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Abstract— A Human chain graph is a simple, finite and undirected geaph. In this paper, we prove that the existence of V-

cordial and Homo-cordial labeling for the Human chain graph by using algorithms. 
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I.  INTRODUCTION  

 

Let G= HCn,m(p,q), n N, m≥3 be a human chain graph and it 

is a simple, finite and undirected graph with p= 2mn+n+1 

vertices and q=2mn+2n edges. The concept of Human chain 

graph was introduced by K.Anitha and B.Selvam[1]. The 

concept of cordial and total product cordial labeling was 

introduced by Cahit [2]. The concept of V- cordial labeling 

was introduced by Nellai Murugan and P.Iyadurai Selvaraj 

[4]. The concept of Homo-cordial labeling was studied by  

Nellai Murugan [5,6]. In this paper, we prove that the 

existence of V-cordial and Homo cordial labeling for the 

Human chain graph by using algorithms. 

 

II. PRELIMINARIES 

 

Some basic definitions are provided below.  

Definition 2.1  Cordial labelling 

A function f : V  {0,1} such that each edge uv receives the 

label |f (u) – f (v)| is said to be cordial labeling if the number 

of vertices labeled ‘0’ and the number of vertices labeled ‘1’ 

differ by at most one and the number of edges labeled ‘0’ and 

the number of edges labeled ‘1’ differ by at most one.  

 

Definition 2.2  V-Cordial labelling 

Let G=(V,E) be a graph with p vertices and q edges. A cup 

(V) cordial labeling of a graph G with vertex set V is a 

bijection from V to {0,1} such that each edge uv is assigned 

the label 0 if f(u)=f(v)=0 or 1 otherwise  with the condition 

that |vf(0)-vf(1)|≤1 and  |ef(0)-ef(1)|≤1. The graph that admits 

a V-cordial labeling is called V-cordial graph. 

 

Definition 2.3 Total V-Cordial labeling 

Let G=(V,E) be a graph with p vertices and q edges. A Total 

cup (V) cordial labeling of a graph G with vertex set V is a 

bijection from V to {0,1} such that each edge uv is assigned  

 

the label 0 if f(u)=f(v)=0 or 1 otherwise  with the condition 

that |evf(0)-evf(1)|≤1 where evf(x) denotes the total number of 

vertices and edges labeled with x(x=0,1). The graph that 

admits a total V-cordial labeling is called total V-cordial 

graph.    

 

Definition 2.4 Homo-Cordial labelling 

Let G=(V,E) be a graph with p vertices and q edges. A 

Homo-cordial labeling of a graph G with vertex set V is a 

bijection from V to {0,1} such that each edge uv is assigned 

the label 1 if f(u)=f(v) or 0 if f(u)≠f(v) with the condition that 

|vf(0)-vf(1)|≤1 and |ef(0)-ef(1)|≤1. The graph that admits a 

Homo-cordial labeling is called Homo-cordial graph. 

 

Definition 2.5 Total Homo-Cordial labelling 

Let G=(V,E) be a graph with p vertices and q edges. A total 

Homo-cordial labeling of a graph G with vertex set V is a 

bijection from V to {0,1} such that each edge uv is assigned 

the label 1 if f(u)=f(v) or 0 if f(u)≠f(v) with the condition that 

|evf(0)-evf(1)|≤1 where evf(x) denotes the total number of 

vertices and edges labeled with x(x=0,1). The graph that 

admits a total homo-cordial labeling is called total Homo-

cordial graph. 

 

Definition 2.6 Human chain graph 

A Human chain graph HCn,m(p,q) is obtained a path u1 ,u2 

,…,u2n+1, n N by joining a cycle of length m (Cm) and Y-tree 

(Ym+1, m≥3) to each u2i for 1≤i≤n. The vertices of Cm and Y-

tree Ym+1 are v1,v2 ,…….,v(m-1)n and w1 ,w2 ,…,wmn 

respectively. The vertex set and the edge set of HCn,m is as 

follows:          V(HCn,m)={  ,   ,     / 1 ≤ i≤ 2n+1,1 ≤ j ≤ (m-

1)n,   1 ≤ k ≤ mn} and E(HCn,m)=| |={uiui+1/ 1≤i≤2n} {u2i 

wm(i-1)+1; u2i v(m-1)i ; u2i v(m-1)(i-1)+1; wmi wmi-2/1≤i≤n}    { wmi+j 

wmi+j+1; v(m-1)i+j v(m-i)+j+1/ 0≤i≤n-1, 1≤j≤ m-2} 
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Example: 1 ( HC2,3) 

 

 
 

Example: 2 ( HC3,5) 

 

 
 

Structural propertices of HCn,m  

1. The vertex set of HCn,m ={  ,   ,   /1≤i≤2n+1, 

1≤j≤(m-1)n, 1≤k≤mn}. 

