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Abstract 

An equitable edge coloring of G is an assignment of colors to all the edge of a graph G for 

which no two adjacent edges got the same colors and difference for any two color classes by at 

most one. The minimum number of colors required for such coloring is called as the equitable 

edge chromatic number. In this paper, we prove the results on equitable edge chromatic number 

for prism graph ,nD  anti-prism graph ,nA and n-crossed prism graph .nR  

1. Introduction and Preliminaries 

 Let us consider all graphs are finite simple and undirected graph G. An 

edge coloring of a graph G is an assignment of colors to the set of edges of G 

in which the adjacent edges received different colors. The minimum number 

of colors required for such a proper edge coloring is called as edge chromatic 

number and denoted by  .G  Clearly    ,GG   where  G  is the 

maximum degree of a graph G. 

In 1964, Vizing [8] given the tight bound for edge coloring that 

      .1 GGG  

In 1973, the concept of equitable coloring was defined by Meyer [4] and 

also given the conjectured that for any connected graph    ., GGG   

After few years, as an extension of equitable coloring, the concept of 
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equitable edge coloring was introduced by Hilton and de Werra [2] in 1994. 

Veninstine Vivik et al. [6] proved the equitable edge chromatic number of 

splitting of helm and sunlet graph and Veninstine Vivik et al. [7] proved that 

equitable edge chromatic number of nnn HWS ,,  and .nG  Also given the 

algorithm. In 2020, Manikandan et al. [3] proved that an equitable edge 

coloring of strong product of pat and cycle. 

In day to day life there are many problems on scheduling, optimization, 

network designing problems are linked to edge coloring. 

The prism ,3, nDn  is defined as the Cartesian-product 2KCm   of a 

cycle on m vertices with a complete graph on two vertices. Let the vertex set 

and the edge set of nD  suchthat    nayxDV aan ,,2,1:,   and 

       .,,2,1:,, mod1mod1 nayxyyxxDE aanaanaan    

The antiprism graph ,3, nAn  [1], is a 4-regular graph consists of outer 

and inner cycle ,nC  for which two cycles joined by an edges aauv  and 

 naavu mod1  for .,,2,1 na   

Then n-crossed prism graph [5] for ,4n  positive even number is a 

graph obtained by taking two disjoint cycles say nC  and nC   and adding edges 

 1, aa uv  for  1,,3,1  na   and  1, bb uv  for  .,,4,2 nb   It is 

denoted by .nR  

An equitable edge coloring of graph G is a function 

   ,,,2,1:  nGEc  the colors satisfying the following conditions. 

(i)    ,ecec   for any two adjacent edges  GEee ,  

(ii) ,1 ji EE  for every  ji,  

The minimum number of colors needed to color the graph is called the 

equitable edge chromatic number of G and is denoted by .e  
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2. Main Results 

Theorem 2.1. Let nD  be the prism graph, then   .3,3  nDne  

Proof.  Let    nkvuDV kkn  1:,  and 

Let    ,1:,, nkfseAE kkkn   where the edges  nkek 1:  

represents the edge    ,1:mod1 nkvv nkk   the edges  nksk 1:  

represents the edge  nkvu kk 1:  and the edges  nkfk 1:  

represents the edge    .1:mod1 nkvu nkk   

Define    ,3,2,1: nDEc  as follows. Let us partition the edge set of 

prism graph  nDE  as follows. 

Case (i). When n is even 

   1211211 ,,,,,,  nn fffeeeE   (2.1) 

   nn fffeeeE ,,,,,, 42422   (2.2) 

 nksE k  1:3  (2.3) 

 From equation (2.1) to (2.3), the prism graph nD  is equitable edge colored 

with 4 colors. 21, EE  and 3E  are the color classes of  .nDE  Also we observe 

that these color classes 21, EE  and 3E  are independent sets of nD  and its 

satisfies the inequality ,1 ji EE  for .ji   Hence   .3 ne D  

Since 3  and   .3 ne D  Therefore   .3 ne D  

Case (ii): When n is odd 

     nnn sfffeeeE  2212211 ,,,,,,   (2.4) 

