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Abstract

A subset D of V is called a dom strong dominating set if for every vE V — D, there exists u; u,€ D such that uyv,
uv € E(G) and deg (u; ) > deg (v). The minimum cardinality of a dom strong dominating set is called dom strong
domination number and is denoted by yqsq. In this paper, we introduce the concept of nonsplit dom strong domination
number of a graph. A dom strong dominating set D of a graph G is a nonsplit dom strong dominating set (nsdsd set) if the
induced subgraph <V-D> is connected. The minimum cardinality taken over all the nonsplit dom strong dominating sets is
called the nonsplit dom strong domination number and is denoted by v,s4s4(G). Also we find the upper bound for the sum of
the nonsplit dom strong domination number and chromatic number and characterize the corresponding extremal graphs.

1. Introduction
Let G = (V, E) be a simple undirected graph. The degree of any vertex u in G is the number of edges incident with
u and is denoted by d(u). The minimum and maximum degree of G is denoted by 5(G) and A(G) respectively. A path on n

vertices is denoted by P, The graph with V(B 1)={U1,Uz,Us,....Un,V1,V5,V3,...Vo}and E(By ) ={uui,vv;uv: 1 <i < n}is called
the n-bistar and is denoted by By, . The graph with vertex set V(Hnn) = {V1,V2,V3,...Vq,U1,Up,Us....un} and the edge set

E(Hnn) ={ Vi u;1<i <n, n-i+1 <j < n} is denoted by H, . The corona of two graphs G; and G, is the graph G = G,0 G,
formed from one copy of G; and |V(G,)| copies of G, where the i vertex of G is adjacent to every vertex in the i" copy of
G,.

The Cartesian graph product G = G;o G, is called the graph product of graphs G; and G, with disjoint vertex sets V;
and V, and edge set X; and X, is the graph with the vertex set V; X V, and u = (uy,u,) adjacent with v = (vy,Vv,) whenever
[u; = v; and u, adjacent to v,] or [u, = v, and u; adjacent v;]. The book graph B, is defined as the graph cartesian product
Sm+1 X P2, where Sy, is a star graph and P, is the path graph on two nodes. The friendship graph or (Dutch windmill graph)
F, is constructed by joining n copies of the cycle C; with a common vertex. The ladder graph can be obtained as the
Cartesian product of two path graphs, one of which has only one edge. A graph G is a called a (n x m) flower graph if it has
n vertices which form an n-cycle and n-sets of m-2 vertices which form m-cycles around the n-cycle so that each m-cycle
uniquely intersects with n-cycle on a single edge.

A (n, k)- banana tree is defined as a graph obtained by connecting one leaf of each of n copies of an k-star graph root
vertex that is distinct from all the stars. Recently many authors have introduced some new parameters by imposing
conditions on the complement of a dominating set. For example, Mahadevan et.al [14] introduced the concept of
complementary perfect domination number.

A subset S of V of a non-trivial graph G is said to be an complementary perfect dominating set if S is a dominating set and
<V-S> has a perfect matching. The concept of nonsplit domination number of a graph was defined by Kulli and Janakiram
[5]. A dominating set D of a graph G is a nonsplit dominating set if the induced subgraph <V-D> is connected. The non
split domination number yps (G) of G is minimum cardinality of a nonsplit dominating set. The concept of dom strong
domination number of the graph is defined in [16]. Double domination introduced by Haynes[18] serves as a model for the
type of fault tolerance where each computer has access to atleast two fileservers and each of the fileservers has direct
access to atleast one backup fileserver. Sampathkumar and Pushpalatha [15] have introduced the concept of strong weak
domination in graphs. A combination of the concepts of double domination and strong weak domination is the concept of
domination strong domination where in for every vertex outside the dominating set, there are two vertices inside the
dominating set, one of which dominates the outside vertex and the other strongly dominates the outside vertex. In this
paper we introduce the concept of non split dom strong domination number of a graph.
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2. Non Split Dom Strong Domination Number

Definition 2.1

A dom strong dominating set D of a graph G is a nonsplit dom strong dominating set (nsdsd set) if the induced subgraph
<V-D> is connected. The minimum cardinality taken over all the nonsplit dom strong dominating sets is called the non
split dom strong domination number and is denoted by Vnsgsa (G).

