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Abstract 
 

In this paper we introduce the concept of edge domination and total edge 
domination in intuitionistic fuzzy graphs. We determine the edge domination 
number ࢽᇱ and total edge domination number ࢚ࢽ

ᇱ  for several classes of 
intuitionistic fuzzy graphs and obtain bounds for them. We also obtain 
Nordhaus gaddum type results for the parameters. 
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Introduction 
Atanassov [1] introduced the concept of intuitionistic fuzzy relations an intuitionistic 
fuzzy sets has been witnessing an rapid growth in mathematics and its applications. 
This ranges from traditional mathematics to information sciences. This leads to 
consider intuitionistic fuzzy graphs and their applications. R.Parvathy and M.G. 
Karunambigai’s paper [ 2 ] introduced the concept of intuitionistic fuzzy graph and 
analysed its components. A.Nagoor Gani and S.Shajitha Begum [ 3 ] discussed the 
properties of various types of degrees, order and size of intuitionistic fuzzy graphs. In 
this paper, we introduce the concept of edge domination in intuitionistic fuzzy graphs. 
For graph theoretic terminology we refer to Harary 1969 [ 4 ] and for domination and 
edge domination in graphs we refer [5, 6]  
 
 
Definitions 
We review briefly some definitions in intuitionistic fuzzy graphs and introduce some 
new notations. Let V be a finite non empty set. Let E be the collection of all two 
element subsets of V. An intuitionistic fuzzy graph G = ሺሺߪଵ, ,ଶሻߪ ሺߤଵ,  ଶሻ) is a setߤ
with four functions ߪଵ: V ՜  ሾ0,1ሿ , ߪଶ: ܸ ՜ ሾ0,1ሿ, :ଵߤ ܧ ՜ ሾ0,1ሿand ߤଶ: ܧ ՜
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ሾ0,1ሿ such that 0 ൑ ሻݔଵሺߪ ൅ ሻݔଶሺߪ ൑ 1, ,ݔଵሺߤ ሻݕ ൑ ሻݔଵሺߪ ר ,ሻݕଵሺߪ ,ݔଶሺߤ ሻݕ ൑ ሻݔଶሺߪ ש
ሻ ܽ݊݀ 0ݕଶሺߪ ൑ ,ݔଵሺߤ ሻݕ ൅ ,ݔଶሺߤ ሻݕ ൑ 1 for all x, y א V. Here after we write 
,ݔଵሺߤ ,ሻݕ ,ݔଶሺߤ ,ሻݕݔଵሺߤ ሻ asݕ  ሻݕݔଶሺߤ
 Let G = ((ߪଵ, ,ଶሻߪ ሺߤଵ, ଶሻሻ be an intuitionistic fuzzy graph on V and ଵܸߤ ك ܸ. 
Define ߪଵ

