 11 <i <[, 1<k <m}U{up:1<
P<lU{ug 1 +2<i<l4+qg+1,1<k<m}U{ug:1+2<i<l+q+1}U{u;:1<i<m},
WENE(P,,(S1,) = {upuy : 1 < i < U{upitgyrs 01 <i <L1<k<m—1}U{tmiug : 1 <
i <1} U{ubur b U{uuiy 01 <i<m—1} U{upud} U{uduy : 1+2 <i<l+q+ 1} U {ugiugyri
I+2<i<l+q+1,1 <k<m—1}U{umiugi : 1 +2<i<1+q+ 1} BP,(S,) KIS E
NIV (Pu(Si) = (m+ 1)+ q+1)+ 1, 8%N|E(P,.(S1) = (m+ 1) +q+1). &L
B fE—{1,2,...,|E(Pn(Si))|}, 53

flupud) = (m+1)(1+q+1) -1

f(uoitts) = (m+ 1) +q+1)+1—-i,1<i<;

f(uoittm:) = (m+ 1)1 +q+1)+1—il+2<i<l+q+1;

fluguy) = {

W%w_pl—i-l, 1 =m (mod 2);
m(l—l—q—‘-l)—l—w—l, 1=m—1 (mod 2);

%_H—i-l, k =m (mod 2);
m(l—l—q—l—l)—l—w—l, k=m—1 (mod 2);

f(UiUiq) = {

%4‘% 1=m (mod 2),1 <i<lI;
m(l+q+ 1) + B0t g G0 1 = — 1 (mod 2),1 < i <;

flugu) = {

%—I—i, k=m (mod 2),1 <i<I;
f(ukiukfli) =

m(l—i—q—&—l)—f—W—f—l—i, k=m—1(mod2),1<i<lI

) (m=1){tetl) 4 5 kE=m (mod 2),l+2<i<l+q+1;
f(uouli):

m(l—l—q—i—l)—l—w—l—l—i, E=m—1(mod2),l +2<i<l+q+1,
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W"'iv k=m (mod2),l+2<i<l+q+1;

f(Ukz‘qui):
m(l+q+ 1) + Bt g G p=m —1 (mod 2),1+2<i<Il+q+1.

1 P AR5 AT A, 25 T RUE 2 FTA:

wug) =m+ DI +qg+1)+1-i,1<i<l;
m(l+1)2+1 _ )
w k=m (mod 2);

DD L = ] (mod 2);

)

wlug)=m+1){I+qg+1)+1—-i,l+2<i<l+qg+1;

() = @+(m+1)(l+q+l), k=m (mod 2);
’ %+(m+l)(l+q+l), k=m—1 (mod 2);
() m+1D)(I+q+1)+1, k=m (mod 2),1 <i<I;
W \UE;) =
m(l+q+1)+1, k=m—1 (mod?2),1<i<lI;
(m+1)(+q+1)+1, E=m (mod2),1 <i<m;
w(u;) =

m(l+q+1) +1, k=m—1 (mod 2),1<i<m;

m+D(+q+1)+1, k=m (mod2),l+2<i<l+q+1;
m(l+q+1)+1, E=m—1(mod2),l+2<i<l+qg+1.

i =1l+q+1, k=m-—1(mod2) M, Awugigr1) = m(l+q+ 1)+ 1. WEH f 2
Kl P (S1,q) BI— N RES I BELIbr 5 HAE A T 14+q+3 M E R BT, WP, (Se) < 14 q+ 3. R4
SIB2T R+ ¢+ 1 = X(Pn(Siq)) < Xia(Pn(Siq)). 28 ETI43, B P, (S1,q) HI )R HB IR BE X4 30
Nl+q+1<Pu(Sy) <l+q+3. W P(S;4) BRI BELIE LA 5.

Figure 5. The local antimagic coloring of P»(S3,4)
5. Py(Ss,4) MR R BELIH €
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