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Abstract 

        Let G = (V,E ) be a simple graph with p vertices and q edges. G is said to have   3 – modulo difference mean 

cordial  labeling if there is a injective map 𝑓: 𝑉 𝐺 → {0,1,2,3, ……… . ,5𝑝} such that for every edge 𝑢𝑣 , the induced 

labeling 𝑓∗ is defined as  f*(uv) =  

1 𝑖𝑓 
 𝑓 𝑢 −𝑓(𝑣) 

2
≡ 0 𝑚𝑜𝑑 3 𝑖𝑓  𝑓 𝑢 − 𝑓 𝑣   𝑖𝑠 𝑒𝑣𝑒𝑛 

1 𝑖𝑓 
 𝑓 𝑢 −𝑓(𝑣) +1

2
≡ 0 𝑚𝑜𝑑 3 𝑖𝑓  𝑓 𝑢 − 𝑓 𝑣   𝑖𝑠 𝑜𝑑𝑑

0 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

 with the condition 

that 𝑒𝑓 0 − 𝑒𝑓(1) ≤ 1,where  𝑒𝑓 0  is the number of edges with label 0 and 𝑒𝑓(1) is the number of edges with 

label 1.If G admits 3-modulo difference mean cordial labeling then G is a 3-modulo difference mean cordial graph. 

In this paper, we proved that the graphs  Path(𝑃𝑛), ,Star(𝐾1,𝑛),𝐶𝑛 + 𝑢1𝑢3 are 3-modulo difference mean cordial 

graphs. 

Keywords-3-modulo difference mean cordial  labeling, 3-modulo difference mean cordial  graphs. 

I. INTRODUCTION 

 A graph G is a finite non-empty set of objects called vertices together with a set of unordered pairs of 

distinct vertices of G called edges.Each pair e={u,v} of vertices in E is called edges or a line of G.In this paper,we 

proved thatthe graphs Path(Pn ),Star(𝐾1,𝑛) ,𝐶𝑛 + 𝑢1𝑢3are 3-modulo difference mean cordial graphs.For graph 

theoretic terminology we follow [2]. 

II. PRELIMINARIES 

Let G = (V,E ) be a simple graph with p vertices and q edges. G is said to have   

3 – modulo difference mean cordial  labeling if there is a injective map 

f: V G → {0,1,2,3, ……… . ,5p} such that for every edge uv , the induced labeling f ∗ is defined as  

f*(uv) =  

1 𝑖𝑓 
 𝑓 𝑢 −𝑓(𝑣) 

2
≡ 0 𝑚𝑜𝑑 3 𝑖𝑓  𝑓 𝑢 − 𝑓 𝑣   𝑖𝑠 𝑒𝑣𝑒𝑛 

1 𝑖𝑓 
 𝑓 𝑢 −𝑓(𝑣) +1

2
≡ 0 𝑚𝑜𝑑 3 𝑖𝑓  𝑓 𝑢 − 𝑓 𝑣   𝑖𝑠 𝑜𝑑𝑑

0 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

 with the condition that 

 ef 0 − ef(1) ≤ 1,whereef 0  is the number of edges with label 0 and ef(1) is the number of edges with label 1.If 

G admits 3-modulo difference mean cordial labeling then G is a 3-modulo difference mean  cordial graph. In this 

paper, we proved that the graphs  Path(Pn ),Star 𝐾1,𝑛 ,𝐶𝑛 + 𝑢1𝑢3are 3-modulo difference mean cordial graphs. 

DEFINITION 2.1: 

Path is a graph whose vertices can be listed in the order (𝑢1,𝑢2,𝑢3,… . . 𝑢𝑛) such that the edges are 

{𝑢𝑖 ,𝑢𝑖+1}where 𝑖 = 1,2,3, . . 𝑛 − 1. 
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DEFINITION 2.2: 

A Star 𝐾1,𝑛  is a tree with one internal vertex and n edges. 

DEFINITION 2.3: 

 In any cycle there is a chord between any two non-adjacent vertices.It is denoted by 𝐶𝑛 + 𝑢1𝑢3. 

III. MAIN RESULT 

Theorem 1: 

 Path (𝑃𝑛 ) is a 3-modulo difference mean cordial graph. 

Proof: 

 Let G be a graph  

When n is odd , n = 2k + 1 and when n is even , n = 2k. 

