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Abstract 

In this paper, the square divisor cordial labeling of 
switching of a pendent vertex in path Pn, K1,n,n  K1,m,m, 
S(Bn,n), Bn,n  K1,m,m, the graph G obtained by identifying 
all the apex vertices of m wheels 

1nW ,
2nW ,…,

mnW , the 

graph G obtained by identifying all the apex vertices of m 
wheels

1nW ,
2nW ,…,

mnW and an apex vertex of a fan Fann 

and < (1)
n1,K , (2)

n1,K , (3)
n1,K  > are presented. 

 
Keywords: Divisor Cordial labeling, Divisor Cordial Graphs, 
Square Divisor Cordial labeling, Square Divisor Cordial Graphs. 

1. Introduction 

By a graph, we mean a finite, undirected graph without 
loops and multiple edges, for terms not defined here, we 
refer to Harary [4]. For standard terminology and 
notations related to number theory we refer to Burton [2] 
and graph labeling, we refer to Gallian [3]. In [1], Cahit 
introduce the concept of cordial labeling of graph. In [7], 
Varatharajan et al. introduce the concept of divisor cordial 
labeling of graph. In [5], Murugesan et al introduce a new 
special type of cordial labeling called square divisor 
cordial labeling of graph. The square divisor cordial 
labeling of various types of graph is presented in [6]. The 
brief summaries of definition which are necessary for the 
present investigation are provided below. 

2. Definitions  

Definition :2.1  

 A graph labeling is the assignment of unique 
identifiers to the edges and vertices of a graph. 

Definition :2.2  

 A mapping f :V(G)→{0,1} is called binary vertex 
labeling of G and f(v) is called the label of the vertex v of 
G under f. If for an edge e = uv, the induced edge labeling                      

f* : E(G) → {0,1} is given by f*(e) = | f(u) − f(v) |. Then 
vf(i) = number of vertices of having label i under f and  
ef(i) = number of edges of having label i under f*. 

Definition :2.3  

 A binary vertex labeling f of a graph G is called a 
cordial labeling if |vf(0) – vf(1)|  1 and |ef(0)–ef(1)|  1. A 
graph G is cordial if it admits cordial labeling. 

Definition :2.4  

 Let a and b be two integers. If a divides b means that 
there is a positive integer k such that b = ka. It is denoted 
by a | b. If a does not divide b, then we denote a ∤ b. 
 

Definition :2.5  

 Let G = (V(G), E(G)) be a simple graph and                         
f : V(G) → {1,2,...,|V(G)|} be a bijection. For each edge 
uv, assign the label 1 if f(u) | f(v) or f(v) | f(u) and the 
label 0 otherwise. The function f is called a divisor cordial 
labeling if |ef(0) – ef(1)|  1. A graph with a divisor cordial 
labeling is called a divisor cordial graph. 

Definition :2.6  

Let G = (V(G), E(G)) be a simple graph and                        
f : V  {1,2,…,|V|} be a bijection. For each edge uv, 
assign the label 1 if either [f(u)]2 | f(v) or [f(v)]2 | f(u) and 
the label 0 otherwise. f is called a square divisor cordial 
labeling if |ef(0) − ef(1)|  1. A graph with a square divisor 
cordial labeling is called a square divisor cordial graph. 

Definition :2.7 

The join G = G1 + G2 of graphs G1 and G2 with 
disjoint vertex sets V1 and V2, and edge sets E1 and E2, is 
the graph union G1  G2 together with all the edges 
joining V1 and V2. A wheel graph Wn is defined as K1 + 
Cn, where Cn denotes the cycle with n vertices. The fan 
graph Fann is defined as K1 + Pn, where Pn is the path on n 
vertices.  
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Definition :2.8 

 Bistar Bn,n is the graph obtained by joining the center 
(apex) vertices of two copies of K1,n by an edge. 

Definition :2.9 

 A subdivision of the edge e = uv of a graph G is the 
replacement of the edge e by a new vertex w and two new 
edges uw and wv. This operation is also called an 
elementary subdivision of G.  

A graph H obtained by a sequence of elementary 
subdivisions from a graph G is said to be a subdivision 
graph of G. 
 

Definition :2.10  

 A vertex switching Gv of a graph G is obtained by 
taking a vertex v of G, removing all the edges incident 
with v and adding edges joining v to every vertex which 
are not adjacent to v in G. 

Definition :2.11 

 Consider t copies of stars namely (1)
n1,K , (2)

n1,K , ..., (t)
n1,K . 

Then G = < (1)
n1,K , (2)

n1,K , ... , (t)
n1,K > is the graph obtained by 

joining apex vertices of each 1)(m
n1,K   and (m)

n1,K  to a new 

vertex xm−1 where 2  m   t and  G has t(n+2)−1 vertices 
and t(n+2)−2 edges. 

