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Abstract. A set D' JE(G) is said to be a Strong Line Set Dominating sksid(set) of
G. If for every set ROE - D'. There exists an edge] D', such that the sub graph
(RU{€})is induced byRU{e}is connected andi(e) 2d(f) for all f OR where
d(e) denote the degree of the edge. The minimum cdityird a slsdset is called the
strong line set dominating number of G and is dertJ, (G) . In this paper Strong
Line set Dominating set are analyse with respedtihéostrong domination parameter for
separable graphs. The characterization of sepagadybds withslsdnumber is derived.
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1. Introduction

Domination is an active subject in graph theoryt &=(V,E) be a graph. A set
D OV(G) of vertices in a graptG =(V,E)) is a dominating set. if every vertex in

V —D is adjacent to some vertex in D. The dominatiomioer y(G) of G is the

minimum cardinality of dominating set in G. A dorating set D is called a minimal
dominating set if no proper subset of D is a dotitiga set [3, 4].

LetG =(V,E) be a graph. A seff [0 E(G)is an edge dominating set of G. if and
only if every edge in E-F is adjacent to somgeeth F. The edge domination number
¥ (G) is the minimum of cardinalities of all edge domingtsets of G.[4]

A dominating set S is a strong dominating set lifdeery vertex u in V-S, There is a
vertex v in S with deg(¥deg(u) and u is adjacent to v [1, 2].

Let G be a graph. A s& [1V(G) is a point set dominating set (PSD-set) of G. if
for each se 1V — D, there exists a verte [1D such that the sub grap(lSU{u})
induced by SU{u} is connected. The point set domination number @R8mber)

y'p (G) of G is the minimum cardinalities of all PSD-S&t[6]
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Let G be a graph. A s&@ [OV(G) is said to be a strong point set dominating set
(spsdset) of G. if for each séb 1V — D, there exists a vertex[1D such that the
sub graph(SU{u}) induced bySU{u} is connected and d@)d(s) for all € S where
d(u) denote the degree of the vertex u. The Stpmigt set domination numbesgsd
y'sp(G) of G is the minimum cardinalities of all spst-§7, 8].

Rao and Vijayalakmi introduced the concept of Leet domination set and
derived results parallel to those of SampathkumdrRushpalatha [5].
Let G be a graph. A setJE(G) is a line set dominating set (Isd-set) of G, if

for each setSE — F , there exists an edgel(] F such that the sub grapgi8U{€}) is

induced bySU{e}is connected. The line set domination numheg(G) (Isd-number) is

the minimum cardinalities of all Isd-set of G.
Let x,y in E(G) of an isolates free grapfV,E), then an edge x, e-dominates an

edge if y in<N(X)>. A line graphL(G) is the graph whose vertices corresponds to the

edges ofG and two vertices ih(G) are adjacent iff the corresponding edgeSiare
adjacent (V(L(G))=q). For any edge e, let

N’(e) = {e € F:e and f have a vertex in common}
and N'Te]=N'(e) U{x}. For a setF OE(G) LetN'(F)=UN'(e).The degree of an
edge e=uv of G is defined by deg(e) = deg(u) +deg(Vrhe maximum and minimum
degree among the edge of graph G is denotA () andA(G) (the degree of an edge

is the number of edges adjacent to it) A connegteghh with at least one cut edge is
called a separable graph. That is an edge e bath G-e = {E-{e}} is disconnected [4].

2. Results and bound
Definition 2.1. A set D' 0 E(G) is said to be a strong line set dominating skstiset)

of G. If for every setROE — D'. There exists an edgel] D', such that the sub graph
(RU{€}) is induced byRU{€} is connected andi(e) > d(f) for all f OR where
d(e) denote the degree of the edge . The minimum caitjirof aslsdset is called the
Strong Line Set Dominating Number of G and is derimt?,, (G) .

Theorem 2.2. If a connected graph G with n edge, then

9(G) £ 9/(G) £ 9,(G) < q—A(G) where A(G) is the maximum degree of G.
Proof: Since every slsd-set of G is line set dominatirtgasel we known that every line
set dominating set of G is a edge dominating s& aihd Let e be a edge of maximum

degree A(G) . Then e is adjacent taN (€), such that A'(G) =N'(e). Hence
E - N () is a slsd- set. Therefofg, (G)s|E - N'(e)| . Hence
9 (G) < 5(G) < 5,(G) < q-A(G).

In this next result, we list the exact values8f (G) for some standard graphs.
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Observation 2.3. For any complete graghy, then

n for any positiveeveninteger

, _J2
ﬂls(G)_ n-1
> for any positiveodd integer

Observation 2.4. For any staK,, n—1, then
ﬂsl (Kj,n—l) :1'

Observation 2.5. For any path P, then
1 n=34
94(P,)=13 n=5
n-3 n=6

Observation 2.6. For any cycle ¢ then
1 n=3
9,(C,)=12 n=45
n-2 for any positiveintegern = 6

Observation 2.7. If (K, ) is a complete bi-partite graph of m, n>2 vertj¢aen

m+n
> for m=n
7'9s| (Kn,m)=
m+n-1
T for m<n

In the next result , Strong line set dominatingiee graph G is the Strong Point set
dominating number of the line graph L(G).

