
International Journal of Mathematics Trends and Technology – Volume 15 Number 1 – Nov 2014 

ISSN: 2231-5373                         http://www.ijmttjournal.org Page 49 
 

Divisor Cordial Labelling of Some Disconnected 
Graphs 

P. Lawrence Rozario Raj#1 and R. Lawrence Joseph Manoharan*2 
# P.G. and Research Department of Mathematics, St. Joseph’s College,  

Tiruchirappalli – 620 002, Tamil Nadu, India. 
* Department of Mathematics, Hindustan College of Arts and Science,  

Chennai  – 603 103, Tamil Nadu, India. 
 
Abstract - In this paper, the divisor cordial labeling of disconnected graphs PnPm , CnCm, PnCm, PnK1,m, PnK1,m,m , PnWm, PnSm , 
CnK1,m, CnK1,m,m, CnWm, CnSm, WnSm, WnWm and SnSm are presented. 
  
AMS subject classifications : 05C78 
Keywords - Disconnected graph, divisor cordial labeling, divisor cordial graph. 

I. INTRODUCTION 
 By a graph, we mean a finite, disconnected, 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 [12], Varatharajan et al. 
introduce the concept of divisor cordial labeling of graph. The divisor cordial labeling of various types of graph are presented in 
[5-11,13]. The brief summaries of definition which are necessary for the present investigation are provided below. 
 
Definition :1.1  
 A graph labeling is the assignment of unique identifiers to the edges and vertices of a graph. 
 
Definition :1.2  
 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 :1.3  
 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 :1.4  
 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 :1.5 
 Let G = (V(G), E(G)) be a simple graph and f :→{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 :1.6 
 The shell Sn is the graph obtained by taking n − 3 concurrent chords in cycle Cn. The vertex at which all the chords are 
concurrent is called the apex vertex.  
 
Definition :1.7  
 A wheel Wn is a graph with n+1 vertices, formed by connecting a single vertex to all the vertices of cycle Cn. It is denoted 
by Wn = Cn + K1. 
 
Definition :1.8  

A complete biparitite graph K1,n is called a star and it has n+1 vertices and n edges. K1,n,n is the graph obtained by the 
subdivision of the edges of the star K1,n . 
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II. MAIN THEOREMS 
Theorem : 2.1 

The disconnected graph Pn  Pm  is divisor cordial graph, where n,m  2. 
Proof. 

Let G be the disconnected graph Pn  Pm .  
Let u1, u2, ..., un and  v1, v2, ..., vm be the vertices of Pn and Pm respectively.  
Then |V(G)| = n+m and |E(G)| = n + m – 2. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m } as follows 
Label the vertices u1, u2, ..., un, v1, v2, ..., vm in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,22, 1,

3

2

1

k2

k2

k2




 

where mn1)2(2s sk   and s  1, ks  0.  
Case (i) : n+m is odd and f(v1) is even. 

Then, ef(0) = ef(1) +1 = 
2

1mn  . 

Case (ii) : n+m is odd and f(v1) is odd. 

Then, ef(1) = ef(0)+1 = 
2

1mn  . 

Case (iii) : n+m is even and f(v1) is even. 

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

2mn  . 

Case (iv) : n+m is even and f(v1) is odd. 
Subcase (a) : n+m = 6 and f(v1) is odd. 

Interchange the labels of u1 and v1. 
        Then, ef(0) = ef(1) = 2 
Subcase (b) : n+m  6 and f(v1) is odd. 

Interchange the labels of u2 and vm. 

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

2mn  . 

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

Example : 2.1  
(i) The graph P6  P5 and its divisor cordial labeling is given in Figure 2.1(a). 

 
 
 

Figure 2.1(a) 
 

(ii) The graph P7  P5 and its divisor cordial labeling is given in Figure 2.1(b). 
 
 
 

 
Figure 2.1(b) 

 
Theorem : 2.2 

The disconnected graph Cn  Cm  is divisor cordial graph, where n,m  3. 
Proof.  

Let G be the disconnected graph Cn  Cm.  

1 2 34 56 78 9 1110

1 234 56 78 911 12 10
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Let u1, u2, ..., un and v1, v2, ..., vm be the vertices of Cn and Cm respectively.  
Then |V(G)| = n+m and |E(G)| = n + m. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m } as follows 

f(um) = p, where p is the largest prime number and p  n+m.  
Label the vertices u1, u2, ..., un, v1, v2, ..., vm–1 in the following order other than p. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,22, 1,

3

2

1

k2

k2

k2




 

where mn1)2(2s sk   and s  1, ks  0.  
Case (i) : n+m is odd and f(v1) is even. 

