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Abstract  

B.D. Acharya [3] introduced the notion of set – valuation as set analogue of 

number valuation as introduced by A. Rosa [5].  Let G be a graph and X, a 

non-empty set. Define an injective function f:V(G)→2^X such that {f(V(G))}  

is a topology on X. If the induced function f^* on E(G) is defined by 

 f^* (uv)={■(1  if f(u)∩f(v)  is not an empty set and singleton set@0  

otherwise                                                                              )┤     for every 

uv∈E(G) such that 

 |e_f (0)-e_f (1)|≤1 where e_f (0)= number of edges labeled with 0 and〖 e〗

_f (1)= number of edges labeled with 1 then f is a topological cordial labeling 

and a graph which admits such a labeling is called topological cordial graph. 

In this paper we proved Dodecahedral graph, Paley graph and some 

constructed graphs are topological cordial graph.  
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Introduction  

             The graphs treated in this paper are simple. For standard terminology and notations 

we follow F. Harary [4]. Given a graph 𝐺 = (𝑉, 𝐸), we can relate it to different topological 

structures. The relation between topology and graph theory is undergone many investigations. 

In 1983 Acharya [3] established another link between graph theory and point – set topology. 

He defined a set – indexer as follows: Let 𝐺 =  (𝑉, 𝐸) be a graph, X any non – empty set and 

2𝑋   denote the set of all subsets of  𝑋. A set – indexer of 𝐺 is an injective set valued function 

𝑓 ∶  𝑉(𝐺) → 2𝑋  such that the induced function  𝑓∗ ∶  𝐸(𝐺) →  2𝑋 − {𝜙} defined by 

𝑓∗(𝑣1𝑣2 )  =  𝑓 (𝑣1) ∆ 𝑓 (𝑣2) for every 𝑣1𝑣2 ∈ 𝐸(𝐺) is also injective , where ∆  denotes the 

symmetric difference of sets. A graph 𝐺 =  (𝑉, 𝐸) is said to be a bitopological graph if there 

exist a set indexer 𝑓: 𝑉(𝐺)  → 2𝑋  such that 𝑓(𝑉) and 𝑓∗(𝐸) ∪ {𝜙} are both topologies on the 

corresponding ground set. Let 𝐺 be a graph and 𝑋, a non-empty set. Define an injective 
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function 𝑓: 𝑉(𝐺) → 2𝑋 such that {𝑓(𝑉(𝐺))} is a topology on 𝑋. If the induced function 𝑓∗ on 

𝐸(𝐺) is defined by  

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

0  otherwise                                                                              

  

for every 𝑢𝑣 ∈ 𝐸(𝐺) such that  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where 𝑒𝑓(0) = number of edges labeled 

with 0 and 𝑒𝑓(1) = number of edges labeled with 1 then 𝑓 is a topological cordial labeling 

and a graph which admits such a labeling is called topological cordial graph. This definition 

is defined and introduced in [8]. In this paper we proved Dodecahedral graph, Paley graph 

and some constructed graphs are topological cordial graph.  

1.Preliminaries 

Definition 1.1  The Dodecahedral graph is a 3-connected graph with 20 vertices and 30 

edges. 

Definition 1.2  A complete bipartite graph or biclique is a special kind of bipartite graph 

where every vertex of the first set is connected to every vertex of the second set. 

Definition 1.3   The double star 𝑆(𝑛, 𝑚), where 𝑛 ≥ 𝑚 ≥ 0, is the graph consisting of the 

union of two stars 𝐾1,𝑛 𝑎𝑛𝑑 𝐾1,𝑚 together with a line joining their centers. 

Definition 1.4 The Paley graph of order q with q a prime power is a graph on q nodes with 

two nodes adjacent if their difference is a square in the finite field GF(q). This graph is 

undirected when q=1 (mod 4). Simple Paley graphs therefore exist for orders 5, 9, 13, 17, 

25,…..     

2.Topological Cordial Labeling 

Definition 2.1  Let 𝐺 be a graph and 𝑋, a non-empty set. Define an injective function 

𝑓: 𝑉(𝐺) → 2𝑋 such that {𝑓(𝑉(𝐺))} is a topology on 𝑋. If the induced function 𝑓∗ on 𝐸(𝐺) is 

defined by  

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

0  otherwise                                                                              
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for every 𝑢𝑣 ∈ 𝐸(𝐺) such that  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where 𝑒𝑓(0) = number of edges labeled 

with 0 and 𝑒𝑓(1) = number of edges labeled with 1 then 𝑓 is a topological cordial labeling 

and a graph which admits such a labeling is called topological cordial graph. 

