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Abstract 

 

Let G=(V,E) be a simple graph. A subset D of V(G) is said to be an equitable 

dominating set of G if for every vertex v V-D there exists a vertex u D such 

that uv E(G) and |d(u)-d(v)|≤ 1. Let v V(G). Define IS
e
(v)=max{|S|: S is an 

equitable independent set of G containing v}. Define IS
e
(G)=min{IS

e
(v): 

v V(G)}. IS
e
(G) is called the equitable independent saturation number of G. 

The values of IS
e
(G) for many classes of graphs have been found. Interesting 

results are proved with respect to the new parameters. 
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Definition 1.1A subset S of V(G) is said to be degree equitable if |dG(u)-dG(v)|≤ 1, for 

all u,v S. 

S is called an equitable dominating set of G if for every u V-S, there exists v S such 

that uv E(G) and |dG(u)-dG(v)|≤ 1. This domination parameter was studied in [6]. 

 

Definition 1.2 (Equitable Independent Sets) [6] 

Let u V(G). The equitable neighbourhood of u denoted by N
e
(u) is defined as 

N
e
(u)={v  V: v N(u) and |d(u)-d(v)|≤ 1}. u is called an equitable isolate if N

e
(u)= . 

The set of all equitable isolates of G is denoted by Ie. The equitable degree of u 

denoted by dG
e
(u) is |N

e
(u)|. 
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Definition 1.3 [6] A subset S of V(G) is called an equitable independent set if for any 

u S, v N
e
(u) for all v S-{u}. 

 

Definition 1.4 The minimum cardinality of a maximal equitable independent set of G 

is denoted by i
e
(G) and the maximum cardinality of a maximal equitable independent 

set of G is called the equitable independence number of G and is denoted by β0
e
(G). 

 

Introduction 1.5 Given a graph G the usual domination gives rise to an inequality 

chain namely er(G)≤ ir(G) ≤ (G) ≤ i(G) ≤ β0(G) ≤ (G) ≤ IR(G) ≤ ER(G). This chain 

is constructed using maximality and minimality conditions [5]. S. Arumugam and 

[3,1,2,4] have defined independent saturation and irredundant saturation numbers and 

extended the inequality chain. Domination saturation number was conceived by B.D. 

Acharya. These saturation parameters are defined in the case of Equitable domination. 

 

Definition 1.6 Let v V(G). Define IS
e
(v)=max{|S|: S is an equitable independent set 

of G containing v}. Define IS
e
(G)=min{IS

e
(v): v V(G)}. IS

e
(G) is called the 

equitable independent saturation number of G. 

 

Remark 1.7 i
e
(G) ≤ IS

e
(G) ≤β0

e
(G) 

For:Let S be an IS
e
-set of a vertex u in G. Then S is a maximal equitable independent 

set of G containing u. Therefore, i
e
(G) ≤ IS

e
(u) for every u in V(G). Therefore, i

e
(G) ≤ 

min{IS
e
(u): u V(G)}= IS

e
(G). 

 

Remark 1.8 
e
(G) ≤i

e
(G) ≤ IS

e
(G) ≤β0

e
(G)≤ 

e
(G) 

 

IS
e
(G) for Standard Graphs 

 

 

 

 

 

 

, where P is the Petersen graph. 

 

 

 

Remark 1.9 Let G be any graph. Let v V(G). N
e
(v) contains equitable neighbours of 

v. Any equitable independent set of G containing v cannot contain the vertices of 

N
e
(v). Therefore, if S is an equitable independent set of G containing v, then S V-
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N
e
(v). |S|≤ n-|N

e
(v)|=n-degG

e
(v). Therefore, IS

e
(v)≤ n-degG

e
(v). Therefore, 

IS
e
(G)≤min{n-degG

e
(v): v V(G)}. 

 

Remark 1.10 Let G be a complete multi partite graph with t partite sets in which 

every partite set has the same cardinality say s. IS
e
(v)=s for every v V(G). 

Therefore, . 

. 

= . 

