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Abstract 

The paper concentrates on the theory of Annihilator domination in Strong Product graphs. 

The split domination in graphs was introduced by Kulli and Janakiram [4]. K. V. 

Suryanarayana Rao and V. Sreenivasan have investigated some properties of the split 

domination number of some product graphs and obtained several interesting results [7]. In this 

paper, we have investigated some properties of the split and Annihilator domination number of 

Strong Product graphs. Few significant and interesting results were studied on different graphs. 

Introduction 

One of the most active fields of modern mathematics is graph theory. Due 

to its extensive applicability to discrete optimization issues, combinatorial 

difficulties, and classical algebraic problems, graph theory has grown 

dramatically during the last 30 years. It has several applications in 

disciplines like as engineering, physical, social, and biological sciences, 

languages, and so on. In recent years, the idea of dominance has been at the 

centre of graph theory study. This is because to a number of additional 

https://www.jntua.ac.in/
https://www.jntua.ac.in/
https://www.jntua.ac.in/
https://www.jntua.ac.in/


P. APARNA, K. V. S. RAO and E. KESHAVA REDDY 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 9, July 2022 

5470 

factors that may be derived from the fundamental concept of dominance. The 

NP-completeness of the fundamental dominance issues, as well as their 

strong connection to other NP-completeness problems, has fueled a massive 

increase in domination theory research. The extensive coverage of “Topics on 

dominance in graph” in the 86th issue of the Journal of Discrete Mathematics 

(1990) demonstrates that the theory of domination is a very prominent topic 

of graph theory research effort. The majority of the paper‟s vocabulary was 

derived from sources [1], [2]. Kulli and Janakiram [4] first proposed split 

dominance in graphs. They defined the split dominating set and the split 

domination number, as well as a number of noteworthy conclusions for the 

split domination number of various typical graphs. On tensor products of 

graphs, Sampathkumar [3] discovered some interesting findings. K. V. 

Suryanarayana Rao and V. Sreenivasan [5] and [8] developed split and 

annihilator domination in arithmetic graphs, as well as several standard 

graphs. We consider product graphs and recall the results associated to the 

product graphs. K. V. Suryanarayana Rao and V. Sreenivasan [7] obtained 

several interesting results on Kronecker, Cartesian and Lexico product of 

graphs. Some findings on the Kronecker Product of two graphs were achieved 

by Dr. P. Bhaskarudu [6]. Arithmetic Graphs of Split and Annihilator 

Domination Number has been studied by P. Aparna, K. V. Suryanarayana 

Rao, and E. Keshava Reddy [9]. 

We looked at certain properties of a Split and Annihilator domination 

number of Strong product graphs, which was inspired by the research of 

dominance and split domination. 

Basic definitions: 

Dominating set. A subset D of V is said to be a dominating set of G if 

every vertex in DV \  is adjacent to a vertex in D. 

Dominating number. The dominating number  G  of G is the 

minimum cardinality of a dominating set. 

Split dominating set. A dominating set D of a graph G is called a split 

dominating set, if the induced subgraph DV   is disconnected. 

Split domination number. The split dominating number  Gs  of G is 

the minimum cardinality of the split dominating set. 
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Annihilator Domination set. The dominant set D of graph G is said to 

be the Array of annihilator dominant, if the induced subgraph DV   is a 

graph with isolated vertices or a graph with independent vertices. 

Annihilator Domination Number. The annihilator domination 

number  Ga  of G is the minimum cardinality of an annihilator dominating 

set. 

Strong Product of two Graphs. The strong product HG   of graphs 

G and H is a graph such that 

(i) The vertex set of HG   is the Cartesian product    ;HVGV   and 

(ii) Distinct vertices  uu ,  and  vv ,  are adjacent in HG   if and only 

if 

 vu   and u  is adjacent to ,v  or 

 vu   and u is adjacent to v, or 

 u is adjacent to v and u  is adjacent to .v  

It is the union of the Cartesian product and the Tensor product. It is also 

called as Normal product or the AND product. 