2. The total number of vertices of  HCn,m= |  | = 2mn+n+1. 

3. The edge of set of HCn,m= {ui ui+1/ 1≤i≤2n}U{u2i wm(i-1)+1; 

u2i v(m-1)i ; u2i v(m-1)(i-1)+1; wmi wmi-2/1≤i≤n} U { wmi+j wmi+j+1; 

v(m-1)i+j v(m-i)+j+1/ 0≤i≤n-1, 1≤j≤ m-2}. 

4. The total number of edges of HCn,m=| |= 2mn+2n. 

5. The maximum degree of HCn,m=  =5. 

6. The minimum degree of HCn,m=  =1. 

 

III. METHODOLOGY 

 

In this section, we present algorithms and prove that the 

existence of V-cordial, total V-cordial,Homo cordial and 

total Homo-cordial labeling for the Human chain graph. 

 

Algorithm 3.1 

We use the following algorithm to prove that the existence of 

V-cordial labeling for the human chain graph. 

 

Procedure (V- Cordial labeling of HCn,m) 

V {u1,u2,…,u2n+1, v1,v2,…,v(m-1)n, w1,w2,…,wmn} 

 E { e1,e2,...,e2mn+2n} 

if m≥3 

      for i= 1 to mn  do 

               wi  1 

      end for 

      for i= 1 to (m-1)n  do 

               vi  0 

      end for 

      for i= 1 to n  do 

               u2i  0 

      end for 

      for i= 1 to ⌊
   

 
⌋ do 

               u4i-1  0 

      end for 

      for i= 1 to ⌊
   

 
⌋  

               u4i-3  1 

      end for 

end if 

end procedure 

 

Theorem 3.1 For m≥3 and n≥1, the Human chain graph 

admits V-cordial labeling. 

 

Proof: Let HCn,m(p,q)  be a human chain graph with p= 

2mn+n+1 vertices and q= 2mn+2n edges. Using algorithm 

3.1, the 2mn+n+1 vertices are labeled with {0,1}. Here if n is 

odd, the number of vertices labeled with ‘0’ and ‘1’ is 

mn+(n+1)/2 respectively and  if n is even, the number of 

vertices labeled with ‘0’ is mn+(n/2)+1 and the number of 

vertices labeled with ‘1’ is mn+(n/2). Thus 2mn+n+1 vertices 

are labeled with 0 and 1 differ by at most one. The resulting 

edge labels are given in the following way. If n≥1, for 1≤i≤n, 

f(u2i v(m-1)i)=0,  f(u2i v(m-1)(i-1)+1)=0, f(u2i wm(i-1)+1)=1, f(wmi 

wmi-2)=1, for 0≤i≤n-1, 1≤j≤m-2, f(wmi+j wmi+j+1)=1,  f(v(m-1)i+j 

v(m-1)i+j+1)=0, for 1≤i≤⌊
   

 
⌋, f(u4i-3 u4i-2)=1, f(u4i-2 u4i-1)=0 and 

if n>1, for 1≤i≤⌊
 

 
⌋, f(u4i-1 u4i)=0, f(u4i u4i+1)=1. Thus mn+n 

edges are labeled with ‘0’ and mn+n edges are labeled with 

‘1’ . Thus 2mn+2n edges are labeled with ‘0’ and ‘1’ differ 

by at most one. Hence the human chain graph HCn,m admits 

V-cordial labeling.  

 

Theorem 3.2   For m≥3 and n≥1, the Human chain graph 

admits total V-cordial labeling. 
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Proof: Let HCn,m(p,q)  be a human chain graph with p= 

2mn+n+1 vertices and q= 2mn+2n edges.  

 

Case (i) If n is odd, in theorem 3.1, the number of vertices 

labeled with ‘0’ and ‘1’ is mn+(n+1)/2 respectively and the 

number of edges labeled with ‘0’ and ‘1’ is mn+n 

respectively. From this we conclude that, the number of 

vertices and edges labeled with ‘0’ and with ‘1’ is mn + 

(n+1)/2 + mn + n = 2mn + (3n/2) + (1/2), which differ by at 

most one. 

 

Case (ii) If n is even , in theorem 3.1, the number of vertices 

labeled with ‘0’ is mn+(n/2)+1 and labeled with ‘1’ is 

mn+(n/2) and the number of edges labeled with ‘0’ and ‘1’ is 

mn+n respectively. From this we conclude that, the number 

of vertices and edges labeled with ‘0’ is mn + (n/2) + 1 + mn 

+ n = 2mn + (3n/2) + 1 and with ‘1’ is mn + (n/2) + mn + n = 

2mn + (3n/2) which differ by at most one. Hence the human 

chain graph HCn,m admits total V-cordial labeling. 

