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Abstract:
Let G=(V,E) be a graph. A prime cordial labeling of G with vertex set V is a bijection f from V to

{1,2,...,[\/|} such that if each edge UV is assigned the label 1 when gcd (f(u), f(v))=1 and O otherwise, then the

difference between the number of edges labeled with 1 and the number of edges labeled with O is at most 1. A graph which
admits prime cordial labeling is called a prime cordial graph. In this paper, we prove that some corona graphs are prime cordial.
Key Words : Labeling, Cordial Labeling & Prime Cordial Labeling
1. Introduction:

The graphs considered in this paper are finite, simple, undirected and connected. For the notations and terminology, we

refer [3]. Let C, and P, denote the cycle and path on N vertices respectively. Let K1n and B, , denote the star and bistar
on N vertices respectively. The corona G, oG, oftwographs G, and G, isthegraph G obtained by taking one copy of G,
whichhas p, verticesand P, copiesof G, and then joining the i"™ vertex of G, toevery vertex in the i" copy of G2.For

example, the graph C, o K, is shown in Figure 1.

Figure 1

Anedge UV € E(G) issubdivided if the edge UV is deleted and a new vertex X (called a subdivision vertex) is added
together with the new edges UX and VX. A subdivision graph S(G) of a graph G is obtained from G by subdividing all

edges of G exactly once. For example, the subdivision graph S(K, . ) is shown in Figure 2.

Figure 2
In 1960’s Rosa [7] introduced the concept of graph labeling. A graph labeling is an assignment of numbers to the vertices

or edges or both satisfying some constraints. A vertex labeling of a graph G is an assignment f of labels to the vertices of G

that induces for each edge UV a label depending on the vertex label f (u) and f (V). The two best known labelings are graceful
labeling and harmonious labeling [5]. Cordial labeling is a variation of both graceful and harmonious labelings [4]. Let
G =(V,E) beagraph. Amapping f :V(G) —{0,1} iscalled binary vertex labeling of G and f (V) is called the label of

the vertex V of G under f . For an edge €=UV, the induced edge labeling f :E(G)—{0,1} is given by
f(e)= | f(u)- f(V)|. Let v, (0) and Vv, (1) be the number of vertices of G having labels 0 and 1 respectively under f
and let e, (0) and e, (1) be the number of edges of G having labels O and 1 respectively under f ™. The concept of

cordial labeling was introduced by cahit [4]. A binary vertex labeling of a graph G is called a cordial labeling if
‘Vf 0)—v, (1)‘,51 and ‘ef (0) —e, (1)‘,5 1. A graph G is cordial if it admits cordial labeling. The concept of prime

cordial labeling was introduced by Sundaram, Ponraj, and Somasundaram [8].
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A prime cordial labeling of a graph G with vertex set V is a bijection f from V to {1,2,...,[\/|} such that if

each edge UV is assigned the label 1 when gcd (f (u), f(v)) =1 and O otherwise, then the number of edges labeled with 1

and the number of edges labeled with O differ by at most 1. A graph which admits prime cordial labeling is called a prime
cordial graph. Many results on prime cordial labelings have been established in [1, 2, 6, 9, 10]. For example, a prime cordial labeling
of a graph is shown in Figure 3.

Figure 3
In this paper, we prove that the corona graphs P, o K, C o K, K, o Kle(Kl,n) o K,

Bn‘n o K1 and some other graphs admit prime cordial labeling.

2. Main Results:
Theorem 2.1: The graph P, o K; is prime cordial.

Proof: Let V(P,oK,) ={u,,v;; L<i,<n}bethevertexsetand Let E(P,oK,) = {uyv, ; L<i<n} U {uu;,,
; L<i,.<n—1}be theedgesetof P, oK,.

Define f : V —>{1,2,...2n} by f(u;))= 2i ;1<i<nand f(v,)=2i-1;1<i<n.

Then the induced edge labelings are f*(uiuiﬂ) =0 ;1<i<n-lad f'(uv) =1;1<i<n.

Thus, ,(0)=n-1, e,(1)=n.

It follows that f is a prime cordial labeling. Thus the graph P, o K, is prime cordial. The case when n = 7 is illustrated in
Figure 4.