2.Topological Cordial Labeling of named graphs 

Theorem 2.1. Dodecahedral graph is topological cordial graph. 

Proof: Let 𝐺 be Dodecahedral graph with 20 vertices and 30 edges. Let 𝑉(𝐺) = {𝑣𝑖/1 ≤ 𝑖 ≤

5} ∪  {𝑢𝑖/1 ≤ 𝑖 ≤ 10} ∪ {𝑤𝑖/1 ≤ 𝑖 ≤ 5}   and 𝐸(𝐺) = {𝑣𝑖𝑣𝑖+1/1 ≤ 𝑖 ≤ 𝑖 +

1, 𝑤ℎ𝑒𝑟𝑒 𝑣𝑖+1 = 𝑣𝑖} ∪ { 𝑢𝑖𝑢𝑖+1/1 ≤ 𝑖 ≤ 𝑖 + 1, 𝑤ℎ𝑒𝑟𝑒 𝑢𝑖+1 = 𝑢𝑖} ∪ {𝑤𝑖𝑤𝑖+1/1 ≤ 𝑖 ≤ 𝑖 +

1, 𝑤ℎ𝑒𝑟𝑒 𝑤𝑖+1 = 𝑤𝑖}  ∪ {𝑣𝑖𝑢2𝑖−2 /2 ≤ 𝑖 ≤ 4} ∪ {𝑤𝑖𝑢2𝑖−1/1 ≤ 𝑖 ≤ 5} ∪ {𝑣1𝑢10}  . Let 𝑋 =

{1,2, … ,20}. Now, define 𝑓: 𝑉(𝐺) → 2𝑋  by 

𝑓(𝑣1) = 𝜙, 𝑓(𝑣2) = {1}, 𝑓(𝑣3) = {2}, 𝑓(𝑣4) = {1,2,3}, 𝑓(𝑣5) = {4}, 𝑓(𝑣6) = {3,4} , 

𝑓(𝑣7) = {1,2}, 𝑓(𝑣8) = {2,3}, 𝑓(𝑣9) = {3}, 𝑓(𝑣10) = {1,4}, 𝑓(𝑣11) = {1,3,4}, 𝑓(𝑣12) =

{2,3,4}, 𝑓(𝑣13) = {1,2,3,4}, 𝑓(𝑣14) = {1,3}, 𝑓(𝑣15) = {2,4}, 𝑓(𝑣16) = {1,2,4}, 𝑓(𝑣17) =

{1,2,3,4,5}, 𝑓(𝑣18) = {1,2, … .6}, 𝑓(𝑣19) = {1,2, … . .7}, 𝑓(𝑣20) = 𝑋  

Then the vertex labels are distinct and {𝑓(𝑉(𝐺))} is a topology on 𝑋. 

The induced function 𝑓∗ on 𝐸(𝐺) is defined as follows:  

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

0 otherwise                                                                             

 

for every 𝑢𝑣 ∈ 𝐸(𝐺). Then, |𝑒𝑓(0) − 𝑒𝑓(1)| = 15 − 15 = 0 ≤ 1 where 𝑒𝑓(0) = number of 

edges labeled with 0 and 𝑒𝑓(1) = number of edges labeled with 1. Hence 𝑓 is a topological 

cordial labeling. Thus 𝐺 is topological cordial graph. 

Illustration 2.1.  Dodecahedral graph is topological cordial graph. 
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Fig. 2.1 

 

Theorem 2.2  A Paley graph of order 13 is a topological cordial graph. 

Proof: Let 𝐺 be a Paley graph of order 13. Thus it has 13 vertices and 39 edges. Let 𝑉(𝐺) =

{𝑣𝑖/1 ≤ 𝑖 ≤ 13} an 𝐸(𝐺) = {𝑣𝑖𝑣𝑖+1/1 ≤ 𝑖 ≤ 13 where 𝑣13 = 𝑣1} ∪ {𝑣𝑖𝑣𝑖+3/1 ≤ 𝑖 ≤ 10} ∪

{𝑣1𝑣𝑖+4/1 ≤ 𝑖 ≤ 9} ∪ {𝑣𝑖𝑣𝑖+10/1 ≤ 𝑖 ≤ 3} ∪ {𝑣𝑖𝑣𝑖+9/1 ≤ 𝑖 ≤ 4}. Let 𝑋 = {1,2, … ,13}. 

