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Abstract : Let G, and G, be two graphs.The Kronecker product G, (K) G, has vertex set V(G (K) G,)=V (G;) x V (Gy)
and edge set E (G, (K) Gy) = {(uq, v1) (uy, v5)/usu, € E(Gy),v1v, € E(G,)} . In this paper, we have found the
domination number and the dominating sets to Kronecker product of Ky ,, with its transformation graphs G*** | G**~,
GT™*t, G7** and G~ . Also we have discussed some results.
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INTRODUCTION

Domination is one of the interesting research area in graph theory. Wu and Meng have studied the concept of
graph transformation and many applications have been studied in this topic.A graph G consists of a pair
(V(G),E(G)) where V(G) is a non empty finite set whose elements are called vertices and E(G) is a set of
unordered pairs of distinct elements of V(G). A graph that contains no cycles is called an acyclic graph. A

connected acyclic graph is called a tree.

For S € V, if every vertex of V is either an element of S or V-S is said to be a dominating set and the
corresponding dominating set is called a y-set of G. The open neighborhood N(v) of v € V is the set of
vertices adjacent to v, that is, N(v) = {u/uv € E(G)}and the closed neighborhood of v is
N[v]=Nw) U {v}.

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

graph G* is the graph having V(G) U E(G) as the vertex set and for «, 8 € V(G) U E(G), < and  are

adjacent in G*¥* if and only if one of the following holds:

) o, B €EV(G).x and B are adjacentin Gif x =+; o« and S are not adjacent in Gif x = - .
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(i) «,f € E(G).« and B are adjacentin Gify=+; < and B are notadjacentin Gify=-.

(iii) x€ V(G),B € E(G).«x and P are incidentt in Gif z=+; « and B are notincidentin Gifz=-.

MAIN RESULTS

Theorem: 1

Let G* = G (K) G*** where G = K, ,,, then y(G*) = 3 and |[D(G*)| = 2n?.
Proof:

Let G = K; , and G be a transformation of G.

Let V(G)={u;/ 0<i<n} with d(up) =n and d(u;) =1 for all 1<i<n and
uu; =¢/1<i<n

V(GT) ={v,e/ 0<i<n1<j<n} with d(vy) =2n, d(v;) =2for all 1 <i<n and
d(e]-) =n+lforalll <i<n.

G*=G (K)G™* then V(G*) = {wvj,wie;/ 1 < i,j <m; 1 <k < n}with d(uyv,) = 2n?,
d(uovj) =2n,1<j<n, d(uoej) =nn+2)/1<j< n,d(uivj) =2,1<ij<n
Also, N(ugv) = {u;vj,u;ej/ i #0&j#0},1<i<nl<j<n
N(u;vg) = {uovj,upe;/ j#01<j<n},i#0and1<i<n.
Also, {u;vy/ 1 <i <n}c N(uvy) and {u;vy/ 1 <i <n} € N(uye;).
Let D; = {{ugvg, uivo, upv;}/ 1 <i < n}
D, = {{uovo, uivo, upe;}/ 1 < i < nj
Then, N[uyvy, u;vg, ugv;] = V(G*) forall1 <i <n
Nugvg, vy, Uge;] = V(G*) foralll1 <i<n
Hence, each set of D; and D, is a dominating set of G*.
= y(G*) =3 and |D(G*)| = n? + n? = 2nZ.
Result: 2

If G = K, 5, then
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i) y(G*) > y(G) (K)y(G**™)
ii) y(G*) > y(G) +y(G**)

From the graph G,we know that y(G) = 1and y(G*+*) =1
Hence the result is trivial.
Result : 3

The vertices uyv, , U;Vy and uyv; are not connected in G*. Hence D is not a connected
dominating set of G*.

Theorem: 4

Let G=K;, and G**~ is a transformation of G then y(G*)=4; where
G* =G (K) G+

Proof:
LetG =Ky, V(G) ={uy/0<i<n}
Let V(GT™ ) ={vy,v;,e;/1<i<n}
LetG* =G (K)G* " and V(G") = {wvj,ue,/0<1i,j<n1<k<n}
Clearly, N (ugvo) = {w;v;/ 1 < i,j < n}
N(uge;) = V(G™) —{uovj, upej, uje;, ujv;, ujvg, uogvo/ 1 < j < n} for any fixed i.
For any element (uje;) ,j # 0
N(ujei) ={upej/ 1 <j<nandi#j}VU{uyv;/1<j<n,i+ jiforany fixed i.
N(uov;) = {ujvy/ 1 < j < n}
Also, {u;v;/ 1 <j < n} € N(uyv,) for any fixed i.
= N[uoei,ujei,uovi,uovo] = V(G*) forany fixed i and j = 1,2,3, ...,n

Hence any set containing four elements of the form {uge;, uje;, ugv;, oo} is a dominating

setof G* . Hence D; = {uoei,ujei,uovi,uovo} 1 < j < n are the dominating sets of G".
= y(G") =4
Result:5

If G* = G (K) G™~ whereG = Ky ,,. Theny(G*) > y(G).y(G**7).
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Proof:
LetG=K;,,V(G)={u/1<i<n}withd(uy) =nandd(y;) =1foralll1 <i<n
V(G*) ={v;,e/0<i<nl1<j<n}withd(v;) =n,0<i<nand
dle;)) =2(n—1),1<i<n.
InG, N[v,] = V(G) = y(G) = 1
In G™*~, N[vg,e;] = N[v;,e;] =V(GT+) foralli =1,2,3,...,n
= y(GTt) =2
By theorem : 4, y(G*) = 4
= y(G*) > y(6).y(G**).

