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A graph G = (V,E) with ‘n’ vertices is said to have a prime labeling if its vertices are labelled with 

distinct positive integers not exceeding n such that for each pair of adjacent vertices are relatively 

prime.  A graph G which admits prime labeling is called a prime graph.  In this paper, we 

investigate prime labeling for some bipartiate and cycle related graphs.  We also discuss the prime 

labeling of some graph operation namely joint sum and path joining of bipartiate and cycle graphs. 
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INTRODUCTION 

Here we considered the graphs which are finite, simple and 

undirected graphs. A graph G is G = [ V (G), E (G) ] where, 

V(G) denotes the vertices set and E (G) denotes the edge set.  

The terminology and notations in graph theory we follow 

Harary [1]. A complete survey of graph labelling is referred 

from J.A. Gallian [2]. Graph labelling where the vertices are 

assigned real values satisfying some conditions.  

Definition1.1 

Let G = (V, E) be a graph with p vertices. A bijection f: V 

(G)             {1,2,3…p} is said to be as prime labelling if for 

each edge e = uv the labels assigned to u and v are relatively 

prime. A graph which admits prime labelling is called prime 

graph. 

Definition 1.2 

K1 with ‘n’ pendent edges incident with V (K1) is called a 

Star Graph and is denoted by K1, n.   

Definition 1.3 

Path Pn = v1v2v3 ………..vn has ‘n’ vertices and ‘n-1’ edges. 

Definition 1.4 

Cycle Cn = v1v2v3 ………..vnv1 has ‘n’ vertices and ‘n’ 

edges. 

Definition 1.5 

Let G1 and G2 be the two copies of fixed graph, connect a 

vertex of first copy to a vertex of second copy with a new 

edge the new graph obtained is called joint sum of Gn. 

Definition 1.6 

The fan graph Fn is defined as K1+Pn,  Pn is a path of n 

vertices. 

Theorem 2.1 

Vertices joined by an edge of K1, n graph (n is odd) admits 

prime labelling (vertices v1 and   vn-1). 

Proof: 

Let G be K1, n graph, the vertices of V (K1) = u and vi, 1 ≤  i  

≤ n be the ‘n’ vertices adjacent to u.  Now join by an edge 

between the v1 to vn-1 and V (G) = n+1.   

Define a function f: V (G)          {1, 2, (n+1)} by 

f (u) = 1;  

f (vi) = i; 1 ≤ i ≤ n.   

As defined by definition of prime labelling,  

gcd{ f(u), f (vi) } = 1, 1 ≤ i ≤ n.   

gcd{ f(v1), f (vn-1) } = 1.   

Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph.  

 
Figure 1.Vertices v1 and v4 joined by an edge of K1, 5 

graph. 

 

Theorem 2.2 

Vertices joined by an edge of K1, n graph (n is even) admits 

prime labelling.  (vertices v1 and vn). 

Proof: 

Let G be K1, n graph, the vertices of V (K1) = u and vi, 1 ≤ i ≤ 

n be the ‘n’ vertices adjacent to u.  Now join by an edge 

between the vertices v1 to vn. Then V(G) = n+1.   
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Define a function f: V (G)          {1, 2, ………. (n+1) } by 

f(u) = 1;  

f(vi) = i ;  1 ≤ i ≤ n.  As defined by definition of prime 

labelling,  

gcd{ f(u), f (vi) } = 1, 1 ≤ i ≤ n 

gcd{ f(v1), f (vn) } = 1.   

Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph.  

 
Figure 2. Vertices v1 and v6 joined by an edge of k1, 6 

graph. 

 

Theorem 2.3 

Vertices joined by an edge between two copies of  K1, n 

graph admits prime labelling (Vertices v1 to v1’). 

Proof: 

Let G be two copies of K1, n graph. The vertices of V (K1) = 

u and vi, 1 ≤ i ≤ n be the ‘n’ vertices adjacent to u is the first 

copy of K1, n graph. The vertices of V (K1) = u’ and v’i,          

1 ≤ i ≤ n be the ‘n’ vertices adjacent to u’ is the second copy 

of K1, n graph. Now join by an edge between the vertices v1 

to v’1 .Then V (G) = 2 (n+1).   

Define a function f: V(G)          {1, 2, ………. 2 (n+1) } by  

f(u) = 1;  

f(vi) = 2i ;  1 ≤ i ≤ n.   

f(u’) = 2;  

f (v’i) = 2i+1 ;  1 ≤ i ≤ n.   

As defined by definition of prime labelling,  

gcd{ f(u), f (vi) } = 1, 1 ≤ i ≤ n.   

gcd{ f(u’), f (v’i) } = 1, 1 ≤ i ≤ n.   

gcd{ f(v1), f (v’1) } = 1,   

Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph.  

 
Figure 3. Vertices v1 and v1’ joined by an edge of two 

copies of k1, 4. 