Then, ef(0) = ef(1) +1 = 
2

1mn  . 

Case (ii) : n+m is odd and f(v1) is odd. 

Then, ef(1) = ef(0)+1 = 
2

1mn  . 

Case (iii) : n+m is even and f(v1) is even. 

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

mn  . 

Case (iv) : n+m is even and f(v1) is odd. 
Subcase (a) : n+m = 6 and f(v1) is odd. 

Interchange the labels of u1 and v1. 
        Then, ef(0) = ef(1) = 3 
Subcase (b) : n+m  6 and f(v1) is odd. 

Interchange the labels of u2 and vm. 

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

mn  . 

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

 
Example : 2.2  

The graph C8  C5 and its divisor cordial labeling is given in Figure 2.2. 
 

 
 
 
 
 
 
 
 

Figure 2.2 
 

Theorem : 2.3 
The disconnected graph Pn  Cm  is divisor cordial graph, where n  2 and m  3. 

Proof.  
Let G be the disconnected graph Pn  Cm .  
Let u1, u2, ..., un and v1, v2, ..., vm be the vertices of Pn and Cm respectively.  
Then |V(G)| = n+m and |E(G)| = n + m – 1. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m} as follows 

f(vm) = p, where p is the largest prime number and p  n+m.  
 

Label the vertices u1, u2, ..., un, v1, v2, ..., vm–1 in the following order other than p. 
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...............
...,............

,25...,25255,
,23...,23233,

,2...,,22, 1,

3

2

1

k2

k2

k2




 

where mn1)2(2s sk   and s  1, ks  0.  
Case (i) : n+m is even and f(v1) is odd. 

Then, ef(1) = ef(0) +1 = 
2

mn  . 

Case (ii) : n+m is even and f(v1) is even. 

Then, ef(0) = ef(1) + 1 = 
2

mn  . 

Case (iii) : n+m is odd and f(v1) is odd. 

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

1mn  . 

Case (iv) : n+m is odd and f(v1) is even. 
Interchange the labels of u1 and vm. 

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

1mn  . 

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

Example : 2.3  
The graph P5  C6  and its divisor cordial labeling is given in Figure 2.3. 
 

 
 
 
 

 
 
 
 

Figure 2.3 
 
Theorem : 2.4 

The disconnected graph Pn  K1,m  is divisor cordial graph, where n  2 and m  1. 
Proof.  

Let G be the disconnected graph Pn  K1,m . 
Let u1, u2, ..., un and v, v1, v2, ..., vm be the vertices of Pn and K1,m respectively.  
Then |V(G)| = n+m+1 and |E(G)| = n + m – 1. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+1} as follows 

f(v) = 2 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 1,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v1, v2, ..., vm  from n+2 to n+m+1. 
Then,  

1
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ef(0) = ef(1) +1 = 
2

mn  ,  when either n and m are odd or n and m are even. 

ef(1) = ef(0) = 
2

1mn  , when either n is even and m is odd or n is odd and m is even. 

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

Example : 2.4  
The graph P6  K1,8 and its divisor cordial labeling is given in Figure 2.4. 
 
 

 
 
 
 
 
 
 
 

 
 

Figure 2.4 
 

Theorem : 2.5 
The disconnected graph Pn  K1,m,m  is divisor cordial graph, where n  2 and m  1. 

Proof.  
Let G be the disconnected graph Pn  K1,m,m   
Let u1, u2, ..., un and v, v1, v2, ..., vm, vm+1, vm+2, ..., v2m be the vertices of Pn and K1,m,m  respectively.  
Then |V(G)| = n+2m+1 and |E(G)| = n + 2m – 1. 
Define vertex labeling f : V(G) → {1, 2, ..., n+2m+1} as follows 

f(v) = 2 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 1,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 . 
Case (i) : n is odd 

f(ui) = n+1+2i,    for 1  i  m 

f(um+i) = n+2i,    for 1  i  m 
Case (ii) : n is even 

f(ui) = n+2i,    for 1  i  m 

f(um+i) = n+1+2i,   for 1  i  m 
Then,  

ef(1) = ef(0) = 
2

1m2n  ,  when n is odd. 

ef(0) = ef(1) +1 = 
2

m2n  , when n is even. 