 

Remark 1.11 There are multi partite graphs in which  

For: Consider K5,3,5. Let V1,V2,V3 be the partite sets with cardinality 5,3 and 5. For 

any vertex v in V1, IS
e
(v)=8. Also, IS

e
(v)=13 for any v in V2 and IS

e
(v)=8 for any v in 

V3. p=total number of vertices=13. 

q=(sum of degrees of v)/2=55. p
2
-2q=169-110=59. Therefore, 

 

 

Theorem 1.12 Let G be a complete multi partite graph in which the partite sets are 

equitable. Then 

 

 

Proof: 

Let V1,V2,…,Vk be the partite sets of G. Let |Vi|=ti, 1≤ i≤ k. Let t1,t2,…,tk be equitable. 

IS
e
(v)=ti, if v Vi, 1≤ i≤ k.Therefore,  

2q=sum of the degrees of the vertices 

=  

=  

=  

 

. Therefore,  

 

Theorem 1.13 Let G be a complete multi partite graph in which at least two partite 

sets are not equitable. Then  

 

Proof: 

Let V1,V2,…,Vk be the partite sets of G. Let |Vi|=ti, 1≤ i≤ k. Suppose |V1| and |V2| are 

not equitable. Then  for every . 
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Therefore,  

 

Remark 1.14 Let G be a complete multi partite graph with 

 Then any two partite sets are equitable. 

 

Remark 1.15 Let G be a complete multi partite graph with  

if and only if every two partite sets are equitable. 

 

Illustration 1.16 

 

 
 

 

N[v]={v,u1,u2,y}, N
e
(v)={u1,u2}, N[v]-N

e
(v)={v,y}, V-N[v]={z,x,x1,x2,x3}, 

β0
e
-set of V-N[v] ={z,x,x1,x2,x3},  N[v]-N

e
(v)  {z,x,x1,x2,x3}={v,y,z,x,x1,x2,x3} 

This set is not equitable independent since x and y are adjacent and equitable. 

Therefore, 

IS
e
(v)<|N[v]-N

e
(v)|+β0

e
(V-N[v]). 

 

Theorem 1.17 Let G be a graph and v V(G). Then IS
e
(v)=|N[v]-N

e
(v)|+|T| where T 

is a maximum equitable independent subset of V-N[v] such that no vertex of T is 

equitably adjacent with any vertex of N[v]-N
e
(v). 

 

Proof: 

Let S be an IS
e
(v)-set of v. Any equitable neighbour of v cannot belong to S since v  

S. Therefore, N[v]-N
e
(v)  S. Let x β0

e
(V-N[v]). Therefore, x  N[v] and x is 

equitably independent in V-N[v]. If x is not equitably adjacent with any vertex of 

N[v]-N
e
(v) then x  S. Let T be a subset of V-N[v] such that T is maximum equitably 

independent in V-N[v], with the property that no element of T is equitable with any 
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vertex of N[v]-N
e
(v). Therefore, (N[v]-N

e
(v))  T S. Let y V. If y  N[v]-N

e
(v) 

then y  S. If y  N[v]-N
e
(v) then either y is not adjacent to v or y  N[v]  N

e
(v). That 

is, y  N[v] or y  N
e
(v). If y  N

e
(v) then y S. Let y  V-N[v]. If y is equitably 

independent in V-N[v] then y  S provided y is not equitable with any vertex of N[v]-

N
e
(v). Therefore, (N[v]-N

e
(v))  T S. Let z  S. Either z is adjacent with v or not 

adjacent with v. If z is adjacent with v then z  N[v]-N
e
(v). If z is not adjacent with v 

then z is equitably independent in V-N[v] and z is not equitable with any vertex of 

N[v]-N
e
(v) where degree of any vertex  in V-N[v] is degree of  in G. Therefore, 

|S|  |(N[v]-N
e
(v))  T| where T is a maximum equitable independent set of V-N[v] 

such that no vertex of T is equitably adjacent with any vertex of N[v]-N
e
(v). 

Therefore, |S|=|N[v]-N
e
(v)|+|T|. 

 

Remark 1.18 Let G be a graph. Let v  V(G). Then IS
e
(v) may be strictly greater than 

|N[v]-N
e
(v)|+β0(V-N[v]). 