 

Theorem 2.4 

Vertices joined by an edge between two copies of  K1, n 

graph admits prime labelling graph 

(Vertices v1 and vi’,1 ≤ i ≤ n) 

Proof: 

Let G be two copies of K1, n graph. The vertices of V (K1) = 

u and vi, 1 ≤ i ≤ n be the ‘n’ vertices adjacent to u is the first 

copy of K1, n graph.  The vertices of V (K1) = u’ and vi
’, 1 ≤ i 

≤ n be the ‘n’ vertices adjacent to u’ is the second copy of 

K1, n graph. Now join by an edge between the vertex v1 to v’i 

, 1 ≤ i ≤ n. Then V (G) = 2 (n+1).   

Define a function f: V (G)          {1, 2, 2 (n+1) } by  

f(u) = 1;  

f(vi) = 2+2i ;  1 ≤ i ≤ n.   

f(u’) = 2;  

f (vi’) = 2i+1 ;  1 ≤ i ≤ n.   

As defined by definition of prime labelling,  

gcd{ f(u), f (vi) } = 1, 1 ≤ i ≤ n.   

gcd{ f(u’), f (vi’) } = 1,  1 ≤ i ≤ n.   

gcd{ f(v1), f (v’i) } = 1,  1 ≤ i ≤ n.   

Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph.  

 
Figure 4. Vertices v1 and vi’, (1 ≤ i ≤ 5) joined by edges of 

two copies of k1,5  graph. 

 

Theorem 2.5 

Form a cycle Cm (m even) at the vertex v1 of K1, n admits 

prime labelling graph. 

Proof: 

Let G be K1, n graph. The vertices of V (K1) = u and vi, 1 ≤ i 

≤ n be the ‘n’ vertices adjacent to u.  Now form a cycle Cm 

(m even) at v1 of K1, n graph.  Let V (Cm)= v’1v’2 …… v’ 

mv’1 and the vertex v1 = v1’. Then V (G) = m + n.   

Define a function f:V( G)            {1, 2, ………. (m+n) } by 

f(u) = 1;  

f(v1) = f (v1’) = 2   

f(vi
’) = 1+i  ; 2 ≤ i ≤ m. (m even) 

f(vi) = m+i, 2≤ i ≤ n 

As defined by definition of prime labelling,  

gcd{ f(u), f (vi) } = 1, 1 ≤ i ≤ n.   

gcd{ f (vi’), (v’i+1 } = 1,  1 ≤ i≤ m-1.   

gcd{ f(v’m), f (v’1) } = 1,     
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Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph.  

 
Figure 5 Forming cycle c4 at v1 of k1.4 graph. 

 

Theorem 2.6 

Form a cycle Cm at vertex K1 of K1, n admits prime labelling 

graph. 

Proof: 

Let G be a K1, n graph. The vertices of V (K1) = u and vi, 1 ≤ 

i ≤ n be the ‘n’ vertices adjacent to u.  Now form a cycle Cm 

at k1 of K1, n.  Let V (Cm) = v’1v’2 ……… v’mv’1 and the 

vertex V (K1) = u = v1’.  Then, V (G) = m+n.   

Define a function f: V (G)          {1, 2, (m+n) }by 

f(u) = 1= f(v’1) 

f(v’i) = i;  2 ≤ i ≤ m  

f(vi) = m+i, 2≤ i ≤ n   

As defined by definition of prime labelling,  

gcd{ f(u), f (vi) } = 1, 1 ≤ i ≤ n.   

gcd{ f(vi’), (v’i+1 } = 1,  1 ≤ i ≤ m-1.   

gcd{ f(v’m), f (v’1) } = 1,     

Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph.  

 
Figure 6. Formingacycle c4 at k1 of k1,5 graph. 

 

Theorem 2.7 

Form a cycle Cm with vertex v1 of Fn admits prime labelling 

graph. 

Proof: 

Let G be Fn graph. The vertices of Fn is 

v1v2v3………..vnvn+1v1, where v1 is adjacent to v2v3….vn+1 

and vi+1 is adjacent to vi+2 (1≤ i ≤ n-1).  Now form a cycle Cm 

at v1 of Fn graph.  Let V (Cm) = v’1v’2 …… v’mv’1 and the 

vertex v1 = v1’.  Then, V (G) = m + n.   

Define a function f: V (G)          {1, 2, (m+n) } by 

f (v1) = f (v1’) = 1 

f (v’i)= 1+i  ;  2 ≤ i ≤ m. 

f (vi) = m+i, 1≤ i ≤ n .As defined by definition of prime 

labelling,  

gcd{ f(v’i), (v’i+1 } = 1,  1 ≤ i ≤ m-1.   

gcd{ f(v’m), f(v’1) } = 1. 

gcd{ f(v1), f(vi+1) } = 1, 1 ≤ i ≤ n.  

gcd{ f(vi), f(vi+1) } = 1, 2 ≤ i ≤ n.      

 

Thus, G admits prime labeling.  ؞ G is a prime labelling 

graph 

 
Figure 7. forming a cycle c4 at v1 of F5 graph. 
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