3. Main Results 

Theorem 3.1 

 Switching of a pendent vertex in path Pn is square 
divisor cordial graph. 
Proof. 

Let v1, v2, …, vn, be the vertices of path Pn.  
The graph G is obtained by switching of a pendent 

vertex in path Pn. v1 and vn are pendent vertex of path Pn. 
Without loss of generality, let the switched vertex                

be v1. 
Then |V(G )| = n and | E(G) | = 2n – 4. 
Define f : V(G)  {1, 2, 3, …, n } by  

f(vi) = i,   1  i  n. 
Then ef(0) =  ef(1) = n – 2. 
Therefore, |ef(0) − ef(1)|  1.  

 Hence G is square divisor cordial graph. 

Example 3.1 

 The square divisor cordial labeling of switching of a 
pendent vertex in path P6  is given in figure 3.1.  

 
 
 
 
 
 
 
 
 

Figure 3.1 

Theorem 3.2 

 The graph S(Bn,n) is square divisor cordial graph, 
where n  2 . 
Proof . 
 Let Bn,n be a graph and  v, u, v1, v2, …, vn, u1, u2, …, 
un  be the vertices of Bn,n. Let G be the graph S(Bn,n). The 
vertex set V(G) = {u,w,v, ui,vi, ui,vi, : 1  i  n} and the 
edge set E(G) = {uw, wv , uui, uiui, vvi, vivi,:1  i  n}.  

Then |V(G)| = 4n+3 and |E(G)| = 4n+2. 
Define vertex labeling f : V(G) → {1, 2, ..., 4n+3 } as 

follows 
f(u) = 1,  
f(v) = 2, 
f(w) = 4n+3, 
f(vi) = 3+4(i – 1),  1  i  n. 
f(vi) = 4+4(i – 1),  1  i  n. 
f(ui) = 6+4(i – 1),  1  i  n. 
f(ui) = 5+4(i – 1),  1  i  n. 

Then ef(0) = ef(1) = 2n+1. 
Therefore, |ef(0) − ef(1)|  1.  

Hence G is square divisor cordial graph. 

Example 3.2 

 The square divisor cordial labeling of S(B4,4) is given 
in figure 3.2.  
 
 
 
 
 
 
 
 
 

 
Figure 3.2 
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Theorem 3.3 

 The graph K1,n,n  K1,m,m is square divisor cordial 
graph, where n,m  2 . 
Proof . 
 Let G be a graph K1,n,n  K1,m,m, n,m  2.  
 Let v, v1, v2, …, vn, vn+1, vn+2, …, v2n and u, u1, u2, …, 
um, um+1, um+2, …, u2m be the vertices of K1,n,,n and K1,m,m 
respectively.  

Then |V(G )| = 2n+2m+2 and | E(G) | = 2n+2m. 
 Consider  n  m. Since K1,n,n  K1,m,m is isomorphic to 
K1,m,m  K1,n,n. 

Define f : V(G)  {1, 2, 3, …, 2n+2m+2 } by  
f(v) = 2,  
f(u) = 1. 

Case (i) : n = m 
f(vi) = 4+4(i – 1),  1  i  n. 
f(vn+i) = 3+4(i – 1),  1  i  n. 
f(ui) = 5+4(i – 1),  1  i  n. 
f(un+i) = 6+4(i – 1),  1  i  n. 

Then ef(0) = ef(1) = 2n. 
Case (ii) : n < m 

f(vi) = 4+4(i – 1),  1  i  n. 
f(vn+i) = 3+4(i – 1),  1  i  n. 
f(ui) = 5+4(i – 1),  1  i  n. 
f(un+i) = 4n+1+2i,  1  i  m – n. 
f(um+i) = 6+4(i – 1),  1  i  n. 
f(um+n+i) = 4n+2+2i,  1  i  m – n. 

Then ef(0) = ef(1) = n+m. 
Thus from the above cases, |ef(0) − ef(1)|  1.  

Hence G is square divisor cordial graph. 

Example 3.3 

 The square divisor cordial labeling of K1,4,4  K1,6,6 is 
given in figure 3.3.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.3 

Theorem 3.4 

 The graph Bn,n  K1,m,m is square divisor cordial 
graph, where n,m  2 . 
Proof . 
 Let G be a graph Bn,n  K1,m,m, where n,m  2.  
 Let u, v, u1, u2, …, un,v1, v2, …, vn and w, w1, w2, …, 
w2m be the vertices of Bn,n and K1,m,m respectively.  

