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Abstract 

For a graph G, topological cordial labeling for G is an injective function 𝑓: 𝑉(𝐺) → 2𝑋, X is a non – empty 

set such that |V(G)|  >  |X| that induces a function  𝑓∗: E(G)  → {0,1} defined as 𝑓∗(𝑢𝑣) = 0 if f(u) ∩

f(v) is an empty set or a singleton set and 1 otherwise for all edges in G such that |𝑒𝑓(0) − 𝑒𝑓(1)| is 

atmost 1 where 𝑒𝑓(1)  denotes number of edges labelled with 1 and 𝑒𝑓(0) denotes the number of edges 

labelled with 0. Also {f(V(G))} forms a topology on X. The graph which admits a topological cordial 

labeling is called a topological cordial graph. In this paper, we discuss topological cordial labelling for 

some different types of graphs. 

Keywords: Bistar graph, Umbrella graph, Butterfly graph, Double wheel graph, Double fan graph, Gear 

graph, Helm graph. 

1 Introduction 

In this paper we study only simple, finite and undirected graphs. The graph G has a vertex set V(G) and  

the edge set E(G). We refer to Bondy and Murthy[2] for notations and terminology. Acharya[1] developed 

another connection between graph theory and point set topology. S Selestin Lina and Asha S[3] introduced 

the topological cordial labeling and studied the topological cordial labeling for vertex switching of cycle 

Cn (𝑛 ≥ 3) and David’s star graph. In this paper, we proved topological cordial labeling for some different 

types of graphs.  

2 Basic Definitions 

Definition 2.1   

A topological cordial labeling of a graph 𝐺 = (𝑉(𝐺), 𝐸(𝐺)) with n vertices is an injective function 

f: 𝑉(𝐺) → 2𝑋 where  |𝑋| < 𝑛 and non-empty and {𝑓(𝑉(𝐺))} forms a topology on X, f induces a function 

𝑓∗: 𝐸(𝐺) → {0,1} given by  

𝑓∗(𝑢𝑣) = {
1     𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for every 𝑢𝑣 𝜖 𝐸(𝐺) such that |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1, where 𝑒𝑓(0) denotes the number of edges labelled 

with 0 and 𝑒𝑓(1) denotes the number of edges labelled with 1. The graph G which admits topological 

cordial labeling is called a topological cordial graph. 
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Definition 2.2   

Bistar graph  𝐵𝑛,𝑛 is  obtained by joining an edge to the centre vertices of two copies of 𝐾1,𝑛. 

Definition 2.3  

An Umbrella graph 𝑈𝑛,𝑚 is  obtained by joining  the central vertex of a fan graph 𝐹𝑚 to a path 𝑃𝑛. 

Definition 2.4   

Butterfly graph 𝐵𝐹𝑚,𝑛is  obtained by joining two cycles 𝐶𝑚 and n pendent edges with the common vertex. 

Definition 2.5   

A double wheel graph 𝐷𝑊𝑛 of size 𝑛 can be composed of 2𝐶𝑛 + 𝐾1. It consists of two cycles of size 

n where vertices of two cycles are all connected to a central vertex. 

Definition 2.6   

Let G be a graph with centre vertex. Then < 𝐺, 𝐾1,𝑚 >, 𝑚 ≥ 1 is the graph obtained by attaching the 

centre vertex of 𝐾1,𝑚 to centre vertex of the graph G. 

Definition 2.7 

A Gear graph 𝐺𝑛 is obtained from the wheel 𝑊𝑛 by adding a vertex between every pair of adjacent vertices 

of the 𝑛 cycle. 

Definition 2.8 

The Helm graph 𝐻𝑛 is the graph obtained from a wheel by attaching a pendent edge at each vertex of the 

𝑛 cycle. 

Definition 2.9 

The double fan graph 𝐷𝐹𝑛 consists of two fan graph that have a common path.  

3 Topological cordial labeling for some different types of graphs  

Theorem 3.1 The bistar graph 𝐵𝑛,𝑛 is a topological cordial graph for all 𝑛 ∈ ℕ. 