—
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A Prime Cordial Labeling of Pr o K

Figure 4

Theorem 2.2: The graph C,, o K, admits prime cordial labeling.
Proof: Let V(C, o K,)={u., v, ; 1L<i,<n}bethe vertex setand let E(C, o K,) =
fuu, uy ; 1<i<n} (J {uu,, s L<i<n-1} be the edgesetof C, oK.
Define f : V —>{1,2,...2n} by f(u)= 2i ;1<i<nad f(v,)=2i-1;1<i<n.
)=0 ;1<i<n-1, f'(uu)=0ad f'(uv) =1 ;1<i<n.

bhan

Then the induced edge labelings are ™ (U,u
Thus, €;(0) =¢,(1)=n.

It follows that f is a prime cordial labeling. Thus the graph C_ o K is prime cordial. The case when N = 6 is illustrated in
Figure 5.

i+1
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A Prime Cordial Labeling of Uy 0 &
Figure 5
Theorem 2.3: The graph K, o K, is prime cordial.

Proof: Let V(K, oK;) ={v, W, u;, v; ; L<i,<n}bethe vertexsetand let E(K, oK) ={vv, vu;, VW ;

Ui
1<i<n}betheedgesetof K, oK.
Define f : V—>{12..2n+2} by f(v)=2, f(w)=1, f(u,)=2i+1 ; 1<i<n and f(v,)=2i+2 ;
1<i<n.
Then the induced edge labelingsare f (vv,) = 0 ; L<i<n
f'vu) =1 ;1<i<nad f'(vw) =1.
Thus, €,(0) = n, e,(1) = n+1.
It follows that f is a prime cordial labeling. Thus the graph K, o K, is prime cordial.

The case when N =6 is illustrated in Figure 6.

A Prime Cordial Labeling of K; ;o X,
Figure 6

Theorem 2.4: The graph S(K; ) o K, is prime cordial.

Proof: Let V(S(K,, )oKy) ={V, W, u;, v;, X, ¥; ; L<i,<n}be the vertexsetandlet E(S(K, )oK,) =
{vv, viu;, VW, VX, Uiy, ;5 L<i.<n}betheedgesetof S(K; )eoK;.

Define f : V —>{1,2,...4n+2} by f(v)=2, f(w)=1, f(u,)=4i+2 ; 1L<i<n

f(v)= 4i ;Ll<isn

f(x)=4i-1 ; 1<i<nand f(y,)=4i+1 ;1<i<n.

Then the induced edge labelings are

f'ivw) =1

fi(vv) = 0 ; L<i<n
f'(vy) =0 ; L<i<n
fi(vx) =1 ;1<i<n

f*(uiyi) =1 ;1<isn.
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Thus, e;(0) = 2n, e;(1) = 2n+1. It follows that f is a prime cordial labeling. Thus the graph S(K, )oK, is

prime cordial. For example, a prime cordial labeling of S(Kl,e ) o K is shown in Figure 7.

A Prime Cordial Labeling of S{K; s} o K;
Figure 7
Theorem 2.5: The graph B, =~ o K, is prime cordial.

—

Proof: Let V(B, °K;) ={u, Vv, u, Vv, X, y;1<i<2n }bethevertexsetandlet E(B, ~oK;) ={ux, vy

Uy, U
Define f : V —>{1,2,...4n+4} by f(x)=3, f(y)=2, f(u)=1, f(v)=4,
f(u,,) =4i+1; L<i<n
f(uy,)=4i+3 ; L<i<n
f(vy )=4i+2;1<i<nand f(v,) =4i+4;1<i<n.
Then the induced edge labelings are
f'ux) =1, f'(u) =1, f(v) =0, f'(u, ) =1;L<i<n
f'(uy Uy) =1; L<i<n
f*(VVZH) =0 ;1<i<n and f*(VZHV2i =0;1
Thus, €,(0) = 2n+1, e, (1) = 2n+2.

It follows that f is a prime cordial labeling. Thus the graph B, 0 © K, is prime cordial. For example, a prime cordial labeling of

Uy . VV.

hig Vai Voo UV 5 L<i<n}betheedgesetof B, oK.

2i,1 — Tyr—

<i<n.

B, , o K, isshown in Figure 8.