Hence the result.

Theorem:6

If G* = G (K) G** where G = K, ,, then y(G*) = 3 and |D| = 2n?.
Proof:

Let G = Ky ,,, then V(G) = {u;/ 0 <i <n}

d(ug) =n;d(u) =1foralli=12,..,n;e; =uyu;, 1 <i<n
InG™ %, V(G) ={v;,e;/ 0<i<n;1<j<n}withd(vy) = 2nand
d(v;) =d(e;) =2foralli =1,2,...,n

Let G* = G(K)G*™" ,then V(G*) = {w;vj, u e/ 0<ij<ml<k<n} with
d(ugvy) = 2n?%; d(uyv;) = d(uge;) = d(u;v) = 2n..

Clearly N(uovo) = {u;vj,u;e;/ 0 <i,j <n,i,j# 0}
N(uov;) = {ujvg/ 1 <j<n}foralli=12,..,n
N(uge;) = {ujvo/ 1 <j<n}foralli=12,..,n
N(uov;) = {upvj,upe;/ 0 <j <n}foralll <i<n

Let D; = N[ugvg, Ugv;, UiVg] = N[ugvg, Upe;, u;vg] = V(G*) forall1 <i <n
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Hence, y(G*) = 3 and |D;| = 2n2.

Result:7
G*=G (K)G* * where G = K, ,, then y(G*) > y(G).y(G*™7).
Proof:
We know that G = K, ,, theny(G) = 1
InGT %, N[vy] = V(Gt™)
Hence, y(G*~ 1) =1
y(@).y(GT) =1
By theorem, y(G*) = 3

= y(G") >y(G).y(G*).

Theorem:8
If G* =G (K) G~** where G = K , then y(G*) = 5.
Proof:
LetG = Ky, and V(G) = {u;/ 0 <i <n}withd(uy) =nandd(u;) = 1foralli=1.2,..n
V(G ) ={v,e/0<i<n1<j<n}
Let G* = G (K) G™"* and then V(G*) = {w;vj,u;e,/ 0 < i,j <m;1 <k <n} with
d(uovo) = n?, d(uev;) = n?,
d(uivj) = d(uiej) =n,1<i<nml1<j<n
d(uoej) =nn+1)foralll1<j<n
Clearly, N (uovy) = {u;ej/ 1 < i,j <nj}
N(uev)) ={uvj/1<i<nl<j<ni#j}

N(ujvi) ={uvj/ 1<j<ni+j}
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N(u;vg) = {usej/ 1 <j <njforalli=12,..,n

N(uge;) = {ujvp,ujv;/ 1 < j<n} foralli =1,2,..,n
Hence, the elements of the form,
D; = {ugvy, ugv;, Upe;, U; Vg, U;V;} is a dominating sest of G.
For example {u,vy, ugvy, Ugeq, U1V, U V1 } 1s a dominating set of G

= y(G*) =5.

Theorem:9
If G* =G (K)G~~" where G = K , then y(G*) = 5.
Proof:
LetV(G) ={u;/0<i<n},E(G)={e; =upu; 0<i<n}
d(ug) =nandd(uy;) =1,1<i<n
V™) ={v,e/0<i<nml1<j<n},dw)=nforall0<i<n;d(e)=2foralli.
Let G* = G (K) G~ be the graph.
Then, V(G*) = {uvj, uze;/ 0 < i <n;1 < j <n} with d(ugvy) = n?;
d(uoej) =2n; d(uivj) =nforall0<i<n;1<j<n
Let So; = {upv;/ 0 <j < nj
Soz ={upej/ 0 <j <nj}
S10 = {wvo/ 0 <j < n}
Spw={wvj/1<j<n1<i<nj}
Sie={uwej/1<j<n1<i<n}
Also, N(ugvy) = Sie
N(uivo) = Sz

N(uge;) = {ujvo, ujv;/ 1 < i <nj

Volume X Issue VII JULY 2021 Page No : 46



Science, Technology and Development ISSN : 0950-0707

Siv © N(uovi,uovj) iL#]

Si0 € N(uoe]-), 1<i<n

So2 © N(ujvo), 1<j<n

Hence, every collection of the form,

D; = {ugvy, u;vo, Uge;, UgV;, UoVj/ 1 < j < n} for all i is a dominating set of G”.
Hence, y(G*) = 5.

CONCLUSION

In this paper, we have found the domination number and the dominating sets to the Kronecker product of
Kin(K)GHH Kyn(K)GHH, Ky n(K)GT™T, Ky (K)G™™ and Ky (K)GT7T.
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