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Abstract
Let D be the minimum dominating set of intuitionistic fuzzy
graph G. The minimum intuitionistic fuzzy cardinality of all
edge dominating set of intuitionistic fuzzy graph G is known
as edge domination number and it is denoted by γe (G). In this
Paper, we initiate some definitions onedge dominating set
concerning intuitionistic fuzzy sets. Further, we investigate
some results onedge domination number γe (G) and establish
more theorems on edge dominating set D with a known
parameter of G.
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INTRODUCTION
Given a graph, a dominating set is a subset D of nodes such
that each node in the graph is either in D, or has a direct
neighbor in D. The theory of domination has been the nucleus
of research activity in graph theory in recent times. The use of
domination in graph lies in various fields in solving real life
problems, it includes social network theory, Radio station,
School
Bus
Routing,
Land
Surveying,computer
communication networks, and also in the field of medicine.
The problem of utilizing the online social network for solving
social problem in the physical world such as drinking,
smoking and drug problem are all explored well. The
dominating set plays a vital role in investigating the mobile
device in wireless mode; it has been commonly used for
routing and broadcastings information to the mobile devices in
mobile ad-hoc networks. Using graph theory as a modelling
tool in biological networks allows the utilization of the most
graphical invariants in such a way that itis possible to identify
secondary RNA (Ribonucleic acid) motifs numerically. Those
graphical invariants are variations of the domination number
of a graph. Hence, the domination problem, along with many
its variations play a significant role in graph theory.

Dominating sets are also used as models in operational
research such as facility location problems. Multiple
domination [13] can be used to construct hierarchical overlay
networks in peer-to-peer applications for more efficient index
searching. The hierarchical overlay networks usually serve as
distributed databases for index searching, e.g. in modern file
sharing and instant messaging computer network applications.
Dominating sets of several kinds are used for balancing
efficiency and fault tolerance as well as in the distributed
construction of minimum spanning trees. Another good
example of direct, substantial and quickly developing
applications of multiple domination in modern computer
networks is a wireless sensor network.
Berge [5] introduced the idea of domination number of a
graph, and he called it is as "coefficient of External Stability".
Later Ore [24] named Berge concept as "dominating set" and
"dominating number". A survey paper of Cockayne and
Hedetniemi [10] has influenced many researchers to do
research on the area of domination in graph theory. Several
advanced topics and different types of domination are listed in
Haynes et al [12, 13]. In 1976, the idea of a connected
dominationin graphs was introduced and studied by
Sampathkumar and Walikar [30]. The concept of total
domination in graphs was introduced by Cockayne et. al [11]
and it is also one of the well-known problems in graph theory.
Inspired by the cycleC6, Arumugam and Sivagnanam [1] was
introduced the concept of neighborhood connected domination
in graphs. Further, motivated by the path P10, they have
initiated the idea of neighborhood total domination and its
number in [2]. In 1977, the concept of edge domination was
introduced by Mitchell and Hedetniemi [15] as an analogue of
vertex domination. A subset X of D is called an edge
dominating set of G if every edge not in X is adjacent to some
edge in X. Arumugam and Velammal [3] introduced the
concept of connected edge domination of a connected graph.
They have shown that a characterization of graphs reaching
the upper bounds. The edge domination number of connected
graphs has been introduced by Chaemchan [8] which is based
on [3]. In 2015, Puttaswamy and Alatif [28] was introduced
the concept of the boundary of edge domination in graphs, and
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also they have obtained exact values of some standard graphs.

𝜇2 (𝑣𝑖 , 𝑣𝑗 ) ≤ 𝑚𝑖𝑛[𝜇1 (𝑣𝑖 ), 𝜇1 (𝑣𝑗 )]

The study of fuzzy graph theory started in the year 1975 after
the phenomenal work published by Rosenfeld [29] which has
also been discussed in [14]. He has proved many results on the
fuzzy graph as an analog of graph theory. The concepts related
to center and eccentricity of a fuzzy graph were presented in
[6]. Many researchers inspired by Rosenfeld concept and
contributed their research in the fuzzy graphs, such as an idea
of automorphism in [7]; cycles and cocycles in [16];
complement in [17] and [33] provide the characterization of
fuzzy trees. In the fuzzy theory of domination, some
researchers have had done many works on it. For instances, the
concepts of independent and connected domination of fuzzy
graph have been studied in [32]; strong and weak in [18];
strong edges, free and busy nodes were used in the concept of
domination by Nagoor Gani and Chandrasekaran [19]; global
domination in [21]. Recently, some remarkable results given in
[22] such as fuzzy dominating set, minimal and independent
dominating set.

