
Advances in Applied Mathematics A^êÆ?Ð, 2021, 10(11), 4047-4055

Published Online November 2021 in Hans. http://www.hanspub.org/journal/aam

https://doi.org/10.12677/aam.2021.1011430

Äuã$��ÛÜ� �XÚê�ïÄ

444ûûûûûû1∗§§§>>> ùùù1†§§§uuu°°°���2§§§���wwwAAA1

1#õ���ÆêÆ�ÆÆ�§#õ¿°7à
2#õ�ÆêÆ�XÚ�ÆÆ�§#õ¿°7à

ÂvFÏµ2021c10�23F¶¹^FÏµ2021c11�13F¶uÙFÏµ2021c11�29F

Á �

-G = (V (G), E(G))´k n�º:Úm^>�{üëÏã"��V� f : E(G) → {1, 2, · · · ,m}
¡�ãG���ÛÜ� �IÒ§XJéuãG¥�?¿ü����º: uÚ v ÷v ω(u) 6=
ω(v)§ùp ω(u) =

∑
e∈E(u) f(e)§Ù¥E(u)´�: u�'é�>�8Ü"XJ�ãG¥?¿��

º: vXôÚ ω(v)§@oãG�?¿��ÛÜ� �IÒÑ¬�ÑãG����~:XÚ"ãG

�ÛÜ� �XÚê χla(G)´ãG�ÛÜ� �IÒ¤�Ñ�¤kXÚ¥���ôÚê"�©

Ì�ïÄ²L�
ã$�(XµlÇã\�^]!>Fn + {e}Ú�
AÏã(ãPm(Sn)ÚV(

ãPm(Sl,q)�¿©ã)��ã�ÛÜ� �XÚ¯K"

'�c

� �IÒ§ÛÜ� �IÒ§ÛÜ� �XÚê§¿©

Research on the Local Antimagic
Chromatic Number Based on Graph
Operations

Dandan Liu1∗, Hong Bian1†, Haizheng Yu2, Lina Wei1

1School of Mathematical Sciences, Xinjiang Normal University, Urumqi Xinjiang
2College of Mathematics and System Sciences, Xinjiang University, Urumqi Xinjiang

∗ 1��ö"
† ÏÕ�ö"

©ÙÚ^: 4ûû, >ù, u°�, �wA. Äuã$��ÛÜ� �XÚê�ïÄ[J]. A^êÆ?Ð, 2021, 10(11):
4047-4055. DOI: 10.12677/aam.2021.1011430

http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.1011430
http://www.hanspub.org
https://doi.org/10.12677/aam.2021.1011430


4ûû�

Received: Oct. 23rd, 2021; accepted: Nov. 13th, 2021; published: Nov. 29th, 2021

Abstract

Let G = (V (G), E(G)) be a simple connected graph with |V (G)| = n and |E(G)| = m. A

bijection f : E(G)→ {1, 2, . . . ,m} is called local antimagic labeling if for any two adjacent

vertices u and v, ω(u) 6= ω(v), where ω(u) =
∑

e∈E(u) 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 ω(u). The local antimagic chromatic

number χla(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 Fn +{e} ,
where e is a pendant edge adding to Fn and the sub-divided graphs Pm(Sn) and Pm(Sl,q)

of some special graphs.
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1. Úó

-G = (V (G), E(G))´��vk�á:�k�{üÃ�ã. ¡��V� f : E(G) →
{1, 2, · · · , |E(G)|}�ãG�� �IÒ, XJ f ÷véuãG�?¿ü�º:uÚ vÑkω(u) 6=
ω(v), Ù¥ω(u) =

∑
e∈E(u) f(e), E(u)´�º:u�'é�>�8Ü. ��ãG¡�� ��, XJ

ãGk��� �IÒ. ã�� �IÒ�½Â�@´dHartsfieldÚRingel [1]3 1990cÄgJ

Ñ�, ¦��JÑ/Ø
K2±	�¤këÏ{üãÑk��� �IÒ0�ß�, ��8ù�ß�

ÿ���)û.