Proof:  

Let 𝐺 = 𝐵𝑛,𝑛 be a bistar graph. 

Let 𝑉(𝐺) = {𝑢1, 𝑢2, … , 𝑢𝑛, 𝑣1, … , 𝑣𝑛}. 

Then |𝑉(𝐺)| = 2𝑛 + 2 

Let 𝐸(𝐺) = {𝑢1𝑢𝑖+1/ 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣1𝑣𝑖/ 1 ≤ 𝑖 ≤ 𝑛} 

|𝐸(𝐺)| = 2𝑛 + 1 

Take 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 
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A function 𝑓: 𝑉(𝐺) → 2𝑋 defined by 

𝑓(𝑢1) = 𝜙,              𝑓(𝑢𝑖) = {1,2, … , 𝑖 − 1}, i ∈ {1,2, … , 𝑛}, 

                            𝑓(𝑣𝑖) = {1, … , 𝑛 − 1 + 𝑖}, i ∈ {1,2, … , 𝑛} 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑢1𝑢𝑖) = 0 , 𝑓𝑜𝑟 1 ≤ i ≤ n and 𝑓∗(𝑣1𝑣𝑖) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛. 

Here  𝑒𝑓(1) = 𝑛 𝑎𝑛𝑑 𝑒𝑓(0) = 𝑛 + 1, |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1. 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 

 

Example 3.2 

 

Fig 3.1      Topological cordial labeling of 𝐵4,4 

Theorem 3.3 The  graph < 𝑈𝑚,𝑚, 𝐾1,𝑚−3 > , 𝑚 > 3  is a topological cordial graph. 

Proof:    

Let the vertices of 𝑈𝑚,𝑚 be 𝑢1, 𝑢2, … , 𝑢𝑚, 𝑣1, … , 𝑣m and the new vertices be w,𝑤1, 𝑤2, … , 𝑤𝑚−3. 

Let 𝑣1be the  centre vertex of 𝑈𝑚,𝑚. 

Let 𝐺 = < 𝑈𝑚,𝑚, 𝐾1,𝑚−3 > 

Let 𝑉(𝐺) = {𝑢1, 𝑢2, … , 𝑢𝑚, 𝑣1, … , 𝑣m, 𝑤1, 𝑤2, … , 𝑤𝑚−3} and |𝑉(𝐺)| = 3m − 3, 

𝐸(𝐺) = {𝑢1𝑢𝑖+1/ 2 ≤ 𝑖 ≤ 𝑚 − 1} ∪ {𝑢𝑖𝑣1/1 ≤ 𝑖 ≤ 𝑚 } ∪ {𝑣𝑖𝑣𝑖+1/1 ≤ 𝑖 ≤ m − 1 }  ∪ {𝑣1𝑤i/1 ≤ 𝑖

≤ 𝑚 − 3} 

Then |𝐸(𝐺)| = 4𝑚 − 5 

Let 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 
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Define a function 𝑓: 𝑉(𝐺) → 2𝑋 as follows: 

  `𝑓(𝑣1) = 𝜙, 𝑓(𝑣𝑖) = {1,2, … , 𝑖}  𝑓𝑜𝑟 2 ≤ i ≤ m, 𝑓(𝑤m−3) = {1},    

    𝑓(𝑢𝑖) = {1,2, … , m + i}  for 1 ≤ i ≤ m,   𝑓(𝑤i) = {1,2, … ,2𝑚 + 𝑖} 𝑓𝑜𝑟 1 ≤ 𝑖 < 𝑚 − 3 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑣1𝑣2) = 0 , 𝑓∗(𝑣i𝑣i+1) = 1 for i ∈ {2, … , 𝑚}, ,𝑓∗(𝑢i𝑢i+1) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑚 − 1 ,

𝑓∗(𝑣1𝑤𝑚−3) = 0, 𝑓∗(𝑣1𝑢𝑖) = 0  𝑓𝑜𝑟  1 ≤ 𝑖 ≤ m, 𝑓∗(𝑣1𝑤𝑖) = 0  𝑓𝑜𝑟  1 ≤ 𝑖 < m − 3. 