Examples 2.2
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In the figure 2.1, Dy = { vy, V5, V5 } form the nonspncaum suony dominating set of Gy.
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Figure 2.2

In the figure 2.2, Dy = { vy, V5, Vs, Ve}and D, = { vy, Vs, V4 Vs, Ve } form the nonsplit dom strong dominating set of G,. The
minimum cardinality is taken as the nonsplit dom strong domination number for G, is 4.

Basic Observations 2.3

The nonsplit dom strong domination number of some of the standard classes of graphs are given below
Ynsasd (Pn) = N-1 for n > 4,where P, is a path on n vertices.

Ynsasd (Cn) = -1 for n > 4,where C,, is a cycle on n vertices

vnsasd (Kn) =2 for n >3, where K, is a complete graph on n vertices.

Ynsasd (Ko ) = N+1, where Ky ,is a star graph.

Ynsdsd (Kmn) = m+n -1 for m#n where Ky, is a bipartite graph on m+n vertices
Yrsasd (Kmn ) = 4 for m =n where K, is a bipartite graph on m+n vertices

Ynsasd (P) = 8, where P is the Peterson graph.

Ynsasd (W) = n-1 where W, is a wheel whose outer cycle has n vertices.

Ynsasd (Hn) = n +1 where H, is a Helm graph.

10. ynsasd (Bmn) = m+n+1 where By, , is a bistar.

11. If Gisthe corona C,0 Ky then yn5s0 (G) = 2n-2 for n >3

12. If G isthe corona K0 K then ypsgsg (G) =n+1 forn >3

13. Ynsasa (Bm) =N - 1, where By, is a book graph.

14. vynesa (Fn) = n -1, where F, is a friendship graph.

15. vynsasa (Ln) = 2n-2, where L, is a ladder graph.

16. Ynsgsd (Faxm) = N(M-1)-2, where Fyy is a flower graph.

17. vnsasa (Bnk) = Nk, where B, is a banana tree.

©CoNoaM~WNE

Theorem 2.4 Let G be a graph with no isolates. Then 2 <y, (G) < n and the bounds are sharp.
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Proof Since any dom strong dominating set has at least two elements and at most n elements. Hence for any nonsplit dom
strong dominating set has at least two elements and at most n elements. For a star ynssq (Kin) = n+1 and for K, ynssa (Kn) =
2.Therefore the bounds are sharp.

Theorem 2.5 In a graph G, if a vertex v has degree one then v must be in every nonsplit dom strong dominating set of G.
That is every nonsplit dom strong dominating set contains all pendant vertices.

Proof Let D be any nonsplit dom strong dominating set of G. Let v be a pendant vertex with support say u. If v does not
belong to D, then there must be two points say x,y belong to D such that x dominates v and y dominates v. Therefore x and
y are adjacent to v and hence deg v > 2 which is a contradiction. Since v is a pendant vertex, so V belongs to D.

Observation 2.6 y(G) < vgsa (G) < Vnsasa (G) and the bounds are sharp for the graph G; figure 2.3

Vi Vo
Ve

Vs

Vy

V3 V7

Gs
Figure 2.3

Observation 2.7 For any graph G, Ynsisa (G) > ln Sla+ 1]_| and the bound is sharp.

Proof For any graph G, [n/(4A +1)1<y and also by observation 2.6, the theorem follows. The bound is sharp for the
graph G,in figure 2.4. A Vs,

Vs

\Z}

V3 3

Gy
Figure 2.4
Remark 2.8 Support of a pendant vertex need not be in a nonsplit dom strong dominating set. For the graph Gs in figure
2.5, Vneasd (Gs) = 4. Here Dy = { vy, V» V4,Vs s a nonsplit dom strong dominating set which does not contains the support

V3.
v 9
vvz V3 V4

Vs

Gs
Figure 2.5
Observation 2.9 If H is any spanning subgraph of a connected graph G and E(H) < E(G) then Ynssa (G) < Ynsasa (H).

Theorem 2.10 Let G = C, (n >5). Let H be a connected spanning subgraph of G, then yns4sa (G) = Vnsasa (H)-
Proof We have yngsq (G) = n - 1 and also a connected spanning sub graph of G is a path. Hence <H> is a path so that

Ynsasd (H) =1 -1.
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Observation 2.11 For any cycle C, and any v € V(C,),
Vnsdsd (Cn 'V) =2 ifn=3,
3 ifn=4,
n-2 ifn>4.
Proof Follows from theorem 2.10.