CAc, Arumugam�< [2]ÚBensmail�< [3]©OÕá/JÑ
��'� �IÒ�é�f

�½Â: ÛÜ� �IÒ, ¿��ÑJÑ/Ø
K2±	�¤këÏ{üãÑk��ÛÜ� �I
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Ò0�ß�. ¡��V�f : E(G) → {1, 2, · · · , |E(G)|}´ãG���ÛÜ� �IÒ, XJéu

ãG�?Ûü����º:uÚ vÑkω(u) 6= ω(v), Ù¥ω(u) =
∑

e∈E(u) f(e), E(u)´�:u�'

é�>�8Ü. ��ãG¡�ÛÜ� ��, XJãGk��ÛÜ� �IÒ. eéãG�: vX

ôÚω(v),w,ãG�?��ÛÜ� �IÒg,/�ÑãG����~:XÚ. Ó�Arumugam

�< [2]JÑ
ÛÜ� �XÚê�½Â: ãG�ÛÜ� �XÚê´ÙÛÜ� �IÒ¥¤¦^

���ôÚê, P�χla(G), ¦���Ñ
´!�!lÇã!Óã��
AÏãa�ÛÜ� �X

Úê�(��.

Arumugam�< [2]�Ñ
´!ãG� k2��ã!Óã(n ≡ 0 (mod 4) )�ÛÜ� �XÚ

ê���, ±9(ã!lÇã!lÇãí��^>!�ã!�ã�ÛÜ� �XÚê�(��.

3 2018c, Lau [4]�<ïÄ
���'�éã�ÛÜ� �XÚê, ±9��ãí�½\þ�^A

½>�ÛÜ� �XÚê; 3©z [5]¥, ïÄ
�
�k�:�ã�ÛÜ� �XÚê, 'X: �

Zã�; 3©z [6]¥, �Ñ
���Üã�ÛÜ� �XÚê; ÓcArumugam [7]�<�Ñ
´!

�!��ãKn��ãKm�: coronaÈ�ÛÜ� �XÚê; Nazula [8]�3Óc�Ñ
ü�ã�

ÛÜ� �XÚê��x, 'X: º8ã!�kü^]!>. 3 2020c, Dafik [9]�<�Ñ
lÇã

�¿©ã�ÛÜ� �XÚê�(��, ±9Óã!(ã�¿©ã�ÛÜ� �XÚê���.

ÄuArumugam!Lau!Dafik�<ïÄ�lÇãÚ(ã3�
ã$�eÛÜ� �XÚê�

(J, �©ïÄ
lÇã\�^]!>Ú(ã!V(ã�¿©ã�ÛÜ� �XÚê.

2. Ì�(J

��lÇã´?¿ü�º:ÑTÐk��ú��:�{üã, P�Fn,Ù¥n��´Fn¥

n�/��ê. -lÇãFn�:8�V (Fn) = {ui : 1 ≤ i ≤ n} ∪ {vi : 1 ≤ i ≤ n} ∪ {x},>8
�E(Fn) = {uivi : 1 ≤ i ≤ n} ∪ {xui : 1 ≤ i ≤ n} ∪ {xvi : 1 ≤ i ≤ n}.b� e´lÇãFn�?¿�

^>, @oFn − {e}KL«Fní��^> e. Arumugam�< [2]��e¡�Ún.

Ún 1 [2] éuãFn − {e}, e´lÇãFn�?¿�^>, @oχla(Fn − {e}) = 3.

�!�ÄlÇãFn\þ?¿�^]!> e���ÛÜ� �XÚê, ��±e(J.

½n 2 éuãFn + {e}, e�\3lÇãFn(n ≥ 2)þ�?¿�^]!>, K

3 ≤ χla(Fn + {e}) ≤

{
3, e = xv;

4, Ù§.

y² -ãFn + {e}�:8�V (Fn + {e}) = V (Fn) + {v},>8�E(Fn + {e}) = E(Fn) + {e}.
�±²w��χla(Fn + {e}) ≥ χ(Fn + {e}) = 3.�e5, ½Â��V� f : E → {1, 2, . . . , 3n + 1},
K

f(e) = 3n+ 1;

f(uivi) = i, 1 ≤ i ≤ n;

f(xui) = 2n+ 1− i, 1 ≤ i ≤ n;
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Ú

f(xvi) = 3n+ 1− i, 1 ≤ i ≤ n.