Regular Graph. A regular graph is a graph where each vertex has the 

same number of neighbors; i.e. every vertex has the same degree. A regular 

graph with vertices of degree k is called a k-regular graph or regular graph of 

degree k. 

Some results on Split domination of Product graphs [7] 

Theorem 1 [7]. If 2,1 GG  are any two graphs, then   21 GkGs  

    21,21min GsVVGs   (Kronecker Product of two graphs) 

Theorem 2 [7]. If 2,1 GG  are any two graphs without isolated vertices, 

then      2121 VGsGCGs   (Cartesian product of two graphs) 

Theorem 3 [7]. If 2,1 GG  are any two graphs without isolated vertices, 

then      2121 VGsGLGs   (Lexico product of two graphs) 

In this Paper we have concentrated on Split and Annihilator domination 

of Strong Product Graphs and obtained several results. 
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Split and Annihilator domination of Strong Product Graphs 

 The following results are identified for Paths in Strong Product of 

Graphs: 

Number of vertices 

in G and H   HsG  

Split Domination 

number   HSGs  

Annihilator Domination 

number   HSGa  

1.   HSG  with 

33   Vertices 

   3 HSGs      235  HSGa  

2.   HSG  with 

44   Vertices 

   8 HSGs      4812  HSGa  

3.   HSG  with 

55   Vertices 

   10 HSGs      61016  HSGa  

4.   HSG  with 

66   Vertices 

   18 HSGs      91827  HSGa  

5.   HSG  with 

77   Vertices 

   21 HSGs      122133  HSGa  

6.   HSG  with 

88   Vertices 

   32 HSGs      163248  HSGa  

7.   HSG  with 

99   Vertices 

   36 HSGs      203656  HSGa  

8.   HSG  with 

1010   Vertices 

   50 HSGs      255075  HSGa  

And so on… 

Suppose we have a  HsG  Path graph of order nn   where 2n  then 

we have investigated the following results on Split and Annihilator 

Domination for Strong Product Graph. 

Theorem 1. If HG,  are any two path graphs with nn HG ,  vertices 

where 2n  respectively then the Strong product of  HsG  [The Strong 
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product of two graphs G and H] Satisfies the following results. 

(i)      2VGHsG ss    

(ii)     .211 DDVDHsG ss   

Proof. (i) Suppose G be a Path graph with n-vertices and H be another 

Path graph with n-vertices 

Let       2,say,,,, 1321  nVuuuuGV n  and  

      2,say,,,, 2321  nVvvvvHV n  

Now the Cartesian product of    HVGV   is 

              ,,,,,,,,,,,,,, 222122111 nnn vuvuvuvuvuvuHsGV   

           nnnnn vuvuvuvuvuvu ,,,,,,,,,,,,,, 2132313   

Let  
nddd uuuD ,,,

211   and  
nddd vvvD ,,,

212   are split 

dominating sets of G and H respectively. Here the vertices 
nddd uuu ,,,

21
  

are adjacent with at least one vertex in .11 DV   Similarly the vertices 

nddd vvv ,,,
21
  are adjacent with at least one vertex in .22 DV   

Consider    
nn dddddds vvvuuuVDD ,,,,,,

212121    

          ,,,,,,,,,,,, 2121 22111
 vuvuvuvuvu ddnddd  

       ndddnd vuvuvuvu
nnn
,,,,,,,,, 212

   

is the dominating set of  HsG  as shown in figure 1. 

Removal of vertex set sD  in V we get the induced subgraph 

   sDHsGV   is disconnected as shown in figure 1(a). 

Suppose  vu,  is any vertex in sD  then we have the first component u is 

in .1D  

Let the first component 
iduu   for some i in 1D  and the second 

component v is in 22 DV   and will be adjacent to some vertex in 

 .,,,
212 nddd vvvD   
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For the sake of definiteness v is adjacent with 
jdv  for some j then 

   vuvu
id ,,   is adjacent with  .,

ji dd vu  Thus sD  is a dominating set. 

Further we have to prove that sD  is a split dominating set. 