Then 𝑒𝑓(0) 𝑖𝑠 2𝑚 − 2  and 𝑒𝑓(1) is 2𝑚 − 3 

 Therefore |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1. 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 

Example 3.4            

 

Fig 3.2      Topological cordial labeling of < 𝑈7,7, 𝐾1,4 > 

Theorem 3.5 The Butterfly graph 𝐵𝐹𝑚,𝑛 is a topological cordial graph if  𝑛 = 2𝑚 − 8,  𝑚 ≥ 4. 
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Proof:    

Let  𝐺 = 𝐵𝐹𝑚,2𝑚−8  , 𝑚 ≥ 4 

Let 𝑣1be the common centre vertex of G 

Let  𝑉(𝐺) = {𝑣1, … , 𝑣m, 𝑣m+1, … , 𝑣2m−1, 𝑢1, 𝑢2, … , 𝑢2𝑚−8}be the vertices of G  

Then |𝑉(𝐺)| = 4m − 9, 

𝐸(𝐺) = {𝑣i𝑣𝑖+1/ 1 ≤ 𝑖 ≤ 𝑚 − 1, m + 1 ≤ 𝑖 ≤ 2𝑚 − 2} ∪ {𝑣1𝑣𝑚} ∪ {𝑣1𝑣2𝑚−1 } ∪ {𝑣1𝑣𝑚+1 }

∪ {𝑣1𝑢𝑖/1 ≤ 𝑖 ≤ 2m − 8 } 

Then |𝐸(𝐺)| = 4𝑚 − 8 

Let 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 

Define a function 𝑓: 𝑉(𝐺) → 2𝑋 as follows: 

   𝑓(𝑣1) = 𝜙, 𝑓(𝑢1) = {1}, 𝑓(𝑣𝑖) = {1, … , 𝑖} , i ∈ {2, … ,2𝑚 − 1},     

    𝑓(𝑢𝑖) = {1, … ,2(𝑚 − 1) + 𝑖}, 2 ≤ i ≤ 2m − 8 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑣1𝑣𝑖) = 0 for i = 2, m, m + 1, 2m − 1, 𝑓∗(𝑣1𝑢i) = 0 for 1 ≤ i ≤ 2m − 8 , 𝑓∗(𝑣𝑖𝑣𝑖+1) =

1  𝑓𝑜𝑟 2 ≤ 𝑖 ≤ m, m + 1 ≤ 𝑖 ≤ 2m − 2 

Then 𝑒𝑓(0) =  2𝑚 − 4  and 𝑒𝑓(1) =  2𝑚 − 4 

 Therefore |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1. 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 
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Example 3.6 

 

Fig 3.3      Topological cordial labeling of 𝐵𝐹5,2 

Theorem 3.7  The  graph < 𝐷𝑊𝑛, 𝐾1,1 > , 𝑛 ≥ 3 is a topological cordial graph. 

Proof:  

Let   𝐺 =< 𝐷𝑊𝑛, 𝐾1,1 >   

Then 𝑉(𝐺) = {𝑣0, 𝑣1, … , 𝑣𝑛+1, 𝑢1, 𝑢2, … , 𝑢𝑛}be the vertices of G, where 𝑣0 is the centre vertex of 𝐷𝑊𝑛. 

Then |𝑉(𝐺)| = 2𝑛 + 2 

𝐸(𝐺) = {𝑣1𝑣𝑖/ 2 ≤ 𝑖 ≤ 𝑛 + 1} ∪ {𝑣1𝑢𝑖/1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑢𝑖𝑢𝑖+1/1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑣𝑖𝑣𝑖+1/2 ≤ 𝑖 ≤ 𝑛}

∪ {𝑣1𝑣0} ∪ {𝑢𝑛𝑢1} ∪ {𝑣2𝑣𝑛+1}. 

Then |𝐸(𝐺)| = 4𝑛 + 1 

Let 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 

Define a function 𝑓: 𝑉(𝐺) → 2𝑋 as follows: 

𝑓(𝑣1) = 𝜙, 𝑓(𝑣0) = {1},     𝑓(𝑣𝑖) = {1,2, … , 𝑖} , 𝑖 ∈ {2, … , 𝑛 + 1}. 

