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Abstract:- Let G = (V,X) be a semigraph. A function
faV(G) - {—1,1} and w,(f) = Yyev fo (V) then the function
fa is asigned adjacent dominating function for the semigraph
G if for every vertex v €V, f,[v] = 1. The signed adjacent
domination number of a semigraph G denoted by y,(G) is
the minimum weight of a signed adjacent dominating function
on G. In this paper, we study the properties of signed adjacent
dominating function for a class of semigraphs and present
their signed adjacenct domination number.
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l. INTRODUCTION

The works on “Semigraphs” by E. Sampathkumar
[12] introduced the concept of semigraph, which has given
scope for emerging trends in the feild of Graph Theory.
Domination in Semigraphs has many practical applications
such as providing a city with minimum number of security
officers, possible light arrangements in the offices, etc.
defined the terms such as open adjacent neighbor set, open
consecutive adjacent neighbour set, closed adjacent
neighbour set, closed consecutive adjacent neighbour set,
adjacency domination number and consecutive adjacency
domination number of a semigraph. Various parameters of
domination in semigraphs such as adjacency domination
number, consecutive adjacency domination number was
introduced by S.S.Kamath and R.S.Bhat [9]. Strong and
weak domination was introduced by S.S.Kamath and
Saroja R. Hebbar [10]. S.Gomathi [6] introduced (m,e)-
strong domination in semigraphs. Xa-dominating set, Ya-
dominating set, Hyperdomination number work was
contributed by Y.B.Venkatkrishnan and V. Swaminathan
[14].
In this paper we define signed adjacent dominating
function (SADF), signed adjacency domination number
(SADN), signed consecutive adjacent dominating function
(SCADF) and signed consecutive adjacenct domination
number (SCADN) for semigraph. Also find the signed
adjacenct domination number for star semigraph, strongly
complete semigraphs.
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1. PRELIMINARIES

Definition 2.1 [12] : Semigraph

A semigraph G is a pair = (V,X) where V is a
nonempty set whose elements are called vertices of G, and
X is a set of ordered n-tuples, called edges of G denoted by
X = (E, E,, ..., E,) of distinct vertices, for various n >
2, satisfying the following conditions: (i) Any two edges
have atmost one vertex in common (ii) Two edges
(Ug, Up, ven e e ,uy)and (v, vy, ... ..., Uy, ) are considered
to be equal if and only if () m =n and (b)Either u; =
viforl < i < n,oru; =v,_;4, for1 <i <n.Thus, the

edge  E = (Ug, Uy, e woe e ,Upy) IS the same as
(U Uppye 1y woe wen e ,uq). The vertices u, and u,, are the end
vertices of E, while u,,us,.........,u,_, are called the

middle vertices of E.

Definition 2.2 [12] : Subedge

A subedge of an edge E = (v, V5, v ev oue ,Up) 1S a k-
tuple E'= (v;,, Vi) oo v ooe, Uy, ), Where 1 <0y < iy <0 <
pS<norl<ip<ip1<---<ip<n

Definition 2.2 [12] : Partial edge

A partial edge of Eisa (j — i + 1)-tuple
E(vi,vj) = (vi,viH, ...,vj), where 1 <i <n.Thusa
subedge E' of an edge E is a partial edge if and only if, any
two consecutive vertices in E are also consecutive vertices
of E.

Example 2.3:
O O O O O
1 2 3 4 5 6 7
Figure 1

E=(1,2,3,4,5,6,7) is an edge which contains the middle
vertices (2,3,4,5,6) and (1,7) as the endvertices. Here
E;={1,3,5,7} is a subedge and E,={3,4,5,6,7} is a partial
edge.
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Definition 2.4 [12] : fs-edge and fp-edge

fs-edge is an edge which is either a full edge or a
subedge and fp-edge is an edge which is either a full edge
or a partial edge.

Example 2.5: Let G = (V, X) be a semigraph where
V={v;,v,,v3,0,, s, v} and X =

{(v1,v2,v3), (V1, V6, Vs, v4), (V2, V4), (V3,14), (V3,V6)} @S
shown in the Figure 2.

V1

V2

\'Z1

V3

Figure 2: Semigraph G

Let G = (V, X) be a semigraph and
E=(v1, vy, cov e e , ) be an edge of G. Then v, and v,
are the end vertices of E and v;, 2 <i <n—1are the
middle vertices (or m-vertices) of E. A vertex v is an end
vertex of G if it appears only as an end vertex. A vertex v is
a middle vertex of G if it appears only as a middle vertex. A
vertex v is called middle-cum-end((m,e)) vertex if it is a
middle vertex of some edge and an end vertex of some
other edge. Two vertices are adjacent if both of them
belong to an edge, and two edges are adjacent if they have
a common vertex.

Definition 2.6 [12] : End vertex graph

The end vertex graph denoted by Ge is a graph in
which two vertices in Ge are adjacent if and only if, they
are end vertices of an edge in G.

Definition 2.7 [12] : Adjacency graph

The adjacency graph denoted by G, is a graph in
which two vertices in G, are adjacent if and only if, they
are adjacent in G.

Definition 2.8 [12] : Consecutive adjacency graph

The consecutive adjacency graph Ge. is a graph in
which two vertices in G, are adjacent if and only if, they
are consecutively adjacent vertices in G.
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Figure 3: Adjacency graph and Consecutive adjacency graph

Definition 2.9 [12] : Dendroid
A star is a dendroid in which all edges have a
common vertex.

Definition 2.10 [12] : Pendant vertex and pendant edge

A vertex v in a semigraph G is a pendant vertex if
degv =deg, v =1. An edge E containing a pendant
vertex is a pendant edge.