Suppose  vu,  be any vertex in ,sDV   where u is in 11 DV   and v 

is any vertex in H. 

Let, ji uu ,  be two different components of the induced sub graph 

11 DV   of G. 

By the definition of split domination and from the definition of strong 

product of graph the vertices    vuvu ji ,,,  will be different components of 

sDV   of   .HsG   

Removal of sD  from the vertex set V we obtain the induced subgraph 

sDV   is disconnected. 

Thus sD  is a split dominating set of  HsG  as illustrated in figure 1(a). 

Hence    ss DHsG     

and so      2VGHsG ss   

(ii) Let aD  The Cartesian product of 11 DV   and 2D   

   211 DDVDa   

          ,,,,,,,,,,,,
221212111
 dadadadadaa vuvuvuvuvuD

n
  

       
nnnnn dadadada vuvuvuvu ,,,,,,,,,

212
  

be the annihilator domination set of   .sDHsG   

Let  
jj da vu ,  be any vertex in .aD  Here 

iau  is in 11 DV   for some i 

and 
jav  is in .2D  

Now 
iau  is in 11 DV   and will be adjacent to some vertex in 

jdvD ,1  is 

in 2D  and will be adjacent to some vertex in .22 DV   
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Therefore  
jj da vu ,  is adjacent with every vertex in   .sDHsG   

The removal of aD  from   sDHsG   then we obtain the graph with 

isolated vertices called as annihilator domination graph. 

The minimal cardinality of aD  is called the annihilator domination 

number. 

Now total vertices we have to remove is    211 DDVDs   then 

we obtain annihilator graph of  HsG  as illustrated in figure 1(b). 

Hence       211 DDVDHsG sa   

Illustrations. 

 

Split dominating set of  311 , uuDG   

 

Split dominating set of  ., 312 vvDH   

By the definition of Strong product of two graphs G and H we have  

 

 

 

 

 

 

 

 

 



P. APARNA, K. V. S. RAO and E. KESHAVA REDDY 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 9, July 2022 

5476 

Graph of   HsG  

 

Figure 1. 

The split dominating set is    43213121 ,,,, vvvvuuVDDs    

                8,,,,,,,,,,,,,,, 4333231341312111  vuvuvuvuvuvuvuvu

is the minimal split domination set. 

Now removal of sD  from V we get the graph is splitted. 

Graph of    sDHsGV   

 

Figure 1(a). 

sD  is a Split dominating set 

  .8422  VGD ss   

Hence      .8422  VGHsG ss   

Now the annihilator dominating set is    211 DDVDa   

            .4,,,,, 341432123142  vuvuvuvuvvuu   
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Now removal of aD  from    sDHsGV   we get the graph with isolated 

vertices i.e. the graph is obtained with independent vertices is called as 

annihilator domination graph of   .HsG   

Graph of    aDHsGV   

 

Figure 1(b). 

Now total vertices we have removed in Graph of  HsG  to obtain 

annihilator graph is      12228211  DDVDHsG sa  

 

Split dominating set of  421 , uuDG   

 

Split dominating set of  ., 422 vvDH    

By the definition of Strong product of two graphs G and H we have 
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Graph of   HsG  

 

Figure 2. 

The split dominating set is    543214221 ,,,,, vvvvvuuVDDs    

               ,,,,,,,,,,,,,,,, 3424145242322212 vuvuvuvuvuvuvuvu  

    10,,, 5444 vuvu  is the minimal split domination set. 

Now removal of sD  from V we get the graph is splitted. 

Graph of    sDHsGV   

 

Figure 2(a). 

sD  is a Split dominating set 

  10522  VGD ss   

Hence      10522  VGHsG ss   
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Now the annihilator dominating set is    211 DDVDa   

                .6,,,,,,,, 45254323412132531  vuvuvuvuvuvuvvuuu   

Now removal of aD  from    sDHsGV   we get the graph with isolated 

vertices i.e. the graph is obtained with independent vertices is called as 

annihilator domination graph of   .HsG  

Graph of    aDHsGV   

 

Figure 2(b). 

