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 Abstract 

Chromatic number and Graph transformation are the recently developing area in Graph theory. It has many 

real life applications such as communication network and image recognition. In this paper we have studied 

the transformation of some graph such as Fan graph, Cycle graph, Path graph, Centipede graph, star graph, 

Pan graph. Also, we have established the Chromatic number to these transformations. 
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Introduction: 1.0 

        In this paper, we are concerned with finite, undirected, loop less graph without multiple edges. Let G 

= (V(G),E(G)) be a graph. For two vertices u and v of G, if there is an edge e joining them, we say u and v 

are adjacent. Here, both u and v are end vertices of e and u and e or v and e are said to be incident.  

           A vertex coloring of G is an assignment of colors to its vertices so that no two adjacent vertices receive 

the same color G. The chromatic number  (G ) is the minimum number of colors needed to color G. In year 

2001, Wu and Meng introduced some new graphical transformations which generalized the concept of total 

graph. 

        Here, We shall investigate the transformation graph G- + - of some graphs. 

 Definition: 1.1 

         A graph G is an ordered pair (V(G),E(G)) consisting of a non- empty set V(G) of vertices and a 

set E(G) , disjoint from V(G)  of edges together with an incidence function G  that associates with each 

edge of G is an ordered pair of vertices of G. 

Definition: 1.2 

       walk is an alternating sequence of vertices and edges starting and ending with vertices. 

A walk in which all the vertices are distinct is called a Path. A  path containing n- vertices is denoted by Pn. 

           A closed path is called Cycle.  A cycle containing n – vertices is denoted by Cn 

Definition: 1.3 

         A Star graph is a graph in which n-1 vertices have degree 1 and a single vertex have degree  
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n-1. The n-1 vertex are connected to a single central vertex. A star graph with total n-vertex is 

 termed as  Sn. 

Definition: 1.4 

         A Fan graph  Fn is a planar undirected graph with 2n+1 vertices and 3n edges . The Fan graph Fn can 

be constructed by joining n copies of the cycle C3  with a common vertex .  

Definition: 1.5 

        The n- Centipede   is a tree with 2n vertices and 2n-1 edges obtained by joining the bottoms of n 

copies of the path graph P2 laid in a row with edges . 

Definition:1.6 

      Let 𝐺 = (𝑉(𝐺), 𝐸(𝐺))   be a graph and x,y,z be three variables taking values  +  or −.   The 

transformation graph  𝐺𝑥𝑦𝑧  is the graph having  𝑉(𝐺) ∪ 𝐸(𝐺)   as the vertex set and for ∝, 𝛽 ∈ 𝑉(𝐺) ∪

𝐸(𝐺) ∝ 𝑎𝑛𝑑  𝛽 are adjacent in  𝐺𝑥𝑦𝑧  if and only if one of the following holds: 

(i) ∝, 𝛽 ∈ 𝑉(𝐺). ∝ 𝑎𝑛𝑑  𝛽 are adjacent in G if 𝑥 =  +;  ∝ 𝑎𝑛𝑑  𝛽   are not adjacent in G if 𝑥 =  − . 

(ii) ∝, 𝛽 ∈ 𝐸(𝐺). ∝ 𝑎𝑛𝑑  𝛽 are adjacent in G if 𝑦 =  +;  ∝ 𝑎𝑛𝑑  𝛽   are not adjacent in G if 𝑦 =  − . 

     (iii)       ∝∈ 𝑉(𝐺),   𝛽 ∈ 𝐸(𝐺). ∝ 𝑎𝑛𝑑  𝛽 are incidentt in G if 𝑧 =  +;  ∝ 𝑎𝑛𝑑  𝛽   are not                

                   incident in G if 𝑧 =  − . 