𝛾2 (𝑣𝑖 , 𝑣𝑗 ) ≤ 𝑚𝑎𝑥[𝛾1 (𝑣𝑖 ), 𝛾1 (𝑣𝑗 )]

The intuitionistic fuzzy set is introduced by Atanassov [4] as a
generalization of fuzzy set [34], which have both membership
grades and non-membership grades. Moreover, he has also
introduced and studied many types of operations, relations,
and its properties, which were analogs to fuzzy sets. As an
application, he applied his idea into expert systems, pattern
recognition and especially in decision-making. As a new
emerging study of an intuitionistic fuzzy graph (IFG) has been
addressed in [31]. Chountas and Alzebdi [9] presented an
intuitionistic fuzzy version of a tree in graph theory.
Furthermore, the operations [26] and some particular case of
intuitionistic fuzzy graphs [25] were done by Parvathy and
Karunambigai. The domination of graph in an intuitionistic
environment defined in [27]. Later, Nagoorgani and Devi [23]
proposed the idea of edge domination and independence in the
fuzzy graph. In this research, inspired from [27] and [23], we
investigated the concept of edge dominating set in IFGs and
proved some remarkable results on edge dominating set.

and 0 ≤ 𝜇2 (𝑣𝑖 , 𝑣𝑗 ) + 𝛾2 (𝑣𝑖 , 𝑣𝑗 ) ≤ 1, ∀(𝑣𝑖 , 𝑣𝑗 ) ∈ 𝐸. "
“In general IFG 𝐺 = (𝑉, 𝐸), Let H=(𝑉 ′ , 𝐸 ′ ) ⊆ 𝐺 is a
subgraph [25].Now,we say that the vertex and edge set
of H is a subset of vertex and edge set of G,respectively.
′
i.e.,(∀𝑖, 𝑗 = 1,2,3 … . . 𝑛) (𝜇1𝑖
′
𝛾1𝑖 𝑎𝑛𝑑𝜇2𝑖𝑗

≤ 𝜇1𝑖 ; 𝛾1𝑖 ′ ≥

′
≤ 𝜇2𝑖𝑗 ; 𝛾2𝑖𝑗
≥ 𝛾2𝑖𝑗 )”

Definition [25]
Let G = (V,E) be an IFG. Then the cardinality of G, vertex
cardinality of V , and edge cardinality of E are defined as
follows:
|𝐺| = | ∑
𝑣𝑖 ∈𝑉

1 + 𝜇1 (𝑣𝑖 ) − 𝛾1 (𝑣𝑖 )
2
+ ∑
𝑣𝑖 ,𝑣𝑗 ∈𝐸

|𝑉| = ∑
𝑣𝑖 ∈𝑉

|𝐸| = ∑
𝑣𝑖 ,𝑣𝑗 ∈𝐸

1 + 𝜇2 (𝑣𝑖 , 𝑣𝑗 ) − 𝛾2 (𝑣𝑖 , 𝑣𝑗 )
|
2

1 + 𝜇1 (𝑣𝑖 ) − 𝛾1 (𝑣𝑖 )
;
2

for all 𝑣𝑖 ∈ 𝑉.

1 + 𝜇2 (𝑣𝑖 , 𝑣𝑗 ) − 𝛾2 (𝑣𝑖 , 𝑣𝑗 )
; for all (𝑣𝑖, 𝑣𝑗 ) ∈ 𝐸. "
2

Definition [25]

“In IFG,the number of vertices and edges in a graph G = (V,
E) is interpreted as order, and size of the graph [20] and they
are denoted by O(G) and O(S), respectively. Every vertex V in
G has a degree which is defined by a sum of the weights of the
strong edges that are incident at v and it is denoted by dG(v).
The minimum and maximum degree of G [26] represented as
δ(G) = min{ dG(v) | v ∈V } and Δ(G) = max{ dG(v) | v ∈V }.
When two vertices viand vj are in IFG is neighbors[25], if each
any one of them or any combination of condition holds: (1)
𝜇2 (𝑣𝑖, 𝑣𝑗 ) > 0, 𝛾2 (𝑣𝑖 , 𝑣𝑗 ) > 0, (2)𝜇2 (𝑣𝑖, 𝑣𝑗 ) = 0, 𝛾2 (𝑣𝑖 , 𝑣𝑗 ) > 0,
and (3) 𝜇2 (𝑣𝑖, 𝑣𝑗 ) > 0, 𝛾2 (𝑣𝑖 , 𝑣𝑗 ) = 0, (∀𝑣𝑖 , 𝑣𝑗 𝜖 𝑉). A path that
connects any two vertices is known as connected [25,26,27].”

“An Intuitionistic Fuzzy Graph (in short,IFG) is of the form G
= (V,E), where

Definition [27]

PRELIMINARIES
This section is devoted to some primary results and
definitions, which are relevant to this research work.