Now total vertices we have removed in Graph of   HsG  to obtain 

annihilator graph is      .162310211  DDVDHsG sa  

 The following results are identified for Regular Graphs in Strong 

Product of Graphs: 

Number of vertices 

in G and H   HsG  

Split Domination 

number   HSGs  

Annihilator Domination 

number   HSGa  

  HSG  with 44   

Vertices 

   8 HSGs  

   8 HSGs  

   12 HSGa  

   12 HSGa  

  HSG  with 54   

Vertices 

   10 HSGs  

   8 HSGs  

   16 HSGa  

   16 HSGa  

  HSG  with 64   

Vertices 

   12 HSGs     18 HSGa  
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   12 HSGs     18 HSGa  

  HSG  with 74   

Vertices 

   14 HSGs  

   12 HSGs  

   22 HSGa  

   22 HSGa  

  HSG  with 65   

Vertices 

   12 HSGs  

   15 HSGs  

   24 HSGa  

   24 HSGa  

And so on… 

With the above results we have investigated some significant results on 

Split and Annihilator Domination of Regular graphs using Strong Product 

Graph. 

Theorem 2. If G and H are 2-regular graphs then the Strong product of G 

and H i.e.,  HSG  satisfies the following results. 

(i)        2VGaHSG ss   or  ,1 HV s  if both 1V  and 2V  

are same       ,, 12 HVVGMinb ss   if 1V  is odd and 2V  is even 

and Vice-versa. 

(ii)       ,2211 DVDVDcHSG ss   if both 1V  and 2V  

are even      2211 DVDVDd s Cartesian product of one of the 

adjacent vertex in 11 DV   (or) 22 DV   with 2D  (or) 1D  respectively, if 

1V  is odd and 2V  is even and Vice-versa also both 1V  and 2V  are 

odd. 

Proof. Let G be a 2-regular graph with p-vertices that is  GV  

 ,,,, 211 pxxxV   here pV 1  and H be another 2-regular graph 

with q-vertices that is    ,,,, 212 qyyyVHV   Here qV 1  Suppose 

   
rddds xxxGD ,,,

211   and    
rddds yyyGD ,,,

212    be a 

split dominating sets of minimum cardinality of G and H respectively. Since 

every vertex in 11 DV   and 22 DV   is adjacent to a vertex in 1D  and 2D  

respectively. Also the removal of 1D  in G, we get the induced sub graph 

11 DV   to be disconnected graph and similarly the removal of 2D  in H, we 

get another induced sub graph 22 DV   to be disconnected graph. 
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(i) To prove Split domination. 

Case (a). When 21 VV   (Number of vertices in both graphs are 

equal i.e., .qp    

Now            ,,,,,,,,,,,,,,
222111 2121 qdddqddds yxyxyxyxyxyxD   

           qdddqddd yxyxyxyxyxyx
rrr
,,,,,,,,,,,,,, 2121 333

  is a 

dominating set of  HSG  Suppose  vu,  be any vertex of sDV   in 

  .HSG  Here u is adjacent with at least one vertex in  
rddd xxx ,,,

21
  as 

this is dominating set of G being its. 

Split dominating set and suppose v is adjacent with some vertex jy  in H. 

Thus  vu,  is adjacent with  jd yx
i
,  in .sD  

Therefore sD  is a dominating set. 

Further we have to prove sD  is split dominating set as follows. 

Let, ji xx ,  be any two vertices in .11 DV   If, lk yy ,  are two non-

adjacent vertices in H then the two vertices  ki yx ,  and  lj yx ,  will be two 

different components in the induced subgraph sDV   in   .HSG  

Therefore sD  is a Split dominating set of  HSG  as shown in the figure 

3(a). 

In this case we can also choose 

           ,,,,,,,,,,,,,, 222111 2121 ss dddddds yxyxyxyxyxyxD   

           .,,,,,,,,,,,,,,
2121 333 ss dpdpdpddd yxyxyxyxyxyx   

Similarly with the same argument as we have proved sD  is Split 

dominating set here also it can easily proved that sD  is split dominating set. 