ᇱܽ݊݀ߪଶ
ᇱ ݊݋ ଵܸܾߪ ݕଵ

ᇱሺݔሻ= ߪଵሺݔሻ ܽ݊݀ ߪଶ
ᇱ(x) = ߪଶሺݔሻ for all x א ଵܸ and ߤଵ

ᇱ , ଶߤ
ᇱ  on 

the collection ܧଵ of two element subsets of ଵܸ ܾߤ ݕଵ
ᇱ ሺݕݔሻ ൌ ଶߤ ݀݊ܽ ሻݕݔଵሺߤ

ᇱ ሺݕݔሻ ൌ
,ݔ ݈݈ܽ ݎ݋݂ ሻݕݔଶሺߤ ݕ א ଵܸ. Then ܪ ൌ ൫ሺߪଵ

ᇱ, ଶߪ
ᇱሻ, ሺߤଵ

ᇱ , ଶߤ
ᇱ ሻ൯ is called an intuitionistic 

fuzzy sub graph of G induced by ଵܸ and is denoted by < ଵܸ>. 
 The order p and size q of an intuitionistic fuzzy graph G = ((ߪଵ, ,ଶሻߪ ሺߤଵ,  ଶሻሻ areߤ
defined to be p=∑ ሾߪଵሺݔሻ ൅ ݍ ሻሿܽ݊݀ݔଶሺߪ ൌ ∑ ሾߤଵሺݕݔሻ ൅ ௩אா௫אሻሿ௫௬ݕݔଶሺߤ  
 Let ߪଵ: ܸ ՜ [0,1], ߪଶ: ܸ ՜ ሾ0,1ሿ be two fuzzy sets of V. Then the complete 
intuitionistic fuzzy graph on ሺߪଵ, ,ଵߪ)) ଶሻ is defined to beߪ ,ଶሻߪ ሺߤଵ,  ଶሻሻ whereߤ
ሻݕݔଵሺߤ ൌ ሻݔଵሺߪ ר ሻݕݔଶሺߤ݀݊ܽ ሻݕଵሺߪ ൌ ሻݔଶሺߪ ש א ሻ for all x, yݕଶሺߪ ܸ and is denoted 
byܭሺఙభ,ఙమሻ.  
 Let G = ((ߪଵ, ,ଶሻߪ ሺߤଵ,  V. Then ك ଶሻሻ be an intuitionistic fuzzy graph on V and Sߤ
the intuitionistic fuzzy cardinality of S is defined to be ∑ ሾߪଵሺݒሻ ൅ ௌאሻሿ௏ݒଶሺߪ  . 
 The complement of an intuitionistic fuzzy graph G denoted by 
,ଵߪҧ=ሺሺܩ ,ଶሻߪ ሺߤଵതതത , ሻݔଵሺߪ =ଵതതത(xy)ߤ ݁ݎ݄݁ݓ ଶതതത ሻߤ ר ሻݕଵሺߪ െ ሻݕݔଶതതത ሺߤ ݀݊ܽ ሻݕݔଵሺߤ ൌ
ሻݔଶሺߪ ש ሻݕଶሺߪ െ  ሻ An edge e = xy of an intuitionistic fuzzy graph is called anݕݔଶሺߤ
effective edge if ߤଵሺݕݔሻ ൌ ሻݔଵሺߪ ר ሻݕݔଶሺߤ ݀݊ܽ ሻݕଵሺߪ ൌ ሻݔଶሺߪ ש  .ሻݕଶሺߪ
 ܰሺݔሻ ൌ ሼݕ א ሻݕݔଵሺߤ/ܸ ൌ ሻݔଵሺߪ ר ሻݕݔଶሺߤ ሻܽ݊݀ݕଵሺߪ ൌ ሻݔଶሺߪ ש  ሻሽ is calledݕଶሺߪ
the neighbourhood of x. ܰሾݔሿ ൌ ܰሺݔሻ ׫ ሼݔሽ is called the closed neighbourhood of x 
 The degree of a vertex can be generalised in different ways for an intuitionistic 
fuzzy graph G = (V,X). The weight of an effective edge e = xy with labelling    
ሺߤଵ, ଵߤ ଶሻ is defined asߤ ൅   .ଶߤ
 The effective degree of a vertex u is defined to be the sum of the weights of 
effective edges incident at u and is denoted by dE(u). ∑ ሻݒଵሺߪ ൅ ேሺ௨ሻאሻ௩ݒଶሺߪ  is called 
the neighbourhood degree and is denoted by dN(u). 
 The minimum effective degree ߜாሺܩሻ= minሼ݀ܧሺݑሻ|ݑ א ܸሺܩሻሽ and the maximum 
degree∆ாሺܩሻ ൌ ݑ|ሻݑሺܧሼ݀ݔܽ݉ א ܸሺܩሻሽ. 
ൌ ݁ ݁݃݀݁ ݊ܽ ݂݋ ݁݁ݎ݃݁݀ ݁݃݀݁ ݁ݒ݅ݐ݂݂ܿ݁݁ ݄݁ܶ   ܾ݁ ݋ݐ ݂݀݁݊݅݁݀ ݏ݅ ݒݑ 

