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Abstract: In this paper, a new domination number called total strong litact domination number is defined on a graph
and values of the defined variant to standard graphs, general graphs, trees etc., are acquired and endeavoured to raise a
association among the total strong litact domination number of a litact graph of G with distinct parameters of G and also
with additional domination parameters of G.
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1. INTRODUCTION

Simple, finite, non-trivial, undirected and connected graphs are used to represent the symbols. Every symbol and
corresponding definitions can be found in F.Harary [2] and V.R.Kulli [9].

The conceptualization of strong domination number was initiated by Sampath kumar and Pushpa Latha in [6]. The
conceptualization of total domination number of a graph was initiated by Cocakayne, Dawes and Hedetniemi in [1]. We
are focused in perceiving the total strong domination for a litact graph which was initiated and explained by
M.H.Muddebihal [4].

Definition 1.1: Litact Graph:

A graph G is said to be a litact graph m(G) is a graph whose vertex set is the union of the edge set and cut
vertex set of G where two vertices are adjacent if and only if the corresponding edges and the cut vertices are adjacent
or incidenton G.

Fig:1 Graph and Litact Graph m(G)

Definition 1.2: Litact domination number:

A dominating set D € V(m(G)) is called litact dominating set of G, if every vertex in V(m(G)) — D is adjacent to a
vertex v in D. Litact domination number of G, is denoted by y,,(G) and is defined as y,(G) = min|D|.

Example 1: In the figure 1, v, (G)=1

Definition 1.3: Strong litact domination number:

Aset D € V(m(G)) is a strong litact dominating set of m(G), if for every vertex x € V(m(G)) — Dthere is a vertex y €
D with xy € E(G) and deg(x, m(G)) < deg(y, m(G)).The strong litact domination number v, (G) is defined as the
minimum cardinality of a strong litact dominating set.

Example 2: In the fig 1, Y5 (G) = 1

Definition 1.4: Total Strong litact domination number:
A strong litact dominating set D € V(m(G)) is said to be total if the subgraph induced by D has no isolated
vertices. Total strong litact domination number in m(G) is denoted by v, (G) and is defined
as Yism(G) = min|D|
Example 3: In the fig 1, ysm (G) = 2
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2. RESULTS AND OBSERVATIONS:

2.1 To get more distant results, we need the following theorems
Theorem A [8]: If G is a graph of order p without isolated vertices then y(G) < g

Theorem B[8]: For any graph G, diam(G)-1<y. (G).

P
Th C[8]: F hG, | —— |<y(G
eorem C[8]: For any grap (A(G) +1—‘ 7(G)
Theorem D[11]: For any graph G, 7 (G)<y.(G)

Theorem E [8]: For each graph G, a,(G) + B,(G) = p and if G has no disconnected vertices, then a;(G) +
B:1(G) = p.

Theorem F [11]: For each graph G, y(G) < p — A(G).

Theorem G [11]: For each graph G, y(G) < Bo(G).

Theorem H [8]: If G has p vertices and no isolates then y.(G) < p — A(G) + 1.

Theorem I [8]: If G is a connected graph, then [dlam(c’)“] < v(G).

Theorem ] [8]: For any connected graph, y.(G) < p — A(G).
Theorem K [8]: For any graph G p — q < y(G). Further more y(G) = p — q if and
only if each component of G is a star.

2.2 OBSERVATION
Litact graph of star graph is Regular.

3. THEOREMS

Theorem 3.1:
a) For any cycle graph C,,, p > 3 vertices, ysm (Cp) = E]

b) Every Path graph P, p > 3 vertices, ysm (P,) = EJ

c) Every Wheel graph W,,p = 4 vertices,ytsm(wp) = lF’SLZJ

d) Every complete graph K,,,p > 3 vertices,ytsm(Kp) =2
e) Every star graph K, ,, p > 3vertices,ytsm(KLp) =2
f) Every Complete bipartite graph K P,, P, = 2 vertices and p=p:+

P2, Ytsm(Kp1.p2) =2
In the following theorem, we obtain the relation between total strong domination number of m(G) and vertices

p1.P2’

of G.