Thus choose either sD  (or) sD  in this case. 

Hence        2VGaHSG ss   or  ,1 HV s  if 21 VV   as 

illustrated in figure 3(a). 
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Case (b). When 1V  is odd and 2V  is even and vice-versa 

         ,,,,,,,,, 121212 2111
yxyxyxyxVDVGD dqdddss   

           ,,,,,,,,,,,,,,, 1212 33322
yxyxyxyxyxyx

rdqdddqdd   

   .,,,, 2 qdd yxyx
rr

  

Similarly by the same argument like in case (a), it can be easily shown 

that sD  is a Split dominating set of  HSG  as illustrated in figure 4(a). 

Also we have 

       ,,,,,,, 111211 21 sdddss yxyxyxDVHVD   

            ,,,,,,,,,,,,,,, 333222 2121


ss dddddd yxyxyxyxyxyx  

     .,,,,,,
21 sdpdpdp yxyxyx   

Similarly by the same argument like in case (a), it can be easily shown 

that sD   is a Split dominating set of  HSG  as illustrated in figure 4(a). 

Hence     sss DDMinHSG  ,  

       ,, 12 HVVGMinHSG sss   if 1V  is odd and 2V  is 

even and Vice-versa. 

(ii) To prove Annihilator domination. 

Case (c). When 1V  and 2V  are even (i.e., p and q are even) 

We have  2211 DVDVDa   

   
nm aaaaaa yyyxxx ,,,,,,

2121
   

           ,,,,,,,,,,,,,,
2221212111 nn aaaaaaaaaaaa yxyxyxyxyxyx   

     
nmmm aaaaaa yxyxyx ,,,,,,,

21
  

where aD  is called as annihilator dominating set of sDV   as 

illustrated in figure 3(b). 

Let  vu,  be any vertex in .aD  Here u is not adjacent with any vertex in 

  11,,,
21

DVxxx
maaa   as this is a annihilator dominating set of G 
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and v is not adjacent with any vertex in   22,,,
21

DVyyy
maaa   as 

this is a annihilator dominating set of H. 

 vu,  is not adjacent with  
ji aa yx ,  in .aD  

Thus aD  is Annihilator dominating set of .sDV   

The removal of aD  in ,sDV   then we get the induced sub graph to be 

annihilated graph.  

From the main vertex set of   ,HSG  we have to delete sD  as well as a D 

then we obtain induced sub graph is annihilated graph as illustrated in figure 

3(b). 

Hence     ,2211 DVDVDHSG ss   if evenVV  21    

Case (d). When evenVoddV  21 ,  and Vice-versa also 1V   

.2 oddV   

Take ,
21 aaa DDD   now we have to prove that aD  is annihilator 

dominating set of ,HDVG s   

where  22111
DVDVDa   and 

2aD  Cartesian product of one 

of the adjacent vertex in 11 DV   (or) 22 DV   with 2D  (or) 1D  

respectively. 

Similar argument as we discussed in case(c) is used to prove 
1aD  is an 

annihilator dominating set, still we will not get the induced subgraph is 

annihilated graph because either 1V  or 2V  are odd or both 1V  and 

2V  are odd that is G (or) H or both G and H contains odd number of 

vertices as illustrated in figure 4(b). In this situation, we have to take the 

cartesian product of one of the adjacent vertex in 11 DV   or 22 DV   

with 2D  or 1D  respectively. 

Now we prove that 
2aD  is annihilator dominating set. 

We have    
sddddaa yyyyxD ,,,,

3211
  
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       
sisiii dadadada yxyxyxyx ,,,,,,,,

21
  

Suppose  vu,  be any vertex in .
2aD  Here v is not adjacent with at least 

one of the vertex in  
sdddd yyyy ,,,,

321
  as this is a split dominating set of 

H. 

 vu,  is not adjacent with  
ji aa yx ,  in .

