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ABSTRACT

Let G = (V,E) be a simple graph. A restrained two dominating set S is said to be a restrained triple
connected two dominating set, if <S> is triple connected. The minimum cardinality taken over all
restrained triple connected two dominating sets is called the restrained triple connected two
domination number of G and is denoted by y,.(G). In this paper, we study the restrained triple
connected two domination number for central graph, total graph and line graph of path and cycle.
KEYWORDS: restrained triple connected two domination number, central graph, total graph, line
graph.
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I. INTRODUCTION

We begin with finite, connected and undirected graph G (V, E) without loops and parallel edges, where V denotes its vertex
set and E denotes its edge set. The vertices and edges are commonly addressed as graph elements. A subset S of V of a
nontrivial graph G is called a dominating set of G if every vertex in V — S is adjacent to at least one vertex in S. The
domination number y(G) of G is the minimum cardinality taken over all dominating sets in G. A subset S of V of a nontrivial
graph G is called a restrained dominating set of G if every vertex in V — S is adjacent to at least one vertex in S as well as
another vertex in V - S. The restrained domination number v,(G) of G is the minimum cardinality taken over all restrained
dominating sets in G. A subset S of V is said to be a restrained 2-dominating set of G if every vertex of V - S is adjacent to at
least two vertices in S and every vertex of V - S is adjacent to a vertex in V - S. The minimum cardinality taken over all
restrained two dominating sets is called the restrained two domination number and is denoted by y,»(G).

A graph G is said to be triple connected if any three vertices lie on a path in G. The central graph C(G) of a graph G is a
graph obtained by subdividing each edge of G exactly once and joining all the non adjacent vertices of G. The total graph T
(G) of a graph G is the graph whose vertex set is V(G) U E(G) and two vertices are adjacent whenever they are either
adjacent or incident in G. With every non empty ordinary graph there is associated a graph L(G), called the line graph of G
whose points are in one-to-one correspondence with the lines of G and such that two points are adjacent in L(G) if and only
if the corresponding lines of G are adjacent.

I1. MAIN RESULTS

Theorem 2.1: The Restrained Triple Connected Two Domination Number of the Central graph of a path of order p is 2p — 3.
Proof: Let the path P, have vertex set {vi: 1<i < p} and edge set {v; v;,1: 1<i<p — 1}. By the definition of central graph
add new vertices subdividing each edge exactly once. Let the new set of vertices be {u;: 1<i <p — 1}. The vertex set and
edge set of C (P) is given by, V(C(Py)) = {vi: 1<i<p} U {ui 1<i<p-1}and E(C(Pp)) = {viui: 1<i <p -1} U {ujvisi: 1<
i<p-1}u{vyv 1<i<p-2,i+2<j<p}.In C(P,) we see that vertex v;is adjacent with all vertices except vi.; and v;,, for
vil; 1<1<p—1. Now the new set of vertices {u;: 1<i<p — 1} are adjacent to v; and v;,;. Hence the degree of each vertex in
this set is two and by the definition of y,. — Set all the vertices in the set {u;: 1<i<p — 1} must be included in the v, — Set.
Therefore, S = {vy, U, Vo Up,.eeenn..... ,Vp Uk { V1,Vp} forms a yac — set. Hence yonc (C(Pp)) =2p—-1-2=2p-3.
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Figure 1: Central graph of path P,

Theorem 2.2: The Restrained Triple Connected Two Domination Number of the Central graph of a cycle of order p is 2p.

Proof: Let the cycle C, have vertex set {vi: 1<i < p} and edge set {v; Vi+1: 1<i<p — 1} U {v1v,}. By the definition of
central graph add new vertices subdividing each edge exactly once. Let the new set of vertices be {u;: 1<i<p }. The vertex
set and edge set of C(C,) is given by, V(C(Cp)) = {vi: I<i<p} U {ui: 1<i<p} and E(C(Pp)) = {viui: 1<i<p} U {Uvisq: 11
<p—13u{unvidu{vivii=1,3 <j<p-1}u{vivj; 2<i<p-2,i+ 2 <j<p}. In C(Cp)) we see that vertex v;is adjacent with
all vertices except vi,; and vi; for viu; 1<i < p. Now the new set of vertices {u;: 1<i < p — 1} are adjacent to v; and Vj,1.
Hence the degree of each vertex in this set is two and by the definition of v, — Set all the vertices in the set {u;: 1<i<p -1}

must be included in the y,q — Set. Therefore, S = {v{, Uy, Vo Us,........... ,Vp Up} forms a v, — set. Hence v (C(Cp)) = 2p .
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Figure 2: Central graph of cycle C,

Theorem 2.3: The Restrained Triple Connected Two Domination Number of the Total graph of a path of order p is p.
Proof: Let the path Py, have vertex set {v;: 1<i <p} and edge set {v; v, 1: 1<i<p— 1}. By the definition of total graph each
edge { & = V; Vi, 11 1<i<p-1}in P, is subdivided by the vertices {u;: 1<i <p — 1}in T(P,) . The vertex set and edge set of
T (Pp) is given by, V(T(Py)) = {vi: 1<i<p} U {ui 1<i<p — 1} where {u; 1<i < p — 1} are the vertices of T(P))
corresponding to the edge {viv; . 1: 1<i<p—1}of Py and E(T(Pp)) = {viU;: 1<i<p—1} U {UiVjs1: 1Si<p— 1} U {uljsq: 1<
i<p-1} U{viviss: 1<i<p — 1} Therefore, S = {v;: 1<i < p} forms a minimum restrained 2 — dominating set and the
induced subgraph <S> is triple connected. Hence yarc (T(Pp)) = p.
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Figure 3: Total graph of path Ps