Therefore, |ef(0) − ef(1)|  1.  
Hence G is divisor cordial graph.  
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Example : 2.5  
The graph P7  K1,5,5 and its divisor cordial labeling is given in Figure 2.5. 
 

 
 
 
 
 
 
 
 

 
 

Figure 2.5 
 

Theorem : 2.6 
The disconnected graph Pn  Wm  is divisor cordial graph, where n  2 and m  3. 

Proof.  
Let G be the disconnected graph Pn  Wm. 
Let u1, u2, ..., un and v, v1, v2, ..., vm be the vertices of Pn and Wm respectively.  
Then |V(G)| = n+m+1 and |E(G)| = n + 2m – 1. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+1} as follows 

f(v) = 1 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 2,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v1, v2, ..., vm from n+2 to n+m+1.  
If (n+2) divides (m–1), then interchange the labels of vm–1 and vm. 
Then,  

ef(1) = ef(0) = 
2

1m2n  ,  when n is odd. 

ef(0) = ef(1) +1 = 
2

m2n  , when n is even. 

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

 
Example : 2.6  

The graph P5  W7  and its divisor cordial labeling is given in Figure 2.6. 
 
 
 
 
 
 
 
 
 
 

Figure 2.6 
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Theorem : 2.7 
The disconnected graph Pn  Sm  is divisor cordial graph, where n  2 and m  4. 

Proof.  
Let G be the disconnected graph Pn  Sm. 
Let u1, u2, ..., un and v1, v2, ..., vm be the vertices of Pn and Sm respectively.  
Then |V(G)| = n+m and |E(G)| = n + 2m – 4. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m} as follows 

f(v1) = 1 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 2,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v2, v3, ..., vm  from n+2 to n+m.  
Then,  

ef(1) = ef(0) +1 = 
2

3m2n  ,  when n is odd. 

ef(0) = ef(1) = 
2

4m2n  , when n is even. 

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

 
Example : 2.7  

The graph P5  S6  and its divisor cordial labeling is given in Figure 2.7. 
 

 
 
 
 
 
 
 

 
 

Figure 2.7 
 

Theorem : 2.8 
The disconnected graph Cn  K1,m  is divisor cordial graph, where n  3 and m  1. 

Proof.  
Let G be the disconnected graph Cn  K1,m . 
Let u1, u2, ..., un and v, v1, v2, ..., vm be the vertices of Cn and K1,m respectively.  
Then |V(G)| = n+m+1 and |E(G)| = n + m. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+1} as follows 

f(v) = 2 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 1,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v1, v2, ..., vm  from n+2 to n+m+1. 

1

2 34 56
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Then,  

ef(1) = ef(0) = 
2

mn  ,  when either n and m are odd or n and m are even. 

ef(1) = ef(0) + 1 = 
2

1mn  , when either n is even and m is odd or n is odd and m is even. 

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

 
Example : 2.8  

The graph C7  K1,6  and its divisor cordial labeling is given in Figure 2.8. 
 

 
 
 
 
 
 
 
 
 

Figure 2.8 
 

 
Theorem : 2.9 

The disconnected graph Cn  K1,m,m  is divisor cordial graph, where n  3 and m  1. 
Proof.  

Let G be the disconnected graph Cn  K1,m,m   
Let u1, u2, ..., un and v, v1, v2, ..., vm, vm+1, vm+2, ..., v2m be the vertices of Cn and K1,m,m  respectively.  
Then |V(G)| = n+2m+1 and |E(G)| = n + 2m. 
Define vertex labeling f : V(G) → {1, 2, ..., n+2m+1} as follows 

f(v) = 2 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 1,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 . 
Case (i) : n is odd 

f(ui) = n+1+2i,    for 1  i  m 

f(um+i) = n+2i,    for 1  i  m 
Case (ii) : n is even 

f(ui) = n+2i,    for 1  i  m 

f(um+i) = n+1+2i,   for 1  i  m 
From above cases,  

ef(1) = ef(0) +1 = 
2

1m2n  ,  when n is odd. 

ef(0) = ef(1) = 
2

m2n  , when n is even. 

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

Example : 2.9  
The graph C5  K1,6,6  and its divisor cordial labeling is given in Figure 2.9. 
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Figure 2.9 
 
Theorem : 2.10 

The disconnected graph Cn  Wm  is divisor cordial graph, where n, m  3. 
Proof.  