2aD  

Therefore 
2aD  is one of the annihilator dominating set of .aD  

Now the annihilator dominating set of sDV   is .
21 aaa DDD    

The removal of aD  in sDV   then we obtain the induced sub graph to 

be annihilated graph. 

Also from the main vertex set of  HSG  we delete sD  and aD  then we 

get the induced sub graph of  HSG  is annihilated graph as shown in figure 

4(c). 

Hence       2211 DVDVDHSG ss Cartesian product of 

one of the adjacent vertex in 11 DV   (or) 22 DV   with 2D  (or) 1D  

respectively, if 1V  is odd and 2V  is even and Vice-versa also both 

.21 oddVV    

Hence the theorem. 

Illustrations. 

4: 1 VG  

 

Split dominating set of  311 , uuDG   
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4: 2 VH  

 

Split dominating set of  ., 421 vvDH   

By the definition of Strong product of two graphs G and H we have 

Graph of   HsG  

 

Figure 3. 

The split dominating set is    43213121 ,,,, vvvvuuVDDs   

                8,,,,,,, 4333231341312111  vuvuvuvuvuvuvuvu  is the minimal 

split domination set. 

Now removal of sD  from V we get the graph is splitted. 
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Graph of    sDHsGV   

 

Figure 3(a). 

sD  is a Split dominating set 

  .8422  VGD ss   

Hence      .8422  VGHSG ss  

Now the annihilator dominating set is  11 DVDD Sa   

              .4,,,,, 34143212314222  vuvuvuvuvvuuDV  

Now removal of aD  from    sDHsGV   we get the graph with isolated 

vertices i.e. the graph is obtained with independent vertices is called as 

annihilator domination graph of   .HsG  

Graph of    aDHsGV   

 

Figure 3(b). 

Now total vertices we have removed in Graph of  HsG  to obtain 

annihilator graph is 
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     122282211  DVDVDHsG sa  

5: 1 VG  

 

Split dominating set of  311 , uuDG   

6: 2 VH  

 

Split dominating set of  .,, 5312 vvvDH    

By the definition of Strong product of two graphs G and H we have 
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Graph of   HsG  

 

Figure 4. 

The split dominating set is  3121 , uuVDDs   

 .,,,,, 654321 vvvvvv   

That is                ,,,,,,,, 3323135141312111 vuvuvuvuvuvuvuvuDV S   

      12,, 635343 vuvuvu  is the minimal split domination set. 

Now removal of sD  from V we get the graph is splitted. 

Also we have     .15,,,,,, 5315432121  vvvuuuuuDVDs  

Now we have to choose        .1215,12, 12  HVVGMin ss  

We consider    .,,,,,, 6543213121 vvvvvvuuVDDs   
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Graph of    sDHsGV   

 

Figure 4(a). 

sD  is a Split dominating set 

  .126.22  VGD ss   

Hence        ., 12 HVVGMinHSG sss    

Now the annihilator dominating set is 

       6425422211 ,,,, vvvuuuDDVDVDD SSa   

Sa DD   

                  9,,,,,,,, 654525644424624222  SDvuvuvuvuvuvuvuvuvu

 

 

Figure 4(b). 
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Now removal of aD  from    ,sDHsGV   we will not obtain the graph 

with isolated vertices. Therefore we need to delete some other vertices in 

   sDHsGV   

Hence the annihilator dominating set is 

      SSa DDDVDVDVDD  2112211  

      5314642542 ,,,,,, vvvuvvvuuu   

Sa DD   

                   ,,,,,,,,,, 14654525644424624222 vuvuvuvuvuvuvuvuvuvu

 

    12, 5434  SDvuvu  

Graph of    aDHsGV   

 

Figure 4(c). 

i.e. the graph is obtained with independent vertices is called as annihilator 

domination graph of   .HSG  

Now total vertices we have removed in Graph of  HSG  to obtain 

annihilator graph is 

      .2412122112211  DDVDVDVDD Sa  

Hence 

      2211 DVDVDHSG sa  Cartesian product of one of 

the adjacent vertex in 
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11 DV   (or) 22 DV   with 2D  (or) 1D  respectively, 

If 1V  is odd and 2V  is even and Vice-versa. 