 

Theorem: 2.1 

  Let G = Pn  ( n ≥ 4) be any path graph with n-vertices, then  (G+ - +) = ⌊
𝑛

2
⌋ + 2   

Proof: 

        Let G = Pn  be a path graph with ‘n’ vertices 

        To prove   (G + - +) = ⌊
𝑛

2
⌋ + 2   

The vertex set of G is V(G) = {𝑣𝑖 /1≤ 𝑖 ≤ 𝑛} and the edge set of G is E(G) = {𝑒𝑖 /1 ≤  𝑖 ≤ 𝑛 − 1}   

The adjacency of G is, 

 Each 𝑣𝑖 is adjacent to 𝑣𝑖−1, 𝑎𝑛𝑑 𝑣𝑖+1 for all i , 

  That is,  𝑁(𝑣𝑖) = {𝑣𝑖−1,𝑣𝑖+1 /2 ≤ 𝑖 ≤ 𝑛 − 1} 

                  𝑁(𝑣1) =  v2  and  𝑁(𝑣𝑛) = 𝑣𝑛−1 

Each 𝑒𝑖 ∈ 𝐸(𝑃𝑛) is adjacent to 𝑒𝑖−1 and 𝑒𝑖+1 for all i, 

That is,    𝑁(𝑒𝑖) = {𝑒𝑖−1, 𝑒𝑖+1}  

         𝑁(𝑒1) = 𝑒2  and  𝑁(𝑒𝑛) = 𝑒𝑛−1 
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Each 𝑒𝑖 ∈ 𝐸(𝐺) is incident with 𝑣𝑖−1 and 𝑣𝑖+1 where 1 ≤ 𝑖 ≤ 𝑛 − 1 

The vertex set of G+ - +  is V(G+ - + )  =  V(Pn) ∪ E(Pn). 

By the definition of the transformation (Pn
+ - +) 

The adjacency in V(G- + -) is as follows;  

Those pair of vertices (vi, vj) are adjacent in G, are neighboring vertices in G+ - +     .                                                                                                   

Those pair of edges (𝑒𝑖, 𝑒𝑗) which are connected in G , are not neighboring  

vertices in G+ - + . In similar, the  pair (𝑣𝑖 , 𝑒𝑖) are  incident in G  , are neighboring  

vertices in  G+ - +  

Now, the vertices of V(G+ - +) can be classified as follows: 

          C1 =  {𝑣2𝑖−1, 1 ≤ 𝑖 ≤ ⌈
𝑛

2
⌉}                                                                               …….. (1) 

         C2 =  {𝑣2𝑖 , 1 ≤ 𝑖 ≤ ⌊
𝑛

2
⌋}                                                                                   …….. (2) 

         Ci =  {𝑒2𝑖−5, 𝑒2𝑖−4  / 3≤ 𝑖 ≤ ⌊
𝑛

2
⌋ + 1  }                                                                                 …….. (3) 

          Ck  = {

  𝑒𝑛−2, 𝑒𝑛−1         𝑖𝑓 𝑛  𝑖𝑠 𝑜𝑑𝑑

𝑒𝑛−1                         𝑖𝑓 𝑛 𝑖𝑠  𝑒𝑣𝑒𝑛
   

}   where  k = ⌊
𝑛

2
⌋ + 2                               … …….. (4) 

The elements of equation (1) , are independent in G+ - + . Hence, a particular color C1  can be  

given to all the vertices of equation (1). The elements of equation (2) , are independent in  

G+ - + . Hence, a different color C2  can be given to all the vertices of equation (2). The  

elements of equation (3) ,  are independent in G+ - + . Therefore the new colors Ci , to apply all  

the vertices in equation (3) . In similar,  The elements of equation (4) , is independent in G+ - +  

 Therefore, we use a another color  Ck , to give  the vertices of equation (4) . 

        Therefore, the total numbers of color class is the minimum coloring number of 

 the graph G+ - + 

        That is,  (G+ - + ) = 1+1+⌊
𝑛

2
⌋ + 1 − 2 + 1 = ⌊

𝑛

2
⌋ + 2   

                                  Hence, the proof. 

