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Abstract

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

local antimagic if G has a local antimagic labeling. A bijection f : E → {1, 2, · · · ,m}
is called local antimagic labeling if for any two adjacent vertices u and v, we have

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 v

is assigned the color ω(v). The local antimagic chromatic number, denoted by χla(G),

is the minimum number of colors taken over all colorings induced by local antimagic

labeling of G. Let G and H be two vertex disjoint graphs. The join graph of G and H,

denoted by G∨H, is the graph whose vertex set is V (G)∪V (H) and its edge set equals

E(G) ∪ E(H) ∪ {ab : a ∈ V (G) and b ∈ V (H)}. In this paper, we give the exact value of

the local antimagic chromatic number of the join graph G ∨K2, when G is paths Pn,

cycles Cn, the stars Sn, the friendship graphs Fn, respectively.
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1. 0�

-G = (V,E)´äkn�:!m^>�ëÏ{üã. 3 1990c, HartsfieldÚRingel [1]Äg

JÑã�� �IÒ�½Â, ¿JÑ/��ãG¡�� ��, XJãGk��� �IÒ.0¡

��V� f : E(G) → {1, 2, · · · ,m}�ãG�� �IÒ, XJ f ÷véuãG�?¿ü�º:u

Ú vÑkω(u) 6= ω(v), Ù¥ω(u) =
∑

e∈E(u) f(e), E(u)´�º:u �'é�>�8Ü.

2017c, Arumugam�< [2]ÚBensmail�< [3]Äu� ��½Â©OÕá/JÑ
�
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È�

�'� �IÒ�é�f�½Â: ÛÜ� �IÒ. ãG�ÛÜ� �IÒ´��V� f :

E → {1, 2, · · · ,m}, ¦�éãG�?¿ü����º:uÚ v Ñkω(u) 6= ω(v), Ù¥ω(u) =∑
e∈E(u) f(e), E(u)´�:u�'é�>�8Ü. eéãG�: vXôÚω(v), w,ãG�?��Û

Ü� �IÒg,/�ÑãG����~:XÚ. ¡ãG´ÛÜ� ��, KGk��ÛÜ� �

IÒ. Ó�Arumugam�<3©z [2]¥JÑ
ÛÜ� �XÚê�½Â: ãG�ÛÜ� �XÚê

´ÙÛÜ� �IÒ¥¤¦^���ôÚê, P�χla(G).

�½ü�:Ø��ãGÚH, ãGÚH�éã, P�G ∨H, ´3ãGÚH�Ä:þ, 2òG

�z��:�H�z��:�ë���ã. ��lÇã´?¿ü�º:ÑTÐk��ú��:

�{üã, P�Fn , Ù¥n��´Fn¥n�/��ê. 3©z [2]¥Arumugam�<�Ñ
´Pn!

�Sn!lÇãFn!���ÜãK2,n��
AÏãa�ÛÜ� �XÚê�(��, ��Ñ:ê�

�� 4�ãG�K2�éã�ÛÜ� �XÚê�þ!e., Ù¥K2´K2�Öã.

2018c, Lau�<�ÑeZãa�ÛÜ� �XÚê. 3©z [4]¥, ¦�ÄgJÑ
©z

[2]¥Arumugam�<'uãχla(G∨K2)�e.����~, ¿�Ñ
A½^�e�ãχla(G∨Kn)

�ÛÜ� �XÚê�;�e.. Lau�< [4]�)û
©z [2]¥Arumugam�<JÑ�¯K 3.3

Ú½n 2.15, ¦���Ñ
?¿�����ÜãKm,n �ÛÜ� �XÚê�(��. Ó�¦

� [5]�ïÄ
�
���'�éã�ÛÜ� �XÚ. 2019c, Lau�< [6]�Ñ
�½]!>, �

k�:�ã�ÛÜ� �XÚê�;�e., ¿��)û
©z [4]�ß� 2, Ü©)û
©z [2]

�¯K 3.1.

�©ïÄ
´Pn, �Cn, (ãSn, ±9lÇãFn���ãK2�éã�ÛÜ� �XÚê�(

��.