 𝑉 = {𝑣1 , 𝑣2 , … … . 𝑣𝑛 } such that the mapping 𝜇1 : 𝑉 →
[0,1]is degree of membership and the mapping𝛾1 : 𝑉 →
[0,1] is the degree of non-membership of the element
𝑣𝑖 ∈ 𝑉 respectively and 0 ≤ 𝜇1 (𝑣𝑖 ) + 𝛾1 (𝑣𝑖 ) ≤ 1,
for every 𝑣𝑖 ∈ 𝑉 (𝑖 = 1,2, … 𝑛).


“If 𝑣𝑖 , 𝑣𝑗 are vertices in G = (𝑉, 𝐸)and if they are
connected using a path then the strength of that path is
defined as

E ⊂ V × Vwhere𝜇2 : 𝑉 × 𝑉 → [0,1]and 𝛾2 : V × V →
[0,1] are such that
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(𝑚𝑖𝑛 𝜇2 𝑖𝑗 , 𝑚𝑎𝑥 𝛾2 𝑖𝑗 ) where 𝑚𝑖𝑛 𝜇2 𝑖𝑗 is the
𝑖,𝑗

𝑖,𝑗

𝑖,𝑗

𝜇 − strengthof the weakest arc and
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𝑚𝑎𝑥 𝛾2 𝑖𝑗 is the 𝛾 − strength of the strongest arc. "
𝑖,𝑗

“when we say that the intuitionistic fuzzy graph G is
complete [27], if it satisfies the following equalilty for
every
𝑣𝑖 , 𝑣𝑗 𝜖 𝑉,𝜇2𝑖𝑗 = 𝑚𝑖𝑛{𝜇1𝑖 , 𝜇1𝑗 } 𝑎𝑛𝑑 𝛾2𝑖𝑗 =
𝑚𝑎𝑥{𝛾1𝑖 , 𝛾1𝑗 } and the complement [26] is 𝐺̅ = (𝑉̅ , 𝐸̅ )
where (∀𝑖 = 1,2 … . . 𝑛)


̅𝑉 = 𝑉,



̅̅̅̅̅
𝜇1𝑖 = 𝜇1𝑖 and ̅̅̅̅
𝛾1𝑖 = 𝛾1𝑖 ,



̅̅̅̅̅̅
𝜇2𝑖𝑗 = min(𝜇1𝑖 , 𝜇1𝑗 , ) − 𝜇2𝑖𝑗 , and

(∀𝑢, 𝑣 ∈ 𝑆).If any vertex has not more than one strong
neighbor in an intuitionistic fuzzy graph G, then we say
that it is an end vertex. Suppose, if deleting a vertex 𝑣𝑖
reduces the strength of the connectedness between some
pair of vertices, then we can say that vertex 𝑣𝑖 is a cut
vertex of IFG”.

Definition [27,29]

“Let u be a vertex in an IFG, then the neighbourhood of u
is represent by N(u) = {v ∈V/ (u, v) is a strong arc}.”

“Let 𝐺 = (𝜎, 𝜇) be a fuzzy graph. Let 𝑒𝑖 and 𝑒𝑗 be two
edges of G. We say that 𝑒𝑖 dominates 𝑒𝑗 if 𝑒𝑖 is a strong
arc in G and adjacent to 𝑒𝑗 . Let 𝐷 ⊆ 𝐸(𝐺)and ∀𝑒𝑗 ∈
𝐸(𝐺) − 𝐷, ∃ 𝑒𝑖 ∈ 𝐷 such that 𝑒𝑖 dominates 𝑒𝑗 . Now we
can say that D is an edge dominating set of G. Two edges
𝑒𝑖 and 𝑒𝑗 are said to be fuzzy independent, if 𝑒𝑖 ∉
𝑁𝑠 ( 𝑒𝑗 ) 𝑎𝑛𝑑 𝑒𝑗 ∉ 𝑁𝑠 ( 𝑒𝑖 ). A set 𝑆 ⊆ 𝐸(𝐺) is said to be a
fuzzy edge independent set of G, if any two edges in S
are fuzzy independent”.

Definition [27,29]

EDGE DOMINATING SET

“A vertex u ∈V of an IFGG = (V, E) is said to be an
isolated vertex if 𝜇2 (𝑢, 𝑣) = 0 and 𝛾2 (𝑢, 𝑣) = 0 for all
𝑣 ∈ 𝑉. i.e.,N(u) = φ. From the definition, we came to
know that an isolated vertex was never dominating any
other vertex in G.”