 

Example : 3  V-Cordial labeling of HC3,4 

 

 
Algorithm 3.2 

 

Procedure (Homo-Cordial labeling of HCn,m) 

V {u1,u2,…,u2n+1, v1,v2,…,v(m-1)n, w1,w2,…,wmn} 

E { e1,e2,...,e2mn+2n} 

if m≥3 

 for i= 1 to ⌊
   

 
⌋ do 

  u4i-3  1 

  end for 

  for i= 1 to ⌊
   

 
⌋ do 

   u4i-1  0 

   end for 

    for i= 1 to n do 

         u2i  0 

         wmi  0 

         wmi-1  1 

    end for 

    for i= 1 to n do 

        for  j= 1 to ⌊
   

 
⌋ do 

         wmi-m+2j-1  0 

          wmi+2j-m  1 

    end for 

  end for 

   for i= 1 to n do 

           for  j= 1 to ⌊
   

 
⌋ do 

           v(m-1)i-m+j+1  1 

    end for 

   end if 

   if m>3 

    for i= 1 to n do 

   for j= 1 to ⌊
   

 
⌋ do 

   v(m-1)i-j+1  0 

   end for 

  end for 

  end if 

  end procedure 

 

Theorem 3.3 For m≥3 and n≥1, the Human chain graph 

admits Homo-cordial labeling. 

 

Proof: Let HCn,m(p,q)  be a human chain graph with p= 

2mn+n+1 vertices and q= 2mn+2n edges. Using algorithm 

3.2, the 2mn+n+1 vertices are labeled with {0,1}. Here if n is 

odd, the number of vertices labeled with ‘0’ and ‘1’ is 

mn+(n+1)/2 respectively and  if n is even, the number of 

vertices labeled with ‘0’ is mn+(n/2)+1 and the number of 

vertices labeled with ‘1’ is mn+(n/2). Thus 2mn+n+1 vertices 

are labeled with 0 and 1 differ by at most 1. 

The resulting edge labels are given in the following way:  

If n≥1,   for 1≤i≤⌊
   

 
⌋, f(u4i-2 u4i-1)=0, f(u4i-3 u4i-2)=0  

        for 1≤i≤⌊
 

 
⌋, f(u4i-1 u4i)=1, f(u4i u4i+1)=0  

        for 1≤i≤n, f(u2i v(m-1)(i-1)+1)=0, f(u2i wm(i-1)+1)=1 

                 f(wmi wmi-2)=1, m is odd 

                 f(wmi-1 wmi-2)=0, m is odd 

                       f(wmi wmi-2)=0, m is even 
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                 f(wmi-1 wmi-2)=1, m is even  

         for 0≤i≤n-1, 1≤j≤⌊
   

 
⌋, f(v(m-1)i+j v(m-1)i+j+1)=1 

If m=3,  for 1≤i≤n, f(u2i v(m-1)i)=0 

If m>3 , for 0≤i≤n-1, 1≤j≤m-3, f(wmi+j wmi+j+1)=0      

for 1≤i≤n, f(u2i v(m-1)i)=1,  

                 f(v(m-1)i-⌊
 

 
⌋+1 v(m-1)i-⌊

 

 
⌋+2)=0 

If m>5, for 1≤i≤n, for 1≤i≤⌊
   

 
⌋, f(v(m-1)i+j-1 v(m-1)i+j-2)=1 

Thus mn+n edges are labeled with ‘0’ and mn+n edges are 

labeled with ‘1’ . Thus 2mn+2n edges are labeled with ‘0’ 

and ‘1’ differ by at most one. Hence the human chain graph 

HCn,m admits Homo-cordial labeling. 

 

Theorem 3.4 For m≥3 and n≥1, the Human chain graph 

admits total Homo-cordial labeling. 

 

Proof: Let HCn,m(p,q)  be a human chain graph with p= 

2mn+n+1 vertices and q= 2mn+2n edges.  

 

Case (i):  If n is odd, in theorem 3.3, the number of vertices 

labeled with ‘0’ and ‘1’ is mn+(n+1)/2 respectively and the 

number of edges labeled with ‘0’ and ‘1’ is mn+n 

respectively. From this we conclude that, the number of 

vertices and edges labeled with ‘0’ and with ‘1’ is mn + 

(n+1)/2 + mn + n = 2mn + (3n/2) + (1/2) which differ by at 

most one. 

 

Case (ii):  If n is even , in theorem 3.2.1, the number of 

vertices labeled with ‘0’ is mn+(n/2)+1 and labeled with ‘1’ 

is mn+(n/2) and the number of edges labeled with ‘0’ and ‘1’ 

is mn+n respectively. From this we conclude that, the 

number of vertices and edges labeled with ‘0’ is mn + (n/2) + 

1 + mn + n = 2mn + (3n/2) + 1 and with ‘1’ is mn + (n/2) + 

mn + n = 2mn + (3n/2) which differ by at most one. Hence 

the human chain graph HCn,m admits Homo-cordial labeling. 

 

Example : 4  Homo-Cordial labeling of HC6,3   

 

IV. CONCLUSION 

In this paper, we have constructed algorithms for labeling the 

vertices and edges and also proved the existence of V-cordial, 

total V-cordial, Homo-cordial and total Homo-cordial 

labeling  for human chain graph. 
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