2. Ì�(J

ù!�Ñ
�ãG´´Pn, �Cn, (ãSn, ±9lÇãFn�, �K2�éã�ÛÜ� �X

Úê�(��.

Ún 2.1 [2] �½?�ãG, Kχla(G) ≥ χ(G).

½n 2.2 �n ≥ 2�, χla(Pn ∨K2) = 4.

y. ãPn ∨K2�ÛÜ� �XÚê�e.w,´ 4. ¯¢þ, K4´ãPn ∨K2���:�Ñf

ã, �âÚn 2.1·�kχla(Pn ∨K2) ≥ χ(Pn ∨K2) = 4. �e5¦ãPn ∨K2�ÛÜ� �XÚê

�þ..

ãPnÚK2�:8©OP� {vi : 1 ≤ i ≤ n}Ú {x, y}. KãPn ∨K2�>8´E(Pn ∨K2) =

{xvi, yvi : 1 ≤ i ≤ n} ∪ {vivi+1 : 1 ≤ i ≤ n− 1} ∪ {xy}. ÏdãPn ∨K2kn+ 2�:, 3n^>. ·

�én©ü«�/?Ø:

�/ 1. n´Ûê.
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È�

½ÂV� f1 : E(Pn ∨K2)→ {1, 2, · · · , 3n}, éãPn ∨K2�>?1XeIÒ:

f1(vivi+1) =

{
n− i+1

2
, � i´Ûê�,

i
2
, � i´óê�.

f1(xvi) =


3n−3

2
+ i+1

2
, � i´Ûê� i 6= n�,

n− 1 + i
2
, � i´óê�,

5n−3
2
, � i = n�.

f1(yvi) =

{
3n− i+1

2
, � i´Ûê�,

5n−3
2
− i

2
, � i´óê�.

2- f1(xy) = 3n. ·��±��

ω(vi) =

{
11n−5

2
, � i´Ûê�,

9n−5
2
, � i´óê�.

ω(x) = 3n2+6n−1
2

,

ω(y) = 5n2+4n+1
2

.

�n´Ûê�, ÛÜ� �IÒ f1�Ñ
ãPn ∨K2����~:XÚ�¦^
 4�ØÓ�ô

Ú. Ïd�n´Ûê�, χla(Pn ∨K2) ≤ 4.

�/ 2. n´óê.

½ÂV� f2 : E(Pn ∨K2)→ {1, 2, · · · , 3n}, �ãPn ∨K2�>?1XeIÒ:

f2(vivi+1) =

{
n− i+1

2
, � i´Ûê�,

i
2
, � i´óê�.

f2(xvi) =


3n−2

2
+ i

2
, � i´óê� i 6= n�,

n− 1 + i+1
2
, � i´Ûê�,

5n−2
2
, � i = n�.

f2(yvi) =

{
5n−2

2
− i+1

2
, � i´Ûê�,

3n− i
2
, � i´óê�.

2- f2(xy) = 3n. ·��±��

ω(vi) =

{
9n−6

2
, � i´Ûê�,

11n−2
2

, � i´óê�.

ω(x) = 3n2+6n
2

,

ω(y) = 5n2+4n
2

.

�n´óê�, ÛÜ� �IÒ f2�Ñ
ãPn ∨K2����~:XÚ�¦^
 4�ØÓ�ô

Ú. Ïd�n´óê�, χla(Pn ∨K2) ≤ 4.
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È�

nþ��, χla(Pn ∨K2) = 4. �

�e5�ÄãCn ∨K2 (n ≥ 3)�ÛÜ� �XÚ. 3©z [5]¥, Lau�<®²�Ñ�n´óê

�, ãCn ∨K2�ÛÜ� �XÚê´ 4. ·��Ä�n´Ûê�, ãCn ∨K2�ÛÜ� �XÚê.

½n 2.3 �n´Ûê�, χla(Cn ∨K2) = 5.

y. �n´Ûê�, ãCn ∨ K2��~:XÚê´ 5. �âÚn 2.1�χla(Cn ∨ K2) ≥ χ(Cn ∨
K2) = 5. �
y²χla(Cn ∨K2) = 5, �Iy²χla(Cn ∨K2) ≤ 5.