Let V(G) = { 𝑢1, 𝑢2,𝑢3,………𝑢𝑛} 

E(G) = { 𝑢𝑖𝑢𝑖+1/ 1 ≤ 𝑖 ≤ 𝑛 − 1} 

Then  𝑉(𝐺) = 𝑛 and  𝐸(𝐺) = 𝑛 − 1 

Define  𝑓: 𝑉 𝐺 → {0,1,2,3, ……… . ,3𝑛}  

Case (i): 𝑛 is even 

Subcase (i):𝑘  is not a multiple of 3. 

The vertex labels are, 

𝑓 𝑢𝑖 =  
3𝑖                        1 ≤ 𝑖 ≤ 𝑘

   5𝑖                   𝑘 + 1 ≤ 𝑖 ≤ 𝑛
  

The induced edge labels are, 

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≢ 0 𝑚𝑜𝑑 3  

It is observed as  

𝑒𝑓 0 = 𝑘 

𝑒𝑓 1 = 𝑘 − 1 

Subcase (ii):𝑘 is a multiple of 3. 

The vertex labels are, 
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𝑓 𝑢𝑖 =  
3𝑖                        1 ≤ 𝑖 ≤ 𝑘

   5𝑖                   𝑘 + 1 ≤ 𝑖 ≤ 𝑛
  

The induced edge labels are, 

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≡ 0 𝑚𝑜𝑑 3  

It is observed as  

𝑒𝑓 0 = 𝑘 − 1 

𝑒𝑓 1 = 𝑘 

 

𝑃4 

 

𝑃6 

Case (ii):𝑛 is odd  

Subcase (i):𝑘 is not a multiple of 3 

The vertex labels are, 

𝑓 𝑢𝑖 =  
3𝑖                    1 ≤ 𝑖 ≤ 𝑘

   5𝑖               𝑘 + 1 ≤ 𝑖 ≤ 𝑛
  

The induced edge labels are,  

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≢ 0 𝑚𝑜𝑑 3  

It is observed as  
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𝑒𝑓 0 = 𝑘 

𝑒𝑓 1 = 𝑘 

Subcase (ii):𝑘 is a multiple of 3 

The vertex labels are, 

𝑓 𝑢𝑖 =  
3𝑖                          1 ≤ 𝑖 ≤ 𝑘

  5𝑖             𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1
  

𝑓 𝑢𝑛 = 5𝑛 − 1 

The induced edge labels are, 

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 2 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑛−1𝑢𝑛 = 2 

It is observed as  

𝑒𝑓 0 = 𝑘 

𝑒𝑓 1 = 𝑘 

𝑃5 

 

𝑃7 

Clearly  𝑒𝑓 0 − 𝑒𝑓(1) ≤ 1 

Then  f is a 3 – modulo difference mean  cordial labeling. 

Hence  𝑃𝑛   is a 3 – modulo difference mean cordial graph. 

Theorem  2: 

 Star(𝐾1,𝑛)  is a 3-modulo difference mean cordial graph. 
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Proof: 

Let G be a graph  

When n is odd , n = 2k + 1 and when n is even , n = 2k. 

Let V(G) = { 𝑢1, 𝑢2,𝑢3,………𝑢𝑛 ,𝑢} 

E(G) = { 𝑢𝑢𝑖/ 1 ≤ 𝑖 ≤ 𝑛} 

Then  𝑉(𝐺) = 𝑛 + 1 and  𝐸(𝐺) = 𝑛 

Define  𝑓: 𝑉 𝐺 → {0,1,2,3, ……… . ,3𝑛 + 3} 

The vertex labels are, 

𝑓 𝑢𝑖 = 3𝑖                 ,     1 ≤ 𝑖 ≤ 𝑛 

𝑓 𝑢 = 0        

The induced edge labels are,  

𝑓∗ 𝑢𝑢𝑖 =  

3𝑖 + 1

2
≡ 2 𝑚𝑜𝑑 3  𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

3𝑖

2
≡ 0 𝑚𝑜𝑑 3   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

  

It is observed as, 

𝑒𝑓 0 =  
𝑘 + 1          𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑜𝑑𝑑
𝑘                  𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛

  

𝑒𝑓 1 = 𝑘 

 

𝐾1,5 
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𝐾1,4 

Clearly  𝑒𝑓 0 − 𝑒𝑓(1) ≤ 1 

Then  f is a 3 – modulo difference mean  cordial labeling 

Hence   Star  is a 3-modulo difference mean  cordial graph. 