Observation 2.12 If G = K, 0 Ky, for any complete graph K, then ygsq (G) = Ynsasa (G).

Theorem 2.13 For any connected graph G, ynsasq (G) = n if and only if G is a star.

Proof If G is a star then V is the only nonsplit dom strong dominating set so that ynssq (G) = n. Conversely, assume that
Ynsasd (G) = n. We claim that G is a star. Suppose not, let u be a vertex of a maximum degree A with N(u) = { ug,Up,.....us }.
If < N(u) > has an edge e = uu; then V- { u; } is a nonsplit dom strong dominating set of cardinality n - 1, which is a
contradiction. If < N(u) > has no edge then G has an edge e = xy which is not incident with u such that u is adjacent to x.
then V-{u} is a nonsplit dom strong dominating set of cardinality n-1 which is a contradiction. Hence G is a star.

Theorem 2.14 For any connected graph G, ynsgsg (G) = 2 if and only if there exist u and v such that deg u = deg v = A,
then deg u and deg v > n-2.

Proof Let there exist u and v satisfying the hypothesis. Let D = {u,v}. Let x € V-D, then x is adjacent to both u and v.
Since deg u = deg v= A, we have deg x < deg u and deg x < deg v, therefore D is the nonsplit dom strong dominating set.
Conversely, let D = {u, v} be a nonsplit dom strong dominating set. Every point x € V-D is adjacent to both u and v.
Therefore deg u > n-2, deg v > n-2. Also deg X < deg u or deg v. Suppose deg u and deg v < A then there exists X € V - D
of deg A. Therefore D is not a nonsplit dom strong dominating set, which is a contradiction. Hence deg u = deg v = A. If
deg u is not equal to deg v then deg u = n-1 and deg v = n-2, which is impossible. Therefore  deg u=degv=A.

Theorem 2.15 Let G be a graph without isolates and let there exists a ynssq Set Which is not independent. Then y(G)+ 1 <

Ynsdsd (G)
Proof Let D be a ynssq Set which is not independent. Let x € D be such that x is adjacent to some point of D. If N(x) N

(V-D)= @, then as G has no isolates N(x) N D # ®. Hence D - { x } is a dominating set. Therefore y(G) < |D-{ x } =
Yrsasd(G) -1. If N(x) N(V-D) # @. Then for any y € N(x) N(V-D) there exists z€ D such that z is adjacent to y. As X is

adjacent to some point of D, D -{ x } is a dominating set. Therefore y(G) < |D-{ X }| £ vynsisa (G) -1.The bound is sharp.
v(Ky) = land Ynsgsg (Kn) =2.

Theorem 2.16 Ynesa (G) > [2n/(A + 2) 1

Proof Every vertex in V-D contributes two to degree sum of vertices of D. Hence 2|V-D| < 3 ,ep d(u) where D is a
nonsplit dom strong dominating set, so that 2 [V-D| < ynsgss A Which implies 2(|V]- |D]) £ Ynsgsa A. Therefore 2n - 2ypggsq <
Ynsasd A, Which implies  ynsgsa (A+2) > 2Nn. Hence Ynsgsg > [2n Jla+ 2j|—|. The bounds are sharp. For Ky, ynsasa (Kg) = 2.
Yosasad (G) =[2n/(a + 2)1=2.

3. Relation Between The Nonsplit Dom Strong Domination Number And Chromatic Number :

Recently many authors have studied the problem of obtaining an upper bounds for the sum of the one domination
parameter and graph theory parameter and characterize the corresponding extremal graphs. In [11], Paulraj Joseph J and
Arumugam S proved that y + k < p. In [12], Paulraj Joseph J and Arumugam S proved that y+ x < p + 1. They also
characterized the class of graphs for which the upper bound is attained. They also proved similar results for y and 7y In
[13], Paulraj Joseph J and Mahadevan G proved that Y.+ % < 2n-1 and characterized the corresponding extremal graphs.
In [6], Mahadevan G, proved that vy, + % < 2n-1 and characterized the corresponding extremal graphs. He also proved that
vior T % < 2n - 2 and characterized the corresponding extremal graphs. In [14], Paulraj Joseph J, Mahadevan G and Selvam

