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Abstract

In this paper, ((c1, c2), 2) - regular domination in intuitionistic fuzzy
graph is defined. Also we introduced ((c1, c2), 2) - regular intuitionis-
tic strong(weak) fuzzy dominating set. Some properties of ((c1, c2), 2) -
regular domination and ((c1, c2), 2) - regular intuitionistic strong(weak)
domination are discussed.
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1 Introduction

Fuzzy sets (FS) introduced by (Zadeh, 1965) has showed mean-
ingful applications in many fields of study. The idea of fuzzy set is welcomed
because it handles uncertainty and vagueness which Cantorian set could not ad-
dress. A generalization of fuzzy sets was proposed by (Atanassov, 1983, 1986) as
intuitionistic fuzzy sets (IFS) which incorporate the degree of hesitation called
hesitation margin (and is defined as 1 minus the sum of membership and non-
membership degrees respectively). The notion of defining intuitionistic fuzzy set
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as generalized fuzzy set is quite interesting and useful in many application areas.
Research on the theory of intuitionistic fuzzy sets (IFSs) has been witnessing
an exponential growth in Mathematics and its applications. This ranges from
traditional Mathematics to Information Sciences. This leads to consider IFGs.

1.1 Review of Literature

K.A. Atanassov[1] introduced intuitionistic fuzzy sets in 1999.
Based on that Akram and W.A. Dudek[2] introduced intuitionistic fuzzy graph.
Domination in intuitionistic fuzzy graph were introduced by R. Parvathi and
G. Thamizhendhi [11]. M.G. Karunambigai, P. Sivasankar and K. Palanivel[6]
discussed some properties of regular intuitionistic fuzzy graph. S. Ravi Narayanan
and S. Murugesan[12] introduced (2, (c1, c2)) - pseudo regular intuitionistic fuzzy
graphs . The concept of double domination in intuitonistic fuzzy graph were
introduced by Nagoor gani, M. Akram and S. Anupriya [8]. These motivates
us to define ((c1, c2), 2) - regular domination in intuitionistic fuzzy graph and
discussed some of its properties.
Throughout this paper, the vertices take the membership value A = (μ1, γ1)

and edges take the membership value B = (μ2, γ2).

2 Preliminaries

We present some known definitions related to fuzzy graphs and intu-
itionistic fuzzy graphs for ready reference to go through the work presented
in this paper. By a graph, we mean a pair G = G∗(V,E) , where V is the
set of vertices of a graph G and E is the set of edges of a graph G . Two
vertices u, v ∈ V are said to be neighbours if uv ∈ E . The set of all ver-
tices adjacent to v is called the open neighbourhood of v and is denoted by
N(v) = {u ∈ V : vu ∈ E} . When v is also included, it is called a closed neigh-
bourhood and it is N [v] = N(v)∪{v} . The degree of a vertex v is the number
of edges incident at v or deg(v) = |N(v)|.

Definition 2.1. A fuzzy graph G : (σ, μ) is a pair of functions (σ, μ) ,
where σ : V → [0,1] is a fuzzy subset of a non-empty set V and μ : V × V →
[0, 1] is a symmetric fuzzy relation on σ such that for all u, v in V , the relation
μ(u, v) ≤ σ(u) ∧ σ(v) is satisfied. A fuzzy graph G is called complete fuzzy
graph if the relation μ(u, v) = σ(u) ∧ σ(v) is satisfied.

Definition 2.2. An intuitionistic fuzzy graph with underlying set V is de-
fined to be a pair G = (V,E) where
(i) V = {v1, v2, v3, . . . , vn} such that μ1 : V → [0, 1] and γ1 : V → [0, 1]
denote the degree of membership and non-membership of the element vi ∈ V,
(i = 1, 2, 3, . . . , n) , such that 0 ≤ μ1(vi)+ γ1(vi) ≤ 1
(ii) E ⊆V×V where μ2 : V × V → [0, 1] and γ2 : V × V → [0, 1] are such
that μ2(vi, vj) ≤ min{μ1(vi), μ1(vj)} and γ2(vi, vj) ≤ max{γ1(vi), γ1(vj) } and
0 ≤ μ2(vi, vj) + γ2(vi, vj) ≤ 1 , for every (vi, vj) ∈ E, (i, j = 1, 2, . . . , n) .
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Definition 2.3. Let G : (V,E) be an intuitionistic fuzzy graph on G∗(V,E) .
Then the degree of a vertex vi ∈ G is defined by d(vi) = (dμ1(vi), dγ1(vi)),
where dμ1(vi) =

∑
μ2(vi, vj) and dγ1(vi) =

∑
γ2(vi, vj) , for (vi, vj) ∈ E and

μ2(vi, vj) = 0 and γ2(vi, vj) = 0 for (vi, vj) /∈ E .

Definition 2.4. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A
vertex u is said to dominate a vertex v is μ2(u, v) = μ1(u) ∧ μ1(v) and
γ2(u, v) = γ1(u) ∨ γ1(v) .

