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ABSTRACT

A set D of vertices in a splitted graph S(G)=(V, E) is called a dominating set if every vertex in V-D is adjacent to some
vertex in D. The domination number y [S(G)] of S(G) is minimum cardinality of a domination set of S(G) and A set D
< Vis a total domination set of splitted graph S(G) if every vertex in V is adjacent to some vertex in D. The total
domination numbery,[S (G)] of S(G) is minimum cardinality of a domination set of S(G).
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1. INTRODUCTION

By a graph, we mean a finite simple and undirected graph. The vertex set and edge set of a graph G denoted are by V
(G) and E(G) respectively. Let G be a graph. For each vertex v of a graph G, take a new vertex u. Join u to those
vertices of G adjacent to v. The graph thus obtained is called the splitting graph of G. It is denoted by S(G). For a graph
G, the splitting graph S of G is obtained by adding a new vertex v corresponding to each vertex u of G such that N(u) =
N(v) and it is denoted by S(G) .

2. PRELIMINARIES

A set D of vertices in a splitted graph S(G) = (V,E) is called a dominating set if every vertex in V-D is adjacent to some
vertex in D. The domination number y[S(G)] of S(G) is minimum cardinality of a domination set of S(G). A set DSV
is a total dominating set of splitted graph S(G) if every vertex in V is adjacent to some vertex in D. The total
domination number y, [S(G)] of S(G) is minimum cardinality of a domination set of S(G).

3. DOMINATION OF SPLITTING GRAPHS

Theorem: 3.1 y[S(B,)] =[n/2] when n =1 (mod 2) .

Proof: let S(B,) besplitted graph of a graph G with n is odd, n =3. By definition, every vertex in V-D in adjacent to
some vertex in D.

Total Number of vertices = 2n
Maximum degree = 4
Number of vertices to cover = 2n/4 =[n/2].

A domination set of minimum cardinality is a y -set of [S(B,)].

v [S(R)] =[n/2]
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For example y [S(P;)] = {u, , us, ug, v, }=4 as shown in the figure 3.2.
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Figure - 3.2: S(P;)
Theorem: 3.3y [S(B,)] = 2 [n/4] when n=0 (mod 2)

Proof: let S(P,) be any splitted graph with n is even. By definition, every vertex in V-D in adjacent to some vertex in
D.

Total Number of vertices = 2n

Maximum degree = 4 Number of vertices to cover = 2n/4 =2[n/4].

A domination set of minimum cardinality is a y -set of S(B,).
Y[S(R)] = 2 [n/4]

For example v [S(P)] ={u,, us, us, vs} =4 as shown in the figure 3.4
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Figure - 3.4: S(Pg)

2[n/2] if n=1(mod 4)

Theorem: 3.5y [S(H,)] = { 2 if n=3

Proof: let S(H,) be any splitted graph with rE1(mod 2). By definition, every vertex in V -D in adjacent to some vertex
inD.

when n=3, y[S(H3)] = 2.
when n > 3,By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 2x 2n
Maximum degree = 4
Number of vertices to cover = 2x(2n/4) = 2 [n/2]
A domination set of minimum cardinality is a y -set of S(H,,). Y[S(H,,)] =2 [n/2] .
Hence
2[n/2] if n=1(mod 4)

visan={ <0 T
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For example y[S (Hs)] = {uy, us, ug, ud, ud, ui} = 8 and y[S(H;)] = {u,, u}=2 as shown in the figure 3.6 and 3.7.

®
Figure - 3.6: S(H;) Figure - 3.7: S(H3)

2[n/2] if n = 7(mod 8)

Theorem: 3-8“{[S(Hn)]:{ 2 |nj2]  otherwise

Proof: let S(H,,) be any splitted graph with rE7 (mod 8). By definition, every vertex in V-D in adjacent to some vertex
inD.

Total Number of vertices = 2x 2n

Maximum degree = 4

Number of vertices to cover = 2 x (2n/4) = 2 [n/2]

A domination set of minimum cardinality is a y -set of S(H,,).