Observation 2.8. For any path R for any positive integer=b vertices
ﬁSI(Pn) = ysI(L(FL) =y5|(Pn_l) =n- 3

Observation 2.9. For any cycle ¢, for any positive integen>5 vertices
7'9sl (Cn) = ysp(L(Cn) = ysp(Cn)'

Observation 2.10. For any staK,,, for any positive integer withe12 vertices
7'9sl(|‘(K1,n)) :795I(Kn—1)'
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Theorem 2.11. Let G be a connected graph am OE(G) be a strong line set
dominating set of G. then for every subgef] E—D'in U<N'(e)>. There exists an

eD'

edgee D', such that(E = N(r)) for all r O R is maximal edge dominating set.

Lemma 2.12. Let G(V, E) be any graph and' be any strong line set dominating set.
Then (E -D' ) is a proper sub graph of a componeh{G).

Proof: Suppose there exists e and f belonging to tweifft components of G. Since
D' is a strong line set dominating set of G. ThenestexistswI D', such that
(e f,w) is connected and d(w)=d(f) for all f OE-D'. Contrary to the
assumption, This implie&€ — D' 0 E(H) for some component H of G . Further, since
D' is a sls-dominating set ob' NE(H) O, (H). Hence D' NE(H)=¢, which
implies that(E — F) is a proper sub graph of H.

Theorem 2.13. Let G be a finite graph of order n, arfd; denote the set of its
components. Then

5,(G)=q-max{E(H) -8, (H)}.. (1

Proof: Let D' be a9, (G) G. By lemma 2.12 it follows that there exigts[1C, such
that E-D' O E(H). Clearly D' NE(H)O#,(H) and since

ID'[=[D' NE(H)|+a-|E(H)| )
We haved, (G)=q—|E(H)|+5, (H) = &,(G) 2 q-maqE(H) - J,(H)} (3
On the other hand,
9,(G) £q-|E(G) ~ 9, (H)| = 9,(G) 2 q—maxE(H) -5, (H)} (@)
From inequalities [3] and [4], we havﬁs'I (G)=q —angz({E(H) —19;| (H )}

In the remaining discussion of this paper, a g@miways means a separable graph.

Observation 2.15. If G is separable graph with sls-dominating setTi&n BN D' is a
sls-dominating set of B for any blod&[B; . (whereBg is the set of all blocks.)

Proof: Let TOB-BND'. ThenthatT JE-D' and D' is aslsdset. Therefore
there existee[1 D' such that T 00 N(e). Hence e is adjacent to more than one edge in B

andd(e) 2d(t) OtOT(G). i.e.edBND'. Therefore BND' is aslsdset of B.

Observation 2.16. If a block B has a slsd-sd containing all cut edge belonging ®
Then (E-B)UB' is a slsd- set .
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Remark 2.17. If D' is an 29; (G) set of separable graph, then there are two cases:
i) @Sf(G:X):{D' 0D, (G):0a BOB, with E-D' O E(B)}
ii) Dy (G:2) = {D' 0D, (G):E-D' containedge®f differentblocks}

Definition 2.18. Let G=(V,E) be any graph with cut vertice)' Do, (G) and
E-D' OE(B),
Defind.(B,D') feDE-D' :N(e)N(D' NE(B)} .

Remark 2.19. If L(B,D')#¢ then E(B)ND' D @ (B). This yields, [BND'|

<, (B). This, in fact, we have
L(B,D') # 9= J,(G) =n-A(G)

Theorem 2.20.If L(B,D')2¢ , then 3, (G) =q -k, . where

k, = max{E(B) - 2, (B)}.

Proof: Let L(B,D")z¢ implies BND' is a slsd set of B and hence
9,(B)<|[BND'| Also &,(B)=|BND'|. For, if J,(B)<|BND'|, then

(E-B)UB' is asisd set of G whef8| = 9, (B) . Then

|D'| =(E-B)U(BND') = |(E— B)U B'|. That is, there exists a slsd set
(E-B)UB of G with cardinality less than equal fB'| which is a contradiction.

Hence
9, (B) = |Bﬂ D'|. Therefore, 9, (B) = |Bﬂ D'|. Hence

9,(G) =|D'|=|(E-B)U(BND")| =[(E-B)UB|2q-k,.
Therefore, 9, (G) =q -k,

Remark 2.21.

i) DdG:X;) denotes the set of all slsd-set F of G with E—D' 0 E(B) and

L(B,D')2@ forsome BeBs,
i) DOAG:X;) denotes the set of all slsd-set F of G with—F) — L(B,F) # ¢.

Theorem 2.21. ©(G;X,) # @ if and only if A(G) <k, +1.
Proof: Let D' O ©(G;Xy) # @ ), Then by definition ofp(G:X,) there existB Bg
such that E-D' OE(B) for some block B of G and L(B,D')2¢ , Also,
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E(B)ND' is slsd-set oB—L(B,D').By the definition of L(B,D'), one can easily
see tha E(B) N D')U{e}, edL(B,D') is a sIsd-set for B so that
9,(B)<|BND'[+1 1)
Aiso,  [BND'|<;(B) 2
For otherwise,{E(G) - E(B)}U 9., (G) would be a slsd-set of G having less than
|D'| edges contrary to the faB' is a9, (G) By (1) and (2) . We get
8,(B)-1<[BND' |< 4, (B) 3)(
Now, |D'|=n~|E(B)|+|BND'|=n~|E(B) |+ & (B) -1 Thatis
n-A(G)z=n-|E(B)+ 5, (B) -1
Or, equivalently,A (G) <|E(B)| -, (B) +1< ky +1.Thus, we haven(G:X,) # &,
= A Ofky k, +1} .
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