dE(e)ൌ  ൜
ሻݑሺܧ݀ ൅ ሻݒሺܧ݀ െ ݁݃݀݁ ݁ݒ݅ݐ݂݂ܿ݁݁ ݊ܽ ݏ݅ ݁ ݂݅ 1

ሻݑሺܧ݀ ൅  ݁݃݀݁ ݁ݒ݅ݐ݂݂݂݂ܿ݁݁݁ ݊ܽ ݐ݋݊ ݏ݅ ݁ ݂݅ ሻݒሺܧ݀

 
 The minimum edge effective degree ࢾᇱ

ሺ݁ሻࡱ ൌ
݉݅݊ሼ݀ܧሺ݁ሻ|݁ א ܺሽ ܽ݊݀ ݄݁ݐ maximum edge effective degree 
∆ᇱ

ሻࢋሺࡱ ൌ ݁|ሺ݁ሻܧሼ݀ݔܽ݉ א ܺሽ. N(e) is the set of all effective edge incident with the 
vertices of e. 
 In a similar way minimum neighbourhood degree and the maximum 
neighbourhood degree denoted by ߜே and ∆ேrespectively can also be defined. 
 An intuitionistic fuzzy graph G = ((ߪଵ, ,ଶሻߪ ሺߤଵ,  ଶሻሻ is said to be bipartite if theߤ
vertex set V can be partitioned into ݕݐ݌݉݁ ݊݋݊ ݋ݓݐ ଵܸand ଶܸ such that every edge e 
of G has one end say u in ଵܸ and the other end say v in ଶܸ. Further if ߤଵሺݒݑሻ ൌ
ሻݑଵሺߪ ר ሻݒݑଶሺߤ ݀݊ܽ ሻݒଵሺߪ ൌ ሻݑଶሺߪ ש א ሻ for all uݒଶሺߪ ଵܸ ܽ݊݀ ݒ א ଶܸ then G is 
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called a complete bipartite graph and is denoted by ܭሺఊభభ,ఊభమሻ,ሺംమభ,ംమమሻ
,ଵଵߛ ݁ݎ݄݁ݓ    ଵଶߛ

are respectively the restriction of ߪଵ to ଵܸ ܽ݊݀ ଶܸ and ߛଶଵ,  ଶଶ are respectively theߛ
restrictions of ߪଶ ݋ݐ ଵܸ, ଶܸ  
 Line graph L (G) of a graph G is the graph whose vertices are the edges of G and 
two vertices in L(G) are adjacent if and only if their corresponding edges are adjacent 
in G. 
 Let G = ((ߪଵ, ,ଶሻߪ ሺߤଵ,  ଶሻሻ be an intuitionistic fuzzy graph. Intuitionistic fuzzyߤ
line graph of G is the intuitionistic fuzzy graph ܮூிሺܩሻ(or IFL(G)) = 
ሺሺߪଵ௙, ,ଶ௙ሻߪ ሺߤଵ௙, :ଵ௙ߪ ଶ௙ሻሻ is a set with four functionsߤ ܸሺܮሺܩሻሻ ՜ [0,1], 
:ଶ௙ߪ ܸ൫ܮሺܩሻ൯ ՜ ሾ0,1ሿ such that ߪଵ௙ሺ݁ሻ ൌ ଶ௙ሺ݁ሻߪ,ଵሺ݁ሻߤ ൌ ଶሺ݁ሻ and 0ߤ ൑ ଵ௙ሺ݁ሻߪ ൅
ଶ௙ሺ݁ሻߪ ൑ 1 and ߤ௜௙: ሻሻܩሺܮሺܧ  ՜ [0,1], ߤଶ௙: ሻ൯ܩሺܮ൫ܧ ՜ ሾ0,1ሿ such that ߤଵ௙ሺݔሻ ൑
ଵሺ݁௜ሻߤ ר ଵ൫ߤ ௝݁൯, ሻݔଶ௙ሺߤ ൑ ଶሺ݁௜ሻߤ ש ଶሺߤ ௝݁ሻ and 0 ൑ ሻݔଵ௙ሺߤ ൅ ሻݔଶ௙ሺߤ ൑ 1 where 
x=݁௜ ௝݁. 
 