Theorem: 2.2 

             Let G = Cn   (n = 1, 2, 3,.. ,) be the cycle graph with n-vertices, If (n ≥ 4 )  then  

 (G+ - + ) = ⌊
𝑛

2
⌋ + 2  
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Proof: 

        Let Cn be the cycle graph with ‘n’ vertices of G 

       To prove  (G+ - + ) = ⌊
𝑛

2
⌋ + 2 

The vertex set of G is V(G) = {𝑣𝑖 /1≤ 𝑖 ≤ 𝑛}  and the edge set of G is E(G) = {𝑒𝑖 /1≤ 𝑖 ≤ 𝑛}   

The adjacency of G is, 

 Each vertex 𝑣𝑖 is adjacent to 𝑣𝑖−1, 𝑎𝑛𝑑 𝑣𝑖+1 for all i , 

That is, 𝑁(𝑣𝑖) = {𝑣𝑖−1,𝑣𝑖+1 / 2 ≤ 𝑖 ≤ 𝑛 − 1} 

Each 𝑒𝑖 is adjecent to 𝑒𝑖−1, 𝑎𝑛𝑑 𝑒𝑖+1 for all i , 

 That is,   N(𝑒𝑖) = { 𝑒𝑖−1, 𝑒𝑖+1} 

Each 𝑒𝑖 is incident with 𝑣𝑖 and 𝑣𝑖+1 where 1 ≤  i≤  n-1 

     N(𝑒𝑛)  =  {𝑣1, 𝑣𝑛} 

 The vertex set of  G+ - + is V(G+ - + = V(Cn) ∪E(Cn).  

By the definition of the transformation (G- + -) 

The adjacency in V(G+ - + is as follows: 

        Those pair of vertices (𝑣𝑖 , 𝑣𝑗) are not adjacent in Cn , are neighboring vertices in G+ - +.  

Those pair of edges (𝑒𝑖 , 𝑒𝑗) which are adjacent in Cn , are neighboring vertices in G+ - +.  In  

similar, the pair (𝑒𝑖, 𝑣𝑖) which are not incident in Cn , are neighboring vertices in G+ - +.                                                                                                   

     Now, the vertices of V(G) can be classified as follows: 

Case: (i) 

           If n is odd 

C1 =  { 𝑣2𝑖−1 / 1 ≤  i ≤ ⌊
𝑛

2
⌋}                                                                                      ………….(1) 

C2 =  { 𝑣2𝑗 , 𝑒𝑛  /1 ≤  j ≤ ⌊
𝑛

2
⌋}                                                                                    ………….(2) 

C3 =     { 𝑣𝑛 , 𝑒1 , 𝑒2 }                                                                                                    … … … … . (3) 

 Ck = {𝑒2𝑘−5, 𝑒2𝑘−4  / 4≤ 𝑘 ≤ ⌊
𝑛

2
⌋ + 2 }                                                                                  ………….(4) 

 The elements of equation(1),are independent in G+ - +.                                                                                                  

Hence, a particular color C1  can be given to  the vertices of equation (1).The elements of  
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equation(2), are independent in G+ - +. Therefore the new color C2 , to apply  the vertices in  

equation (2) .The elements of equation (3), are independent in G+ - +.   Hence, the different  

color C3 , to give the vertices in equation (3) . In similar,  The elements of equation (4) , are  

independent in G+ - +. Therefore, we use the  colors Ck , to apply all  the vertices of equation 

Case: (ii) 

           If n is even 

 C1 =  { 𝑣2𝑖−1 , 1 ≤  i ≤ ⌊
𝑛

2
⌋}                                                                                     ………….(1) 

C2=  { 𝑣2𝑗 , 1 ≤  j ≤ ⌊
𝑛

2
⌋}                                                                                           ………….(2) 

C3 = { 𝑒1 , 𝑒2 }                                                                                                           … … … … . (3) 

 Ck = {𝑒2𝑘−5, 𝑒2𝑘−6  / 4≤ 𝑘 ≤ ⌊
𝑛

2
⌋ + 2 }                                                                             ………….(4) 

 The elements of equation(1),are independent in G+ - +.                                                                                                  

Hence, a particular color C1  can be given to  the vertices of equation (1).The elements of  

equation(2),are independent in G+ - +. Therefore the new color C2 , to apply  the vertices in  

equation (2) .The elements of equation (3), are independent in G+ - +.   Hence, the different  

color C3 , to give the vertices in equation (3) . In similar,  The elements of equation (4) , are  

independent in G+ - +. Therefore, we use the  colors Ck , to apply all  the vertices of equation (4) . 

