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Abstract: Let G be a (p,q) graph. Let f : V(G) --> {1,2,…k}  be a function. For each edge uv, assign the 
label gcd (f(u),f(v)).  F  is called k-prime cordial labeling of G if | vf(i) - vf(j) | ≤ 1, i,j  --> {1,2,…k}, and   | 
ef(0) - ef(1) | ≤ 1 where vf(x)  denotes the number of vertices labeled with x, ef(1)   and   ef(0) respectively 
the number of edges labeled with 1 and not labeled with 1. A graph which admits a k-prime cordial 
labeling is called a k-prime cordial graph. In this paper, we investigate the 4-prime cordial labeling 
behaviour of some triangular snake graphs and diamond snake graphs. 
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1. Introduction: Throughout this paper we have considered only simple and undirected graph. Terms 
and definitions not defined here are used in the sense of Harary [3] and Gallian [2]. Let G=(V,E) be a 
(p,q)  graph. The cardinality of V  is called the order of G and the cardinality of E  is called the size of G. 
Rosa [5] introduced graceful labeling of graphs which was the foundation of the graph labeling. Cahit [1] 
initiated the concept of cordial labeling of graphs. Sundaram et al. [6] introduced the concept of prime 
cordial labeling of graphs. Motivated by the above labeling, the notion of k-prime cordial labeling has 
been introduced by Ponraj et al. [4] and they studied the k-prime cordial labeling behaviour of paths, 
cycles, bistars of even order. Also they studied about the 3-prime cordiality of paths, cycles, corona of 
tree with a vertex, comb, crown, olive tree and some more graphs [9]. In this paper, we investigate the 4-
prime cordial labeling behaviour of some triangular snake graphs [7] and diamond snake graphs [8]. 
  
2. 4-Prime Cordial Labeling: 
Definition 2.1:  Let G be a (p,q) graph. Let f : V(G)-->{1,2,…k}  be a function. For each edge uv, assign the 
label gcd (f(u),f(v)).  f  is called k-prime cordial labeling of G if | vf(i) - vf(j) | ≤ 1, i,j --> {1,2,…k}, and   | 
ef(0) - ef(1) | ≤ 1 where vf(x)  denotes the number of vertices labeled with x, ef(1)   and ef(0) respectively 
the number of edges labeled with 1 and not labeled with 1. A graph which admits a k-prime cordial 
labeling is called a k-prime cordial graph. 
 
Definition 2.2: A triangular cactus is a connected graph all of whose blocks are triangles. A triangular 
snake is a triangular cactus whose block-cut point graph is a path. Equivalently it is obtained from a 
path P = v1,v2,……vn+1 by joining vi and vi+1 to a new vertex u1,u2,u3,…..,un. . A triangular snake has 2n+1 
vertices and 3n edges, where n is the number of blocks in the triangular snake. We denote this snake 
graph by Tn.   
 
Definition 2.3: A diamond snake graph is obtained by joining vertices vi and vi+1 to two new vertices ui 
and wi for i = 1,2,3,……,n-1. A diamond snake has 3n+1 vertices and 4n edges, where n is the number of 
blocks in the diamond snake graph. We denote this by Dn. 
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Theorem 2.4: Triangular snake graphs are 4 prime cordial 

Proof : The triangular snake graph Tn is obtained from the path Pn : u1u2 . . . un with V(Tn) = V(Pn) È {Vi : 

1 £ i £ n-1} and E (Tn) = E(Pn) È {uiVi : 1 £ i £ n-1} È {ui+1Vi : 1 £ i £ n-1} 
 

case (i)  n º 0 (mod 4) 
 Let n = 4t. Assign the label 2 to the vertices u1, u2, . . . u2t. Next assign the label 4 to the vertices 
V1, V2, … V2t. Assign the label 1 to the remaining path vertices u2t+1, u2t+2. . . u4t. Finally, assign the label 3 
to the remaining non-labeled vertices V2t+1, V2t+2,  . . . Vn-1. 
 

Case (ii)  n º 1(mod 4) 
Let n = 4t+1. Assign the label 2 to the vertices u1, u2, . . . u2t+1 and 4 to the vertices V1, V2, … V2t. 

Next, assign the label 1 to the path vertices u2t+1, u2t+2,  . . .un and 3 to the vertices V2t+1, V2t+2, . . . Vn-1. 
 

Case (iii)  n º 2 (mod 4) 
 Let n = 4t + 2. In this case assign the label ‘2’ to the first ‘2t+1’ path vertices u1,u2, . . . u2t+1 and 4 
to the vertices V1, V2, … V2t+1. Finally, assign the label ‘1’ to the vertices u2t+2, u2t+3,  . . . un and 3 to the 
remaining non-labeled vertices. 
 