A. introduced the concept of complementary perfect domination number yq and proved that y,, + ¥ < 2n-2, and
characterized the corresponding extremal graphs. They also obtained the similar results for the induced complementary
perfect domination number and chromatic number of a graph. We find the upper bound for the sum of the nonsplit dom
strong domination number and chromatic number and characterize the corresponding extremal graphs
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Notations 3.1

Pi(mym,) where k=2, m;,m, =1 be the graph obtained by identifying centers of the stars Ky m; and K, m; at the
ends of Pk respectively. The graph C3(my, my, 0) is obtained from C; by identifying the centers of stars K; m and Ky m at
any two vertices of C3. The graph K,(my, my, ms, mg, ms_.mjy) denote the graph obtained from K, by pasting m, edges to
any one vertex u; of K,, m; edges to any vertex u; of K,,  fori# j, ms edges to any vertex uy for i # j = k, m, edges to u,
i=zjzk#1.... m, edges to all the distinct vertices of K,. Cn(Py) is the graph obtained from C, by attaching the end
vertex of P, to any one vertices of C,. K,(P) is the graph obtained from K, by attaching the end vertex of P, to any one
vertices of K.

Theorem 3.2 For any graph G, ynsgss (G) <n.

Theorem 3.3 For any connected graph G, y (G) <A (G) +1.

Theorem 3.4 For any graph, ynsssd (G) + % (G) < 2n and equality holds if and only if G =K,

Proof By theorem 3.2 and 3.3, it follows that y,sgsq (G) + % (G) <n+ A+ 1<n+n-1+1<2n. Now we assume that
Ynsdsd (G) + % (G) = 2n. This is possible only if ypssq (G) = n and y (G) =n. Since ¥ (G) =n, G is complete. But for complete
graph, Ynsasa (G) = 2. Hence G = K,. Converse is obvious.

Theorem 3.5 For any graph G, ynsisa (G) + % (G) = 2n-1 if and only if G = P; K3,

Proof If G is either Psor K3, then clearly ynssa (G) + % (G) = 2n-1. Conversely, assume that y,s45¢(G) + x(G) = 2n-1. This
is possible only if ynssa(G) =n and %(G) = n-1 (0r) Ynssa(G) = N-1 and y (G) =n.

Case (i) 7Ynsasa (G) =n and x(G) = n-1. Since ynsasa (G) =N, G is a star. Therefore n=3. Hence G = P; On increasing the
degree we get a contradiction.

Case (i) ynsasa (G) =n-1 and ¢ (G) = n. Since ¢ (G) = n, G is complete. But for K, vnssa (G) = 2, so that n = 3. Hence
Gz K.

Theorem 3.6 For any graph G, ynsssa (G) + % (G) =2n-2 if and only if G = Ky 3, K3 (P2), K.

Proof If G is any one of the following graphs Ky 3 K3 (P2), K4 then clearly ynsasa(G) + % (G) = 2n-2. Conversely, assume
that ynsasa (G) + % (G) = 2n-2. This is possible only if yyssa (G) = n and ¥(G) = n-2 (0Or) ynsgsa (G) = n-1and ¥(G) = n-1 (or)
Ynsdsd(G) =n-2and y(G)=n

Case (i) 7Ynsasa(G) = n and x(G) = n-2. Since ynsasa (G) = N, G is a star. Therefore n = 4. Hence G = K; 3 On increasing the
degree we get a contradiction.

Case (i) ynsasa (G) = n-1 and y (G) =n-1. Since x(G) =n-1, G contains a clique K on  n-1 vertices. Let S = {v} be the
vertex other than the clique K,.;.Then v is adjacent to u; for some i in K. Then { vq,u; U} is @ ynsgsa S€t. Hence n = 4.
Therefore K= Ks. If  d(vy) =1 then G = K5 ( P;). On increasing the degree of vy, no graph exists.

Case (iii) Ynsasa (G) =n-2 and x(G) =n. Since x(G) =n, G = K. But for K, ynsisa (G) = 2. Therefore n = 3. Hence G = K,.