                     𝑓(𝑢𝑖) = {1,2, … , 𝑛 + 1 + 𝑖} , 𝑖 ∈ {1,2, … , 𝑛}, 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑣1𝑣𝑖) = 0 𝑓𝑜𝑟 2 ≤ 𝑖 ≤ 𝑛 + 1, 𝑓∗(𝑣1𝑢𝑖) = 0 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛, 𝑓∗(𝑣1𝑣0) = 0 

𝑓∗(𝑢𝑖𝑢𝑖+1) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑓∗(𝑢𝑛𝑢1) = 1, 𝑓∗(𝑣𝑖𝑣𝑖+1) = 1  𝑓𝑜𝑟  2 ≤ 𝑖 ≤ 𝑛, 

 𝑓∗(𝑣2𝑣𝑛+1) = 1. 
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Then 𝑒𝑓(0) = 2𝑛 + 1  and 𝑒𝑓(1) = 2𝑛   

Therefore |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1. 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 

Example 3.8 

 

Fig 3.4      Topological cordial labeling of < 𝐷𝑊6, 𝐾1,1 > 

 

Theorem 3.9 The  graph < 𝐷𝐹𝑛, 𝐾1,𝑛 >, 𝑛 ≥ 2 is a topological cordial graph. 

Proof:  

Let {𝑣, 𝑢, 𝑢1, 𝑢2, … , 𝑢𝑛}be the vertices of 𝐷𝐹𝑛 

Let {𝑣0, 𝑣1, 𝑣2, … , 𝑣𝑛} be the vertices of 𝐾1,𝑛 

Let 𝐸(𝐷𝐹𝑛) = {𝑣𝑢𝑖/ 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑢𝑢𝑖/1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑢𝑖𝑢𝑖+1/1 ≤ 𝑖 ≤ 𝑛 − 1}   

Let G be the graph obtained by attaching the centre vertex of 𝐷𝐹𝑛 say 𝑣 to centre vertex of 𝐾1,𝑛 

𝐺 =< 𝐷𝐹𝑛, 𝐾1,𝑛 >   

Then 𝑉(𝐺) = {𝑣, 𝑢, 𝑣1, 𝑣2, … , 𝑣𝑛, 𝑢1, 𝑢2, … , 𝑢𝑛}be the vertex set of G 

Then |𝑉(𝐺)| = 2𝑛 + 2, 

𝐸(𝐺) = {𝑣𝑣𝑖/ 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑢𝑖/1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑢𝑢𝑖/1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑢𝑖𝑢𝑖+1/1 ≤ 𝑖 ≤ 𝑛}. 

Then |𝐸(𝐺)| = 4𝑛 − 1 

Let 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 

Define a function 𝑓: 𝑉(𝐺) → 2𝑋 as follows: 
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𝑓(𝑣) = 𝜙,     𝑓(𝑣𝑖) = {1,2, … , 𝑖} 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛. 

𝑓(𝑢) = {1,2, … ,2𝑛 + 1},  𝑓(𝑢𝑖) = {1,2, … , 𝑛 + 𝑖}  𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛, 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑣𝑣𝑖) = 0 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛, 𝑓∗(𝑣𝑢𝑖) = 0 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛,  

𝑓∗(𝑢𝑖𝑢𝑖+1) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑓∗(𝑢𝑢𝑖) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛. 

Then 𝑒𝑓(0) = 2𝑛  and 𝑒𝑓(1) = 2𝑛 − 1   

Therefore |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1. 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 

Example 3.10 

 

Fig 3.5 Topological cordial labeling of < 𝐷𝐹5, 𝐾1,𝑛 > 

Theorem 3.11  A graph obtained from Gear graph 𝐺𝑛 by attaching the centre vertex of  𝐾1,𝑛−3 to any 

vertex of 𝐺𝑛 of degree 2 or 3 is a topological cordial graph. 