Definition

𝛾2𝑖𝑗 = max(𝛾1𝑖 , 𝛾1𝑗 , ) − 𝛾2𝑖𝑗 , "
̅̅̅̅̅

Definition [27,29]

Definition [27,29]

The strong neighbourhood of an edge 𝑒𝑖 in a intuitionistic
fuzzy graph G is
𝑁𝑠 (𝑒𝑖 )
= {𝑒𝑗
∈ 𝐸(𝐺) /𝑒𝑗 𝑖𝑠 𝑎 𝑠𝑡𝑟𝑜𝑛𝑔 𝑎𝑟𝑐 𝑖𝑛 𝐺 𝑎𝑛𝑑 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝑒𝑖 }
(𝑆 ⊆ 𝐸(𝐺))

“Let G = (V, E) be an IFG. Let 𝑢, 𝑣 ∈ 𝑉. An arc (u, v) is
said to be a strong arc, if 𝜇1 (𝑢, 𝑣) ≥ 𝜇2∞ (𝑢, 𝑣) and
𝛾2 (𝑢, 𝑣) ≥ 𝛾2∞ (𝑢, 𝑣). Also, we say that u dominates v in
G,if there exists a strong arc between 𝑢 𝑎𝑛𝑑 𝑣. "

Definition
Let 𝐺 = (𝑉, 𝐸) be an intuitionistic fuzzy graph. Let
𝑒𝑖 𝑎𝑛𝑑 𝑒𝑗 be two edges of G. We say that 𝑒𝑖 dominates 𝑒𝑗 ,
if 𝑒𝑖 is a strong arc in G and adjacent to 𝑒𝑗 .

Remark
We say that V is the only dominatng set of G, for all
𝑢, 𝑣 ∈ 𝑉, if

Definition

μ2 (u, v) < μ∞2 (u, v)and γ2 (u, v) < γ∞2 (u, v)

Definition [27,29]
“ Let𝑆 ⊆ 𝑉 and S is called a dominating set in G if for
every 𝑣 ∈ 𝑉 − 𝑆, then ∃𝑢 ∈ 𝑆such that v is dominated u.
If the dominating set S on IFG is minimal dominating set
when it has no proper subset of S”.

Let D be a minimum dominating set of intuitionistic fuzzy
graph G. If for every 𝑒𝑗 ∈ 𝐸(𝐺) − 𝐷, there exists 𝑒𝑖 ∈
𝐷such that 𝑒𝑖 dominates 𝑒𝑗 , then D is called an edge
dominating set of D . The minimum intuitionistic fuzzy
cardinality of all edge dominating set of intuitionistic
fuzzy graph G is known as edge domination number and
it is denoted by 𝛾𝑒 (𝐺).

Example
“Anytwo vertices in IFG G = (V, E) is said to be
independent[27,29]if there is no strong arc between
them.A subset S of V is said to be independent set of
Gif 𝜇2 (𝑢, 𝑣) < 𝜇2∞ (𝑢, 𝑣) and 𝛾2 (𝑢, 𝑣) < 𝛾2∞ (𝑢, 𝑣)
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D is called a non-split edge dominating set of G.


If the induced subgraph〈𝐸 − 𝐷〉 is a path. Then D is
called a path non-split edge dominating set of G.



If the induced subgraph 〈𝐸 − 𝐷〉is a cycle. Then D is
called a cycle non-split edge dominating set of G

Example
Let 𝐷 = {𝑒3 }is an edge dominating set and 𝐸 − 𝐷 =
{𝑒1 , 𝑒2 }. Edge domination number is 𝛾𝑒 (𝐺) = 0.4.



Consider a Figure 3, Let 𝐷 = {𝑒1 , 𝑒4 , 𝑒6 } is an edge
dominating
and
𝐸 − 𝐷 = {𝑒1 , 𝑒3 , 𝑒5 , 𝑒7 , 𝑒8 }is
disconnected.



Consider a Figure 4, Let 𝐷 = {𝑒1, 𝑒6 }is an edge
dominating
set
and𝐸 − 𝐷 = {𝑒2 , 𝑒3, 𝑒4 , 𝑒5 }is
connected.



Consider a Figure 5, Let 𝐷 = {𝑒1 , 𝑒2 } is an edge
dominating set and
𝐸 − 𝐷 = {𝑒3 , 𝑒4 , 𝑒5 , 𝑒6 } is a
path.



Consider a Figure 6, Let 𝐷 = {𝑒7 , 𝑒8 } is an edge
dominating set and 𝐸 − 𝐷 = {𝑒1 , 𝑒2 , 𝑒3 , 𝑒4 , 𝑒5 , 𝑒6 }
is a cycle

Definition
Let G be an IFG and D be a subset of an edge set E. Then
the node cover of D in G is defined as the set of all nodes
incident to each edge in D.

Example
Consider a figure 2,

Let 𝐷 = {𝑒8, 𝑒6 } is an edge dominating set and
𝐸 − 𝐷 = {𝑒1 , 𝑒2, 𝑒3 , 𝑒4 , 𝑒5, 𝑒7 }.
Hence, node cover of D is {𝑣5 , 𝑣2 , 𝑣6 , 𝑣4 }.

