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Abstract: In this paper, we introduce and investigate some new splitted graphs called S(P), S(H:), S(P;"), S(PloNK1).

Also we discuss some splitted graphs and it’s properties are obtained.
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1. Introduction

The concepts of graph theory instead of [7]. 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). The notions of splitting graphs were studied and investigated of many more authors for
Example [1], [11], [12], [13], [14] and [15]. A dominating set D of a graph S(G) is said to be a split dominating
set of S(G) if the subgraph induced by V — D is disconnected. The minimum cardinality among all split
dominating sets is called the split domination number of S(G) and is denoted as v;[S(G)]. In this paper deal
some splitted graphs namely S(P,),S(H,),S(P"),S(PoNK;).

2. Preliminaries

[10] 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. [9] A dominating set D of a graph S(G) is said to be a split dominating
set of S(G) if the subgraph induced by V — D is disconnected. The minimum cardinality among all split
dominating sets is called the split domination number of S(G) and is denoted as v [S(G)]. Esakkimuthu [4, 5]
was introduced and studied the idea of path related graphs and connected domination graphs. The Recently,
the idea of the Domination and independent domination graphs are studied by several researchers for Example
2], [3], [6], [8], [9], [10] and [16] so on.

3. vs-Main Results
Theorem 3.1. v,S(F;) ="1/27 when | = 1(mod2).
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Proof. Let V[S(P)] = {cp,dp: 1 <h <lI}.

Let E[S(P)] = {(encht1) U (dreps1) U (endns1);1 < h <1—1}. In Py, vertex cp41 is adjacent to c¢pi1,
dh42, cn, dp where as cpio is adjacent to cpis3, dn+s, Cht1, dnt1-

By definition ¢j4+1 and cp49 are adjacent and in every fourth of cp41 and cpyo the center vertices satisfy
the 7s-ing set condition and ¢;_; is adjacent to ¢;_o, ¢;—2, ¢;, d;.

Hence, 75[S(P1)] = T1/27.

For example, v,[S(Ps3)] = {¢2,c3} = 2 as seen from the following fig-1. O

Figure 1. S(Ps).
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Theorem 3.2. v,S(F;) =2"1/4" when l = 0 (mod 2)

Proof. Let V[S(P)] = {cp,dn : 1 <h <I}.
Let E[S(P)] = {(cnch+1) U (dncnt1) U (cpdpy1);1 <h <1 —1}.
In P, vertex cp41 is adjacent to ¢p41,drt2,Ch,dn where as cpyo is adjacent to ch + 3,dp13,¢p41,dp+1-
By definition ¢j,+1 and cp49 are adjacent and in every fourth of cp11 and cpyo the center vertices satisfy
the ~ - ing set condition and c¢;_; is adjacent to ¢;_o,ci—2,¢;,d;.
Hence, v;[S(Py)] = 271/47 For example,vs[S(Py)] = {c2,c3} = 2 as seen from the following fig-2. O

Theorem 3.3.

I+1 ifl=1 (mods)

7sS(HL) = {2 ifl=3.

Proof. Case 1. Let V[S(H;)] = {cn,dn,c;,d;, : 1 < h <1}. Let E[S(H,)]|={(chcni1) U (dncni1) U (cndnir) U

(Cht1/2C 41 /2) U (Cht1/2dy, 1y 2) U (dhs1/26y 41 j0) U (Chepqq) U (e dyyy) U (dydyq);1 < h <1—1}.
For 1 < h <1+1/2.In H; vertex cp41 is adjacent to cpy1,dpyo,ch,dy where as c¢p1o is adjacent to
Ch+3,dh+3, Chi1,dnt1 Dy definition ¢ 41 and cp49 are adjacent and in every fourth of ¢, 1 and cp42 the center

vertices satisfy the v4-ing set condition.
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Figure 2. S(FP,)

C3 Cq

The vertex ¢;11/2 and c; +1/2 Split dominating any other vertex in the graph from the remaining vertex.

Consider, for (14 3)/2 < h <1, vertex cp41 is adjacent to cpy1,dpt2,ch,dn where as cpyo is adjacent
to ch + 3,dp+3, Cht1,dpt1 by definition ¢,41 and cp42 are adjacent and in every fourth of cp41 and cpio the

center vertices satisfy the =s-ing set condition, and ¢;_; is adjacent to ¢;_o, dj—2,¢;,d;. The same process

applicable for the set of vertex c/h 41 and c;L L2
Case IT. When 1 = 3, Let V[S(H,)] = {ch,dn,c;,d;, : 1 < h <1}, Let E[S(H,)] = {(chcni1)U(dnenii)U
(chdpi1) U (Ch+1/2C;L+1/2) U (Ch+1/2d;z+1/2) U (dh+1/2clh+1/2) U (c/hc/h—i-l) U (C/hd;L-‘rl) U (dlhd;z-u);l <h<li-1}

In H;, The vertex c;y1/o and c;+1/2 vs-ing set condition. O

For example,v,[S(Hs)] = {c2,¢3,c4,Cor 3¢} = 6 and 75[S(Hs)] = {ca, ¢y} = 2 as seen from the
following fig-3.

