
Dominating Functions in Semigraphs 
 

 

Shailaja S. Shirkol 
Department of Mathematics 

SDM College of Eng. & Technology 

Dharwad, Karnataka, India 

 

Prabhakar. R. Hampiholi 
Dept of Mathematics & Research 

Gogte Institute of Technology 

Belgaum, Karnataka, India 

 

Meenal M. Kaliwal 
Dept of Mathematics & Research 

KLS Vishwanathrao Deshpande Rural Institute of Technology 

Haliyal, Karnataka, India 

 

 

 
Abstract:- Let 𝑮 = (𝑽, 𝑿) be a semigraph. A function 

𝒇𝒂: 𝑽(𝑮) → {−𝟏, 𝟏} and 𝒘𝒂(𝒇) = ∑ 𝒇𝒂(𝒗)𝒗∈𝑽  then the function 

𝒇𝒂 is a signed adjacent dominating function for the semigraph 

𝑮 if for every vertex 𝒗 ∈ 𝑽, 𝒇𝒂[𝒗] ≥ 𝟏. The signed adjacent 

domination number of a semigraph 𝑮 denoted by 𝜸𝒔𝒂(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. 

 

Keywords— Dendroids, Semigraphs, Star, Strongly Complete 

semigraph 
 

I.  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. 

 

 

II.  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 = (𝐸1, 𝐸2, … . . , 𝐸𝑛) of distinct vertices, for various 𝑛 ≥
2, satisfying the following conditions: (i) Any two edges 

have atmost one vertex in common  (ii) Two edges 

(𝑢1, 𝑢2, … … … , 𝑢𝑛) and (𝑣1, 𝑣2, … … … , 𝑣𝑚) are considered 

to be equal if and only if (a)   𝑚 = 𝑛  and   (b)Either 𝑢𝑖 =
𝑣𝑖  for 1 ≤  𝑖 ≤  𝑛, or 𝑢𝑖 = 𝑣𝑛−𝑖+1 for 1 ≤ 𝑖 ≤ 𝑛. Thus, the 

edge 𝐸 = (𝑢1, 𝑢2, … … … , 𝑢𝑚) is the same as 

(𝑢𝑚, 𝑢𝑚−1, … … … , 𝑢1). The vertices 𝑢1 and 𝑢𝑚 are the end 

vertices of E, while 𝑢2, 𝑢3, … … … , 𝑢𝑛−1 are called the 

middle vertices of 𝐸. 

 

Definition 2.2 [12] :   Subedge 

           A subedge of an edge E = (𝑣1, 𝑣2, … … … , 𝑣𝑛) is a k-

tuple E'= (𝑣𝑖1
, 𝑣𝑖2

, … … … , 𝑣𝑖𝑘
), where 1 ≤ 𝑖1 < 𝑖2 < ⋯ <

𝑖𝑘 ≤ 𝑛 or 1 ≤ 𝑖𝑘 < 𝑖𝑘−1 < ⋯ < 𝑖1 ≤ 𝑛.  

 

Definition 2.2  [12] :  Partial edge 

           A partial edge of E is a (𝑗 − 𝑖 + 1)-tuple 

 𝐸(𝑣𝑖 , 𝑣𝑗) = (𝑣𝑖 , 𝑣𝑖+1, … … … , 𝑣𝑗), where 1 ≤ 𝑖 ≤ 𝑛. Thus a 

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:   

 

 

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 

E1={1,3,5,7} is a subedge and E2={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={𝑣1, 𝑣2, 𝑣3, 𝑣4, 𝑣5, 𝑣6} and 𝑋 =
{(𝑣1, 𝑣2, 𝑣3), (𝑣1, 𝑣6, 𝑣5, 𝑣4), (𝑣2, 𝑣4), (𝑣3, 𝑣4), (𝑣3, 𝑣6)} as 

shown in the Figure 2.  

 

 

 

 

 

 

 

 

 

   

 

 

 

 
Figure 2: Semigraph  𝐺 

 

Let G = (V, X) be a semigraph and 

E=(𝑣1, 𝑣2, … … … , 𝑣𝑛) be an edge of G. Then 𝑣1 and  𝑣𝑛 

are the end vertices of E and 𝑣𝑖, 2 ≤ 𝑖 ≤ 𝑛 − 1 are 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 Ga is a graph in 

which two vertices in Ga are adjacent if and only if, they 

are adjacent in  G. 