�â±þIÒ, ©±eü«�/?Ø�:����Ú:

�/ 1 ]!> e\3lÇãFn�¥%:xþ. d?Ø�� e = xv,d��º:����Ú�:

ω(v) = 3n+ 1;

ω(x) = 4n(n+ 1) + 1;

ω(vi) = 3n+ 1, 1 ≤ i ≤ n;

Ú

ω(ui) = 2n+ 1, 1 ≤ i ≤ n.

²w/, f´ãFn + {e}���ÛÜ� �IÒ, �¦^
 3«pÉ�ôÚ, Ïdχla(Fn + {e}) ≤ 3.

�χla(Fn + {e}) = 3. XF3 + {e}�ÛÜ� �XÚ�ã 1.

Figure 1. The local antimagic coloring
of F3 + {e}

ã 1. F3 + {e}�ÛÜ� �XÚ

�/ 2 ]!> e\3lÇãFn�?¿���Ý:þ. Ø���5, b�]!>�:u1�ë,

= e = u1v,d��±��º:����Ú�:

ω(v) = 3n+ 1;

ω(u1) = 5n+ 2;
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ω(ui) = 2n+ 1, 2 ≤ i ≤ n;

w(vi) = 3n+ 1, 1 ≤ i ≤ n;

Ú

ω(x) = n(4n+ 1), 1 ≤ i ≤ n.

²w/, f ´ãFn + {e}���ÛÜ� �IÒ�¦^
 4«pÉ�ôÚ, �χla(Fn + {e}) ≤ 4.

XF3 + {e}�ÛÜ� �XÚ�ã 2.

Figure 2. The local antimagic coloring of F3 + {e}

ã 2. F3 + {e}�ÛÜ� �XÚ

Ún 2 [2] éu?¿��k l��f�äT ,kχla(T ) ≥ l + 1.

Ún 3 [9] ãSSn,m´(ã�>¿©ã. éun > 2Úm > 3�?¿�ê, ãSSn,m�ÛÜ� 

�XÚê�n+ 1 ≤ χla(SSn,m) ≤ n+ 2.

dÚn 3, �©é�
¦(ã�¿©ãPm(Sn)�ÛÜ� �XÚê�χla(Pm(Sn)) = n + 1�

ã.

½n 4 ãPm(Sn)´(ãSn�mg>¿©ã, e÷v±e?�^�:

1) m = 1,� 2 ≤ n ≤ 3;

2) m�óê� 2m ≤ n ≤ 2m+ 1,Kk

χla(Pm(Sn)) = n+ 1.

y² -ãPm(Sn)�:8�V (Pm(Sn)) = {u0} ∪ {uki : 1 ≤ k ≤ m, 1 ≤ i ≤ n} ∪ {u0i : 1 ≤ i ≤
n},>8�E(Pm(Sn)) = {u0u1i : 1 ≤ i ≤ n} ∪ {ukiuk+1i : 1 ≤ k ≤ m − 1, 1 ≤ i ≤ n} ∪ {umiu0i :

1 ≤ i ≤ n}.ãPm(Sn)�º:ê� |V (Pm(Sn))| = mn+ n+ 1,>ê� |E(Pm(Sn))| = mn+ n.½Â

��V� f : E → {1, 2, . . . , |E(Pm(Sn))|},��:
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�/ 1 �m = 1�, kχla(P1(S2)) ≤ 3,Úχla(P1(S3)) ≤ 4 (§��ÛÜ� �XÚ�eã

3� (a)!(b)),� f´��ÛÜ� �IÒ¦�� 2 ≤ n ≤ 3�, kP1(Sn) ≤ n+ 1.