Theorem 3.7  For any graph G, ynsisa (G) + % (G) = 2n-3 if and only if G = Ky 4, K3 (P3), K3 (2), K3 (P2, P2, 0), Ks, or any
one of the graphs in the figure 3.1

Vi,
Y,
Uz \Y u Us
U]_ G u2 US U4
1 G,
Figure 3.1

Proof If G is any one of the above graphs then clearly ynsssa (G) + x (G) = 2n-3. Conversely, assume that ynsisa (G) + % (G)
= 2n-3. This is possible only if yysssa (G) =N, % (G) =n-3 (Or) Ynsasa (G) = N-1, % (G) = n-2 (Or) Ynsgsa (G) = -2, %(G) = n-1
(0r) Ynsdsa (G) =n-3, x(G) =n.
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Case (i) Ynsasd (G) = n and y (G) = n-3. Since ynsasa (G) =N, G is a star. Therefore n = 5. Then G = K, 4. On increasing the
degree no new graph exists.

Case (ii) Ynsasa (G) = n-1and % (G) = n-2. Since y (G) = n-2, G contains a clique K on n-2 vertices. Let S = {v1, v,} be the
vertices other than the clique K, then the possible cases are <S> =K, or K,

Subcase (i) Let <S> = K, Since G is connected, either v; or v, is adjacent to u; for some i in K., then {v, v, uj U} is a
Ynsasa Set S0 that n = 5. Hence K = K3 Ifd (vi) =2 and  d (v) =1, then G = Kj(P3). On increasing the degree, no graph
exists.

Subcase (ii) Let <S> =K, Since G is connected, v; and v, is adjacent to u; for some i in K, Then y,ss1 (G) = 4, so that K
= Ks Ifd(vy) =d (v2) = 1, then G = K;(2). If d(v1)=1 and d(v,) = 2 then G = G;. If v, is adjacent to u; and v, adjacent to u;
for some i #j in Ky, then ynssa(G) = 4. Hence K = Ks. If d (v1) = d (V) = 1, then G = K3 (P,, P2, 0). On increasing the
degree, no graph exists.

Case (iii) Ynsasa (G) = n-2 and ¢ (G) = n-1. Since y (G) = n-1, G contains a clique K on n-1 vertices. Let S = {v} be the
vertex other than the clique K,;.If v is adjacent to u; for some i in Kp.; then ynsasa (G) = 3. Hence n = 4. Therefore K= K. If
d(v) =1, then G=K,(P;). If d(v) =2, then G = G, On increasing the degree, no new graph exists.

Case (iV) Ynsasa (G) = n-3 and y (G) = n. Since x (G) = n, G = K,, But for complete Graph K, Ynsisa (G) = 2 so that n = 5.
Therefore G = K,

Theorem 3.8 For any graph G, ynssa (G) + % (G) =2n - 4if and only if G = Ky 5 K3 (3), C4(P2), S(Ky13), K3 (P3), C5(1,1,1),
Ks3(21,0), Ks(2), Ky (P2, P,,0,0), Ks (P2). Ks or any one of the graphs given in the figure 3.2

Vi >

Vs
V3 \%1
u v, U3 Vi
Uy Us V2
u U Us Vo V:
Uy Us 2 Us v 3
V3 3
G Uq G Us G4
1 GZ 3
Vi V20 VI
Vl V
u v V2 i
3 1 \
Us . Us Uy Uz
V2
u u, Uy Uz Vi oy Uy
Py 3
2 GS Uy G6 G7 GB
Vi Vy Vo Vi V2 u
1 v
Us 3u
. Uz Us 4 Us Ua .
Us Us Uy | U, Uy U, Th
Gg GlO Gll GlZ
Figure 3.2

Proof Assume that yngsq (G) + % (G) = 2n-4. This is possible only if ypsgsa (G) =n and (G) =n-4 (0r) Ynsasa (G) =n-1 and
%(G) = n-3 (0r) Ynsssa (G) = -2 and (G) = n-2 (Or) Ynsssa (G) = N-3 and ¥(G) =n-1 (0r) Ynsusa (G) = N-4 and ¥(G) =n.
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Case (i) Ynsisa (G) =n and y (G) =n-4. Since ynsasa (G) = N, G is a star. Therefore n = 6. Then G = K; 5 On increasing the
degree, we get a contradiction.
case (i) Vnsasa(G) =n-1 and y (G) =n-3.