Let G be the disconnected graph Cn  Wm. 
Let u1, u2, ..., un and v, v1, v2, ..., vm be the vertices of Cn and Wm respectively.  
Then |V(G)| = n+m+1 and |E(G)| = n + 2m. 
Case (i) :  n is odd 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+1} as follows 

f(v) = 1 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 2,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v1, v2, ..., vm  from n+2 to n+m+1.  
If n+2 divides m–1, then interchange the labels of vm–1 and vm. 
Case (ii) :  n is even 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+1} as follows 

f(un) = n+2, 
f(v) = 1, 

Label the vertices u1, u2, ..., un–1  in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 2,

3

2

1

k2

k2

k32




 

where n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v1,v2,..., vm from n+1, n+3 to n+m+1. 
If (n+1) divides m, then interchange the labels of vm–1 and vm. 
From the above cases,  

ef(0) = ef(1) + 1 = 
2

1m2n  ,  when n is odd. 

ef(0) = ef(1) = 
2

m2n  , when n is even. 

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

 
Example : 2.10  

The graph C8  W6  and its divisor cordial labeling is given in Figure 2.10. 
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Figure 2.10 
 
Theorem : 2.11 

The disconnected graph Cn  Sm  is divisor cordial graph, where n  3 and m  4. 
Proof.  

Let G be the disconnected graph Cn  Sm. 
Let u1, u2, ..., un and v1, v2, ..., vm be the vertices of Cn and Sm respectively.  
Then |V(G)| = n+m and |E(G)| = n + 2m – 3. 
 
Case (i) :  n is odd 
Define vertex labeling f : V(G) → {1, 2, ..., n+m} as follows 

f(v1) = 1 
Label the vertices u1, u2, ..., un in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 2,

3

2

1

k2

k2

k32




 

where 1n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v2, ..., vm  from n+2 to n+m.  
 
Case (ii) :  n is even 
Define vertex labeling f : V(G) → {1, 2, ..., n+m} as follows 

f(un) = n+2, 
f(v1) = 1, 

Label the vertices u1, u2, ..., un–1  in the following order. 

...............
...,............

,25...,25255,
,23...,23233,

,2...,,2,2 2,

3

2

1

k2

k2

k32




 

where n1)2(2s sk   and s  1, ks  0 and label the remaining vertices v2,v3,..., vm from n+1, n+3 to n+m. 
From the above cases,  

ef(1) = ef(0) = 
2

3m2n  ,  when n is odd. 

ef(1) = ef(0) +1 = 
2

2m2n  , when n is even. 

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

Example : 2.11  
The graph C6  S7  and its divisor cordial labeling is given in Figure 2.11. 
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Figure 2.11 
 
Theorem : 2.12 

The disconnected graph Wn  Sm  is divisor cordial graph, where n  3 and m  4. 
Proof.  

Let G be the disconnected graph Wn  Sm. 
Let u, u1, u2, ..., un and v1, v2, ..., vm be the vertices of Wn and Sm respectively.  
Then |V(G)| = n+m+1 and |E(G)| = 2n+2m – 3. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+1} as follows 
Case (i) :  n < m 
Subcase (i) : n = 3 

f(u) = 2, f(u1) = 4, f(u2) = 6 and f(u3) = 7. 
f(v1) = 1, f(v2) = 3, f(v3) = 5 and f(v4) = 8. 
Label the remaining vertices v5,v6,..., vm from 9, 10 to m+4. 

Subcase (ii) : n  4 
f(vi) = 2i – 1,  for 1  i  n+1 
f(vn+1+i) = 2n+1+i, for 1  i  m – n – 1  
f(u) = 2, 

For n is even 
f(ui) = 2i +2,  for 1  i  n 

For n is odd 
f(ui) = 2i +2,  for 1  i  n–2  
f(un–1) = 2n+2, 
f(un) = 2n  

Case (ii) : n = m  
Subcase (i) : 2n+1  0 (mod 3) 

f(vi) = 2i,  for 1  i  n 
f(u) = 1, 
f(ui) = 2i +1,  for 1  i  n–2  
f(un-1) = 2n+1,    
f(un) = 2n – 1.    

Subcase (ii) : 2n+1  1,2 (mod 3) 
f(vi) = 2i,  for 1  i  n 
f(u) = 1, 
f(ui) = 2i +1,  for 1  i  n  

Case (iii) : n > m  
Subcase (i) : n+m+1  0 (mod 3) 

f(vi) = 2i,  for 1  i  m 
f(u) = 1, 
f(ui) = 2i +1,  for 1  i  m  
f(um+i) = 2m+1+i,  for 1  i  n – m – 2 
f(un-1) = n+m+1,    
f(un) = n+m,    

Subcase (ii) : n+m+1  1,2 (mod 3) 
f(vi) = 2i,  for 1  i  m 
f(u) = 1, 
f(ui) = 2i +1,  for 1  i  m  
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f(um+i) = 2m+1+i,  for 1  i  n – m  
From the above cases,  

ef(1) = ef(0) +1 = n+m–2. 
Therefore, |ef(0) − ef(1)|  1.  
Hence G is divisor cordial graph.  