Theorem 3.2: Every graph G, yism (G) < p.
Proof: Let V(G) be the set of vertices in G.Let V(m(G)) = E(G) U C(G) where E(G) is the set of edges and C(G) is the
set of cut vertices of G.Let D; € V(m(G)) be minimal strong dominating set of m(G),i.e deg(v;) < deg(vj),vi €
V(m(G)) — D; & it has no isolated vertices then D, itself forms a y., — set. Otherwise there exists v; € D, €
V(m(G))such that |D, U D,| forms a minimal total strong litact dominating in G.That is |D; U D,| = Ysm (G) then we
have V(m(G)) < 2p
Also [D; U D,| < [[V(m(G))| — [D; U D,|
|D; UD,| +|D; UD,| < [V(m(G)) |
2|D; UD,| < [V(m(G)) | < 2p
2Ytsm(G) < 2p
Yesm(G) < p

Yesm(G) < p
The following corollary relates total strong litact domination number of G, v(G) and A(G)

Corollary 3.1: For any graph G, [1+§(G)] < 32—p — Yism (G)
Proof: Proof follows from Theorem A, Theorem C and Theorem 3.2.
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The ensuing corollary gives the interrelation among total strong litact domination number, degree of G and
domination number of G

Corollary 3.2: For any graph G, Yism (G) < A(G) + y(G)
Proof: From theorem 3.2 we have yism (G) < P vovvevvneee 1)

Theorem F we have y(G) < p — A(G)......(2)

Subtract (2) from (1) we get yism (G) < A(G) + v(G).

The ensuing Theorem gives the interrelation among total strong litact domination number, o (G) & B, (G)

Theorem 3.3: Every graph G, yism (G) < ag(G) + Bo(G) + y(G).
Proof: Let A € V(G) be the stow of vertices with deg(v;) = 2 Vv; € A,1 < i < m which covers all the edges in G.
Clearly |A| = o, (G). Additionally if some vertex x € A,N(x) € V(G) — A. Then A itself forms maverick vertex set. Or
else A; UA, where A; € A and A, < V(G) — A is an maximum maverick set of G with |A; U A,| = B,(G). Let B =
A" UA" where A’ € Aand A" < V(G) — A be the minimal stow of vertices which covers all the vertices in G. Clearly B
forms a minimal y — set of G. Let D < V(m(G)) be a minimal strong litact dominating set in m(G) and assume D; <
V(m(G)) — D. Then take D; € D, such that (D} U D,) has no isolated vertices. Evidently D; € D, is an total strong
dominating set in m(G). It follows that |[D| < |A] U |A; U A;| U [B|. Hence yism (G) < ag(G) + Bo(G) + v(G).
The following corollary interrelates total strong litact domination number of G, p & y(G)

Corollary 3.3: For any connected (p, q) graph G, Yism(G) < p + v(G).
Proof: Proof follows from Theorem E and Theorem 3.3.
The following corollary relates total strong litact domination number, p, A(G) & y(G)

Corollary 3.4: For any graph G, 2ym(G) < p + A(G) + 2y(G)
Proof: Proof follows by adding Corollary 3.2 and Corollary 3.3.
The following corollary relates total strong litact domination of G, p and y(G)

Corollary 3.5: In a graph G, ysm(G) < p + [@]

Proof: Addition of theorem F and corollary 3.4 we get the result v, (G) < p + [@]

The ensuing theorem interrelates y.(G)&Yism (G).

Theorem 3.4: Every graph G, Y.(G) < 3Ysm(G).
Proof: Let D be a connected dominating set of G such that |D| =7%c (G) .Let D, be the minimal strong dominating set

of m(G). Assume D, <V (M(G))—D,. Then take D, — D, such that <D' uDbD >has no isolated vertices in

m(G) and it gives D c D, minimal total strong dominating set in m(G). Clearly — 'D' c |D3 U D4| . Hence YC(G)

Ysm (G)-
Therefore, y.(G) < 3Yism(G).
The following corollary relates total strong litact domination and domination number of G.