Definition
Let IFG 𝐺 = (𝑉, 𝐸) and D is an edge dominating set in
G.


If the induced subgraph〈𝐸 − 𝐷〉 is disconnected.
Then D is called split edge dominating set of G.



If the induced subgraph 〈𝐸 − 𝐷〉is connected. Then
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for every 𝑒𝑖 ∈ 𝐸 − 𝐷, there exists no 𝑒𝑖 in D, such that 𝑒𝑖
will not dominate 𝑒𝑗 that contradicts to D. Therefore D
must contain at least one dominating set 𝐷′ in G.

Example
Consider a Figure 8,

Definition
Let 𝑒𝑖 and 𝑒𝑗 be any two edges of intuitionistic fuzzy
graph G. if 𝑒𝑖 ∉ 𝑁𝑠 ( 𝑒𝑗 ) 𝑎𝑛𝑑 𝑒𝑗 ∉ 𝑁𝑠 ( 𝑒𝑖 ), then 𝑒𝑖 and
𝑒𝑗 are called Intuitionistic fuzzy independent .A set 𝑆 ⊆
𝐸(𝐺) is said to be a Intuitionisticfuzzy edge independent
set of an Intuitionistic fuzzy graph G, if any two edges in
S are Intuitionistic fuzzy independent. The Intuitionistic
fuzzy edge independence number𝛽𝑒 (𝐺) is the maximum
cardinality of all Intuitionistic fuzzy edge independent sets
of G.

𝐿𝑒𝑡 𝐷 = {𝑒1 , 𝑒6 }
𝐸 − 𝐷 = {𝑒2 , 𝑒3 , 𝑒4 , 𝑒5 , 𝑒7 } .Therefore, 𝐷 is an edge
dominating set.
Here(𝑒1 , 𝑒6 ) = (𝑣1 , 𝑣2 , 𝑣4 , 𝑣5 )
Let 𝐷′ = {𝑣2 , 𝑣4 } then 𝑉 − 𝐷 ′ = {𝑣1 , 𝑣5 } which
implies that 𝐷′ is a dominating set.

Example.
Consider a figure 7

Theorem:
Let D be a cycle non-split Edge dominating set, if〈𝐸 − 𝐷〉
node cover includes all the nodes of G.
Proof:
We know that D is a cycle non-split Edge dominating
set 𝑜𝑓 𝐺 .Assume that node cover of 〈𝐸 − 𝐷〉 does not
include all the nodes of G. Then 〈𝐸 − 𝐷〉 may be
connected (or) disconnected.
Here{𝑒1 }, {𝑒2 }, {𝑒3 }, {𝑒4 }, {𝑒5 }, {𝑒6 }, {𝑒7 }, {𝑒8 }, {𝑒9 },
{𝑒1 , 𝑒3 , 𝑒6 }, {𝑒4 , 𝑒8 , 𝑒6 }, {𝑒1 , 𝑒3 , 𝑒7 }, {𝑒1 , 𝑒9 , 𝑒8 }, {𝑒3 , 𝑒5 , 𝑒8 },

Case(i): If 〈𝐸 − 𝐷〉 is connected , then any two edges of
edge dominating set D contains no common vertex and is
disconnected. This implies D is a non-split edge
dominating set that contradicts the assumption that D is a
cycle non-split dominating set.

{𝑒2 , 𝑒8 . 𝑒6 }, {𝑒3 , 𝑒5 , 𝑒7 }, {𝑒1 , 𝑒8 , 𝑒6 }, {𝑒1 , 𝑒4 , 𝑒6 }{𝑒1 , 𝑒4 , 𝑒7 }
{𝑒1 , 𝑒4 , 𝑒9 }, {𝑒1 , 𝑒8 }, {𝑒2 , 𝑒7 }, {𝑒3 , 𝑒9 }, {𝑒4 , 𝑒6 }, {𝑒5 , 𝑒7 } … . 𝑒𝑡𝑐
These are all intuitionistic fuzzy edge independent set.
Also an Intuitionistic fuzzy edge independence number
𝛽𝑒 (𝐺) =1.35 .

Theorem
Every edge dominating set D of an IFG G contains
atleast one dominating set 𝐷′ in G.
Proof: Let D be an edge dominating set of IFG G. Let us
assume that the edge dominating set D of Intuitionistic
fuzzy graph G contains no dominating set 𝐷′ 𝑖𝑛 𝐺. This
implies any two nodes of D are independent and nonadjacent. Hence all 𝑒𝑖 ’s are not strong in D. Therefore,
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Case(ii): If 〈𝐸 − 𝐷〉 is disconnected, then any two edges
of edge dominating set D are non-adjacent and there exists
independent vertices in D. Also atleast one edge of end
node occur in D. This implies edge dominating set D is a
split dominating set that is a contradiction to our
assumption. Therefore from the above two cases, we
conclude that node cover of 〈𝐸 − 𝐷〉 must contain all the
nodes of G. This completes the proof.

