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Abstract 

Let G be a connected graph with at least two vertices. An edge detour dominating set S of V 

is called an equitable edge detour dominating set of a graph if for every ,SVu   there exist a 

vertex Sv   such  GEuv   and     .1degdeg  vu  The minimum cardinality of such a 

dominating set is called an equitable edge detour domination number of G and is denoted by 

 .Ge
ed
  In this paper we determined the equitable edge detour domination of brick product 

graphs  rmnC ,,2  and brick product of shadow graphs   .,,22 rmnCD  

I. Introduction 

The concept of domination was introduced by Claude Berge in 1958 and 

Oystein Ore in 1962 [5] is currently receiving much attention in literature. 
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For basic definition and terminology we refer to Buckley and Harary. [1] A 

set  GVS   is called a detour set if every vertex v in G lie on a detour 

joining a pair of vertices of S. The detour number of a G is the minimum 

order of a detour set and any detour set of order is called a minimum detour 

set of G. This concept was studied by Chartrand et al. [2]. For a connected 

graph G, A set  GVS   is called a dominating set of G if every vertices in 

  SGV   is adjacent to some vertices in S.  

The domination number  G  is the minimum order of its dominating 

and any dominating set of order  G  is called  .G  A set  GVS   is called 

a detour dominating set of G if S is both a detour and a dominating set of G. 

It is denoted by  .Gd   

II. Equitable Edge Detour Domination of Brick Product Graphs 

Definition 2.1. A connected graph  ,, EVG   an edge detour 

dominating set S of G is called an equitable edge detour dominating set if for 

every ,SVu   there exist a vertex Sv   such  GEuv   and 

    .1degdeg  vu   

Definition 2.2. let nm,  and r be a positive integers. Let 

0122102 ,,,,, aaaaaC nn    denote a cycle order .2n  The  rm, -brick 

product of ,2nC  denoted by  ,,,2 rmnC  is defined in two cases as follows  

(1) For ,1m  we require that r be odd and greater than 1. Then 

 rmnC ,,2  is obtained from nC2  by adding chords ,,,2,1,22 nkaa rkk   

where the computation is performed modulo .2n   

(2) For ,1m  we require rm   be even. Then,  rmnC ,,2  is obtained 

by first taking the disjoint union of m copies of ,2nC  namely 

     ,,,2,1 222 mCCC nnn   where for each      1,0,,,,2,1 2 iiiCmi n    

 .2, ni  Next, for each odd 1,,2,1  mi   and each even 

,22,,2,1,0  nk   and edge is drawn to join  ki aa ,  to  .,1 ki aa    

whereas for each even 1,,2,1  mi   and each odd ,1,0k  
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,12,,2 n  an edge is drawn to join  ki aa ,  to  .,1 ki aa   Finally, for each 

odd ,12,,2,1,0  nk   an edge is drawn to join  ki aa ,  to  ., rkm aa   

An edge in  rmnC ,,2  which is neither a brick edge nor a hooking edge is 

called a flat edge.  

Definition 2.3. The shadow graph of G, denoted by  GD2  is the graph 

constructed from G, namely G itself and G  and by joining each vertex u in G 

to the neighbors of the corresponding vertex u  in .G   

Example 2.1.  

 

Figure 2.1. The brick product graph  .3,1,8C  

Edge detour set  630 ,, aaa   

Edge detour dominating set  630 ,, aaa  

Equitable edge detour domination .033deg 30  aa   

.033deg 63  aa  

.033deg 60  aa    

   .33,1,8  Ce
ed  

Example 2.2.  
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Figure 2.2. The brick product graph  .4,2,10C  

Edge detour set    01 ,2,,1 aa   

Edge detour dominating set          ,,2,,1,,1,,1,,1 39741 aaaaa  

     086 ,2,,2,,2 aaa   

Equitable edge detour domination     .033,1,1deg 41  aa   

Similarly, the difference of all the vertices is 0.  

   .821024,2,10  nCe
ed   

Theorem 2.1.  .3,1,2nCG   Then   ,1 nGe
ed  for ,3n  where 

 ,3mod2 kn   and .2,1k   

Proof. Let    12210 ,,,,  naaaaGV   and     ,0,, 1   iaaGE ii  

.2 modulo,12,,2,1 nn      .2 modulo,,,2,1,0,, 22 nniaaGE rkk    

Take any three vertices from a circle to form an edge detour set. The set 

 321 ,, aaaS   forms an minimum edge detour set, for  ,3mod2 kn   and 

.2,1k   

For the edge detour domination, we take one vertex from every three 

vertex to get the edge detour dominating set.  

For ,4n  The set  631 ,,' aaaS   forms a minimum edge detour 

dominating set.  

For ,5n  The set  8631 ,,,' aaaaS   forms a minimum edge detour 

dominating set.  
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For ,7n  The set  1296321 ,,,,,' aaaaaaS   forms a minimum edge 

detour dominating set.  