ãCn ∨K2�:8Ú>8©OP�

V (Cn ∨K2) = {vi : 1 ≤ i ≤ n} ∪ {x, y},

E(Cn ∨K2) = {xvi, yvi : 1 ≤ i ≤ n} ∪ {vivi+1 : 1 ≤ i ≤ n}.

Ù¥> vnvn+1´> vnv1. ½ÂV�f : E(Cn ∨K2) → {1, 2, · · · , 3n + 1}, éãCn ∨K2�>IÒX

e:

f(xvi) = n+ i, � 1 ≤ i ≤ n�,

f(yvi) = 3n+ 1− i, � 1 ≤ i ≤ n�,

f(vivi+1) =

{
n− i−1

2
, � i´Ûê�,

i
2
, � i´óê�.

Ùg, - f(xy) = 3n + 1. ÏLO���, : v1¤XôÚω(v1) = 11n+3
2

. � i´Ûê� i 6= 1

�, : vi ¤XôÚω(vi) = 5n + 1, � i´óê�, : vi ¤XôÚω(vi) = 5n + 2; :x¤Xô

Úω(x) = 3n2+7n+2
2

; : y¤XôÚω(y) = 5n2+7n+2
2

. w,, ù´ 5�pÉ�ôÚ, K f´ãCn ∨K2

���ÛÜ� �IÒ�χla(Cn ∨K2) ≤ 5, �χla(Cn ∨K2) = 5, �y. �

,��ÄãSn ∨K2(n ≥ 2)�ÛÜ� �XÚ. �±wÑãSn ∨K2�´ãC3 ∨Kn. �n´Û

ê�n ≥ 3�, Lau �<3©z [5]¥�Ñχla(C3 ∨Kn) = 4. e¡�Ñ�n´óê�, ãSn ∨K2�

ÛÜ� �XÚê.

½n 2.4 �n´óê�, χla(Sn ∨K2) = 4.

y. (ãSn Ú��ãK2 �:8©OP� {v, vi : 1 ≤ i ≤ n}, {x, y}. ãSn ∨ K2 �>8

�E(Sn ∨K2) = {vvi, xvi, yvi : 1 ≤ i ≤ n} ∪ {vx, vy, xy}. ´�ãSn ∨K2kn+ 3�:, 3n+ 3^

>.

Äk, ¦ãSn ∨K2�ÛÜ� �XÚê�e.. duK4´ãSn ∨K2���:�Ñfã, K

�âÚn 2.1��χla(Sn ∨ K2) ≥ χ(Sn ∨ K2) = 4. Ùg¦ÙÛÜ� �XÚê�þ.. ½ÂV

� f : E(Sn ∨K2)→ {1, 2, · · · , 3n+ 3}, éãSn ∨K2�> vvi, xvi, yvi?1XeIÒ:

f(vvi) = i+ 1, � 1 ≤ i ≤ n�,

f(xvi) =

{
3n+4

2
+ i, � 1 ≤ i ≤ n

2
�,

n+2
2

+ i, � n
2

+ 1 ≤ i ≤ n�.

f(yvi) =

{
3n+ 3− 2i, � 1 ≤ i ≤ n

2
�,

4n+ 4− 2i, � n
2

+ 1 ≤ i ≤ n�.
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È�

2é�{� 3^>?1IÒ: f(vx) = 1, f(vy) = 3n + 3Ú f(xy) = 3n+4
2

. 3IÒ f e�

A/��ãSn ∨ K2z�:¤XôÚ. � 1 ≤ i ≤ n �, : vi¤XôÚω(vi) = 9n+12
2

; : v¤X

ôÚω(v) = n2+9n+8
2

; :x¤XôÚω(x) = 3n2+7n+6
2

; : y¤XôÚω(y) = 5n2+14n+10
2

. w,ù

´ 4�pØ�Ó�ôÚ, K f ´ãSn ∨ K2���ÛÜ� �IÒ�χla(Sn ∨ K2) ≤ 4, nþ�

�χla(Sn ∨K2) = 4, �y. �

���ÄãFn ∨K2�ÛÜ� �XÚ.