     11421422 ,,,,,, sfffeeeE nn    (2.5) 

     12:3  nksfeE knn   (2.6) 

From equation (2.4) to (2.6), the prism graph nD  is equitable edge colored 

with 3 colors. 21, EE  and 3E  are the color classes of  .nDE  Also we observe 

that these color classes 21, EE  and 3E  are independent sets of nD  and its 
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holds the inequality ,1 ji EE  for .ji    Hence   .3 ne D  Since 

3  and   .3 ne D  Therefore   .3 ne D  Thus c is equitable edge 

colored with 3 colors. 

Theorem 2.2. Let nA  be the antiprism graph of order ,4n  then 

  .4 ne A  

Proof. Let    nkvuAV kkn  1:,  and 

   ,1:,,, nkfseeAE kkkkn   where the edges  nkek 1:  

represents the edge    ,1:mod1 nkvv nkk   the edges  nkek  1:  

represents the edge    ,1:mod1 nkuu nkk   the edges  nksk 1:  

represents the edge    nkvu nkk  1:mod1  and the edges  nkfk 1:  

represents the edge  .1: nkvu kk   

Define    4,3,2,1: nAEc  as follows. Let us partition the edge set of 

anti-prism graph  nAE  as follows. Consider the following two cases 

Case (i). When n is odd 

       nnnn eseeeeeeE    13422312 ,,,,,,  (2.7) 

     nnn seeeeeeE  2311422 ,,,,,,    (2.8)  

     21:13   nkseeE knn   (2.9) 

 nkfE k  1:4  (2.10) 

From the equation (3.7) to (3.10), the anti-prism graph nA  is equitable edge 

colored with 4 colors. The color classes are    .,,, 4321 EEEEAE n   Also we 

observe that these color classes 321 ,, EEE  and 4E  are independent sets of 

nA  and its satisfies the inequality ,1 ji EE  for .ji   Hence 

  .4 ne A  Since 4  and   .4 ne A  Therefore   .4 ne A  

Case(ii). When n is even 

   nn eeeeeeE   ,,,,,, 421311   (2.11) 

   131422 ,,,,,,  nn eeeeeeE   (2.12) 
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 nksE k  1:3  (2.13) 

 nkfE k  1:4  (2.14) 

From the equation (2.11) to (2.14), the anti-prism graph nA  is equitable edge 

colored with 4 colors. 321 ,, EEE  and 4E  are color classes of  .nAE  Also we 

observe that these color classes 321 ,, EEE  and 4E  are independent sets of 

nA  and its satisfies the inequality ,1 ji EE  for .ji   Hence 

  .4 ne A  Since 4 and   .4 ne A  Therefore   .4 ne A  

Theorem 2.3. Let ,4n  be a positive even number and let nR  be the n-

crossed prism graph, then   .3 ne R  

Proof. Let     nkwxRV kkn ,,2,1:,   and  
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Define an edge coloring    3,2,1: nREc  as follows. Let us partition 

the edge set of n-crossed prism graph nR  as follows: 

   1211311 ,,,,,,  nn fffeeeE   (2.15) 

   nn fffeeeE ,,,,,, 42421   (2.16) 
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,,2,1:,3

n
ltsE ll   (2.17) 

From equation (2.15) to (2.17), the n-crossed prism graph nR  is equitable 

edge colored with 3 colors. 21, EE  and 3E  are color classes of  .nRE  Also we 

observe that these color classes 21, EE  and 3E  are independent sets of nR  

and its satisfies the inequality ,1 ji EE  for .ji   Hence 

  .3 ne R  Since 3  and       .3 nnene RRR  This implies that 

  .3 ne R  
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3. Conclusion 

In this paper, we investigated an equitable edge coloring and equitable 

edge chromatic number for prism graph ,nD  anti-prism graph ,nA  and n-

crossed prism graph .nR  
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