            Therefore, the total numbers of color class is the minimum coloring number of 

 the graph G+ - +.                                                                                                   

    That is ,   (G+ - + ) =  1 + 1 + 1 + ⌊
𝑛

2
⌋ + 2 − 3 = ⌊

𝑛

2
⌋ + 2  

                               Hence, the proof. 

Theorem: 2.3 

 Let G = F2n+1 ( n =  1, 2, … ) be the fan graph , then  (G+ - +) = 3 

Proof: 

       Let G = F2n+1 be a fan graph 

       To prove   (G+ - +) = 3 

       Choose a vertex 𝑣0 be the center vertex and  its degree is 2n 
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The vertex set of G is V(G) = {𝑣𝑖 / 0≤ 𝑖 ≤ 2𝑛 } and the edge set of G is  

  E(G) = {𝑒𝑖 /1 ≤  𝑖 ≤ 2𝑛 − 1}  . 

The adjacency of G is, 

 Each vi is adjacent to 𝑣𝑖−1, 𝑎𝑛𝑑 𝑣𝑖+1 for all i ,  

    N(𝑣𝑖)  = {
𝑣0  ,   𝑣𝑖+1  ,                              𝑖𝑓  𝑖  𝑖𝑠 𝑜𝑑𝑑

𝑣0  ,   𝑣𝑖−1  ,                                𝑖𝑓   𝑖  𝑖𝑠 𝑒𝑣𝑒𝑛       
} 

Each 𝑒𝑖 ∈ 𝐸(𝐺) is adjacent to each other edges except 𝑒3𝑖−1,   

and 𝑒3𝑖−1 is adjacent to 𝑒3𝑖−2  and  𝑒3𝑖 .   

Each 𝑒𝑖 ∈ 𝐸(𝐺) is incident with , 

    N(𝑒3𝑖−1) ={𝑣2𝑖−1 ,  𝑣2𝑖 }  

    N(𝑒3𝑖−2) ={𝑣0,  𝑣2𝑖−1 }  

    N(𝑒3𝑖) ={𝑣0 ,  𝑣2𝑖 }  

The vertex set of G+ - + is V(G+ - +) = 𝑉( G) ∪ 𝐸(G) 

By the definition of the transformation (G+ - +) 

The adjacency in V(G+ - +) is as follows: 

Those pair of vertices (vi , vj ) are adjacent in G,  are neighboring  

 vertices in G+ - + .Those pair of edges (𝑒𝑖, 𝑒𝑗)  which are connected in G,  are not  

neighboring vertices in G+ - + . In similar, the  pair (𝑣𝑖, 𝑒𝑖) are  incident in G ,  are  

neighboring vertices in  G+ - +. 

 Now, the vertices of V(G+ - +) can be classified as follows: 

           C1 =  {𝑣0 , 𝑒3𝑖−1 / 1≤ 𝑖 ≤ ⌊
𝑛

2
⌋}                                                                          ……..(1) 

           C2 =  {𝑣2𝑖−1 , 𝑒3𝑖   / 1≤ 𝑖 ≤ ⌊
𝑛

2
⌋ }                                                    ……..(2) 

           C3 =  {𝑣2𝑖 , 𝑒3𝑖−2   / 1≤ 𝑖 ≤ ⌊
𝑛

2
⌋}                                                                                                ……..(3) 

The elements of equation (1), are independent in G+ - + Hence, a particular color C1,  can be  

given to all the vertices   of equation (1) The elements of equation (2), are independent in  

G+ - + Hence, a different color C2 , to apply all the vertices  of equation (2) . The elements of  

equation (3), are independent in G+ - +  Hence, a new color C3  ,  can be given to all the  

vertices  of equation (3) . 
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            Therefore, the total numbers of color class is the minimum coloring number of the  

graph G+ - + 

     That is,  (G+ - +) = 1 + 1 + 1  = 3 

                      Hence, the proof. 

Theorem: 2.4 

             Let G = Sn (n = 1, 2, …) be the Star graph with n-vertices, If n ≥ 3  then 

  (G+ - +) = 3 

Proof: 

        Let Sn be the Star graph with ‘n’ vertices in G 

        To prove  (G+ - +) = 3 

Choose a vertex 𝑣0 be the centre vertex and its degree is n-1 . 