Example
Consider a Figure 9
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must be minimum and most of the arcs should be strong.
Minimum degree of G is nothing but minimum of degrees
of all the vertices in G. Since degree of a vertex 𝑣 is the
sum of the weights of all strong arcs incident in 𝑣 ,
implies cardinality of an edge dominating set D should be
maximum. Hence the minimum degree of G is less than
the cardinality of an edge dominating set D Therefore,
𝛿(𝐺) ≤ 𝛾𝑒 (𝐺).

Let D = {𝑒13 , 𝑒14 , 𝑒15 , 𝑒16 } and

Theorem:

𝐸−𝐷 =
{𝑒12 , 𝑒1 , 𝑒2 , 𝑒3 , 𝑒18 , 𝑒17 , 𝑒10 , 𝑒11 , 𝑒4 , 𝑒5 , 𝑒20 , 𝑒9 , 𝑒8 , 𝑒19 , 𝑒7 , 𝑒6 }.
Therfore, D is a cycle includes all the nodes of G. Hence
we obtained the results.

Let G be an IFG and 𝐺̅ be the complement of G with the
nodes and arcs as in G. If D is an edge dominating set of
G then the same D is an edge dominating set of 𝐺̅ .

Theorem
If D is an edge dominating set in IFG G, with end nodes,
then atleast one end node occurs in D.
Proof: Let D be an edge dominating set in IFG G, with
end nodes. Suppose there is no end node in D then some
of the edges in edge dominating set D are independent and
others are strong. This implies for each ∀𝑒𝑗 ∈ 𝐸 − 𝐷∃𝑒𝑖 ∈
𝐷 such that 𝑒𝑖 dominates 𝑒𝑗 but D will not be minimum.
Then it is contradicts to the definition.Therefore D
contains at least one end node in G. This completes the
proof.

Proof: Let 𝐺 and 𝐺̅ be an IFG . Let us assume that 𝐺̅
contains less number of nodes and arcs than G. Suppose 𝑒𝑖
and 𝑒𝑗 are any two edges adjacent in 𝐺 then they may be
adjacent (or) non adjacent in 𝐺̅ .This implies there exists
distinct edge dominating sets in 𝐺̅ which does not equals
D. Then it is contradicts to the assumption that 𝐺̅ contains
less number of edges and nodes than 𝐺. Hence 𝐺 and 𝐺̅
should contain equal number of nodes and arcs. This
results that the same D occur both in 𝐺 𝑎𝑛𝑑 𝐺̅ .

Example
Consider a Figure 11
FIG. (11)

Example
Consider the Figure 10,

Let 𝐷 = {𝑒1 , 𝑒6 }in 𝐺
𝐸 − 𝐷 = {𝑒2 , 𝑒3 , 𝑒4 , 𝑒5 }

Here end node’s are 𝑣1 , 𝑣3 & 𝑣5 .
Let 𝐷 = {𝑒4 , 𝑒6 , 𝑒8 }, 𝐸 − 𝐷 = {𝑒1 , 𝑒2 , 𝑒3 , 𝑒5 , 𝑒7 , 𝑒9 }
Therefore, D has 𝑣5 as an end node
Theorem
If D is an edge dominating set, then 𝛿(𝐺) ≤ 𝛾𝑒 (𝐺).
Proof: Let D be an edge dominating set of Intuitionistic
fuzzy graph G . By definition of edge dominating set, D
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Let 𝐷 = {𝑒1 , 𝑒6 } in 𝐺̅

{𝐷1 × 𝐷2 } there exist
𝑒𝑖 ∈ {𝐷1 × 𝐷2 } such that
𝑒𝑖 dominates 𝑒𝑗 . This is not true for all 𝑒𝑗 ∈ 𝐸 −
{𝐷1 × 𝐷2 } ,then it leads to contradiction. Therefore,𝐷1 ×
𝐷2 cannot become as an edge dominating set of 𝐺1 × 𝐺2 .

𝐸 − 𝐷 = {𝑒2 , 𝑒3 , 𝑒4 , 𝑒5 }
Therefore, 𝐺 𝑎𝑛𝑑 𝐺̅ has same edge dominating set.
Theorem
If D be an edge dominating set of complete IFG G, then
the edges of an edge dominating set D incident with the
nodes containing maximum degree.

Example
Consider a Figure 13

Proof: Let D be an edge dominating set in G. Assume that
edges of edge dominating set D is not incident with the
nodes having maximum degree. Then arcs of edge
dominating set D are strong ,which are incident with the
node containing minimum degree. By definition of edge
dominating set, for each 𝑒𝑗 ∈ 𝐸 − 𝐷 𝑡ℎ𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡𝑠 𝑒𝑖 ∈
𝐷 such that 𝑒𝑖 dominates 𝑒𝑗 . Hence edge dominating set
D must contain more number of strong arcs. This implies
D is not minimum, then it leads to contradiction. Hence
edges of edge dominating set D should incident with the
nodes containing maximum degree.