 

Definition 2.8 [12] : Consecutive adjacency graph 

           The consecutive adjacency graph Gca is a graph in 

which two vertices in Gca are adjacent if and only if, they 

are consecutively adjacent vertices in G. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        𝐺𝑎                                      𝐺𝑐𝑎 
 

 
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 

deg 𝑣 = 𝑑𝑒𝑔𝑒 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 𝑁𝑎(𝑣) = {𝑥 ∈ 𝑉/ 𝑥 𝑖𝑠 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝑣} is the 

open adjacent neighbour set and 𝑁𝑎[𝑣] = 𝑁𝑎(𝑣) ∪ {𝑣} is 

the closed adjacent neighbour set. Also, 𝑁𝑐𝑎(𝑣) =

{𝑥 ∈ 𝑉/ 𝑥 𝑖𝑠 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝑣} is the 

consecutive adjacent neighbour set and 𝑁𝑐𝑎[𝑣] = 𝑁𝑐𝑎(𝑣) ∪

{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 𝛾𝑎(𝐺) is defined 

as the minimum cardinality of an adjacent dominating set 

and the consecutive adjacent domination number 𝛾𝑐𝑎(𝐺) is 

the minimum cardinality of a consecutive adjacent 

dominating [9]. 
 

Proposition 2.15 [9] : For any semigraph 𝐺,   𝛾𝑎(𝐺) =
 𝛾(𝐺𝑎) and  𝛾𝑐𝑎(𝐺) = 𝛾(𝐺𝑐𝑎) 

v5 v5 

 v4  v4 

  v2 

 v3 

  v2 

 v3 

v1 v1 

v6 v6 

v3 

v4 

  v2 

v6   v1 

v5 
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III.  MAIN RESULTS 

 

Definition 3.1: Signed adjacent dominating function 

             Let 𝐺 = (𝑉, 𝑋) be a semigraph. A function 𝑓𝑎: 𝑉 →
{−1,1} is a signed adjacent dominating function (SADF) if 

𝑓𝑎[𝑣] ≥ 1, ∀  𝑣 ∈ 𝑉 where 𝑓𝑎[𝑣] = ∑ 𝑓(𝑥)𝑥∈𝑁𝑎[𝑣]  .  

 

Definition 3.2: Signed adjacent domination number 

              The signed adjacent domination number (SADN) 

of a semigraph 𝐺 is defined by  𝛾𝑠𝑎(𝐺) = min { 𝑓𝑎(𝑣)/𝑓𝑎 is 

a signed adjacent dominating function on 𝐺}  

 

Definition 3.3: Signed Consecutive adjacent dominating 

function 

               Let 𝐺 = (𝑉, 𝑋) be a semigraph. A function 

𝑓𝑐𝑎: 𝑉 → {−1,1} is a signed consecutive adjacent 

dominating function (SCADF) if 𝑓𝑐𝑎[𝑣] ≥ 1, ∀  𝑣 ∈ 𝑉 

where 𝑓𝑐𝑎[𝑣] = ∑ 𝑓(𝑥)𝑥∈𝑁𝑐𝑎[𝑣]
. 

 

Definition 3.4: Signed consecutive adjacent domination 

number 

                 The signed consecutive adjacent domination 

number (SCADN) of a semigraph 𝐺 is defined by 

𝛾𝑠𝑐𝑎(𝐺) = min { 𝑓𝑐𝑎(𝑣)/𝑓𝑐𝑎 is 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.  𝛾𝑠𝑐𝑎(𝐺) =
 𝛾𝑠(𝐺𝑐𝑎).   
 

Proposition 3.6 : If 𝑇 is a star then 𝛾𝑠𝑎(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 
𝑛

2
 end vertices be assigned with 

+1 and the remaining 
𝑛

2
 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 𝑓𝑎[𝑣] < 1.Hence𝑓(𝑥) = +1. 

Therefore, we have 𝛾𝑠𝑎(𝑇) = ∑ 𝑓𝑎(𝑣) = 1. 

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 𝛾𝑠𝑎(𝐺) =
𝑘 + 1, where 𝑘 is the number of (𝑚, 𝑒)-pendant edges. 

 

 

 

 

                                                                            (m,e)                         
                                                           pendant edge 

                                               -1 

 

 

                                                  pendant edge 

 

 

 

 
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 𝛾𝑠𝑎(𝐺) = 𝑘 + 1.  

 

Proposition 3.10: If 𝐺 ≡ 𝐾𝑛
𝑛−1 is a strongly complete 

semigraph of order 𝑛 ≥ 3, then  

                       𝛾𝑠𝑎(𝐺) =   1, if 𝑛 is odd 

                                      2, if 𝑛 is even 

 

Proof: Let 𝐾𝑛
𝑛−1 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 ⌈
𝑛−3

2
⌉ 

(𝑚, 𝑒) vertices with -1 and ⌊
𝑛−3

2
⌋ (𝑚, 𝑒) vertices with +1. 

We have the following two cases: 

(i) For 𝑛= even number we have   

                           3+ ⌈
𝑛−3

2
⌉ − ⌊

𝑛−3

2
⌋ = 2 

(ii) For 𝑛= odd number we have  

                           3+ ⌈
𝑛−3

2
⌉ − ⌊

𝑛−3

2
⌋ = 1 

 

 

 

 

 

 

+1 

+1 
+1 

+1 

+1 

+1 

+1 

+1 

+1 

+1 -1 

-1 

-1 
-1 

+1 

-1 
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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. 

 

IV.  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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