 
Example : 2.12  

The graph W8  S5  and its divisor cordial labeling is given in Figure 2.12. 
 
 
 
 
 
 
 
 
 
 

Figure 2.12 
 
Theorem : 2.13 

The disconnected graph Wn  Wm is divisor cordial graph, where n, m  3. 
Proof.  

Let G be the disconnected graph Wn  Wm. 
Let u, u1, u2, ..., un and v, v1, v2, ..., vm be the vertices of Wn and Wm respectively.  
Then |V(G)| = n+m+2 and |E(G)| = 2n+2m. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m+2} as follows 
Case (1) :  n = 3 and m = 4. 

f(u) = 2, f(u1) = 4, f(u2) = 6 and f(u3) = 7. 
f(v) = 1, f(v1) = 3, f(v2) = 5, f(v3) = 9 and f(v3) = 8. 

Case (2) :  n = 3 and m > 4.  
f(u) = 2, f(u1) = 4, f(u2) = 6 and f(u3) = 7. 
f(v) = 1, f(v1) = 3, f(v2) = 5 and f(v3) = 8. 

Subcase (i) : m+5  1,2 (mod 3) 
f(vn+i) = 8+i,  for 1  i  m – 3  

Subcase (ii) : m+5  0 (mod 3) 
f(vn+i) = 8+i,  for 1  i  m – 5  
f(vm–1) = n+m+2,   
f(vm) = n+m+1. 

Case (3) : n > 3 and m > 5 and n < m. 
f(u) = 2, 
f(v) = 1, 

Subcase (i) : n is even and n+m+2  1,2 (mod 3) 
f(ui) = 2i +2,  for 1  i  n 
f(vi) = 2i+1,  for 1  i  n 
f(vn+i) = 2n+2+i,  for 1  i  m – n  

Subcase (ii) : n is odd and n+m+2  1,2 (mod 3) 
f(ui) = 2i +2,  for 1  i  n – 2 
f(un-1) = 2n+2,    
f(un) = 2n,  
f(vi) = 2i+1,  for 1  i  n 
f(vn+i) = 2n+2+i,  for 1  i  m – n  

Subcase (iii) : n is even and n+m+2  0 (mod 3) 
f(ui) = 2i +2,  for 1  i  n 
f(vi) = 2i+1,  for 1  i  n 
f(vn+i) = 2n+2+i,  for 1  i  m – n – 2 
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f(vm–1) = n+m+2,   
f(vm) = n+m+1. 

Subcase (iv) : n is odd and n+m+2  0 (mod 3) 
f(ui) = 2i +2,  for 1  i  n – 2 
f(un-1) = 2n+2,    
f(un) = 2n,  
f(vi) = 2i+1,  for 1  i  n– 2 
f(vm–1) = 2n+1,   
f(vm) = 2n–1. 

Case (4) : n = m = 3 
f(u) = 1, f(u1) = 5, f(u2) = 6 and f(u3) = 7. 
f(u) = 3, f(v1) = 2, f(v2) = 4 and f(v3) = 8. 

 Case (5) : n > 3 and n = m. 
f(u) = 2, 
f(v) = 1, 

Subcase (i) : n is even and n  0,2 (mod 3) 
f(ui) = 2i +2,  for 1  i  n 
f(vi) = 2i+1,  for 1  i  n 

Subcase (ii) : n is odd and n  0,2 (mod 3) 
f(ui) = 2i +2,  for 1  i  n – 2 
f(un-1) = 2n+2,    
f(un) = 2n,  
f(vi) = 2i+1,  for 1  i  n 

Subcase (iii) : n is even and n  1 (mod 3) 
f(ui) = 2i +2,  for 1  i  n 
f(vi) = 2i+1,  for 1  i  n– 2 
f(vm–1) = 2n+1,   
f(vm) = 2n–1. 

Subcase (iv) : n is odd and n  1 (mod 3) 
f(ui) = 2i +2,  for 1  i  n – 2 
f(un-1) = 2n+2,    
f(un) = 2n,  
f(vi) = 2i+1,  for 1  i  n 
f(vn+i) = 2n+2+i,  for 1  i  m – n – 2 
f(vm–1) = n+m+2,   
f(vm) = n+m+1. 