Example
Consider a Figure 12

Let 𝐷 = {𝑒1 , 𝑒3 } 𝑖𝑛 𝐺,𝑎𝑛𝑑 𝐸 − 𝐷 = {𝑒2 , 𝑒4 , 𝑒5 , 𝑒6 }
FIG. (13)

Here D is an edge dominating set whose edges are
incident with the nodes having maximum degree.
I.

Theorem

Let 𝐷1 = {𝑒2 }be an edge dominating set in 𝐺1
and 𝐸 − 𝐷1 = {𝑒1 , 𝑒3 }

Let 𝐷1 and 𝐷2 be an edge dominating set of IFG𝐺1 and
𝐺2 respectively. Then 𝐷1 × 𝐷2 is not an edge dominating
set of 𝐺1 × 𝐺2 .

II.

Proof: Let 𝐷1 and 𝐷2 be an edge dominating set of IFG
𝐺1 and 𝐺2 respectively. Then 𝐷1 × 𝐷2 is theconnected
Intuitionistic fuzzy graph. Most of the edges in 𝐷1 × 𝐷2
are strong edges. Since the connected graph,𝐷1 × 𝐷2 is the
part of the graph 𝐺1 × 𝐺2 , many of the edges of 𝐺1 × 𝐺2
are non-adjacent to this connected graph 𝐷1 × 𝐷2 . Also,
some edges of 𝐷1 × 𝐷2
has common vertex with the
edges of 𝐺1 × 𝐺2 . This implies for each 𝑒𝑗 ∈ 𝐸 −

Let 𝐷2 = {𝑒2′ }bean edge dominating set in 𝐺2
and 𝐸 − 𝐷2 = {𝑒1′ }

III.

Here𝐷1 × 𝐷2 = 𝑒2 𝑒2′
That is 𝐷1 × 𝐷2 = {𝐸4 , 𝐸6 , 𝐸13 , 𝐸14 }

𝐸 − {𝐷1 × 𝐷2 }
= {𝐸1 , 𝐸2 , 𝐸3 , 𝐸5 , 𝐸7 , 𝐸8 , 𝐸9 , 𝐸10 , 𝐸11 , 𝐸12 , 𝐸15 , 𝐸16 , 𝐸17 }
Therefore, {𝐷1 × 𝐷2 } is not an edge dominating set of 𝐺1 × 𝐺2 .
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Case(i):Let us assume that D contains an isolated edge 𝑒𝑖
in G.By definition of
an Intuitionistic fuzzyedge
independent set , every 𝑒𝑖 is an edge independent set in
G. obviously D is an edge independent set.

Theorem
Let G be a complete IFG with 𝑛 ≥ 2 vertices. If 𝑆𝑒 (𝐺)
is the size of edge dominating set D then
𝑛−1
, 𝑛 𝑖𝑠 𝑜𝑑𝑑
𝑆𝑒 (𝐺) = { 𝑛 2
, 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛
2
Proof: Let G be a complete IFG with 𝑛 ≥ 2 vertices.
Here no vertex is independent in G. This implies
maximum arcs are strong arcs. Otherwise, maximum
number of end nodes will occur in G. Now we take some
𝑒𝑖 ’s which are strong and non-adjacent in edge
dominating set D. That is, they have no vertex in
common. By definition of edge dominating set, D must
be minimum. Therefore we select 𝑒𝑖 ’s in such a way that
for each 𝑒𝑗 ∈ 𝐸 − 𝐷 𝑡ℎ𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡𝑠 𝑒𝑖 ∈ 𝐷 such that 𝑒𝑖
dominates 𝑒𝑗 . Which implies that, if n is even ,then size
𝑛
such pairs and if
of an edge dominating set 𝑆𝑒 (𝐺)is
n is odd , then there exist

𝑛−1
2

2

such pairs.This completes

the proof.
Example

Case(ii): suppose D is not an intuitionistic fuzzy edge
independent set. Then each edge 𝑒𝑖 in G will be strong.
Thus we get G must be an Intuitionistic fuzzy graph with
only strong arcs, this gives us contradiction to our
assumption. Therefore at least one edge dominating set
must be an edge independent set. This completes proof.

