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Abstract - In the fuzzy graph theory the rapid developing area is a study of domination and its related parameters. One 

of the important reason for this development is the domination in fuzzy graph theory plays a important role in several 

applications in engineering, social sciences, biology, computer science and some other fields. This motivates us to 

present this article. Here we list the few existing domination parameter. This will be a road map to the young 

researchers in this field.  
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I. INTRODUCTION 

 From the inception of fuzzy mathematics by [1] L.A. 

Zadeh, it is considered as a large space research area.                      

The concept of fuzzy graphs is introduced by [2] A. 

Rosenfeld and R.T. Yeh , S.Y. Bang in 1975. Since there 

are several applications for fuzzy graphs, several new 

concepts are defined in fuzzy graph theory. Particularly the 

domination concept was attracted by many researchers. In 

the last two decades several domination parameters are 

developed and also applied in many real time applications. 

So the development in this area will reduce the complexity, 

vagueness of technological problems. Fuzzy graph theory 

has numerous applications to problems in computer 

science, electrical engineering system analysis, operations 

research, economics, networking routing, transportation, 

etc. 

II. EXISTING DOMINATION PARAMETERS IN 

FUZZY GRAPH 

In this section few existing domination parameters in fuzzy 

graphs are illustrated. 

 The foundation of domination in fuzzy graphs was built by 

A. Somasundaram, S. Somasundaram in [3].They defined 

domination of a fuzzy graph G = (V, E) as follows. A set of 

vertices D ⊆ V is said to be a fuzzy dominating set of G if 

for every v ∈ V − D, there exists u in D such that μ(u, v) = 

σ(u) ˄ σ(v). The minimum scalar cardinality of D is called 

the fuzzy domination number and is denoted by γ(G). This 

is the source for many domination parameters based on the 

conditions impost on either D or V-D. Also in that paper, 

independent and total domination parameters are defined. 

A dominating set D is called independent if           μ(u, v) < 

σ(u) ˄ σ(v) for all u,v in D . If G is a fuzzy graph without 

isolated vertices then a dominating set is called total 

dominating if every vertex in V is dominated by a vertex in 

D. 

The edge analogue of this domination parameter was 

originated by A. Nagoor Gani and K.Prasanna devi [4] by 

using strong arc. Let G = (σ, μ) be a fuzzy graph. Let ei and 

ej be two edges of G. We say that ei dominates e j if ei is a 

strong arc in G and adjacent to ej .A subset D of E(G) is 

said to be an edge dominating set of G if for every ej ∈ 

E(G) − D, there exists ei ∈ D such that ei dominates ej . The 

smallest number of edges in any edge dominating set of G 

is called its edge domination number and it is denoted by 

γ′(G). 

S.Ghobadi, D.Soner Nandappa and Q.M. Mahyoub[5] 

introducing a new domination for fuzzy graph by imposing 

an additional condition on V-D.  Let D be the minimum 

dominating set of G. If V-D contains a dominating set D ' 

then D ' is called the inverse dominating set of G with 

respect to D. The inverse domination number is the 

minimum cardinality taken over all the minimal inverse 

dominating set of G denoted by γ-1(G). 

C.Y.Ponnappan, S.Basheer Ahamed and P.Surulinathan[6] 

introducing the inverse edge domination for fuzzy. A 

subset D of X is a minimal edge dominating set of a fuzzy 

graph G. If V-D contains an edge dominating set D′ is 

called an inverse edge dominating set of G with respect to 

D. The minimum fuzzy edge cardinality taken over all 

inverse edge dominating set of G is called the inverse edge 

domination number of the fuzzy graph G and it is denoted 

by γI′(G). 

Based on the neighborhood degree of a vertex in a fuzzy 

graph C.Natarajan and S.K.Ayyaswamy [7] framed strong 

(weak) domination for fuzzy graph. If u and v are any two 

vertices of a fuzzy graph G, then u strongly dominates v (v 

weakly dominates u) if (i) μ(u, v) = σ(u) ∧ σ(v) and (ii) 
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dN(u) ≥ dN(v). A vertex set   D ⊆ V is said to be a strong 

(weak) fuzzy dominating set of G if every vertex v ∈ V –D 

is strongly (weakly) dominated by some vertex u in D. The 

strong (weak) fuzzy dominating set is denoted by sfd-set 

(wfd-set).The minimum scalar cardinality of a sfd-set (wfd-

set) is called the strong (weak) fuzzy domination number of 

G and it is denoted by γsf (G)( γwf (G)). 