Definition 2.11 [12] : Complete and Strongly complete
Semigraph

A semigraph G is complete if any two vertices in G
are adjacent, and strongly complete if G is complete and
every vertex in G appears as an end vertex of an edge.

Definition 2.12 [9]: Open and Closed Neighbour set

The set N, (v) = {x € V/ x is adjacent to v} is the
open adjacent neighbour set and N,[v] = N,(v) U {v} is
the closed adjacent neighbour set. Also, N.(v) =
{x € V/ x is consecutive adjacent to v} is the
consecutive adjacent neighbour set and N,,[v] = N, (v) U
{v} is the closed consecutive adjacent neighbour set.

Definition 2.13 [9] : Adjacent and consecutive adjacent
dominating set

A set D € V is said to be an adjacent dominating
set if for every v € V — D, there exists u € D such that u
is adjacent to v in G and D is a consecutive adjacent
dominating set if for every v € V — D, there exists u € D
such that u is consecutively adjacent to v in G.

Definition 2.14 [9] : Adjacent and consecutive adjacent
domination number

The adjacent domination number y,(G) is defined
as the minimum cardinality of an adjacent dominating set
and the consecutive adjacent domination number y,,(G) is
the minimum cardinality of a consecutive adjacent
dominating [9].

Proposition 2.15 [9] : For any semigraph G, v,(G) =
Y(Go) and ¥eo(G) = ¥ (Gea)
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Il MAIN RESULTS

Definition 3.1: Signed adjacent dominating function

Let G = (V,X) be a semigraph. A function f,:V -
{—1,1} is a signed adjacent dominating function (SADF) if
fa[v] =21,Vve V where fa[v] = ZxENa[v]f(x) :

Definition 3.2: Signed adjacent domination number

The signed adjacent domination number (SADN)
of a semigraph G is defined by y,,(G) = min{ f,(v)/f, is
a signed adjacent dominating function on G}

Definition 3.3: Signed Consecutive adjacent dominating
function

Let ¢ =(V,X) be a semigraph. A function
featV—>{-11} is a signed consecutive adjacent
dominating function (SCADF) if f,[v]=1, VveV

where feo[v] = Eren qp [0

Definition 3.4: Signed consecutive adjacent domination
number

The signed consecutive adjacent domination
number (SCADN) of a semigraph G is defined by
Ysca (G) = min{ f,,(v)/f.qis a signed consecutive
adjacent dominating function on G}

As a consequence of the above definitions 3.3 and 3.4 we
have the following result.

Proposition 3.5: Signed consecutive adjacent domination
number of a semigraph G is equal to the signed domination
number of consecutive adjacency graph i,e. V... (G) =

¥s(Gea)-
Proposition 3.6 : If T is a star then y,,(T) = 1.

+

Figure 4

Proof: Let T be a star of order n. By the definition of a star
[12], it contains a middle vertex x which is common to the

rest of the end vertices. Let g end vertices be assigned with
+1 and the remaining g end vertices with -1. The only

vertex left to be assigned with either +1 or -1 is the middle
vertex x. If f(x) = —1, then f,[v] < 1.Hencef(x) = +1.
Therefore, we have y,,(T) =Y f,(v) = 1.
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Definition 3.7: (m, e)-pendant edge

A pendant edge of cardinality two containing a
(m, e)-vertex and a pendant vertex is called a (m,e)-
pendant edge.

Remark 3.8: A star containing an (m, e)-pendant edge is
denoted by T*.

Proposition 3.9: For a star T* containing an (m, e)-pendant
edge, the signed adjacenct domination number y,,(G) =
k + 1, where k is the number of (m, e)-pendant edges.

»
) — (m,e)
pendant edge
Pl
pendant edge

L)
+1

Figure 5

Proof: Let T*be a star containing atleast one (m,e)-
pendant edge. The end vertex and the (m, e)-vertex of the
pendant edge is assigned with +1, since the satisfying the
definition of SADF. The remaining end verticex is assigned
with -1. As such if we consider k number of (m,e)-
pendant edges, each contributes 1 to the SADN. Hence
such k number of (m,e)-pendant edges along with the
remaining pendant edge gives y,,(G) = k + 1.

Proposition 3.10: If ¢ = K1 is a strongly complete
semigraph of order n > 3, then
¥sa(G) = 1,ifnisodd

2,ifn iseven

Proof: Let K~ be a strongly complete semigraph of order
n. The n — 3 end vertices are assigned with +1. To produce

the SADF of weight 1, we assign the remaining ["2;3]
(m, e) vertices with -1 and l"T_Z’J (m, e) vertices with +1.

We have the following two cases:
(i) For n=even number we have

|- 5] =2
(i) For n=odd number we have
oo 1] =

30
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Figure 6: Strongly complete semigraphs
Observations:

Case(i): Let the end vertices be assigned with +1 and the
(m, e)-vertices with -1.
For, n = 4 and n = 5 the above result holds good.
For, n > 5 the result does not hold good.
Case(ii): Let the end vertices be assigned with -1 and
(m, e)-vertices with +1.
For, n = 4 and n = 5 the above result is not true.
For, n > 5 the result is true.

V. CONCLUSION

The concept of dominating functions in
semigraphs was defined. The signed adjacency domination
number was calculated for various classes of semigraphs.
We introduced signed consecutive adjacency dominating
functions in semigraphs. Another classification of star
containing an (m,e) pendant edge was given in this paper.
In semigraphs, introducing algorithmic aspects will enrich
its existing properties. Further this paper provides scope to
establish relationship between Matching and Signed
adjacency domination number of semigraphs.
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