Then |V(G )| = 2n+2m+3 and | E(G) | = 2n+2m+1. 
Let p be the highest prime number such that                        

p < 2n+2m+3. 
Define vertex labeling f : V(G) → {1, 2, ..., 2n+2m+3} 

as follows 
 
Case (i) : n = m 

f(u) = 4n+3,  
f(v) = 2, 
f(ui) = 6+4(i – 1),  1  i  n. 
f(vi) = 4+4(i – 1),  1  i  n. 
f(w) = 1, 
f(wi) = 3+4(i – 1),  1  i  n. 
f(wn+i) = 5+4(i – 1),  1  i  n. 

Then ef(0) = 2n+1 and ef(1) = 2n. 
 
Case (ii) : n < m 

f(u) = 4n+3,  
f(v) = 2, 
f(ui) = 6+4(i – 1),  1  i  n. 
f(vi) = 4+4(i – 1),  1  i  n. 
f(w) = 1, 
f(wi) = 3+4(i – 1),  1  i  n. 
f(wn+i) = 5+4(i – 1),  1  i  n. 
f(wn+i) = 4n+2+2i,  1  i  m – n. 
f(wm+n+i) = 4n+3+2i, 1  i  m – n. 

Then ef(0) = n+m+1 and ef(1) = n+m. 
 
Case (iii) : n > m 

f(u) = 2n+2m+3,  
f(v) = 1, 
f(ui) = 3+4(i – 1),  1  i  m. 
f(vi) = 6+4(i – 1),  1  i  m. 
f(um+i) = 4m+1+2i,  1  i  n – m. 
f(vm+i) = 4m+2+2i,  1  i  n – m. 
f(w) = 2, 
f(wi) = 4+4(i – 1),  1  i  m. 
f(wm+i) = 5+4(i – 1), 1  i  m. 

Then ef(0) = n+m+1 and ef(1) = n+m. 
 
Thus from the above cases, |ef(0) − ef(1)|  1.  

Hence G is square divisor cordial graph. 
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Example 3.4 

 The square divisor cordial labeling of B4,4  K1,6,6 is 
given in figure 3.4.  
 
 
 
 
 
 
 
 
 
 
 

Figure 3.4 

Theorem 3.5 

 The graph G obtained by identifying all the apex 
vertices of m wheels 

1nW ,
2nW ,…,

mnW  is square divisor 

cordial graph. 
Proof. 
 The graph G obtained by identifying all the apex 
vertices of m wheels 

1nW ,
2nW ,…,

mnW . 

 Let the common apex vertex of G be u0 and the 
consecutive rim vertices of each of the wheels 

inW  be 

ui,1,ui,2,…,
ini,u  for 1  i  m.   

 n1, n2, …, nm is the number of rim vertices of 

1nW ,
2nW ,…,

mnW respectively. 

 Then |V(G)| = 1+n1+n2+…+nm and |E(G)| = 
2(n1+n2+…+nm). 
 Let p1 be the highest prime number, p2 be the second 
highest prime number, … , pm be the mth  highest prime 
number such that pm < … < p2 < p1  1+n1+n2+…+nm . 
 Define vertex labeling  
          f : V(G)  {1,2,3,…, (1+n1+n2+…+nm)} as follows. 

f(u) = 1, 
f(

ini,u ) = pm+1–i   1  i  m. 

 Then assign the remaining labels to the remaining 
vertices ui,1,ui,2,…, 1ni, i

u  for 1  i  m. 

 Since 1 divides any integer, the edges incident to u0 
contribute n1+n2+…+nm to ef(1).  
 The label of every pair of adjacent rim vertices in G is 
either consecutive number or relatively prime to each 
other. 
 Therefore, each edges formed by the rim vertices 
contribute n1+n2+…+nm to ef(0). 

Then ef(0) = ef(1) = n1+n2+…+nm. 
Therefore, |ef(0) − ef(1)|  1.  

Hence G is square divisor cordial graph. 

Example 3.5 

 The square divisor cordial labeling of graph G 
obtained by identifying all the apex vertices of 3 wheels 
W4, W5 and W4 is given in figure 3.5.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.5 

Theorem 3.6 

 The graph G obtained by identifying all the apex 
vertices of m wheels

1nW ,
2nW ,…,

mnW and an apex vertex 

of a fan Fann is square divisor cordial graph. 
Proof. 
 The graph G obtained by identifying all the apex 
vertices of m wheels

1nW ,
2nW ,…,

mnW and an apex vertex 

of a fan Fann . 
 Let the common apex vertex of G be u0 and the 
consecutive rim vertices of each of the wheels 

inW  be 

ui,1,ui,2,…,
ini,u  for 1  i  m and v1, v2, …, vn be the path 

vertices of the fan Fann.  
 n1, n2, …, nm is the number of rim vertices of 

1nW ,
2nW ,…,

mnW respectively and n is the number path 

vertices of the fan Fann. 
 Then |V(G)| = 1+n1+n2+…+nm+n and |E(G)| = 
2(n1+n2+…+nm+n) – 1. 
 Let p1 be the highest prime number, p2 be the second 
highest prime number, … , pm be the mth  highest prime 
number such that pm < … < p2 < p1  1+n1+n2+…+nm+n. 
 Define vertex labeling  
          f : V(G)  {1,2,3,…, (1+n1+n2+…+nm+n)} as 
follows. 

f(u) = 1, 
f(

ini,u ) = pm+1–i   1  i  m. 