Theorem 2.1 [7]: IF G is ݇ଵ,ଷ- free then ߛሺܩሻ ൌ  ሻܩ௜ሺߛ
 
 
Edge Domination in Graph 
Definition 3.1: Let G = ((ߪଵ, ,ଶሻߪ ሺߤଵ,  .ଶሻሻ be an intuitionistic fuzzy graph on (V,X)ߤ
A subset S of X is said to be an edge dominating set in G if for every edge not in X, 
there is an effective edge and is adjacent to some edge in X. The minimum 
intuitionistic fuzzy cardinality of an edge dominating set in G is called the edge 
domination number of G and is denoted by ߛᇱ. 
 The above definition of edge domination in intuitionistic fuzzy graph is motivated 
by the following sitiuation.. Let G be a graph which represents the road network of a 
city. Let the vertices denote the junctions and the edges denote the connecting 
junctions. From the statistical data that represents the number of vehicles passing 
through various junctions and the number of vehicles passing through various roads 
during a peak hour, the membership functions ሺߪଵ,ߪଶ) and ሺߤଵ,  ଶሻ on the vertex setߤ
and edge set of G can be constructed by using the standard technique given in 
(Bobroewicz etal.,1990; Reha Civanlar and Joel Trussel,1986). In this fuzzy graph an 
edge dominating set S can be interpreted as a set of roads which are busy in the sense 
that every road not in S is connected to a member in S by having a common junction 
in which the traffic flow is full. 
 
Example 3.2: If p is even then set of independent edges ݁ଵ,݁ଶ … ݁௣

ଶൗ  form an edge 
dominating set of ܭఙభ,ఙమ. If p is odd, then set of independent edges ݁ଵ, ݁ଶ, … . , ݁ሺ௣ିଵሻ ଶ⁄  
together with one more edge say ݁ሺ௣ାଵሻ ଶ⁄  forms an edge domination set of ܭఙభ,ఙమ . We 
have ߛ  ൫ܭఙభ,ఙమ൯ ൌ ݉݅݊ሼ∑ ଵሺ݁ሻߤ ൅ ଶ௘ߤ ሺ݁ሻሽ ݎ݁ݒ݋ ݊݁݇ܽݐ ݏ݅ ݉ݑ݉݅݊݅݉ ݁ݎ݄݁ݓ all sets 
of independent edges of G if |ܸ| = p is even and ߛᇱሺ݇ఙభ,ఙమሻ=݉݅݊ሼ∑ ଵሺ݁ሻߤ ൅௘
ଶሺ݁ሻߤ  ሽ where minimum is taken over all independent edges of G together with oneד
more edges of G if |ܸ| = p is odd. 
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Example 3.3: Let G be any intuitionistic fuzzy graph. Then ߛᇱሺܩሻ=௣ሺ௣ିଵሻ
ଶ

 if ߤଵሺݕݔሻ ൏
ሻݔଵሺߪ ר ሻ and µଶሺxyሻݕଶሺߪ ൏ σଶሺxሻ ש σଶሺyሻ for all x,y א ܸ 
 In particular ߛᇱሺ݇௣ሻതതതതത ൌ  ௣ሺ௣ିଵሻ

ଶ
 . 

 
.૜ࢋ࢒࢖࢓ࢇ࢞ࡱ ૝:  ߛ ቀܭሺఊభభ,ఊభమሻ,ሺംమభ,ംమమሻ

 ቁ ൌ ݉݅݊ሼ∑ ଵሺ݁ሻߤ ൅ ଶሺ݁ሻ௘ߤ ሽ where minimum is 
taken overall sets of independent edges of ܭሺఊభభ,ఊభమሻ,ሺംమభ,ംమమሻ

. 
 
Theorem 3.5: For any intuitionistic fuzzy graph G,  ߛᇱ ൅ ᇱഥߛ ൑ ݌ሺ݌ െ 1ሻ where ߛ,ഥ  is 
the edge domination number of ܩҧ and equality holds if and only if 0 ൏ ሻݕݔଵሺߤ ൏
ሻݔଵሺߪ ר ሻ ܽ݊݀ 0ݕଵሺߪ ൏ ሻݕݔଶሺߤ ൏ ሻݔଶሺߪ ש  .V א ሻ for all x,yݕଶሺߪ
 