Proof:  
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Let {𝑣, 𝑣1, 𝑣2, … , 𝑣2𝑛} be the vertex set of 𝐺𝑛 

Let {𝑢, 𝑢1, 𝑢2, … , 𝑢𝑛−3} be the vertex set of 𝐾1,𝑛−3 

Let 𝐸(𝐺𝑛) = {𝑣𝑣𝑖/𝑖 = 2𝑚 + 1 𝑓𝑜𝑟 𝑚 = 1,2, … , 𝑛 − 1} ∪ {𝑣𝑖𝑣𝑖+1/1 ≤ 𝑖 ≤ 2𝑛 − 1} ∪ {𝑣2𝑛𝑣1} 

Let G be the graph obtained by attaching 𝐾1,𝑛−3 to any vertex of  𝐺𝑛 for some 𝑣𝑘 where 1 ≤ 𝑘 ≤ 𝑛. 

Then 𝑉(𝐺) = {𝑣, 𝑣1, 𝑣2, … , 𝑣𝑛, 𝑢1, 𝑢2, … , 𝑢𝑛−3}be the vertex set of G 

Then |𝑉(𝐺)| = 2𝑛 + 1, 

𝐸(𝐺) = 𝐸(𝐺𝑛) ∪ {𝑣𝑘𝑢𝑖/ 1 ≤ 𝑖 ≤ 𝑛 − 3}. 

Then |𝐸(𝐺)| = 3𝑛 

Let 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 

Define a function 𝑓: 𝑉(𝐺) → 2𝑋 as follows: 

𝑓(𝑣) = 𝜙, 𝑓(𝑣𝑘) = {1},     𝑓(𝑢𝑖) = {1,2, … , 𝑖 + 1} 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛 − 3. 

For 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝑣𝑖) = {
{1,2, … , 𝑛 + 𝑖 − 3}             𝑓𝑜𝑟 𝑖 < 𝑘
{1,2, … , 𝑛 + 𝑖 − 4}             𝑓𝑜𝑟 𝑖 > 𝑘

 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑣𝑘𝑢𝑖) = 0 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛 − 3,  

𝑓∗(𝑣𝑖𝑣𝑖+1) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 2𝑛 − 1 𝑎𝑛𝑑 𝑖 ≠ 𝑘 , 𝑓∗(𝑣1𝑣2𝑛) = 1. 

𝑓∗(𝑣𝑘𝑣𝑘+1) = 0 𝑎𝑛𝑑 𝑓∗(𝑣𝑘−1𝑣𝑘) = 0,  If 𝑘 = 1, then 𝑣𝑘−1 = 𝑣2𝑛 and if 𝑘 = 2𝑛, then 𝑣𝑘+1 = 𝑣1 

Then 𝑒𝑓(0) = 2𝑛 − 1  and 𝑒𝑓(1) = 2𝑛 − 2   

Therefore |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 
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Example 3.12

  

Fig 3.6 Topological cordial labeling of  vertex of degree 2 of 𝐺6 attached to centre vertex of 𝐾1,𝑛−3 

Theorem 3.13  A graph obtained from Helm graph 𝐻𝑛 by attaching centre vertex of 𝐾1,𝑛−1 to any 

pendent vertex of 𝐻𝑛 is a topological cordial graph. 

Proof:  

Let {𝑣, 𝑣1, 𝑣2, … , 𝑣𝑛, 𝑢1, 𝑢2, … , 𝑢𝑛} be the vertex set of 𝐻𝑛, where 𝑢1, 𝑢2, … , 𝑢𝑛 be the pendent 

Let {𝑤, 𝑤1, 𝑤2, … , 𝑤𝑛−1} be the vertex set of 𝐾1,𝑛−1 

Let 𝐸(𝐻𝑛) = {𝑣𝑣𝑖/1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑖𝑢𝑖/ 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑛𝑣1} 

Let G be the graph obtained by attaching 𝐾1,𝑛 to any pendent vertex of  𝐻𝑛 for some 𝑣𝑘 ,where 1 ≤ 𝑘 ≤

𝑛. 