 Then assign the remaining labels to the remaining 
vertices ui,1,ui,2,…, 1ni, i

u  for 1  i  m and vi for 1  i  n. 

 Since 1 divides any integer, the edges incident to u0 
contribute n1+n2+…+nm+ n to ef(1).  
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 The label of every pair of adjacent rim vertices in G is 
either consecutive number or relatively prime to each 
other.  
 Therefore, each edges formed by the rim vertices 
contribute n1+n2+…+nm to ef(0) and each edges formed by 
the path vertices contribute n – 1 to ef(0). 
 

Then ef(0) = n1+n2+…+nm+n–1 and   
         ef(1) = n1+n2+…+nm+ n. 
Therefore, |ef(0) − ef(1)|  1.  

Hence G is square divisor cordial graph. 

Example 3.5 

 The square divisor cordial labeling of graph G 
obtained by identifying all the apex vertices of 3 wheels 
W4, W5 and W4 and a fan Fan5 is given in figure 3.6.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.6 

Theorem 3.7 

 The graph G = < (1)
n1,K , (2)

n1,K , (3)
n1,K  > is square divisor  

cordial.  
Proof.  

 Let G = < (1)
n1,K , (2)

n1,K , (3)
n1,K  >  be a graph with 3n + 5 

vertices and 3n + 4 edges. 

 Let (i)
1v , (i)

2v ,..., (i)
nv  be the pendant vertices of (i)

n1,K  

and let ci be the apex vertex of (i)
n1,K  for i = 1, 2, 3 .  

 Here, c1 and c2 are adjacent to x1 and c2 and c3 are 
adjacent to x2.  
 Define vertex labeling as follows. : f : V(G)  
{1,2,3,…, 3n + 5 } as follows. 
 Assign the label 2 to c1, 1 to c2 , 3 to x1 , p to c3, where 
p is the largest prime number such that p  3n+5 and  the 

even labels from 4,6,…, 2n+2 to the vertices (1)
1v , (1)

2v ,..., 
(1)
nv  respectively.  

 Then assign the remaining labels to the remaining 

vertices (2)
1v , (2)

2v ,. . . , (2)
nv , (3)

1v , (3)
2v ,. . . , (3)

nv and x2 . 

 Since 1 divides any integer, the edges incident to c2 
contribute n + 2 to ef(1).  
 Since p2 does not divide any labels of the vertices 
which are adjacent to c3 and square of the label of adjacent 
vertices of c3 does not divide p, the edges incident to c3 
also contribute n + 1 to ef(0).  
 Since 4 divides the even labels from 4,6,…, 2n+2 
which are multiple of 4 and does not divide the even labels 
from 4,6,…, 2n+2 which are not multiple of 4, 4 does not 
divide 3 and 9 does not divide 2, the edges incident to c1 

contribute ef(1) = 
2

n
 and ef(0) = 

2

2n 
, if  n is even and 

ef(1) = 
2

1n 
 and ef(1) = 

2

1n 
, if  n is odd.  

 Thus, ef(0) = ef(1) = 
2

43n 
, if n is even. 

                ef(0) = 
2

33n 
  and ef(1)   = 

2

53n 
, if n is odd. 

 Therefore |ef(0) − ef(1)| ≤ 1.  
 Hence, G is square divisor  cordial. 

Example 3.7 

 The square divisor cordial labeling of G =                  

< (1)
1,5K , (1)

1,5K , (1)
1,5K  >  is given in figure 3.7.  

 
 
 
 
 
 
 
 
 
 
 

Figure 3.7 

4. Conclusions 

 In this paper, we prove the square divisor cordial 
labeling of switching of a pendent vertex in path Pn,                     
S(Bn,n), K1,n,n  K1,m,m, Bn,n  K1,m,m, the graph G obtained 
by identifying all the apex vertices of m wheels 

1nW ,
2nW ,…,

mnW , the graph G obtained by identifying 
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all the apex vertices of m wheels
1nW ,

2nW ,…,
mnW and 

an apex vertex of a fan Fann and < (1)
n1,K , (2)

n1,K , (3)
n1,K  >. 
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