<

Corollary 3.6: For any graph G,y(G) < 3Ysm(G).
Proof: Proof follows from theorem 3.4 and theorem D.
The ensuing theorem relates total strong litact domination number of G and diameter of G.

Theorem 3.5: Every graph G, lwl < Vism (6.

Proof: From Theorem B and Theorem 3.4 we getdiam(G) — 1 < 3y, (G) this gives

ldiam;G)—lj < diamgG)_ L < Yiem (G) and le < Ysm (G).

The following theorem relates total strong litact domination number of G, diameter of G and domination number of G.
Theorem 3.6: For any graph G with more than two vertices, Y, (G) < diam(G) + y(G) + 1

Proof: Let V = {vl,vz, ...... ,Vn} be the set of vertices in G. Suppose that there exists two vertices u and v such that
the distance, dist(u,v) = diam(G).Let D = {vl,vz, ...... Vo },lS P < n be a minimal dominating set in G such that

|D| = y(G). Now we consider F = {el,ez, ...... ,en}; Fc E(G) and each €,,1<i<n is an element of
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V(m(Q)). That is €, €V (Mm(G)), as by the definition of litact graph, V(m(G)) = E(G) UC(G) where C(G) is the

cut vertex set of G. Suppose Fy, Ci are the subsets of F and C respectively such that D' = (F; U C;) is an strong
dominating set which is minimal and it has no isolated vertices in m(G). Clearly |D'| = v, (G).Then we have |D’| ¢
diam(G) + |D| + 1 and hence ysm (G) < diam(G) + y(G) + 1.

The ensuing theorem establish the acme for y.y, (G) in terms of y(G), y.(G)

Corollary 3.7: For any graph G, Yism (G) < v(G) + y.(G) + 1.
Proof: Addition of Theorem 3.6 and theorem B we get yism (G) < v(G) + v.(G) + 1.
The following Theorem establish the upper bound for y.s, (G) in terms of a, (G)

Theorem 3.7: Every graph G, then y, (G) < 204 (G).
Proof: Suppose A = {e;/1 < i < n} be the set of all end edges in G. Then A U B where B € E(G) — A has minimum
number of edges which covers all vertices of G such that |AUB| = a;(G). Let D € V(m(G)) be the minimal
dominating of m(G), if for every vertex x € V(G) — D,there is a vertex y € Dwith deg (x) < deg (y) and it has no
isolated vertices such that D it self forms a y, — set.Since V(m(G)) = E(G) U C(G) where C(G) is the cut vertex set
in G. But E(G) € V(m(G)) such that A € V(m(G)) which gives contribution to the set E(G) to represent twice to the
edge covering number in G. Hence |D| < 2]|A U B|which rises t0 yism (G) < 204 (G).

The ensuing theorem establish the acme for y, (G) in terms of p & 3, (G).

Corollary 3.8: For any graph Gl“%(mj <p-—B1(G).
Proof: Substituting Theorem E in Theorem 3.7, we get the resultly—ts‘;(G)J <p-—Bi(GQ).
The ensuing theorem interrelates y(G), Y¢(G) & Yism (G)

Theorem 3.8: For any graph G, Ysm(G) < v(G) + v(G).
Proof: Let M be a minimal dominating set of G such that |M| =7(G). Let HcV(G)—MandH' <= H . Then

<H "U |V|> has no isolated vertices in G. Suppose H'\ UM forms a total dominating set which is minimal in G. Let
minimal D be a strong dominating set of m(G). Assume K <V (m(G))—Dand K; < K such that K; U D forms
a minimal total strong dominating set in (G) . Then clearly |Kl U D| S||\/||+|H'U|\/||which gives Yim (G) <
Y(G) + v:(G).

In the following corollary v, (G) is expressed as a sum of y.(G) and y.(G).

Corollary 3.9: For any G, Yism(G) < Y.(G) + v:(Q)
Proof: Addition of theorem 3.8 and theorem D we obtained yism (G) < v.(G) + v+(G)
In the ensuing theorem v, (G) is expressed as a sum of o, (G) and diam(G).

Theorem 3.9 : For any graph G, yism(G) < ay(G) + diam(G).