Since  (G) =n-3, G contains a clique K on n-3 vertices Let S = {vy v, v3} be the vertices other than the clique K. then
<S> = P;, K, Ks, KUK,
Subcase (i) Let <S> =P;. Since G is connected, the following are the possible cases (i) there exist a vertex u; of K, 3
which is adjacent to any one of end vertices (ii) there exist a vertex u; of K,z which is adjacent to other than end vertices.
If there exist a vertex u; of K3 which is adjacent to any one of end vertices, then ynsgss (G) = 5. Hence n = 6. Therefore
K = Ka. If d(vi) = 2 and d(v,) = d(v3) = 1 then G = K3(P,). If u;is adjacent to v, which is not a pendant vertices then ynsq
(G) = 5. Hence n = 6. Therefore K =Kj If d(v;) = d(vs) = 1and d(v;) = 3then G = G;. If d(v5) = 2 and d(v;) = 1 and d(v,)
=3then Gz G,. If d(vy) =1 and d(v;) =3 and d(v3) = 2 then G = G3,
Subcase (ii) Let < S > = K. Since G is connected, there exist a vertex u; of K, adjacent to anyone of {v; v, vs}.
Without loss of generality let v, be adjacent to u; then yusisa (G) = 5. Therefore K=Kj_ If d(v;) =3 and d(v,) = d(v3) = 2 then
G = G4 If d(v,) =3 and d(v,) = 3 and d(vs) = 2 then G = G5, On increasing the degree we get a contradiction.
Subcase (iii) Let <S> =Ka. Since G is connected, let all the vertices of K; be adjacent to vertex u;. Then yugsq (G) = 5.
Hence n = 6. Therefore K = K3 Let u; U, Us be the vertices of Kj Let all the three vertices of K; adjacent to u;. Then
G=K;3(3). Ifd(vs) =2 and d(vi) = 1 and d(v,) = 1 then G = G¢.On increasing the degree, we get a contradiction. If two
vertices of K;are adjacent to u; and the third vertex adjacent to u;j for some i, then ynssa(G) = 5. Hence n = 6. Therefore K
= Kj Let u; Uy, usbe the vertices of K; Then G = K3 (2, 1 0). Ifd(v) =1 and d(v;) = 2 and d(v3) = 1 then G = G;. On
increasing the degree, we get a contradiction_ If all the three vertices of K3 are adjacent to three distinct vertices of K, 5 say
u;, Uj, Uy for i #j #Xk, then ynssg (G) = 5. Hence n = 6. Therefore K = Kj Let uy, up, uz be the vertices of K3 Then G = K,
(1,1,1). On increasing the degree, we get a contradiction.
Subcase (iv) Let <S> =K,u K;. Since G is connected, there exist a vertex u; of K,.3 which is adjacent to anyone of {v;,
V,} and vs. Then vnsa(G) = 4. Hence n = 6. Therefore K = K, so that G = S(K;3). On increasing the degree, we get a
contradiction. Let there exist a vertex u; of K3 be adjacent to any one of {vi, v} and u; for some | # j in K3 adjacent to vs.
Hence vnsasd(G) = 4, so that n = 5. Therefore K = K, which is a contradiction.

If G does not contain a clique K on n-3 vertices, then it can be verified that no new graph exist.

Case (iii) ynsasa (G) = n-2 and y (G) =n-2. Since y (G) =n-2, G contains a clique K on n-2 vertices. Let S ={ vy Vo V3 V4 }
be the vertices other than the clique K., then the possible cases are <S> = K,, K,.

Subcase (i) Let <S> =K, Since G is connected, either v; or v, is adjacent to u; for some i in K;.,. Then ynee (G) = 4 so
that n = 6. Therefore K= K, Let u; U, uz be the vertices of K;. Therefore G = K4(P3). On increasing the degree, then
G= Ggy Gg.

Subcase (ii) Let <S> = K,. Since G is connected, both v; and v, adjacent to u; for some i in K. Then ynsgsa (G) = 4 so that
n = 6.Therefore K= K, Let u; U, us, Uy be the vertices of K,. Therefore G = K, (2). If d(vy) =1 and d(v,) =2 then G = Gy,
On increasing the degree, we get a contradiction.. If the two vertices are adjacent to two distinct vertices of K., then
Ynsasd (G) = 4. Hence n = 6.Theefore K = K, Then G = K4 (P, P2, 0, 0). If d(v;) =2 and d(v,) = 1 then G = Gy, If d(vq) =2
and d(v;) =2 then G = Gy, On increasing the degree, we get a contradiction..