Theorem 2.4: The Restrained Triple Connected Two Domination Number of the Total graph of a cycle of order pisp — 1.
Proof: Let the cycle C, have vertex set {vi: 1<i <p} and edge set {v; Vi, 1: 1<i<p—1} U {vy,v,}. By the definition of total
graph each edge {e; = v; Vi+1: 11 <p -1} U {v;,vp} in C,, is subdivided by the vertices {u;: 1<i <p }in T(C,). The vertex
set and edge set of T(C,) is given by, V(T(Cy)) = {vi: 1<i<p} U {ui: 1<i<p} and E(T(Py)) = {viui: ISi<p} U {uvjy: I<i
<p-1} U {up,vi} U {vivisa: 11 <p — 13U{vy,Vp} U {Uillis1: 1<1 <p — 13U{ug,u ;. Therefore, S = {v;: 1<i<p -1} forms a
minimum restrained 2 — dominating set and the induced subgraph <S> is triple connected.. Hence yorc (T(Pp)) =p— 1.
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Figure 4: Total graph of cycle C,

Theorem 2.5: The Restrained Triple Connected Two Domination Number of the Line graph of a path of order pisp — 1.
Proof: Let the path P, have vertex set {v;: 1<i <p} and edge set {v; V;,1: 1<i<p — 1}. By the definition of line graph the
edges {v; vi.1: 1<i<p - 1}in P, are considered as the vertices {u;: 1<i<p -1} in L(P,) and two vertices of L(G) are joined
by an edge if and only if the corresponding edges of G are adjacent in G. Hence L(Py) is a path with p — 1 vertices and p — 2
edges. The vertex set and edge set of L (Py) is given by, V(L(Pp)) ={ui: 1<i<p-1}and E(L(Py)) ={e: 1<i<p-
2}.Therefore, S = {u;: 1<i <p — 1} forms a minimum restrained 2 — dominating set and the induced subgraph <S> is triple
connected. Hence youe (L(Pp)) =p - 1.
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Figure 5: Line graph of path P,
Theorem 2.6: The Restrained Triple Connected Two Domination Number of the Line graph of a cycle of order p is p.

Proof: Let the path C, have vertex set {vi: 1<i < p} and edge set {v; Vi+1: 1<i<p—1} U {v1v,}. By the definition of line
graph the edges {v; Vi 1: 1<i<p—1} U {vy,v,} in C, are considered as the vertices {u;: 1<i<p } in L(C,) and two vertices
of L(G) are joined by an edge if and only if the corresponding edges of G are adjacent in G. Hence L(C,) is a cycle with p
vertices and p edges. The vertex set and edge set of L(CP,) is given by, V(L(C)) = {ui: 1<i<p} and E(L(Cp)) = {ej: 1<i<
p}.Therefore, S = {u;: 1< i < p} forms a minimum restrained 2 — dominating set and the induced subgraph <S> is triple
connected. Hence yorc (L(Pp)) =P .

c1

Cla: L(C4)Z €4 €2

€3

Figure 6: Line graph of cycle C,

REFERENCES
[1]. J. Jagan Mohana , Indrani Kelkarb, “Restrained 2-Domination Number of Complete Grid Graphs”, International Journal of Applied
Mathematics and Computation Journal, ISSN: 0974 - 4665 (Print) 0974 - 4673 (Online) Volume 4(4) 2012 352-358.

[2]. G. Mahadevan, A. Selvam, J. Paulraj Joseph and, T. Subramanian, “Triple connected domination number of a graph”, International
Journal of Mathematical Combinatorics, Vol.3 (2012), 93 - 104.
[3]. G. Mahadevan, A. Selvam, V. G. Bhagavathi Ammal and, T. Subramanian, “Restrained triple connected domination number of a

graph, International Journal of Engineering Research and Application, Vol. 2, Issue 6 (2012), 225- 229.

[4]. S. L. Mitchell and S. T. Hedetniemi, Edge domination in trees. Congr. Numer.19 (1997) 489- 509.

[5]. Paulraj Joseph J., Angel Jebitha M.K., Chithra Devi P. and Sudhana G. (2012): “Triple connected graphs”, Indian Journal of
Mathematics and Mathematical Sciences, ISSN 0973-3329 Vol. 8, No. 1: 61-75.

[6]. Teresa W. Haynes, Stephen T. Hedetniemi and Peter J. Slater (1998): Fundamentals of domination in graphs, Marcel Dekker, New
York.

: Dr.A.Punitha Tharani." Restrained Triple Connected Two Domination Number of Central, Total,
. and Line Graphs of Path and Cycle" International Journal of Computational Engineering Research
i (HCER), vol. 09, no. 3, 2019, pp 05-07

www.ijceronline.com Open Access Journal Page 7