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

ã 3. (a)ãP1(S2)�ÛÜ� �XÚ¶(b)ãP1(S3)�ÛÜ� �XÚ

�/ 2 �m�óê�:

f(u0u1i) = i, 1 ≤ i ≤ n;

f(umiu0i) = mn+ i, 1 ≤ i ≤ n;

f(u0iumi) = mn+ n+ 1− i, 1 ≤ i ≤ n;

f(ukiuk+1i) =

 mn+ (1− k)n+ 1− i, k ≡ 1 (mod 2), 1 ≤ i ≤ n;

kn+ i, k ≡ 0 (mod 2), 1 ≤ i ≤ n.

dþãIÒO���, d��º:����Ú�:

ω(u0) =
n(n+ 1)

2
;

ω(u0i) = mn+ i, 1 ≤ i ≤ n;

ω(uki) =

 mn+ 1, k ≡ 1 (mod 2), 1 ≤ i ≤ n;

(m+ 2)n+ 1, k ≡ 0 (mod 2), 1 ≤ i ≤ n.

� k ≡ 1 (mod 2)�, ��ω(uki) = ω(u01) = mn + 1; ω(u0)7½�,�ω(u0i)��, 2 ≤ i ≤ n:

�n = 2m�,ω(u0) = ω(u0n
2
) = n(n+1)

2
;�n = 2m + 1�, ��ω(u0) = ω(u0n) = (2m+1)(2m+1+1)

2
.

²w/, f´��ÛÜ� �IÒ�¦^
n+ 1«pÉ�ôÚ, Ïdχla(Pm(Sn)) ≤ n+ 1.

(ã�¿©ãäkn��f:Ú��¥%:, dÚn 2��,χla(Pm(Sn)) ≥ n+ 1.nþ¤ã, �

÷vþã?�^��, kχla(Pm(Sn)) = n+ 1.XP2(S4)�ÛÜ� �XÚ�eã 4.

½n 5ãPm(Sl,q)´V(ãSl,q�mg>¿©ã, � l ≥ 2Ú q ≥ 2�?¿�ê�, K l+ q+ 1 ≤
Pm(Sl,q) ≤ l + q + 3.
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Figure 4. The local antimagic coloring of P2(S4)

ã 4. P2(S4)�ÛÜ� �XÚ

y² -ãPm(Sl,q)�:8�V (Pm(Sl,q)) = {u10, u20} ∪ {uki : 1 ≤ i ≤ l, 1 ≤ k ≤ m} ∪ {u0i : 1 ≤
i ≤ l} ∪ {uki : l + 2 ≤ i ≤ l + q + 1, 1 ≤ k ≤ m} ∪ {u0i : l + 2 ≤ i ≤ l + q + 1} ∪ {ui : 1 ≤ i ≤ m},
>8�E(Pm(Sl,q)) = {u10u1i : 1 ≤ i ≤ l} ∪ {ukiuk+1i : 1 ≤ i ≤ l, 1 ≤ k ≤ m − 1} ∪ {umiu0i : 1 ≤
i ≤ l} ∪ {u10u1} ∪ {uiui+1 : 1 ≤ i ≤ m− 1} ∪ {umu20} ∪ {u20u1i : l + 2 ≤ i ≤ l + q + 1} ∪ {ukiuk+1i :

l + 2 ≤ i ≤ l + q + 1, 1 ≤ k ≤ m − 1} ∪ {umiu0i : l + 2 ≤ i ≤ l + q + 1}.ãPm(Sl,q)�º:ê

� |V (Pm(Sl,q))| = (m + 1)(l + q + 1) + 1,>ê� |E(Pm(Sl,q))| = (m + 1)(l + q + 1). ½Â��V

� f : E → {1, 2, . . . , |E(Pm(Sl,q))|},��

f(umu
2
0) = (m+ 1)(l + q + 1)− l;

f(u0iumi) = (m+ 1)(l + q + 1) + 1− i, 1 ≤ i ≤ l;

f(u0iumi) = (m+ 1)(l + q + 1) + 1− i, l + 2 ≤ i ≤ l + q + 1;

f(u10u1) =

{
(m−1)(l+q+1)