K.M. Dharmalingam , M. Rani[8] framed another 

domination based on the degree of the vertex. Let G be a 

fuzzy graph. Let u and v be two vertices of G. A subset D 

of V is called a fuzzy equitable dominating set if for every 

v ∈ V −D there exist a vertex u ∈ D such that uv ∈ E(G) 

and |deg(u) − deg(v)| ≤ 1 and              µ(uv) ≤ σ(u)∧σ(v). 

The minimum cardinality of a fuzzy equitable dominating 

set is denoted by γ ef. 

It is clear that for domination, every element in V-D is 

related with at least one element in D. The condition that 

element in V-D is related with how many elements in D 

will be the reason for the following new domination 

parameters.   

A subset D of V in a fuzzy graph G is a double dominating 

set of G if for each vertex in V is dominated by at least two 

vertices in D. The double domination number of a fuzzy 

graph G is the minimum fuzzy cardinality of a double 

dominating set D and is denoted by γdd(G) which was 

developed by Q.M. Mahioub and N.D. Soner in [9]. 

A dominating set D of a fuzzy graph G is said to be a 

perfect dominating set if for each vertex v not in D, v is 

adjacent to exactly one vertex of D. A perfect dominating 

set D of a fuzzy graph G is said to be a minimal perfect 

dominating set if for each vertex v in D, D-{v} is not a 

dominating set. A perfect dominating set with smallest 

cardinality is called a minimum perfect dominating set. It is 

denoted by γpf set of G. The cardinality of a minimum 

perfect dominating set is called the perfect domination 

number of the fuzzy graph G. It is denoted by γpf (G) which 

was developed by S.Revathi, P.J.Jayalakshmi and C.V.R. 

Harinarayanan in [10].  

An edge dominating set X of a fuzzy graph G is said to be a 

perfect edge dominating set if every edge of E-X is 

adjacent to exactly one edge in X. The cardinality of a 

minimum perfect edge dominating set is called as perfect 

edge domination number and is denoted by γ'pf (G). This 

concept is developed by S.Ramya and S.Lavanya[11]. 

A vertex v in V-D is said to be fuzzy k-dominated if it is 

dominated by at least k vertices in D. In other words |N 

(v)∩ D|≤ k.  In a fuzzy graph G every vertex in V-D is 

fuzzy k-dominated , then D is called a fuzzy k-dominating 

set. The minimum cardinality of a fuzzy k-dominating set 

is called the fuzzy k-domination number γk (G). A fuzzy 

dominating set D of a fuzzy graph G is called multiple 

dominating set of G if for each vertex in V-D be dominated 

by multiple(more than one vertex) vertices in D. This 

concept was initiated by G.Nirmala and M.Sheela in [12]. 

In a fuzzy graph G, the minimum cardinality set D of G 

which is the fuzzy dominating set of both G and G  is 

called a fuzzy global dominating set. The minimum 

cardinality of a fuzzy global dominating set is called the 

fuzzy global domination number denoted by γg(G).  

A fuzzy graph H=(σ,μ) is said to have a fuzzy t-factoring 

into factors F(H)= {G1,G2,G3,......Gt} if each fuzzy graph 

Gi=(σi,μi)such that σi=σ and the set{μ1,μ2,μ3……..μt}form 

a fuzzy partition of μ. Given A             t-factoring F of H, a 

subset D⊆V is a fuzzy factor dominating set if D is a fuzzy 

dominating set of Gi, for1≤i≤t. 

The fuzzy factor domination number γft(F(H)) is the 

minimum cardinality of a fuzzy factor dominating set of 

F(H). These parameters are also found by G.Nirmala and 

M.Sheela   in [13]. 