The vertex set of G is V(G) = {𝑣𝑖 / 0≤ 𝑖 ≤ 𝑛}  and the edge set of G is E(G) = {𝑒𝑖 /1≤ 𝑖 ≤ 𝑛}   

The adjacency of G is as follows: 

The vertex 𝑣𝑖 is adjacent to , N(𝑣𝑖) = { 𝑣𝑖} for all n = 1, 2, … 

The edge 𝑒𝑖 is adjacent to each other edges in E(G)  

The edge 𝑒𝑖 is incident with 𝑣0 𝑎𝑛𝑑 𝑣𝑖. 

The vertex set of  G+ - +  is V(G+ - +) = V(G) ∪E(G).  

By the definition of the transformation (G+ - +) 

The adjacency in V(G+ - +) is as follows: 

        Those pair of vertices (vi ,vj ) are  adjacent in G,  are neighboring  

vertices in G+ - +. Those pair of edges (ei , ej) which are  adjacent in G,  are not  neighboring  

vertices in G+ - +. In similar, the pair (vi ,ei) which are  incident in G,  are neighboring 

 vertices in G+ - +.                                                                                                  

     Now, the vertices of V(G) can be classified as follows: 

          C1 =  {𝑣0}                                                                                                        ………(1)                           

         C2 = {𝑣𝑖  / 1≤ 𝑖 ≤ 𝑛 − 1}                                                                                                        ………(2) 

           C3 = {𝑒𝑖  / 1≤ 𝑖 ≤ 𝑛 − 1}                                                                                                      ………..(3)                                                      

 The elements of equation (1), are independent in G+ - +. Hence a particular color C1, can be  
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given to the vertex of equation (1). The elements of equation (2), are independent in G+ - +. 

 Hence a different color C2 , to apply all the vertices of equation (2) . The elements of  

equation (3), are independent in G+ - +. Hence a new color C3, can be given to the vertices of  

equation (3). 

 Therefore, the total numbers of the color class is the minimum coloring number of 

 the transformation graph G+ - + 

       That is ,   (G+ - +)  =  1+ 1 + 1 =  3 

                         Hence, the proof.  

Theorem: 2.5 

Let 𝐺 = 
2𝑛

(𝑛 = 1, 2, 3, … ) be the centipede graph,  𝐼𝑓 (𝑛 ≥ 2) then 

 (𝐺+ −+) =  ⌈
2𝑛+1

2
⌉ + 1 

Proof: 