Define 𝑓: 𝑉(𝐺) → 2𝑋  by  𝑓(𝑣1) = 𝜙, 𝑓(𝑣𝑖+1) = {1,2, . . . , 𝑖}, 1 ≤ 𝑖 ≤ 3,  𝑓(𝑣𝑖) =

{1,2, … , 𝑖 + 1}, 8 ≤ 𝑖 ≤ 12, 𝑓(13) = 𝑋. Then the vertex labels are distinct and {𝑓(𝑉(𝐺))} is 

a topology on 𝑋. The induced function 𝑓∗ on 𝐸(𝐺) is defined as follows: 

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

0  otherwise                                                                              

 

for every  𝑢𝑣 ∈ 𝐸(𝐺). Then, |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where 𝑒𝑓(0) = number of edges labeled 

with 0 and  𝑒𝑓(1) = number of edges labeled with 1. Hence 𝑓 is a topological cordial 

labeling. Thus 𝐺 is topological cordial graph. 

Illustration 2.2 A Paley graph of order 13 is a topological cordial graph. 
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3.Topological Cordial Labeling of generalized graphs 

Theorem 3.1. The graph 𝐾(𝑚, 𝑛) is topological cordial graph, if 3 ≤ 𝑛 ≤ 6. 

Proof: Let 𝐾(𝑚, 𝑛) be a complete bipartite graph. 

Let 𝑉(𝐾) = {𝑣𝑖/1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑤𝑗/1 ≤ 𝑗 ≤ 𝑛} and 𝐸(𝐾) = {𝑣𝑖𝑤𝑗/1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛, 

where   3 ≤ 𝑛 ≤ 6}  Let 𝑋 = {1,2,3, … , 𝑛 − 1}, Define 𝑓: 𝑉(𝐾) → 2𝑋 . We label the vertices 

and edges satisfying the condition of topology. Therefore the vertex labels are distinct and 

{𝑓(𝑉(𝐾))}  is a topology on 𝑋.The induced function 𝑓∗ on 𝐸(𝐾) is defined as follows:  

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

 0 otherwise                                                                               

 

for every  𝑢𝑣 ∈ 𝐸(𝐾). Then, |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where 𝑒𝑓(0) = number of edges labeled 

with 0 and  𝑒𝑓(1) = number of edges labeled with 1. Hence 𝑓 is a topological cordial 

labeling. Thus 𝐾 is topological cordial graph. 

Illustration 3.1  𝐾(5,5) is topological cordial graph. 
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Fig 3.1 

Theorem 3.2 A double star 𝑆(𝑛, 𝑚) is a topological cordial graph.  

Proof: Let 𝐺 be a double star 𝑆(𝑛, 𝑚). 

Let  𝑉(𝐺) = {𝑢0, 𝑢1, 𝑢2, … … . 𝑢𝑛} ∪ {𝑣0, 𝑣1, 𝑣2, … . . 𝑣𝑚} and  𝐸(𝐺)  = {𝑢0𝑣0} ∪ {𝑢0𝑢𝑖/1 ≤

𝑖 ≤ 𝑛} ∪ {𝑣0𝑣𝑖/1 ≤ 𝑖 ≤ 𝑚} . 

Then G has 𝑚 + 𝑛 + 2  𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑎𝑛𝑑 𝑛 + 𝑚 + 1 𝑒𝑑𝑔𝑒𝑠 Let 𝑋 = {1,2, … … 𝑛 + 𝑚 + 2} 

 Define 𝑓: 𝑉(𝐺) → 2𝑋 . We label the vertices and edges satisfying the condition of topology. 

Then the vertex labels are distinct and {𝑓(𝑉(𝐺))}  is a topology on 𝑋. The induced function 

𝑓∗ on 𝐸(𝐺)  is defined as follows:  

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

0  otherwise                                                                              

 

for every  𝑢𝑣 ∈ 𝐸(𝐺). Therefore, |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where 𝑒𝑓(0) = number of edges 

labeled with 0 and 𝑒𝑓(1) = number of edges labeled with 1. Hence 𝑓 is a topological cordial 

labeling.  Thus 𝐺 is topological cordial graph. 

Illustration 3.2 A double star 𝑆(2,4) is a topological cordial graph. 
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Fig. 3.2 

4.Conclusion  

In this paper deals with topological cordial graphs. The aim of this paper is to make some 

progress to a better understanding of topological cordial labeling.  
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