Then 𝑉(𝐺) =  {𝑣, 𝑣1, 𝑣2, … , 𝑣𝑛, 𝑢1, 𝑢2, … , 𝑢𝑛, 𝑤1, 𝑤2, … , 𝑤𝑛−1} be the vertex set of G 

Then |𝑉(𝐺)| = 3𝑛 

𝐸(𝐺) = 𝐸(𝐻𝑛) ∪ {𝑢𝑘𝑤𝑖/ 1 ≤ 𝑖 ≤ 𝑛 − 1}. 

Then |𝐸(𝐺)| = 4𝑛 − 1 

Let 𝑋 = {1,2, … , |𝑉(𝐺)| − 1} 

Define a function 𝑓: 𝑉(𝐺) → 2𝑋 as follows: 
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𝑓(𝑣) = 𝜙, ,     𝑓(𝑣𝑖) = {1,2, … , 𝑖 + 1} 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛,   𝑓(𝑢𝑘) = {1} 

For 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝑢𝑖) = {
{1,2, … , 𝑛 + 1 + 𝑖}             𝑓𝑜𝑟 𝑖 < 𝑘
{1,2, … , 𝑛 + 𝑖}                     𝑓𝑜𝑟 𝑖 > 𝑘

 

𝑓(𝑤𝑖) = {1,2, … ,2𝑛 + 𝑖}  for 1 ≤ 𝑖 ≤ 𝑛 − 1 

Here all the vertex labels are distinct and form a topology on X. 

Then the induced function 𝑓∗: 𝐸(𝐺) → {0,1} given by 

𝑓∗(𝑢𝑣) = {
1  𝑖𝑓 𝑓(𝑢) ∩ 𝑓(𝑣) 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡 𝑎𝑛𝑑 𝑛𝑜𝑡 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒𝑡𝑜𝑛 𝑠𝑒𝑡
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                              

 

for all 𝑢𝑣 𝜖 𝐸(𝐺).  

Here 𝑓∗(𝑣𝑣𝑖) = 0 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛,  

𝑓∗(𝑢𝑘𝑤𝑖) = 0 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝑣𝑖𝑣𝑖+1) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛 − 1. 

𝑓∗(𝑣𝑖𝑢𝑖) = 1 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑛, 𝑓∗(𝑣𝑘𝑢𝑘) = 0 

Then 𝑒𝑓(0) = 2𝑛 and 𝑒𝑓(1) = 2𝑛 − 1   

Therefore |𝑒𝑓(0) − 𝑒𝑓(1)⌋ ≤ 1 

Hence 𝑓 is a topological cordial labeling and G is a topological cordial graph. 

Example 3.14 

 

Fig 3.7 Topological cordial labeling of pendent vertex of 𝐻5 attached to centre vertex of  𝐾1,𝑛−1 

 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 
ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper © 2012 IJFANS. All Rights Reserved, Journal UGC CARE Listed (Group-I) Volume 11, Iss 12  2022 
 

2023344 

 

4 Conclusion 

Topological cordial labeling for few  graphs were studied. In this study, the conditions for a bistar graph, 

Umbrella graph, butterfly graph, wheel graph, double fan graph, Helm graph and Gear graph to be a 

topological cordial graphs were found. Further we extend to study the topological cordial labeling of path 

related graphs. 

References 

1. Acharya B.D., Set valuations and their applications, MRI Lecture note in Applied Mathematics, No.2, 

Mehta Research Institute of Mathematics and Mathematical Physics, 1983.  

2. Bondy J.A and Murthy U.S.R, “Graph Theory and Application” (North Holland). New York (1976). 

3. Selestin Lina S, Asha S, ‘On Topological Cordial Graphs’, Journal of Science and Technology, 

5(2020), 25-28.  
4. Selestin Lina S, Asha S, ‘Topological cordial labeling of some graphs’, Malaya Journal of Matematik, 

Vol. 9, No. 1, 861-863. 

5. G Siva Prijith, M Subbulakshmi, S Chandrakala, ‘Topological cordial labelling of some graphs’, 

Mapana Journal of Sciences, Vol. 22, Special Issue 1, 129-140.  

6. F. Harary, Graph Theory, Addision-Wesley, Reading, Massachusetts, 1969. 

7. J. A. Gallian, A dynamic survey of graph labeling, Electron. J. Combin. 19 (2012), 1–260. 