Proof: The equality is trivial. Further ߛ, ൌ ௣ሺ௣ିଵሻ

ଶ
ሻݕݔଵሺߤ ݂݅ ݕ݈݊݋ ݀݊ܽ ݂݅  ൏ ሻݔଵሺߪ ר

ሻݕݔଶሺߤ ݀݊ܽ ሻݕଵሺߪ ൏ ሻݔଶሺߪ ש ᇱഥߛ V and א ሻ for all x,yݕଶሺߪ ൌ ௣ሺ௣ିଵሻ
ଶ

 if and only if 
ሻݔଵሺߪ ר ሻݕଵሺߪ െ µଵሺݕݔሻ ൏ ሻݔଵሺߪ ר ,ሻݕଵሺߪ ሻݔଶሺߪ ש ሻݕଶሺߪ െ ሻݕݔଶሺߤ ൏ ሻݔଶሺߪ ש
א ሻ for all x,yݕଶሺߪ  ܸ which is equivalent to ߤଵሺݕݔሻ ൐ 0 and ߤଶሺݕݔሻ ൐ 0. Hence 
ᇱߛ ൅ ᇱഥߛ ൌ ݌ሺ݌ െ 1ሻ if and only if 0 ൏ ሻݕݔଵሺߤ ൏ ሻݔଵሺߪ ר ሻ ܽ݊݀ 0ݕଵሺߪ ൏ ሻݕݔଶሺߤ ൏
ሻݔଶሺߪ ש  .V א ሻ for all x,yݕଶሺߪ
 
Definition 3.6: An edge dominating set S of an intuitionistic fuzzy graph G is said to 
be minimal edge dominating set if no proper subset of S is an edge dominating set. 
 The following theorem gives the characterisation of minimal edge dominating set. 
 
Theorem 3.7: An edge dominating set S is minimal if and only if for edge e א S, one 
of the following two conditions holds 
 a) N(e) ת ܵ ൌ ߮. 
 
b) there exists an edge f א ܺ െ ܵ such that N(f) ת ܵ = {e} and f is an effective edge. 
 
Proof: Let S be a minimal edge dominating set and eא ܵ. Then ܵ௘ ൌ ܵ െ ሼ݁ሽ is not an 
edge dominating set and hence there exists f א ܺ െ ܵ௘ such that f is not dominated by 
any element of ܵ௘. If f = e we get (a) and if f ് e we get (2). The converse is obvious. 
 
Definition 3.8: An edge e of an intuitionistic fuzzy graph G is said to be an isolated 
edge if no effective edges incident with the vertices of e. 
 Thus an isolated edge does not dominate any other vertex in G. 
 
Theorem 3.9: If G is a fuzzy graph without isolated edges then for every minimal 
edge dominating set S, X-S is also an edge domination set. 
 
Proof: Let f be any edge in S. Since G has no isolated edges, there is an edge 
xא ܰሺ݂ሻ. It follows from Theorem 3.6 that ܿ א ܺ െ ܵ. Thus every element of S is 
dominated by some element of X - S. 
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Corollary 3 10: For any graph G without isolated edges, ߛᇱ ൑ ቒ௣
ଷ
ቓ. 

 
Theorem 3.11: Let G be an intuitionistic fuzzy graph such that both G and ܩҧ has no 
isolated edges. Then (i) ߛᇱሺܩሻ ൅ ҧܩᇱሺߛ ൑ 2 ቒ௣

ଷ
ቓ 

(ii) ߛᇱሺܩሻߛᇱሺܩሻതതതതത ൑ ቒ௣
ଷ
ቓ

ଶ
 

 
Definition 3.12: A set S of edges of an intuitionistic fuzzy graph is said to be 
independent if for every edge eא ܵ, no efficient edge of S is incident with the vertices 
of e. 
 
Definition 3.13: An edge dominating S is said to be an independent edge dominating 
set if <S> is independent. 
 The minimum intuitionistic fuzzy cardinality of an independent edge dominating 
set of G is called the independent edge domination number of G and is denoted by ߛ௜

ᇱ. 
 
Theorem 3.14: For any intuitionistic fuzzy graph G, ߛᇱ ൌ ௜ߛ

ᇱ. 
 
Proof: Obviously ߛᇱሺܩሻ ൌ ଵ,ଷܭ ሻሻ. As L(G) isܩூிሺܮሺߛ െ free graph , by  
Theorem. 2.1 ߛሺ୍ܮ୊ሺܩሻ ൌ ሻܩ୊ሺ୍ܮ௜ሺߛ ሻ. Clearlyܩ୊ሺ୍ܮ௜ሺߛ ൌ ௜ߛ

ᇱሺܩሻ. Hence  ߛᇱ ൌ ௜ߛ
ᇱ 

 

Theorem 3.15: For any intuitionistic fuzzy graph G, ߛᇱ ൑ ݍ ՜ ∆ா
ᇱ where q is the 

number. of edges of G. 
 