A Prime Cordial Labeling of 5y,q0 £
Figure 8
Let G beanygraph. Then G*K,  isthe graph obtained by identifying a vertex of G with central vertex of K, . For

example, the graph C, * K,; isshown in Figure 9.
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The graph Cs = K 7
Figure 9
Theorem 2.6: The graph Cn*KI’n+m is prime cordial.
Proof Let V(Cn*K1n+ ) = {u, vi, v, s L<i<n o n+l<j<n+m} be the vertex set and let
! m
EEC, *Kipim ) ={ul,, UV, uyv;; L<i<n s n+1<j<n+m} betheedgesetof C, *K,
Define f : V —>{1,2,...3n} by f(u) = 2i ;1<i<n
f(v) =2i-1;1<i<nand f(v;) =n+j;n+l<j<n+m.
Then the induced edge labelingsare  f™(uu,,,) =0 ; L<i<n-1, f'(uu,)=0
fiuy) =1 ;1<i<n
f UyV,,,) = 0; n+L< j<n+m and f*(U1Vn+2i_1): 1;n+1<j<n+m.
We note that €, (0) =e, (1) =n+2 if m=0(mod2)
e (1)=n+3, e,(0)=n+2 if m=1(mod2)

It follows that f is a prime cordial labeling. Thus the graph Cn * Kl,n+m is prime cordial. The cases when M =3 and

M =4 are illustrated in Figure 10 and 11 respectively

A Prime Cordial Labeling of T4 % &1 445
Figure 10

A Prime Cordial Labeling of Cy* K1,4 44
Figure 11
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Let J, denote the graph with vertex set V' (J,) ={V, W, v;, U; ; L<i,<n} and the edge set E(J,) ={u,u,, v,v;,
VW, vu, uv, ; L<i<n} U {uu;,,, vivi,, ; L<i,<n—1}. Forexample, the graph Jg is shown in Figure 12.

The graph Jg

Figure 12
Theorem 2.7: The graph J, is prime cordial.

Proof: Let V(J,) ={V, W, V,, U, ; L<i.<n}be the vertexsetand let E(J.) ={u.u, v,v,, VW, VU, UV, ;
1<i<n} U {UU;,,, ViV, s L<i.Sn—1 }be the edge setof J, .
Define f : V —>{1,2,..2n+2} by f(v)=2, f(w)=3, f(v)=1,
f(u)=21+2 ; L<i,<n and f(v,)=2i+1; L<i<n.
Then the induced edge labelingsare  f~(vw) = 1,
fi(vy) =0 ;1<i<n
f'(uu,,) =0 ;L<i<n-1; f'(uu)=0
fiuv,) =1; L<i<n
f*(viviﬂ) =1; 1<i<n-1;and f'(vv,)=1.
Thus, €,(0) = 2n, e, (1) = 2n+1.

It follows that f is a prime cordial labeling. Thus the graph J, is prime cordial. For example, a prime cordial labeling of J5 is
shown in Figure 13.

A Prime Cordial Labeling of J.
Figure 13
Let V(J2) ={V, W, U, V,, X, ¥, ; L<i,<n} be the vertex set and let E(J?)= {U,U,, V.V;, X, X, Y,Y,, VW,

VU, UV, XY, UX ; L<i,<n} U {UU; s Vi XX YiYiy 5 L<i<n—1}be the edge setof JZ. For

example, the graph J52 is shown in Figure 14.
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The graph JZ

Figure 14

Theorem 2.8: The graph Jf is prime cordial.
Proof: Let V(J2) ={V, W, U,, V,, X;, ¥, ; L<i,<n}be the vertex setand let E(JZ) = {u,U,, V,V,, X,X,,

Y.Yi VW, VU, UV, XY, uX ; L<i<n} U {UU; . Vi XX YiYi, 5 L1, n—1} be the edge set of

32,
Define f : V —>{1,2,...4n+2} by f(v)=2, f(w)=3, f(v)=1 f(u)= 2i+2 ;1<is<n
f(v)= 2i+1 ; 2<i<n

f(x)=2n+2+2i ; 1<i<n

f(u)=2n+1+2i ; 1L<i<n.

Then the induced edge labelingare  f (vw) =1, f"(vu) =0 ;1<i<n
f'uu,)=0 ;1<i<n; f'(uu)=0

fiuv) =1 ;1<i<n

fi(vyv,) =1 ;1<i<n-1; f'(v,y) =1

f (xx,,) =0 ;L<i<n-1; f7(xx)=0

f'ux) =0;1<i<n

f (xy) =1 ;:12i<n

f7(yiyi,) =1;L<i<n-1and f'(y,y;) =0 ifged (2n+3,4n+1)>1

= 1 otherwise.
if f*(ynyl) = 0 then e,(0) = 4n+1, e,(1) = 4n

else €,(0) = 4n, e; (1) = 4n+1
It follows that f is a prime cordial labeling. Thus the graph an is prime cordial. For example, a prime cordial labeling of J52 is

shown in Figure 15.

A Prime Cordial Labeling of J52 (Figure 15)
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