Case (6) :  n = 4 and m = 3. 
f(u) = 1, f(u1) = 3, f(u2) = 5, f(u3) = 9 and f(u3) = 8. 
f(v) = 2, f(v1) = 4, f(v2) = 6 and f(v3) = 7. 

Case (7) :  n > 4 and m = 3.  
f(u) = 1, f(u1) = 3, f(u2) = 5 and f(u3) = 8. 
f(v) = 2, f(v1) = 4, f(v2) = 6 and f(v3) = 7. 

Subcase (i) : n+5  1,2 (mod 3) 
f(u3+i) = 8+i,  for 1  i  n – 3  

Subcase (ii) : n+5  0 (mod 3) 
f(u3+i) = 8+i,  for 1  i  n – 5  
f(un–1) = n+5,   
f(un) = n+4. 

Case (8) : n > 5 and m > 3 and m < n. 
f(v) = 2, 
f(u) = 1, 

Subcase (i) : m is even and n+m+2  1,2 (mod 3) 
f(vi) = 2i +2,  for 1  i  m 
f(ui) = 2i+1,  for 1  i  m 
f(um+i) = 2m+2+i,  for 1  i  n – m  

Subcase (ii) : m is odd and n+m+2  1,2 (mod 3) 
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f(vi) = 2i +2,  for 1  i  m – 2 
f(vm-1) = 2m+2,    
f(vm) = 2m,  
f(ui) = 2i+1,  for 1  i  m 
f(um+i) = 2m+2+i,  for 1  i  m– n  

Subcase (iii) : m is even and n+m+2  0 (mod 3) 
f(vi) = 2i +2,  for 1  i  m 
f(ui) = 2i+1,  for 1  i  m 
f(um+i) = 2m+2+i,  for 1  i  n – m – 2 
f(un–1) = n+m+2,   
f(un) = n+m+1. 

Subcase (iv) : m is odd and n+m+2  0 (mod 3) 
f(vi) = 2i +2,  for 1  i  m – 2 
f(vm-1) = 2m+2,    
f(vm) = 2m,  
f(ui) = 2i+1,  for 1  i  m 
f(um+i) = 2m+2+i,  for 1  i  n – m – 2 
f(un–1) = n+m+2,   
f(un) = n+m+1. 

From the above cases,  
ef(1) = ef(0) = n+m. 

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

Example : 2.13  
The graph W5  W8  and its divisor cordial labeling is given in Figure 2.13. 

 
 
 
 
 
 
 
 
 

Figure 2.13 
 
Theorem : 2.14 

The disconnected graph Sn  Sm  is divisor cordial graph, where n, m  4. 
Proof.  

Let G be the disconnected graph Sn  Sm. 
Let u1, u2, ..., un and v1, v2, ..., vm be the vertices of Sn and Sm respectively.  
Then |V(G)| = n+m and |E(G)| = 2n+2m–6. 
Define vertex labeling f : V(G) → {1, 2, ..., n+m} as follows 
Case (i) :  n < m 

f(ui) = 2i,  for 1  i  n–1  
f(un) = 2n–1.    
f(vi) = 2i–1,  for 1  i  n–1 
f(vn) = 2n.  
f(vn+i) = 2n+i,  for 1  i  m–n 

Case (ii) : n = m  
f(ui) = 2i,  for 1  i  n–1  
f(un) = 2n–1.    
f(vi) = 2i– 1,  for 1  i  n–1 
f(vn) = 2n.  
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Case (iii) : n > m  
f(ui) = 2i–1,  for 1  i  m–1  
f(um) = 2n.    
f(vi) = 2i,  for 1  i  m–1 
f(vm) = 2n–1.  
f(um+i) = 2n+i,  for 1  i  n–m 

From the above cases,  
ef(1) = ef(0) = n + m – 3. 

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

Example : 2.14  
The graph S8  S6  and its divisor cordial labeling is given in Figure 2.14. 

 
 
 
 
 
 
 
 
 
 
 

Figure 2.14 
 

III. CONCLUSIONS 
In this paper, we prove the divisor cordial labeling of disconnected graphs PnPm, CnCm, PnCm, PnK1,m, PnK1,m,m, 

PnWm, PnSm , CnK1,m, CnK1,m,m, CnWm, CnSm, WnSm, WnWm and SnSm. 
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