½n 2.5 �n ≥ 2�, χla(Fn ∨K2) = 5.

y. lÇãFnÚ��ãK2�:8©OP� {vi : 1 ≤ i ≤ 2n+ 1}Ú {x, y}, Ù¥ v2n+1´ãFn

�¥%:. KãFn ∨K2 �>8P�E(Fn ∨K2) = {xvi, yvi : 1 ≤ i ≤ 2n+ 1} ∪ {v2n+1vi : 1 ≤ i ≤
2n} ∪ {vivi+1 : 1 ≤ i ≤ 2n� i´Ûê}. ´�ãFn ∨K2k 7n+ 3^>. ½ÂV� f : E(Fn ∨K2)→
{1, 2, · · · , 7n+ 3}, �ã Fn ∨K2�>?1XeIÒ:

f(vivi+1) = i+1
2
, � 1 ≤ i ≤ 2n� i´Ûê�,

f(xvi) =

{
3n+ i+1

2
, � 1 ≤ i ≤ 2n� i´Ûê�,

5n+ i
2
, � 1 ≤ i ≤ 2n� i´óê�.

f(yvi) =

{
5n+ 1− i+1

2
, � 1 ≤ i ≤ 2n� i´Ûê�,

7n+ 1− i
2
, � 1 ≤ i ≤ 2n� i´óê�.

f(v2n+1vi) =

{
2n+ 1− i+1

2
, � 1 ≤ i ≤ 2n� i´Ûê�,

3n+ 1− i
2
, � 1 ≤ i ≤ 2n� i´óê�.

2é�{�>IÒ: f(v2n+1x) = 7n + 2, f(v2n+1y) = 7n + 3Ú f(xy) = 7n + 1. ÏLO��

�ãFn ∨K2z�:¤XôÚ. � i´Ûê� i 6= 2n + 1�, : vi¤XôÚω(vi) = 10n + 2; � i´

óê�, : vi¤XôÚω(vi) = 15n + 2; : v2n+1¤XôÚω(v2n+1) = 4n2 + 15n + 5; :x¤Xô

Úω(x) = 9n2 + 15n+ 3; : y¤XôÚω(x) = 11n2 + 15n+ 4. w, f´ãFn ∨K2���ÛÜ�

 �IÒ�¦^
 5�pÉ�ôÚ, �χla(Fn ∨K2) ≤ 5.

duK5´ãFn ∨K2���:�Ñfã, K�âÚn 2.1kχla(Fn ∨K2) ≥ χ(Fn ∨K2) = 5. n

þ��χla(Fn ∨K2) = 5, �y. �

±þ(J���e¡�íØ. íØ�y²I^©z [2]¥�½n.

Ún 2.6 [2] éu���ÜãG = K2,n, Kk

χla(G) =

 2, �n´óê�n ≥ 4�.

3, �n´Ûê½n = 2�.

íØ 2.7 �n ≥ 2�, eχla(G) = χ(G), Kχla(G ∨K2) = χla(G) + 2.

y. déã�½Â��ãK2�:¤XôÚpÉ,�ØÓuãG�:¤XôÚ,Kχla(G∨K2) ≥
χ(G ∨ K2) = χ(G) + 2. (ÜÚn 2.6N�ãG�ÛÜ� �IÒ¦�ãG ∨ K2 k��ÛÜ

� �IÒ�¦^χla(G) + 2�ôÚ, Kχla(G ∨ K2) ≤ χla(G) + 2. Ïdeχla(G) = χ(G),
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È�

Kχla(G ∨K2) = χla(G) + 2. �

Ò��ãKnó, χla(Kn) = χ(Kn) = n.

ß� 2.8 �n ≥ 2�, eχla(G) = χ(G), Kχla(G ∨Kn) = χla(G) + n.

Ä7�8

I[g,�ÆÄ7�8(No.11761070, 61662079); 2021c#õ�Æ�g£«g,Ä7éÜ�

8(2021D01C078); 2022c#õ�Æ�g£«g,Ä7¡þ�8!�c�8; 2020c#õ���Æ
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