Case (iv)  n º 3 (mod 4) 
Let n = 4t + 3. In this case assign the label ‘2’ to the first ‘2t+2’ vertices of the path namely u1,u2, . 

. . u2t+2 and 4 to the vertices V1, V2, … V2t+1. Next, assign the label ‘1’ to the remaining path vertices and 3 
to the remaining vertices with degree 2.  

 
The following table 1 establishes that the vertex labeling is a 4-prime cordial labeling 
 

Table 1 

Nature of n Vf(1) Vf(2) Vf(3) Vf(4) ef(0) ef(1) 

n º 0  (mod 4) 2t 2t 2t-1 2t 6t-2 6t-1 

n º 1(mod 4) 2t 2t + 1 2t 2t 6t 6t 

n º 2 (mod 4) 2t+1 2t+1 2t 2t+1 6t+1 6t+2 

n º 3(mod4) 2t+1 2t+2 2t+1 2t+1 6t+3 6t+3 

 
This illustration is given in Figure 1 
 

 
 
Theorem 2.5: The double triangular snake graphs DTn are 4 Prime cordial 
 
Proof: The double triangular snake graphs are obtained from the path Pn : U1, U2, . .. Un with  

V(DTn) = V(Pn) È {ViWi : 1 £ i £ n-1} 

E(DTn) = E(Pn) È {uivi,uiwi : 1 £ i £ n-1} 
Clearly DTn has 3n-2 vertices and 5n-5 edges. The proof is divided into 4 cases. 
 
 
 



Mathematical Sciences International Research Journal Volume 7 Issue 1                   ISSN 2278-8697 

 

 
IMRF Biannual Peer Reviewed (Referred) International Journal | SE Impact Factor 2.73        |    307  
 

Case(i)  n º 0 (mod 4) 
Let n = 4t. Assign the label 2 to the vertices u1,u2,…u2t and V1,V2,…Vt. Next assign the label 4 to the 
vertices w1,w2,…W2t and Vt+1,Vt+2,…V2t. Next assign the label 1 to the vertices u2t+1,u2t+2…u4t Finally, assign 
the label 3 to the remaining non-labeled vertices namely V2t+1, V2t+2 . . .  V4t and W2t+1,W2t+2 . . . W4t. 
 

Case (ii)  n º 1 (mod 4) 
Let n = 4t+1. In this case, assign the label 2 to the vertices u1,u2,…u2t, u2t+1 and V1,V2,…Vt. Next assign the 
label 4 to the vertices Vt+1, Vt+2. . . V2t and W1, W2, …W2t. Next, assign the label 1 to the  remaining path 
vertices U2t+2, U2t+3, . . . Un and to the vertices V2t+1, V2t+2 . . . V3t. Finally, assign the label 3 to the 
remaining non-labeled vertices. 
 

Case (iii)  n º 2 (mod 4) 
Let n = 4t+2. In this case, assign the label 2 to the vertices u1, u2 . . . u2t+1 and V1, V2, … Vt. Next, assign the 
label 4 to the vertices Vt+1, Vt+2 . . .V2t+1 and the vertices W1,W2,…W2t. Next, assign the label 1 to the 
remaining path vertices u2t+2, u2+3, . . . un and the vertices V2t+2, V2t+3, … V3t+1. Finally assign the label 3 to 
the remaining non-labeled vertices and interchange the labels of U2t+2 and V3t+1. 
 

Case (iv)  n º 3 (mod 4) 
Let n = 4t+3. Assign the label 2 to the vertices u1,u2, . . . u2t+2 and the vertices V1, V2,   . . . Vt. Next, assign 
the label 4 to the vertices Vt+1,Vt+2, . . . V2t+1 and to the vertices W1, W2,  . . . W2t+1. Next, assign the label 1 
to the remaining path vertices u2t+3, u2t+4. . . un and V2t+2, V2t+3. . . V3t+1. Finally, assign the label 3 to the 
remaining non-labeled vertices. 
 
This vertex labeling is a 4 Prime cordial labeling follows from the following table 2. 

 
Table 2 

Nature of n Vf(1) Vf(2) Vf(3) Vf(4) ef(0) ef(1) 

n º 0 (mod 4) 3t-1 3t 3t-1 3t 10t-3 10t-2 

n º 1(mod 4) 3t 3t+1 3t 3t 10t 10t 

n º 2 (mod 4) 3t+1 3t+1 3t+1 3t+1 10t+2 10t+3 

n º 3(mod4) 3t+2 3t+2 3t+2 3t+1 10t+5 10t+5 

 
Theorem 2.6: Diamond graphs Dn are 4 prime cordial 

Proof: Diamond graph Dn is a graph with vertex set V(Dn) = {ui,Vj, Wj : 1 £ i, j £ n – 1} and the edge set. 