The concept of perfect domination is generalized and 

extended that to edge analogue by S.Ramya and 

S.Lavanya[11].A vertex subset D of a fuzzy graph G is said 

to be a perfect k-vertex dominating set of G, if every vertex 

v of G not in D is adjacent to exactly k-vertices of D. The 

minimum cardinality of a perfect           k-vertex 

dominating set of G is called the perfect k-domination 

number of the fuzzy graph G. It is denoted by γpf (G). 

An edge dominating set X of a fuzzy graph G is said to be a 

perfect k-edge dominating set if every edge of E-X is 

adjacent to exactly k edges in X. The cardinality of a 

minimum perfect k-edge dominating set is called as perfect 

k-edge domination number and is denoted by γ'pf (G). 

In [14], Mohamed Ismayil, Ismail Mohideen enforcing 

another condition on V-D for a dominating set. 

A set D ⊆ V is said to be a complementary nil dominating 

set (or simply called cnd-set) of a fuzzy graph G if 

D is a dominating set and its complement V -D is not a 

dominating set. The minimum scalar cardinality taken 

over all cnd-set is called a complementary nil domination 

number and is denoted by γ cnd, the corresponding minimum 

cnd-set is denoted by γcnd-set. 

The following parameters are based on the connectedness 

of D or V-D of a fuzzy graph G.  

A dominating set D of a fuzzy graph G is a connected 

dominating set if the induced fuzzy subgraph  <D> is 

connected . The minimum fuzzy cardinality of a connected 

dominating set of G is called the connected domination 

number of G and is denoted by γ
c
(G). 

A dominating set D of a fuzzy graph G is a split 

dominating set if the induced fuzzy sub graph         

DV   is disconnected. The split domination number 
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γs(G) of G is the minimum fuzzy cardinality of a split 

dominating set. These were introduced by Q.M. Mahyoub 

and D.Soner Nandappa[15]. 

A dominating set D of G is said to be an fuzzy bridge 

independent dominating set, if ⟨D⟩ contains no bridge of G. 

The minimum cardinality of a fuzzy bridge independent 

dominating set of G is said to be the fuzzy bridge 

independent domination number and is denoted by 
f

bi (G). 

It was introduced by  K. M. Dharmalingam and P. Nithya 

[16] 

The following parameters are defined by A. Nagoor Gani 

and A. Arif Rahman in [17]. A dominating set D is said to 

be an accurate dominating set of a fuzzy graph G, if V−D 

has no dominating set of cardinality |𝐷|. The accurate 

domination number of a fuzzy graph G, is denoted by (G), 

is the minimum cardinality taken over all accurate 

dominating sets of a fuzzy graph G. 

Let G be a connected fuzzy graph and an accurate 

dominating set D, where D is a subset of 𝑉, of a fuzzy 

graph G is said to be a connected accurate dominating set if 

a fuzzy induced sub graph of 〈D〉 is connected. The 

connected accurate domination number of a fuzzy graph G 

is the minimum cardinality taken over all connected 

accurate dominating sets of a fuzzy graph G, and it is 

denoted by (G). 

In their paper, S.Vimala and J.S.Sathya [18] defined a new 

parameter. A dominating set D of a fuzzy graph is said to 

be a point set dominating set of a fuzzy graph if for every    

S ⊆ V-D,  there exists a node d∈D such that }d{S   is a 

connected fuzzy graph. The minimum cardinality taken 

over all minimal point set dominating set is called a point 

set domination number of a fuzzy graph G and it is denoted 

by 𝛾p(G). 

III. CONCLUSION 

Graph theory is the one of the important branch of 

mathematics from its introduction. There are several 

parameters developed in graph theory like domination, 

labelling, colouring, etc. Fuzzy mathematics is attracted by 

many researchers in last two decades. It introduced several 

branches as in pure mathematics. One such area is fuzzy 

graph theory. Researchers developed many parameters in it 

like domination. The different domination parameters are 

defined based on the specific condition. In this paper 

several domination parameters are referred to increase the 

interest on domination in fuzzy graph. Also hope, it 

motivates the young researchers to find out new 

domination parameters suitable for real time problems.   
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