Theorem  3: 

𝐶𝑛 + 𝑢1𝑢3is a 3-modulo difference mean cordial graph only when n is even. 

Proof: 

Let G be a graph  

When n is odd , n = 2k + 1 and when n is even , n = 2k. 

Let V(G) = { 𝑢1, 𝑢2,𝑢3,………𝑢𝑛} 

E(G) = { 𝑢𝑖𝑢𝑖+1/ 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑢𝑛𝑢1} ∪ {𝑢3𝑢1} 

Then  𝑉(𝐺) = 𝑛 and  𝐸(𝐺) = 𝑛+1 

Define  𝑓: 𝑉 𝐺 → {0,1,2,3, ……… . ,3𝑛}  

Case(i):𝑛 = 4 

The vertex labels are, 

𝑓 𝑢𝑖 = 3𝑖          , 1 ≤ 𝑖 ≤ 3    

𝑓 𝑢𝑛 = 5𝑛   

The induced edge labels are, 

𝑓∗ 𝑢1𝑢2 = 2 

𝑓∗ 𝑢2𝑢3 = 2 

𝑓∗ 𝑢3𝑢4 = 6 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢4𝑢1 = 9 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢1𝑢3 = 3 ≡ 0 𝑚𝑜𝑑 3  
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It is observed as  

𝑒𝑓 0 = 2 

𝑒𝑓 1 = 3 

 
𝐶4 + 𝑢1𝑢3 

Case(ii):𝑛 > 4 

Subcase (ii):𝑘 ≡ 1(𝑚𝑜𝑑 3) . 

The vertex labels are, 

𝑓 𝑢𝑖 =  
3𝑖                      1 ≤ 𝑖 ≤ 𝑘

   5𝑖                  𝑘 + 1 ≤ 𝑖 ≤ 𝑛
  

The induced edge labels are, 

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≡ 1 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑛𝑢1 =
5𝑛 − 3

2
≡ 1 𝑚𝑜𝑑 3  

𝑓∗ 𝑢1𝑢3 = 3 ≡ 0 𝑚𝑜𝑑 3  

It is observed as  

𝑒𝑓 0 = 𝑘 + 1 

𝑒𝑓 1 = 𝑘 
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𝐶8 + 𝑢1𝑢3 

Subcase (iii):𝑘 ≡ 2(𝑚𝑜𝑑 3). 

The vertex labels are, 

𝑓 𝑢𝑖 =  
3𝑖                      1 ≤ 𝑖 ≤ 𝑘

   5𝑖                 𝑘 + 1 ≤ 𝑖 ≤ 𝑛
  

The induced edge labels are, 

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≡ 2 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑛𝑢1 =
5𝑛 − 2

2
≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢1𝑢3 = 3 ≡ 0 𝑚𝑜𝑑 3  

It is observed as  

𝑒𝑓 0 = 𝑘 

𝑒𝑓 1 = 𝑘 + 1 
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𝐶10 + 𝑢1𝑢3 

Subcase (iv):𝑘 ≡ 0(𝑚𝑜𝑑 3). 

The vertex labels are, 

𝑓 𝑢𝑖 =  
3𝑖                         1 ≤ 𝑖 ≤ 𝑘

   5𝑖                    𝑘 + 1 ≤ 𝑖 ≤ 𝑛
  

The induced edge labels are, 

For 1≤ 𝑖 ≤ 𝑘 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 2 

For 𝑘 + 1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗ 𝑢𝑖𝑢𝑖+1 = 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑘𝑢𝑘+1 = 𝑘 + 3 ≡ 0 𝑚𝑜𝑑 3  

𝑓∗ 𝑢𝑛𝑢1 =
5𝑛 − 2

2
≡ 2 𝑚𝑜𝑑 3  

𝑓∗ 𝑢1𝑢3 = 3 ≡ 0 𝑚𝑜𝑑 3  

It is observed as  

𝑒𝑓 0 = 𝑘 

𝑒𝑓 1 = 𝑘+1 



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 65 Issue 4 - April 2019 

ISSN: 2231 – 5373                                  http://www.ijmttjournal.org  Page 13 

 

𝐶6 + 𝑢1𝑢3 
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