E(Dn) = {ui,v1,ui,wi : 1 £ i £ n-1} È (ui+1,Vi,ui+1Wi : 1 £ i £ n-1} 
Clearly, the order and size of Dn are 3n-2 and 4n-4 respectively. We now give a vertex labeling to the 
diamond graph Dn as given below. 
 

Case (i)  n º 0 (mod 4) 
Let n = 4t. Assign the label 2 to the vertices u1, u2. . .u2t and V1,V2,. . . Vt. Next, assign the label 4 to the 
vertices Vt+1, Vt+2,  . . . V2t and W1, W2, . . . . W2t. Next, assign the label 3 to the vertices u2t+1, u2t+2 ... un and 
V2t+1, V2t+2 . . . Vn-1. Finally, assign the label 1 to the remaining non-labeled  vertices. 
 

Case (ii)  n º 1 (mod 4) 

Let n = 4t+1. Assign the label to the vertices Vi(1£ i £ n-1), ViWi(1£ i £ n-2) as in case (i). Finally, assign the 
labels 3,3,1 respectively to the vertices un, Vn-1 and Wn-1. 
 

Case (iii)  n º 2 (mod 4) 
Let n = 4t+2. In this case, assign the label to the vertices u1,u2,…u2t+1 and the vertices V1,V2,…Vt by 2. Next 
assign the label 4 to the vertices V2t+1, V2t+2. . . . V2t and W1,W2. . .  W2t+1. Next assign the label 3 to the 
vertices u2t2, u2t+3, . . . un and V2t+1, V2t+2 … V3t. Finally, assign the label 1 to the remaining non-labeled 
vertices. 
 

Case (iv)  n º 3 (mod 4) 
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Assign the label to the vertices ui(1£ i £ n-1) and ViWi (1£ i£ n-1) as in case (iii). Finally, assign the labels 
3, 4, 2 respectively to the vertices Vn-1, un and Wn-1.  
 
The table 3 given below establishes that this vertex labeling is a 4 Prime cordial labeling. Illustration is 
given in figure 2. 
 

 
 

Table 3 
Nature of n Vf(1) Vf(2) Vf(3) Vf(4) ef(0) ef(1) 

n º 0 (mod 4) 3t-1 3t 3t-1 3t 8t-2 8t-2 

n º 1 (mod 4) 3t 3t 3t+1 3t 8t 8t 

n º 2 (mod 4) 3t+1 3t+1 3t+1 3t+1 8t+2 8t+2 

n º 3 (mod4) 3t+1 3t+2 3t+2 3t+2 8t+4 8t+4 

 
References: 
 
1. I.Cahit, Cordial graphs: A weaker version of graceful and harmonious graphs, Ars Combin., 23 (1987) 

201-207. 
2. J. A. Gallian, A dynamic survey of graph labeling, the Electronic Journal of Combinatorics, 18 (2016) # 

Ds6. 
3. F. Harary, Graph theory, Addison Wesley, New Delhi (1969). 
4. R.Ponraj, Rajpal Singh and S.Sathish Narayanan, k-prime cordial graphs, J. Appl. Math. & 

Informatics, Vol 34, No.3-4 (2016), 227-237. 
5. A.Rosa, On certain valuations of the vertices of a graph, Theory of Graphs (Internat. Symposium, 

Rome, July 1966), Gordon and Breach, N. Y. and Dunod Paris. (1967) 349-355. 
6. M. Sundaram, R. Ponraj, and S. Somasundram, Prime cordial labeling of graphs, J. Indian Acad. 

Math., 27 (2005) 373-390. 
7. Sunoj B S and  Mathew Varkey T K, Oblong Mean Prime Labeling of Some Snake Graphs, 

International Journal on Recent and Innovation Trends in Computing and Communication, Volume: 
5 Issue: 6 (2017) 05 – 07. 

8. H.L.Abbott and M.Katchalski, Snakes and pseudo-snakes in powers of complete graphs, Discrete 
Mathematics, Volume 68, Issue 1 (1988) 1-8. 

9. R.Ponraj, Rajpal Singh, and S.Sathish Narayanan, Some 3-Prime Cordial Graphs, ARS Combinatoria, 
accepted for publication. 

 
 
 

***  