     Let 
2𝑛

 be the centipede graph of G , 

    To prove  (𝐺+ −+)  = ⌈
2𝑛+1

2
⌉ + 1 

The vertex set of 
2𝑛

   𝑖𝑠 𝑉(𝐺) = {𝑣𝑖/1 ≤ 𝑖 ≤ 2𝑛} and the edge set of  
2𝑛

    is 

 𝐸(𝐺) =  {𝑒𝑖/1 ≤ 𝑖 ≤ 2𝑛 − 1} 

The adjacency of  V(G) is, 𝑣𝑖−1, 𝑎𝑛𝑑 𝑣𝑖+1 for all i , 

           𝑁(𝑣𝑖) =  {
𝑣𝑖−1,       𝑣𝑖+1,     𝑣𝑖+2        𝑖𝑓 ′ 𝑖′𝑖𝑠 𝑜𝑑𝑑

        𝑣𝑖−1                                   𝑖𝑓   ′𝑖′𝑖𝑠 𝑒𝑣𝑒𝑛      
} 

   Each 𝑒𝑖 ∈ 𝐸 (𝐺)  𝑖𝑠, 𝑒𝑖−1, 𝑎𝑛𝑑 𝑒𝑖+1 for all i , 

          𝑁(𝑒𝑖) = {
𝑒𝑖+1                                         𝑖𝑓 ′ 𝑖′ 𝑖𝑠 𝑜𝑑𝑑

    𝑒𝑖−2 ,𝑒𝑖−1, 𝑒𝑖+1, 𝑒𝑖+2                   𝑖𝑓 ′𝑖′ 𝑖𝑠 𝑒𝑣𝑒𝑛
} 

  Each 𝑒𝑖 is incident with, 

           𝑁(𝑒𝑖) =  {
𝑣𝑖 ,       𝑣𝑖+1                      𝑖𝑓 ′ 𝑖′𝑖𝑠 𝑜𝑑𝑑

        𝑣𝑖−1    ,     𝑣𝑖+1                          𝑖𝑓   ′𝑖′𝑖𝑠 𝑒𝑣𝑒𝑛      
} 

The vertex set of 𝐺+ −+ is V(𝐺+ −+)  =  𝑉( 
2𝑛

) ∪ 𝐸( 
2𝑛

) . 

By the definition of the transformation (𝐺+ −+)  
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The adjacency in 𝑉(𝐺+ −+) as follows: 

Those pair of vertices (𝑣𝑖 , 𝑣𝑗) are adjacent in G , are neighboring vertices in 𝐺+ −+.   

Those pair of edges (𝑒𝑖, 𝑒𝑗) which are adjacent in 𝐺,  are not neighboring vertices in 𝐺+ −+.  

In similar, the pair (𝑣𝑖, 𝑒𝑖) which are  incident in G,  are neighboring vertices in 𝐺+ −+ .                                                                                         

  Now, the vertices of V(𝐺+ −+) can be classified as follows 

            𝐶1  =  {

𝑣4𝑖−3 ,𝑣4𝑗      
   

/1 ≤ 𝑖 ≤ ⌈
2𝑛

4
⌉

  

                       /1 ≤ 𝑗 ≤ ⌊
2𝑛

4
⌋

}                                                           ………….(1) 

          𝐶2  =  {

𝑣4𝑖−2 ,𝑣4𝑗−1      
   

  /1 ≤ 𝑖 ≤ ⌈
2𝑛

4
⌉

  

                      /1 ≤ 𝑗 ≤ ⌊
2𝑛

4
⌋

}                                                              ………….(2) 

           Ci  =   {𝑒2𝑖−5, 𝑒2𝑖−4  / 3≤ 𝑖 ≤ ⌈
2𝑛+1

2
⌉}                                                                 .………….(3) 

            𝐶𝑘  =  {𝑒2𝑛−1 }              where k = n + 2                                                    ………….(4) 

The elements of equation (1) , are independent in 𝐺+ −+ .Hence a particular color 𝐶1, can  

apply all the vertices of equation (1). The elements of equation (2)  , are independent in G+ - +, Hence  

a different color 𝐶2( except 𝐶1 )  to give the vertices of equation (2). The elements of equation (3),  

are independent in 𝐺+ −+, Therefore, the new colors 𝐶𝑖  , to apply all the vertices in equation  

(3). The elements of equation (4) , are independent in 𝐺+ −+, Hence a specific color 𝐶𝑘,  to  

apply the vertex of equation (4)  . 

 Therefore, the total numbers of color class is the minimum coloring number of the graph 𝐺+ −+. 

     That is, (𝐺+ −+) = 1 + 1+ ⌈
2𝑛+1

2
⌉ + 1- 2 =  ⌈

2𝑛+1

2
⌉ + 1 

                               Hence, the proof. 

Theorem: 2.6 

 Let G = Ƿn (n ≥ 5) be the Pan graph with n-vertices, then  (G+ - +) = ⌈
𝑛

2
⌉ + 1. 

Proof: 

         Let Ƿn be the Pan graph with ‘n’ vertices in G 
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        To prove  (G+ - +) =⌈
𝑛

2
⌉ + 1 

The vertex set of G is V(G) = {𝑣𝑖 /1≤ 𝑖 ≤ 𝑛}  and the edge set of G is E(G) ={𝑒𝑖 /1≤ 𝑖 ≤ 𝑛} 

The adjacency of G is as follows: 