Proof: Let e be an edge of maximum effective degree ∆ா

ᇱ. Let X be the edge set of G 
s.t |X| = q clearly X - N(e) is an edge dominating set of G so that ࢽᇱ ൑ ࢗ െ ࡱ∆

ᇱ. 
 
Definition 3.16: Let G be an intuitionistic fuzzy graph without isolated edges. An 
edge dominating set X is said to be a total edge dominating set if <S> has no isolated 
edge. 
 The minimum intuitionistic fuzzy cardinality of a total edge dominating set is 
called the total edge domination number of G and is denoted by ߛ௧

ᇱ. 
 
Theorem 3.17: For any intuitionistic fuzzy graph G, ࢽ ൑ ࢚ࢽ 

ᇱ  
 
Theorem 3.18: For any fuzzy graph G with q edges ࢚ࢽ

ᇱ ൌ  if and only if every edge ࢗ
of G has a unique neighbour. 
 
Proof: If every edge of G has a unique neighbour then X is the only total edge 
dominating set of G so that ߛ௧

ᇱ ൌ ௧ߛ Conversely suppose .ݍ
ᇱ ൌ  If there exists an .ݍ

edge with neighbours x and y then X-{x} is a total edge dominating set of G. So that 
௧ߛ

ᇱ ൏  .which is contradiction ݍ
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Corollary 3.19: If ߛ௧
ᇱ ൌ  .then the number of edges of G is even ,ݍ

 
Theorem 3.20: Let G be an intuitionistic fuzzy graph without isolated edges. Then 
௧ߛ

ᇱ ൅ ௧ ഥߛ ൑  and equality holds if and only if ݍ2
• The number of edges in G is even say 2n. 
• There is a set ܵଵ of n mutually disjoint 

ଷܲ
ᇱݏ (ሺ ௡ܲ ݀݁݊ݏ݁ܿ݅ݐݎ݁ݒ ݊ ݊݋ ݄ݐܽ݌ ݄݁ݐ ݏ݁ݐ݋) in G. 

• There is a set ܵଶ of n mutually disjoint ଷܲ
ᇱݏ in ܩҧ and  

• For any edge xy ב ܵଵ ׫ ܵଶ, 0 ൏ ሻݕݔଵሺߤ ൏ ሻݔଵሺߪ ר ሻ ܽ݊݀ 0ݕଵሺߪ ൏ ሻݕݔଶሺߤ ൏
ሻݔଶሺߪ ש  .ሻݕଶሺߪ

 
Proof: Since ߛ௧

ᇱ ൑ ௧ߛ and ݍ
ᇱതതതത ൑ ௧ߛ the inequality follows. Further ,ݍ2

ᇱ ൅ ௧ߛ
ᇱതതതത ൌ  if ݍ2

and only if ߛ௧
ᇱ ൌ ௧ߛ and ݍ

ᇱതതതത ൌ  and hence by corollary 3.19. The number of edges in ݍ
G is even say 2n. Since ߛ௧

ᇱ ൌ there is a set ܵଵ of n disjoint ଷܲ ,ݍ
ᇱݏ in G. Similarly 

there is a set ݏଶ of n disjoint ଷܲ
ᇱ in ܩҧ. Further xy ב ܵଵ ׫ ܵଶ then 0 ൏ ሻݕݔଵሺߤ ൏

ሻݔଵሺߪ ר ሻ ܽ݊݀ 0ݕଵሺߪ ൏ ሻݕݔଶሺߤ ൏ ሻݔଶሺߪ ש  .ሻ. The converse is obviousݕଶሺߪ
 
 
Conclusion 
The concept of edge domination in graphs is very rich both in theoretical 
developments and applications. Many edge domination parameters have been 
investigated by different authors and in this paper we have introduced the concept of 
edge domination, total edge domination and independent edge domination in fuzzy 
graphs. Work on other edge domination parameters will be reported in forthcoming 
papers. 
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