Hence y[S(H,)]=2[n/2].

when n > 3, By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 2x 2n

Maximum degree = 4

Number of vertices to cover = 2 x (2n/4) =2 [n/2]

A domination set of minimum cardinality is a y -set of S(H,,).
V[S(H,)] =2 |n/2]

Hence
_( 2[n/2] if n=7(mod 8)
v [S(Hy)] -{ 2 |nJ2]  otherwise

For example y [S(H;1)] ={uy, us, Ug, Ug, Uyq, U3, ui, uiud, ul 3= 8

and y[S(H;)] ={uy, us, ug, v, ud, u3 , ut, vt} = 8 as shown in the figure 3.9 and 3.10.
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Figure - 3.10: S(H;1) Figure - 3.11: S(H;)
Theorem: 3.12 y [S(H,,)] =n when n =0 (mod 4) .

Proof: let S(H,) be any splitted graph with when=0 (mod 4) and n is even. By definition, every vertex in V -D in
adjacent to some vertex in D.

Total Number of vertices = 4n
Maximum degree = 4
Number of vertices to cover = 4n/4 = n.

A domination set of minimum cardinality is a y -set of S (H,,).
Y[S(H,)] =n

For example y [S (Hg)] = {uy, us, ug, uy, ud, ul , ul, us}=8 as shown in the figure 3.13.

Figure - 3.13: S(Hg)
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4[n/4] if i = 1(mod 2)

n if i = 0(mod 2) when n=4i+2and n= 2(mod 4)

Theorem: 3.14 vy [S(H,)] :{

Proof: let S(H,) be any splitted graph with n is even and n=4i+2,#2(mod 4). By definition, every vertex in V -D in
adjacent to some vertex in D.

when i = 0(mod 2). By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 4n

Maximum degree = 4

Number of vertices to cover = (4n/4) = n.

A domination set of minimum cardinality is a y -set of S (H,,).
V[S(H,)] =n

when i= 1(mod 4).By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 4n

Maximum degree = 4

Number of vertices to cover = (4n/4) =4 [n/4] .

A domination set of minimum cardinality is a y -set of S (H n).
V[S(Hn)] = 4 [n/4].

_( 4[n/4] ifi=1(mod?2)
Hence y [S (H,)] _{ n  if i =0(mod 2)
For example y[S(H;()] ={uy, us,ug , Ug, U, u3, ul, ut, ud, vd} = 10
and
YIS(He)] ={uy , us,v, , vs, ud, ul , v1, v }=8 as shown in the figure 3.15 and 3.16
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Figure - 3.15: S(H;p) Figure - 3.16: S(Hg)
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Theorem: 3.17 y [S(B,;))] =n
Proof: let S(P;t) be any splitted graph. By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 4n
Maximum degree = 6
Number of vertices to cover = 4n/6 =[2/3]n =n.
A domination set of minimum cardinality is a y -set of S(B;F) . y[S(B;)] =n

For example y [S(PH)] = {uq, uz, uz, uy, us} = 5 as shown in the figure 3.18

Figure -3.18:S(Pd)

Theorem: 3.19 y[S(B, ° NK;)] =n

Proof: let S(P, » NK;) be any splitted graph.

Case: 1 when N=2. By definition, every vertex in VV-D in adjacent to some vertex in D.
Total Number of vertices = 6n

Maximum degree = 8

Number of vertices to cover = 6n/8 =[6/8]n = n.

A domination set of minimum cardinality is a y -set of S(B, ° 2K;).
Y[S(P, © 2K1)] = n

Case: 2 when N=3 By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 8n

Maximum degree = 10

Number of vertices to cover = 8n/10 =[8/10]n = n.

A domination set of minimum cardinality is a y -set of S(P, ° 3K;) .
VIS(P, © 3K;)] =n.