Proof: All edges covered by a maximal set of vertices in T of G such that |T| =, (G). Let V = {V1'Vza ..... ,Vn} be
the set of vertices in G. Suppose that there exists two vertices u,v € V(G) such that the distance between the two
vertices is maximum. That is dist(u,v) = diam(G). Let C = {vl,vz, ..... AT },1§ i <nbe a minimal strong

dominating set in m(G). Take C' =V (mM(G))—Cand C, < C'such that deg (u,v) # 0 for U,VEV(<C' UC>)
So,C"UC forms a minimal total strong dominating set in m(G). Then clearly |C'UC| c|T|+diam(G) which
implies Yism (G) < oy (G) + diam(G).

In the following corollary y.sm (G) is expressed in terms of p, 3,(G)&diam(G)

Corollary 3.10: For any graph G, Y¢sm (G) < p — Bo(G) + diam(G).

Proof: Substitution of Theorem E in Theorem 3.9 we obtained y.sm (G) < p — Bo(G) + diam(G)

In ensuing theorem we get a relationship between total strong domination number of (G) , edges of G and edge covering
of G
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Theorem 3.10: Every graph G, lu'(ﬁj < Yesm(G)
Proof: Let edge set be E = {e;/1 <i <n} in G thatis |E(G)| = q and A’(G) be the maximum degree of edge in G. In
m(G), D € V(m(G)) be the minimal total strong dominating number then Ditself forms a yism, — set.

Then 2|D| A'(G) < 3E(m(G)) — D

2ID] A'(G)+ |ID| < 3|IE(M(G) )].ervrvrvrvererenn 1)
By the definition of litact graph since V[m(G)] = E(G) U C(G)
We have 3|E(m(G) )| > [E(G)].cccvrrvrrereren 2)
Also (2A'(G)+1) ID| > [E(G)].ceovvrererererrenne (3

We get 3|E(m(G) )| > (2A4"(G)+1) [D| > |[E(G) | =q
(204°(G)+1) D[ > q

9
|D| > 20" (G)+1

a q
IZA’(G)+1J < 207(G)+1 < Yism(G)
q
Hence lmj < Yism(G)

In the following theorem we obtain a interrelation between total strong domination number of (G) , edge domination
number of G and edge degree of G

Theorem 3.11: In a graph G, [“%(“)] <Y (G) + A'(G)
Proof: Let minimal edge set be H = {e}, e} ... ...... en} in G such that N[H] = E(G). The edge-dominant set H € E(G)
is that each edge in (E(G) — H) must be adjacent to at least one edge in H. That is min|H| = y'(G). Let ; € E(G) be
the maximum edge degree in G and edge set be H = {e,, e, ... ... e,} such that N(H") € Hand |H'| = A’(G).Thus |H| <
|[E(G) — A'(G)|. Lety—set and minimal y —set in m(G) be Dand D’ respectively whose vertex set is the
(V(m(G)) — D) which is total strong dominating set where D' € D.Then |D’| = ysm(G). It follows that lD?J < |H| +
A'(G).

m G ! !
= |22@| <y (6) + 4'(6).
In the following theorem we expressed a relation among yism (G), o1 (G) &B4(G).

Theorem 3.12: Every graph G, yism(G) < 2(a;(G) + B1(G)).

Proof: A set F € E is a set that dominates an edge if each of them in E is either in F or is adjacent to an edge in F. That
is max|F| = ;(G). Let edge set which covers all the vertices be F; = {e;, e, ... ... e} in G. The That is min||F;| =
a1 (G). Let D’ be yi, — setof G. Clearly |D'| € 2(|F,| U |F[). Hence, yism(G) < 2(ay (G) + B1(G)).

CONCLUSION

In the current investigation we attempted to introduce new domination parameters on the litact graph which was
introduced by Kulli and Muddebihal [11 & 4]. We defined new domination variant namely total strong litact
domination number on a graph. Further the this work can be extended by defining many new variables like semi cototal
strong, semi total strong etc., on the litact graph. As the theory of domination is occupying many areas of Science and
Engineering and its applications are getting explored by many researchers who made the area of domination as the
thrust area of research, the current work is worth study.
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