APPLICATIONS ON EDGE DOMINATION IN IFG
Consider a metropolitan city . Nowadays we are witnessing
somany accidents occuring frequently in cities. Many people
are losting their lives before an ambulance reach the accident
spot. So, the time and distance are very important for saving
one’s life. To save people life, we constructed an example in
Edge Domination on Intuitionistic Fuzzy Graph.
Consider an Intuitionistic Fuzzy Graph G, Let us assume a
metropolitan city as IFG G. Let the vertices of this graph be
𝑣1 , 𝑣2 , 𝑣3 , 𝑣4 , 𝑣5 , 𝑣6 , 𝑣7 , 𝑣8 , 𝑣9 , 𝑣10 . And edges with their
cardinality be
𝑒1 (0.55), 𝑒2 (0.55), 𝑒3 (0.55), 𝑒4 (0.7), 𝑒5 (0.55), 𝑒6 (0.55),
𝑒7 (0.8), 𝑒8 (0.6), 𝑒9 (0.45), 𝑒10 (0.45), 𝑒11 (0.45), 𝑒12 (0.3),
𝑒13 (0.3), 𝑒14 (0.35), 𝑒15 (0.4).
Let us take the edges {𝑒1 , 𝑒5 , 𝑒12 , 𝑒14 } be the accident prone
area
then
the
other
edges{𝑒2 , 𝑒3 , 𝑒4 , 𝑒6 , 𝑒7 , 𝑒8, 𝑒9 , 𝑒10 , 𝑒11 , 𝑒13 , 𝑒15 }
be
the
ambulances for help. Suppose an accident occur at the spot 𝑒1
then Zonal head office will send any of the four ambulances
{𝑒2 , 𝑒8 , 𝑒9 , 𝑒11 }. Obviously , the Zonal head will send the
ambulance 𝑒9 or 𝑒11 for time consumption.
Similarly, if an accident occur at the spot 𝑒5 , then the zonal
head will send any of the four ambulace {𝑒4 , 𝑒6 , 𝑒13 , 𝑒15 }, for
consumption of time he will send the ambulance 𝑒13 .

For Figure 11a, Let 𝐷 = {𝑒8 , 𝑒11 , 𝑒12 }, 𝐸 − 𝐷 =
{𝑒1 , 𝑒2 , 𝑒3 , 𝑒4 , 𝑒5 , 𝑒6 , 𝑒7 , 𝑒9 , 𝑒10 , 𝑒13 , 𝑒14 , 𝑒15 } here 𝑛 = 6 is
𝑛
6
even, so 𝑆𝑒 (𝐺) = = = 3
2

2

For Figure 11b, Let 𝐷 = {𝑒2 }, 𝐸 − 𝐷 = {𝑒1 , 𝑒3 }, here
𝑛−1
𝑛 = 3 is odd, 𝑆𝑒 (𝐺) =
=1
2

Theorem
If D is an edge dominating set of IFG G then at least one
edge dominating set D itself an edge independent set.

(Let 𝐷 = {𝑒1 , 𝑒5 , 𝑒12 , 𝑒14 } be minimum edge dominating set
and 𝐸(𝐺) − 𝐷 = {𝑒2 , 𝑒3 , 𝑒4 , 𝑒6 , 𝑒7 , 𝑒8 , 𝑒9 , 𝑒10 , 𝑒11 , 𝑒13 , 𝑒15 })

Proof: Let G be Intuitionistic fuzzy graph and D be an
edge dominating set in G.

Suppose the accident occur at the area near by the spot 𝑒12
then the zonal head will send any of the four ambulances
{𝑒7 , 𝑒10 , 𝑒13 , 𝑒14 }. Particularly he will send the ambulance 𝑒7
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to the spot. Since it may be nearer to this area. Finally, if the
accident occur at the spot 𝑒14 then the zonal head will send
any of the five ambulances {𝑒2 , 𝑒3 , 𝑒12 , 𝑒13 , 𝑒15 }. But,
heemphasis either 𝑒12 𝑜𝑟 𝑒13 for time consumption. Hence to
avoid people dying frequently at accident spot, we have given
an idea to overcome this situation by edge domination in IFG.

[13]. Haynes, T.W., Hedetniemi, S.T., Slater, P.J. Domination
in Graphs Advanced Topics, Marcel Dekker Inc., 1998.
[14]. Kaufmann, A., Introduction to the theory of Fuzzy
Subsets, Vol.1, Academic Press, New York, 1975.
[15]. Mitchell, S., Hedetniemi, S.T. Edge domination in trees,
Congr. Numer., 19 (1977), 489-509.
[16]. Mordeson, J.N., Nair, P.S. Cycles and cocyles of fuzzy
graphs, Information Sciences, 90 (1996) 39-49.

CONCLUSION
Firstly we categorizeedge domination number of given graph
in the Intuitionistic Fuzzy Environment. Further, we have
investigated the relationship between the edge domination
number and other parameters such as edge dominating sets,
end nodes, cut vertices and independent edge dominating sets.
In future,it is anticipated to do these perceptions on the other
extension of intuitionistic fuzzy graphs.
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