Case (iV) Ynsasa (G) = n-3 and y(G) = n-1.Since ¥(G) = n-1, G contains a clique K on n-1 vertices. Let the vertex v; is
adjacent to u; for some i in K., Therefore v (G) = 3, hence n = 6. Therefore K = Ks. Then G = Ks (P,). If d (v) = 2 then
G = G;5.0n increasing the degree, we get a contradiction.

Case (V) Let ynsa(G) = n-4 and y (G) = n. Since ¢ (G) = n, G = K. But for Ky, ynsssa (G) = 2, so that n = 6. Therefore
G =K,

References

[1]. Acharya.B.D, and Walikar.H.B,(1979): On Graphs having unique minimum dominating sets, Graph theory news
letter, 8.2.

[2]. Acharya.B.D, (1980): The strong domination number of a graph and related concepts, J.Math.Phys.Sci,14 pp 471-
475.

[3]. Harary F(1972): Graph theory , Addison Wesley Reading Mass.

[4]. John Clark and Derek Allan Holton (1995): A First Look at Graph Theory, Allied Publisher Ltd .

[5]. Kulli.V.R and Janakiram. B (2000): The nonsplit domination number of a graph, Indian J. Pure and Appl. Math.,
31(4) pp 441-447.

Issn 2250-3005(online) December| 2012 Page 45




International Journal Of Computational Engineering Research (ijceronline.com) Vol. 2 Issue. 8

[6].
[71.
[8].
[9].

[10].
[11].
[12].
[13].
[14].
[15].

[16].

[17].

[18].
[19].

Mahadevan G. (2005): On Domination Theory and related topics in graphs, Ph. D, Thesis, Manonmaniam
Sundaranar University, Tirunelveli.

Mahadevan G, Selvam A, Hajmeeral M (2009): On efficient domination number and chromatic number of a graph |
, International Journal of Physical Sciences, vol 21(1)M, pp1-8.

Mahadevan G, Selvam Avadayappan. A and Hajmeeral M(2010): “Further results on dom strong domination
number of the graph”, International Journal of Algorithms, Computing and Mathematics, vol 3,no 1, pp 23-30.
Mahadevan G, Selvam Avadayappan. A and HajmeeralM and Latha Venkateswari.U, (2010): “Further
characterization of connected efficient domination number of a graph”, International Journal of Combinatorial
Graph theory and applications, Vol 3, no 1, Jan-Jun 2010, pp 29-39.

Namasivayam. P (2008): Studies in strong double domination in graphs, Ph.D., thesis, Manonmaniam Sundaranar
University, Tirunelveli, India.

Paulraj Joseph J and Arumugam S (1992): Domination and connectivity in graphs, International Journal of
management and systems,vol 15 No.1, 37-44.

Paulraj Joseph J. and Arumugam S. (1997): Domination and colouring in graphs, International Journal of
Management and Systems, VVol.8 No.1, 37-44.

Paulraj Joseph J. and Mahadeven G. (2002): Complementary connected domination number and chromatic number
of a graph Mathematical and Computational models, Allied Publications, India.342-349.

Paulraj Joseph J. and Mahadevan G and Selvam A (2006): On Complementary perfect domination number of a
graph, Acta Ciencia Indica Vol. XXXI M, No.2, 847, ( An International Journal of Physical Sciences ).
Sampathkumar E and Puspalatha.L (1996): Strong weak domination and domination balance in a graph, Discrete
math. 161, pp 235-242.

Swaminathan.V, et.al, (2005): Dom-strong domination and dsd-domatic number of a graph, Proceedings of the
national conference on “The emerging trends in Pure and Applied Mathematics”, St.Xavier’s College,
Palayamkottai, pp 150-153.

Tersa W.Haynes, Stephen T.Hedetniemi and Peter J.Slater(1998): Fundamentals of domination in graphs, Marcel
Dekker, Reading mass.

Teresa W. Hayens (2001): Induced Paired domination in graphs, Arts Combin.57, 111-128.

Tersa W.Haynes, Stephen T.Hedetniemi and Peter J.Slater(1998): Domination in graphs,Advanced Topics, Marcel
Dekker, Reading mass.

Issn 2250-3005(online) December| 2012 Page 46