Adjacency between any two pair of vertices(𝑣𝑖, 𝑣𝑗) ∈V(G), 

      𝑁(𝑣𝑖) = {𝑣𝑖−1,𝑣𝑖+1} 

     N(𝑣2) =  {𝑣1,𝑣3,𝑣𝑛}   and   N(𝑣𝑛) = {𝑣2,𝑣𝑛−1} 

  Adjacency between any pair of edges (𝑒𝑖, 𝑒𝑗) ∈ E(G) is 

 N(ei) = { ei-1, ei+1}    

N(e1) = {𝑒2, 𝑒𝑛} and  N(𝑒2) = {𝑒1, 𝑒3,𝑒𝑛} 

N(en) = {𝑒1,𝑒2, 𝑒𝑛−1} 

Adjacency between any two pairs  (𝑒𝑖 ,𝑣𝑗) ∈V(G)  is,  

N(en)  =  {𝑣2, 𝑣𝑛} 

The vertex set of  G- + -  is V(G+ - +) = V(G) ∪ E(G).  

The transformation Ƿn
+ - + of  Ƿn consists of 2n vertices. 

By the definition of the transformation (G+ - +)  

The adjacency in V(G+ - +) is as follows: 

        Those pair of vertices (𝑣𝑖 , 𝑣𝑗) are not adjacent in G, are neighboring vertices in G+ - + . Those pair of edges 

(ei , ej) which are adjacent in G,  are neighboring vertices in G+ - +.                                                                                                      

In similar, the pair (𝑣𝑖 , ei) which are not incident in G,  are  neighboring vertices in G+ - +.                                                                                                  

     Now, the vertices of V(G) can be classified as follows: 

Case: (i) 

           If n is odd 

    C1 =  {v2 i−1, 1 ≤ j ≤ 𝑛}                                                                          …………………(1) 

http://www.jetir.org/


© 2019 JETIR  May 2019, Volume 6, Issue 5                                           www.jetir.org  (ISSN-2349-5162) 

 

JETIR1905H52 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 315 

 

   C2 =  {v2 j, 1 ≤ j ≤ 𝑛 − 1}                                                                         …………………(2) 

   C3   = {𝑒1,𝑒2, 𝑒𝑛  }                                                                                  …………………(3) 

   Ck  = {𝑒2𝑘−5,𝑒2𝑘−4   / 4≤ 𝑘 ≤ ⌈
𝑛

2
⌉ + 1}                                                     …………………(4) 

From case (i), The elements of equation (1) , are independent in G+ - + . Hence, a particular color C1 can be 

given to the vertices of equation (1). The elements of equation (2) , are independent in G+ - +. Hence, a 

different color C2 can be given to the vertices of equation (2). 

The elements of equation (3), are independent in G+ - + . Therefore the single color C3 , to apply the vertices 

in equation (3) . In similar, The elements of equation (4), is independent in G+ - + . Therefore, we use a different 

colors  Ck  (except C1, C2, C3 ), to apply all  the vertices of equation (4) . 

Case: (ii) 

           If n is even 

    C1 =  {v2 i−1, en/ 1 ≤ i ≤ 𝑛 − 1}                                                            …………………(5) 

   C2 =  {v2 j, en−1/ 1 ≤ j ≤ 𝑛 − 2}                                                             …………………(6) 

   C3   = {𝑒1,𝑒2, 𝑣𝑛  }                                                                                …………………(7) 

    Ck   = {𝑒2𝑘−5,𝑒2𝑘−4   / 4≤ 𝑘 ≤ ⌈
𝑛

2
⌉ + 1}                                                   …………………(8) 

From case (ii), The elements of equation (5) , are independent in G+ - + . Hence, a particular color C1 can be 

given to the vertices of equation (5). The elements of equation (6) , are independent in G+ - + . Hence, a 

different color C2 can be given to the vertices of equation (6). 

The elements of equation (7), are independent in G+ - +. Therefore the single color C3 , to apply the vertices in 

equation (7) . In similar, The elements of equation (8), is independent in G+ - + . Therefore, we use a different 

colors Ck  (except C1, C2, C3 ), to apply all  the vertices of equation (8) . 

     Therefore, the total numbers of color class is the minimum coloring number of the  

graph G+ - + 

                       (G + - +)   =  1+1 + 1 + ⌈
𝑛

2
⌉ + 1 − 3   = ⌈

𝑛

2
⌉ + 1 

                                          Hence the proof. 
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