Figure 3. S(H3) and S(Hs)
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Theorem 3.4.
I+1 ifl=7(mod8)
l—1 otherwise.

’YSS(HI) = {

Proof. Case I. When | = 7(mod8) ,Let V[S(H))] = {cn,dn,c;,d,, : 1 < h <1}, Let E[S(H;)]={(chcni1) U

(dncni1)U(endnin) U (Chi1)2¢y 1 0) U(Chiryady o) U(dnin/2€y, g /0) U (Chch40) U edy ) U(dydy q);1 < h <
I—1}. For 1 < h <1l+1/2,In H, vertex cp41 is adjacent to cpi1,dpt2,cn,dn where as cp4o is adjacent to

Ch+3,dn+3,Cht1,dn+1 Dy definition ¢p,41 and cp4o are adjacent and in every fourth of cpy1 and cp42 the center
vertices satisfy the « - ing set condition, The vertex ¢; /5 and c; +1/2 Split dominating any other vertex in the

graph from the remaining vertex. Consider, for (I +3)/2 < h <[, vertex cp4+1 is adjacent to cp41,dn42,¢h,dn
where as cp1o is adjacent to ch + 3,dpy3,¢h41,dp+1 by definition ¢p41 and cpyo are adjacent and in every

fourth of c¢p41 and cp42 the center vertices satisfy the v - ing set condition, and ¢;—; is adjacent to ¢;—o, dj—2,

¢y, d;. The same process applicable for the set of vertex c/h 41 and c/h 1o
Case IL Let V[S(H))] = {cn,dn,cp,,dy, : 1 < h <1}. Let E[S(H;)]={(chcnt1) U (dneni1) U (cndpir) U

(Ch+1/2ch+1/2) U (Ch+1/2dh+1/2) U (dh+1/2ch+1/2) U (4h41) U (1) U (dydyyy);1 < b < 1= 1} For 1 <
h <1+1/2. In Hj, vertex cpy1 is adjacent to ¢pi1,dpt2,ch,dn where as cpyo is adjacent to ¢pi3, dpts,

Ch+1, drt1 by definition cp4q1 and cp4o are adjacent and in every fourth of cp41 and cpyo the center vertices
satisfy the vs-ing set condition, The vertex ¢;11/o and c;“/g Split dominating any other vertex in the graph

from the remaining vertex. Consider, for (I + 3)/2 < h < [,vertex cp41 is adjacent to ¢pi1,dpia,ch,dp
where as cp4o is adjacent to ch + 3,dpy3,¢h41,dp+1 by definition ¢p41 and cpyo are adjacent and in every

fourth of cp41 and cpyo the center vertices satisfy the v - ing set condition, and ¢;—; is adjacent to ¢;_2,
di_2, ¢, d;. The same process applicable for the set of vertex C;H_l and c/h+2 . Hence v,S(H;) =1+1
if { = 7(mod8) and | — 1 otherwise. For example,~;[S(H11)] = {02,03,06,09,010,6,2,619,,025,0;,,0/10} = 10 and

Ys[S(H7)] = {ca, ¢3, g, dg, Cg, s, €, dg } = 8 as seen from the following fig-4. O

Figure 4. S(H7) and S(H11).
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Theorem 3.5. v:S(H;) =1 when I=0 (mod4)

Proof. Let V[S(H))] = {cn,dn,¢;,d, : 1 < h < 1}, Let E[S(H;)]={(chcni1) U (dncni1) U (cndpyr) U

(Ch/2€(/2)41) Y (Chy2dp, j2)11) Y (dh/2c(h/2)+1) U (cpcpyr) Ulepdy ) U(dydy1);1 <h <I1—1}. In H;, vertex
ch+1 is adjacent to ¢p41,dpt2,¢h,dn, Where as ¢p4o is adjacent to cp43,dp13,Cht1,dn+1 by definition cpyq and

chio are adjacent and in every fourth of ¢1 and ¢jo the center vertices satisfy the ~5 - ing set condition, The
same process applicable for the set of vertex C;LJrl and c;LJrZ. Hence, vsS(H;) = | when [ = 0(mod4). For

example, v,[S(Hy)] = {ca, s, ¢y, c3} = 4 as seen from the following fig-5.
O

Figure 5. S(H,).