Obviously this set forms an equitable edge detour dominating set, since 

all the degrees are equal and their difference is 0.  

i.e.) .033deg 31  aa   

: 

:  

.033deg 1  ii aa   

Thus,   .1 nGe
ed   

Theorem 2.2.  .5,1,2nCG   Then   ,1 nGe
ed  for ,4n  where 

 ,5mod2 kn   and .2,1k   

Proof. The vertex set and the edge set are same as in theorem 2.1  

The set S’ forms an minimum edge detour dominating set. Any set less 

then S’ do not form the edge detour dominating set.  naS 2  do not form 

the required set.  

Also the degrees are equal. Since, the brick product graph is regular. We 

get the required equitable edge detour dominating set. Thus,   .1 nGe
ed  

Theorem 2.3.  .,1,2 rnCG   Then   ,1 nGe
ed  for ,4n  where 

 ,mod2 nkn   and .2,1k   

Proof. The vertex set and the edge set are same as in theorem 2.1  

The proof follows from theorem 2.1 and 2.2.  

For   .4151,5  nGn e
ed   

For   .6171,7  nGn e
ed    

In general,   ,1 nGe
ed  for nr   and ,4n  where  ,mod2 nkn    

and .2,1k   
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Theorem 2.4.   .,,1,2 rnrnCG   Then   ,nGe
ed   for ,3n  where 

 .mod02 nn    

Proof. The vertex set and edge set are same as in theorem 2.1.  

For ,3 rn  The set  631 ,,' aaaS   forms a minimum equitable edge 

detour dominating set.  

For ,6 rn  The set  8631 ,,,' aaaaS   forms a minimum equitable 

edge detour dominating set.  

For ,9 rn  The set  1296321 ,,,,,' aaaaaaS   forms a minimum 

edge detour dominating set. In general,   ,nGe
ed   for ,3n  where 

 .mod02 nn    

Theorem 2.5. Let   ,,,2,2 rnrnCG   where r is even. Then 

  ,2 nGe
ed  where  nkn mod2   and .2,1,0k   

Proof. Let              ,,2,,2,,1,,,1,,1,,1 1012210 aaaaaaGV n   

   122 ,2,,,2 naa   and   .6nGE   Take r as even. The set 

   120 ,2,,1  naaS  forms an edge detour set.  

The edge detour dominating set 'S  is obtained by taking the required 

vertices along with the edge detour set, so that all the vertices 'S  are 

adjacent to G. Obviously the set 'S  satisfy the equitable edge detour 

domination.  

Theorem 2.6.  .3,1,2nCG   Then     .42,2  GDe
ed  Where 

 nkn mod2   and .2,1,0k    

Proof. Consider two copies of G namely G itself and G’ respectively.  

In the first copy, let           112121110 ,,,,  naaaaGV   and 

  .3nGE   

In the second copy, let           212222120 ,,,,  naaaaGV   and 

  .3nGE    
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Two graphs are connected by the shadow of distance  .2  Take any one 

vertex from G and the same shadow vertex from G’. These two vertices form 

an edge detour set. For domination we need some vertices so that all the 

vertices of G and G’ are adjacent with the dominating set. Obviously, these 

vertices form an equitable edge detour dominating set, since difference of 

every two vertices is 0.  

For ,3n  The set         23132010 ,,,' aaaaS   forms a minimum e
ed  

with the minimum cardinality.  

For ,4n  The set         23132010 ,,,' aaaaS   forms a minimum e
ed  

with the minimum cardinality.  

For ,5n  The set         23132010 ,,,' aaaaS   forms a minimum e
ed  

with the minimum cardinality.  

Hence,     .42,2  GDe
ed  Where  3mod2 kn   and .2,1,0k    

Theorem 2.7.  .3,1,2nCG   Then     .43,2  GDe
ed  Where 

 nkn mod2   and .2,1,0k  

Proof. Consider two copies of G namely G itself and G’ respectively.  

In the first copy, let           112121110 ,,,,  naaaaGV   and 

  .3nGE    

In the second copy, let           212222120 ,,,,  naaaaGV   and 

  .3nGE     

Two graphs are connected by the shadow of distance {3}. Take any one 

vertex from G and the same shadow vertex from G’. These two vertices form 

an edge detour set. For domination we need some vertices so that all the 

vertices of G and G’ are adjacent with the dominating set. Obviously, these 

vertices form an equitable edge detour dominating set, since difference 

between degrees of every two vertices is 0.  

For ,3n  The set         23132010 ,,,' aaaaS   forms a minimum e
ed  

with the minimum cardinality.  
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For ,4n  The set         23132010 ,,,' aaaaS   forms a minimum e
ed  

with the minimum cardinality.  

For ,5n  The set         23132010 ,,,' aaaaS   forms a minimum e
ed  

with the minimum cardinality.  

Hence,     .43,2  GDe
ed  Where  3mod2 kn   and .2,1,0k    

Theorem 2.8.   ,,,1,2 nrrnCG   Then  

(i)     .42,2  GDe
ed   

(ii)     .43,2  GDe
ed  

Proof. The vertex and edge set are same as in theorem 2.6  

Here r takes only the odd values so n should be odd.  

For    7,1,14,1,2,7 CrnCGn   Then  

             .4,,,2, 231320102  aaaaGDe
ed  

Similar steps are followed for the brick product of shadow graph of 

distance  3  to get the required equitable edge detour domination.  
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