Case: 3 when N > 3 By definition, every vertex in V-D in adjacent to some vertex in D.
Total Number of vertices = 2(1+N) n
Maximum degree = 2(2+N)

Number of vertices to cover = 2(1+N) n/2(2+N) =[(1 + N)/(2 + N)|n=n.
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A domination set of minimum cardinality is a y -set of S(P, ° NK;) .
V[S(F, ° NK{)] =n.
For example y[S(P, ° 2K;)] ={uy , u, ,uz , uy}= 4 as shown in the figure 3.20.
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Figure -3.21: S(P, ° 2K;)

Observation 3.22 For any splitted graph G, d is degree of vertices d(v;) = d(u;)/2 and d(v}) = d((u})/2 1 <i < n. for
example figure 3.7 S(H;)

d(uq) =2 = d(vy) =2/2=1,

d(u}) = 2 = d(v}) =2/2=1,

Observation 3.23For any splitted graph G, P < (y(G))®

Theorem 3.24 Let S(B,) be a splitted graph. If a y -set exists. Then S(P,) has at least 4 vertices.
Proof: when n=2, Let V [S(B,) ] ={u:1, uy, v;1,v2}, ¥[S(B,)] =2. S (B,) has at least 4 vertices.

For example v [S (P;)] = {u;,v1} = 2 as shown in the figure 3.25.
5] L]

L] L
Figure - 3.25: S(P,)
Theorem: 3.26 Let S (H,,) be a splitted graph. If a y -set exists. Then S(H,,) has at least 8 vertices.

Proof: when n =2, Let V [S(H,,)] = {w;, u},v;, vi; 1 <i < 2}v[S(H,)]=2.S(H,) has at least 8 vertices. For example
v [S(H,)] ={uy,ui}= 2 as shown in the figure 3.22.
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Figure - 3.27: S(H;)
Theorem: 3.28 LetS(B;") be a splitted graph. If a y -set exists. Then S(B;F) has at least 8 vertices.

Proof: when n=2, Let V [S(B)] = {u;, u}, v, v}; 1 <i <2}
Y[S(B;F)] =2. S(B;') has at least 8 vertices. For example y [S(P;)] = {u; ,u,} = 2 as shown in the figure 3.24.
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Figure - 3.29:5(P})

Theorem: 3.30 Let S(P, ° NK;) be a splitted graph. If a y -set exists. Then S(P, » NK;) has at least 4(1+N) vertices for
all N is natural number.

Proof:
Case: 1 N=2 =S(P, - 2K;)

whenn =2, LetV [S(B, ° 2Ky)] = {us, vy, wy, vy ; 1< i<2,1<j <2}, y[S(B, ° 2K;)] =2. S(P, ° 2K;) has at
least 12 vertices.

Case: 2 N=3 =S (B, ° 3K;)

when n=2, Let V [S(B,°3K)][={u;,v;, 1< i<2,(u
has at least 16 vertices.

l-]-,vl-]- ), 1<i< 3,1 S] S3 }, Y[S(Pn ° 3K1)] =2. S(Pn ° 3K1)

Case: 3N >3 =S(B, ° NK;)

When n:2, Let V [S(Pn ° NKl)] = {ui,vi, 1<i< 2,(ui]’,vi]’ ), 1<i< N,l S] < N}, 'Y[S(Pn © NKl)] =2.
S(P, ° NK;) has at least 4(1+N) vertices.

For example y [S(P, ° 3K;)] ={u4, u,}= 2 as shown in the figure 3.31.

Figure - 3.31: S(P, ° 3K;)

Theorem: 3.32 For any splitted graph G.|P/A(G)] < y(G).

Proof: Let G be any splitted graph .P is total number of vertices, A(G) is Maximum degree of G, y(G) is domination
number of G. Number of vertices to cover = P/ A(G).

[P/A(G)] <¥(G)

Observation: 3.33 For Total Domination number the following results are observed
(1) v [S(P)] =y [S(R)] = [n/2] whenn=1 (mod 2)
(2) v [S(B)1=vI[S(P)] = 2[n/4] whenn=0 (mod 2)
2 2] i =1 d4
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(5) . [S(H,)] =¥ [S(H,)] =  when n=0 (mod 4

6) 7, [S(H,)] = v [S(H,)] = { 4 [’r‘l/ 4 il}’: iz 3((7’:55 22)) when n = 4i+2 and n= 2 (mod 4)
(M) v [SBHI =y [S(BH=n

(8) v [S(P, > NK7)] =y [S(B, ° NK;)] =n
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