Theorem 3.6.
I+2 ifl= 6 (mod8)

Proof. Case 1. I = 6 (mod8), Let V[S(H;)] = {cn,dn,c;,dy, : 1 < h <1}, Let E[S(H;)|={(chcni1)U(dncni1)U

(chdn41)U(Cny2cp, j2)11) YU (Chy2d iy 0y 11) U(dn/2C, 0y 41) U (€ 0) V(e ) ) U(dydy, )1 < h < T—1}. In Hy,
vertex cp41 is adjacent to cpy1,dpy2,cn,dn, where as cpyo is adjacent to cp43,dpt3,¢ht1,dn+1 by definition

cht1 and cpyo are adjacent and in every fourth of ¢py1 and cp4o the center vertices satisfy the ~5 - ing set
condition,The same process applicable for the set of vertex c;L 41 and c;l 4o Hence, v,S(H;) = | +2 when
I = 6(mod8).

Case IL. | = 2 (mod8), Let V[S(H})| = {cn,dn,c;,d), : 1 < h <1}, Let E[S(H})]={(chcns1)U(dncnsi)U
(chdhy1) U (Ch/ZC/(h/Z)+1) U (Ch/2d/(h/2)+1) U (dh/ch(h/2)+1) U (C/hclh+1) U (Clhd/h-s-l) U (d/hd/h+1)5 1<h<Il-1}. The
vertex c;/p and cg +1/2 Split dominating set any other vertex in the graph from the remaining vertex. For 1 <

h <1/2,In Hy, vertex cp41 is adjacent to c¢p41,dp42,cn,dp, where as c¢p4o is adjacent to cpy3,dpts,Cht1,dnr1

by definition cp41 and c¢j4o are adjacent and in every fourth of ¢p11 and cpyo the center vertices satisfy the
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~s - ing set condition, Consider, for /2 < h <l vertex cp4+1 is adjacent to cpi1,dpr2,ch,dn where as cp4o
is adjacent to cp+3,dr43,Cht1,dp1 by definition cpy1 and cpqo are adjacent and in every fourth of cpyq
and cpyo the center vertices satisfy the 7, - ing set condition, The same process applicable for the set of
vertex c;Hl and c/h+2. Hence, v,S(H;) = | example, v,[S(H10)] = {ca, ¢5, s, Co, da, ¢y, €5, Cg, Cg, dy} = 10 and
Ys[S(Hg)] = {ca, ¢5,da, ds, ¢y, ¢5,dy, ds } = 8 as seen from the following fig-6.

O

Figure 6. S(Hs) and S(H10).

Theorem 3.7. v,S(P) =1

/

Proof. Let V[S(P")= {cn,dn,c;,,dy, : 1 < h <1}.

Let E[S(P")]={[(chcni1)l < h <N U[(ene,) U (end,); 1 < h < U [(dnen—1) U (dney) U (dnensr);2 <
h<i-1U (dlc;) U (dic2) U (dlcé) U (dici—1)}. In Pl+, For n j 2, vertex ¢, is adjacent to cpi1, dpy1 for all
1 < h <Il-—1 where as ¢ is adjacent to clh, d/h for all 1 < h <[ and vertex cp41 is adjacent to cp, dp for
all 1 < h <1 by defn ¢, and cp41 are adjacent and in every ¢, and cpy1 1 < h <[ — 1 vertices satisfy the

vs - ing set condition. Hence ’ySS(Pﬁ) = | example, v,S(Ps")= {c1,c2,¢3,c4,¢5} as seen from the following
fig-7. O

Theorem 3.8. ~;[S(PoNK;)] =1

Proof. Let V[S(PooNK1)|= {ch,dn,chg,dng: 1 <h <[,1<g<N}.

Let E[S(PoNK:]= {[(chcht1)l < h < 1 — 11U [(enchg U (dncng) U (erdng);1 < h < 1 < g <
NJU [(dhen-1) U (dpcns1);2 <h <1—=1]U(d1c2) U (dici—1)}-

In S(PoNKy), Vertex ¢, is adjacent to cpg,dpg for all 1 <h <[,1 < g < N, where as ¢, is adjacent
to ¢p_1,dp—1,Che1,dpyq forall 2<h<[-—1.

Hence v;[S(P,oNK1)] =1 example,v,[S(P1oNK7)] = {c1,¢2,¢3,¢4} = 4, as seen from the following fig
8. O
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Figure 7. S(P5).
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Figure 8. S(Pi,oNK7)

Theorem 3.9. Let G be a path splitted graph. Let k be maximum degree. Then G — k is 7ys-ing set.

Proof. Let G be a path splitted graph. Let £ be maximum degree. Now, a cut vertices k of path splitted
graph G, k is a point whose removal increases the number of components. So G — k is disconnected graph.
Then G — k is vs-ing set. O
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