Theorem 3. If G be a regular graph and H be another regular graph then 

Strong product of G and H i.e.  HSG  is also a regular graph. 

Proof. Let G be a 1k -regular graph and H be another 2k -regular graph 

then 

  11,deg Vuku ii   and   22,deg Vvkv jj   

Let  ji vu ,  be any vertex in  HSG  then   ji vu ,deg  

     .2degdeg2 21 kkvu ji   

Thus every vertex in  HSG  is of degree 212 kk  i.e.  HSG  is 212 kk -

regular graph. 

For example. Let G is a 2-regular graph and H is also a 2-regular graph. 

Suppose the vertex set is  puuuG ,,, 21   where pG   and 

 qvvvH ,,, 21   where qH     

  Guud ii  ,2  where pi ,,3,2,1    

  Hvvd jj  ,2  where .,,3,2,1 qj   

Let  ji vu ,  be any vertex in  HSG  then   ji vu ,deg  

       .8222degdeg2  ji vu  

Therefore every vertex in  HSG  is having a degree 8 as shown in the 

figure 5. 

Hence  HSG  is 8-regular graph. 

Illustration. 

G: 2-Regular Graph with order 5G  
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Here   2deg iu  where 5,4,3,2,1i  

H: 2-Regular Graph with order 6H  

 

Here   2deg jv  where .6,5,4,3,2,1j  

By the definition of Strong product of two graphs G and H we have 

  HSG  is a 8-Regular Graph with order   30HSG  

 

Figure 5. 

Here   8,deg ji vu  where 5,4,3,2,1i  and .6,5,4,3,2,1j   

Hence          .8222degdeg2,deg  jiji vuvu   

Thus  HSG  is 8-regular graph. 
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Theorem 4. If G and H are two regular graphs then  HSG  satisfies the 

following results 

(i)       jiji yxyx degdeg2,deg   

(ii)   .HGHSG VVV   

Proof. (i) Suppose   pxi deg  and   qyj deg  this means that ix  is 

adjacent with vertices pxxxx ,,,, 321   in G and jy  is adjacent with vertices 

qyyyy ,,,, 321   in H. 

Let the vertex in strong product of G and H be  ji yx ,  

 ji yx ,  is adjacent with the vertex set 

             ,,,,,,,,,,;,,,,,, 12221212111 yxyxyxyxyxyxyx pqq   

   .,,,, 2 qpp yxyx   

If any vertex  lk yx ,  not adjacent with  ji yx ,  in   .HSG  Since ix  is 

not adjacent with kx  if .ik   

Similarly jy  is not adjacent with ly  if .jl    

Hence       jiji yxyx degdeg2,deg    

(ii) Suppose HG,  be two graphs 

Let  pxxxG ,,, 21   and  .,,, 21 pyyyH    

So that pVG   and .qVH   

Now the Cartesian product of G and H of strong product is  

            ,,,,,;,,,,,, 221212111  yxyxyxyxyxHGV qHSG   

       qpppq yxyxyxyx ,,,,,,,,, 212   contains „ pq ‟ number of 

vertices as illustrated in Figure 5 

Hence    pqqpVVV HGHSG    
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Conclusion 

The study of product graphs has provided us with enough stimulus to get 

some in-depth understanding of the graphs‟ different characteristics. It is 

anticipated that the inspiration gained from this examination of product 

graphs will serve as a starting point for further study. With the use of graph 

theory, we can easily create a simple technique for generating a graph with a 

specified cardinality of the split and annihilator dominating set. It‟s also 

wonderful to see how a graph with a certain dominance number may be 

extended in a systematic, straightforward way without altering the 

domination number. This may be used for a variety of purposes, including 

eradicating pests in agriculture, controlling viruses that cause epidemic 

diseases, and maintaining confidentiality while sharing information. This 

may be attributed, in part, to the rising significance of computer science and 

its relationship with the graph theory. 
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