 

Remark 1.19 IS(v)=β0(V-N(v)). IS
e
(v)=|N[v]-N

e
(v)|+|T| where T is a maximum 

equitable independent subset of V-N[v] such that no vertex of T is equitably adjacent 

with any vertex of N[v]-N
e
(v). IS

e
(v)-IS(v) =|N[v]-N

e
(v)|+|T|-β0(V-N(v)). 

 

Theorem 1.20 Let G be a graph. IS
e
(G)=1 if and only if there exists a vertex v V(G) 

such that degG
e
(v)=n-1. 

 

Proof: 

Suppose degG
e
(v)=n-1. Then degG(v)=n-1. IS

e
(v)=|N[v]-N

e
(v)|+|T|=1+0. Therefore, 

IS
e
(G)=1 (since T= ). Conversely, Let IS

e
(G)=1. Therefore, there exists a vertex v in 

V(G) such that IS
e
(v)=1. That is, 

|N[v]-N
e
(v)|+|T|=1. Since |N[v]-N

e
(v)| ≥ 1, we get that |N[v]-N

e
(v)|=1 and |T|=0. 

Therefore, any vertex of V-N[v] is equitably adjacent with some vertex of N[v]-

N
e
(v)={v}. Therefore, every vertex other than v is equitably adjacent with v. 

Therefore, deg
e
G(v)=n-1. 

 

Theorem 1.21 Let G be a graph. IS
e
(G)=2 if 

e
(G) ≤ n-2 and either there exists a 

vertex v  V(G) with degG(v)=n-1 and degG
e
(v)=n-2 or there is a vertex v V(G) such 

that degG(v)=degG
e
(v)=n-2. 

 

Proof: 

From theorem, if IS
e
(v)=1 then degG

e
(v)=n-1. Since 

e
(G) ≤ n-2, IS

e
(v)>1 for any v  

V(G). Therefore, IS
e
(G) ≥ 2. Suppose there exists a vertex v with degG(v)=n-1 and 

degG
e
(v)=n-2. IS

e
(v)=|N[v]-N

e
(v)|+|T|=2+0 (since degG(v)=n-1 implies V=N[v]). 

Therefore, IS
e
(G) ≤ 2. But IS

e
(G) ≥ 2. Therefore, IS

e
(G)=2. Suppose there exists a 

vertex v such that degG(v)=degG
e
(v)=n-2. IS

e
(v)=1+1=2. Therefore, IS

e
(G) ≤ 2. But 

IS
e
(G) ≥ 2. Therefore, IS

e
(G)=2. 

 

 



4052  L. Muthusubramanian et al 

References 

 

[1]  A. Anitha, S. Arumugam and E. Sampathkumar, 2009, “Degree Equitable Sets 

In A Graph”, International J. Math. Combin., Vol. 3, pp. 32-47. 

[2]  S. Arumugam, O. Favaron, S. Sudha, 2010, “Irredundance Saturation Number 

Of A Graph”, Australian Journal Of Combinatorics, Vol. 46, pp. 37-49. 

[3]  S. Arumugam, Terasa W. Haynes, Michael A. Henning, Yared Nigussie, 2011, 

“Maximal Independent Sets in Minimum Colorings”, Discrete Mathematics, 

311, pp. 1158-1163. 

[4]  S. Arumugam and M. Subramanian, 2007, “Independence Saturation And 

Extended Domination Chain In Graphs”, AKCE J. Graphs. Combin., 4, No. 2, 

pp. 171-181. 

[5]  E.J. Cockayne, J.H. Hattingh, S.M. Hedetniemi, S.T. Hedetniemi, A.A 

McRae, 1997, “Using Maximality And Minimality Conditions To Construct 

Inequality Chains”, Discrete Mathematics, 176, pp. 43-61. 

[6]  K. M. Dharmalingam, 2006, “Studies in Graph Theory - Equitable domiantion 

and Bottleneck domination”, Ph.D Thesis, Madurai Kamaraj University. 

[7]  K. M. Dharmalingam and V. Swaminathan, 2011, “Degree Equitable 

Domination In Graphs”, Kragujevac Journal Of Mathematics, 35(1), pp. 191-

197. 

 

 

 

 

 

 

 