2
+ l + 1, 1 ≡ m (mod 2);

m(l + q + 1) + [1−(m−1)](l+q+1)
2

− l, 1 ≡ m− 1 (mod 2);

f(uiui−1) =

{
(m−k)(l+q+1)

2
+ l + 1, k ≡ m (mod 2);

m(l + q + 1) + [k−(m−1)](l+q+1)
2

− l, k ≡ m− 1 (mod 2);

f(u10u1i) =

{
(m−1)(l+q+1)

2
+ i, 1 ≡ m (mod 2), 1 ≤ i ≤ l;

m(l + q + 1) + [1−(m−1)](l+q+1)
2

+ 1− i, 1 ≡ m− 1 (mod 2), 1 ≤ i ≤ l;

f(ukiuk−1i) =

{
(m−k)(l+q+1)

2
+ i, k ≡ m (mod 2), 1 ≤ i ≤ l;

m(l + q + 1) + [k−(m−1)](l+q+1)
2

+ 1− i, k ≡ m− 1 (mod 2), 1 ≤ i ≤ l;

f(u20u1i) =

{
(m−1)(l+q+1)

2
+ i, k ≡ m (mod 2), l + 2 ≤ i ≤ l + q + 1;

m(l + q + 1) + [1−(m−1)](l+q+1)
2

+ 1− i, k ≡ m− 1 (mod 2), l + 2 ≤ i ≤ l + q + 1;
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f(ukiuk−1i) =


(m−k)(l+q+1)

2
+ i, k ≡ m (mod 2), l + 2 ≤ i ≤ l + q + 1;

m(l + q + 1) + [k−(m−1)](l+q+1)
2

+ 1− i, k ≡ m− 1 (mod 2), l + 2 ≤ i ≤ l + q + 1.

d±þIÒ��, �º:����Ú�:

ω(u0i) = (m+ 1)(l + q + 1) + 1− i, 1 ≤ i ≤ l;

ω(u10) =


m(l+1)2+l+1

2
, k ≡ m (mod 2);

(m+1)(l+1)2+l+1
2

, k ≡ m− 1 (mod 2);

ω(u0i) = (m+ 1)(l + q + 1) + 1− i, l + 2 ≤ i ≤ l + q + 1;

ω(u20) =


mq2+q

2
+ (m+ 1)(l + q + 1), k ≡ m (mod 2);

(m+1)q2+q
2

+ (m+ 1)(l + q + 1), k ≡ m− 1 (mod 2);

ω(uki) =

 (m+ 1)(l + q + 1) + 1, k ≡ m (mod 2), 1 ≤ i ≤ l;

m(l + q + 1) + 1, k ≡ m− 1 (mod 2), 1 ≤ i ≤ l;

ω(ui) =

 (m+ 1)(l + q + 1) + 1, k ≡ m (mod 2), 1 ≤ i ≤ m;

m(l + q + 1) + 1, k ≡ m− 1 (mod 2), 1 ≤ i ≤ m;

ω(uki) =

 (m+ 1)(l + q + 1) + 1, k ≡ m (mod 2), l + 2 ≤ i ≤ l + q + 1;

m(l + q + 1) + 1, k ≡ m− 1 (mod 2), l + 2 ≤ i ≤ l + q + 1.

� i = l + q + 1, k ≡ m − 1 (mod 2)�, kω(u0l+q+1) = m(l + q + 1) + 1.²w/, f ´

ãPm(Sl,q)���ÛÜ� �IÒ�¦^
 l+q+3«pÉ�ôÚ, �Pm(Sl,q) ≤ l + q + 3.�â

Ún 2�� l + q + 1 = χ(Pm(Sl,q)) ≤ χla(Pm(Sl,q)).nþ��, ãPm(Sl,q)�ÛÜ� �XÚê

� l + q + 1 ≤ Pm(Sl,q) ≤ l + q + 3. XP2(S3,4)�ÛÜ� �XÚ�ã 5.

Figure 5. The local antimagic coloring of P2(S3,4)

ã 5. P2(S3,4)�ÛÜ� �XÚ
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