Definition 2.5. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A
subset S of V is said to be intuitionistic fuzzy dominating set if every vertex
v ∈ V − S is dominated by some elements of S .

Definition 2.6. Let G be an intuitionistic fuzzy graph on G∗(V,E) . Then

the cardinality of G is defined to be |G| =
∑
| 1+μ1(vi)−γ1(vi)2 |+

∑
| 1+μ2(vivj)−γ2(vivj)2 |

Definition 2.7. Let G be an intuitionistic fuzzy graph on G∗(V,E) . Then

the vertex cardinality of G is defined to be |G| =
∑
| 1+μ1(vi)−γ1(vi)2 |

Definition 2.8. Let G be an intuitionistic fuzzy graph on G∗(V,E) . The
neighbourhood of a vertex v ∈ V is defined by
N(v) = {u ∈ V : μ2(uv) = μ1(u)∧μ1(v) and γ2(uv) = γ1(u)∨ γ1(v)} . The

neighbourhood degree is denoted by dN (v) .
The minimum neighbourhood degree is δN (G) = ∧{dN (v) : v ∈ V } .
The maximum neighbourhood degree is ΔN (G) = ∨{dN (v) : v ∈ V } .

Definition 2.9. Let G be an intuitionistic fuzzy graph on G∗(V,E) . The

effective degree of a vertex v ∈ V is defined as dE(v) =
∑
[ 1+μ2(uv)−γ2(uv)2 ] .

The minimum effective degree is δE(G) = ∧{dE(v) : v ∈ V } .
The maximum effective degree is ΔE(G) = ∨{dE(v) : v ∈ V } .

Definition 2.10. Let G be an intuitionistic fuzzy graph on G∗(V,E) . Let
u and v be any two vertices in G . Then u is said to strongly dominate v ( v
weakly dominate u ) if (i) u dominate v (ii) dN (u) ≥ dN (v) .

Definition 2.11. Let G be an intuitionistic fuzzy graph on G∗(V,E) . VδN =
{v ∈ V : dN (v) = δN (G)} and VΔN = {v ∈ V : dN (v) = ΔN (G)} .

3 ((c1, c2), 2)-Regular Domination in Intuitionis-
tic Fuzzy Graph

Definition 3.1. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A
subset S of V is said to be ((c1, c2), 2) -regular intuitionistic fuzzy dominating
set if (i) every v ∈ V − S is dominated by any two vertices in S . (ii) every
vertex in S has degree (c1, c2) .
The minimum intuitionistic fuzzy cardinality of ((c1, c2), 2) -regular intu-

itionistic fuzzy dominating set is called ((c1, c2), 2) -regular intuitionistic fuzzy
domination number and is denoted by γrif (G) .
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Example 3.2. Consider an intuitionistic fuzzy graph on G∗(V,E) .

u(0.1, 0.2)

v(0.3, 0.4)

w(0.4, 0.2)

x(0.1, 0.1)

y(0.1, 0.2)

z(0.3, 0.4)

c(0.5, 0.2)

(0.1, 0.4) (0.1, 0.2) (0.1, 0.2) (0.1, 0.4)

(0.3, 0.4)(0.1, 0.2)(0.1, 0.2)
(0.3, 0.4)

Figure.1

Here S = {v, x, z} and V − S = {u, w, y, c} . The vertices {u, w} are
dominated by {v, x} and the vertices {y, c} are dominated by {x, z} . Also,
d(v) = (0.4, 0.8) , for all v ∈ S . Hence G is ((0.4, 0.8), 2) -regular intuitionistic
fuzzy dominating set. Hence γrif (G) = 1.4.

Definition 3.3. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A set
S ⊆ V is said to be ((c1, c2), 2) -regular intuitionistic strong fuzzy dominating
set if every vertex v in V − S is strongly dominated by any two vertices of S
and each vertex in S has degree (c1, c2) .
The minimum intuitionistic fuzzy cardinality of ((c1, c2), 2) -regular intu-

itionistic strong fuzzy dominating set is called ((c1, c2), 2) -regular intuitionistic
strong fuzzy domination number and is denoted by γrisf (G) .

Example 3.4. Consider an intuitionistic fuzzy graph on G∗(V,E) .

u(0.4, 0.2) v(0.3, 0.3)

w(0.5, 0.1)

x(0.4, 0.2)y(0.2, 0.1)

(0.3, 0.3)

(0.2, 0.2)

(0.4, 0.2)

(0.2, 0.2)

(0.2, 0.2)

(0.4, 0.2)

(0.3, 0.3)

Figure.2

Here, S = {u, x} is minimum size of intuitionistic strong fuzzy dominating
set and every vertex in S has degree (0.9, 0.7) . Hence G is ((0.9, 0.7), 2) -
regular intuitionistic strong fuzzy dominating set. Also, γrisf (G) = 1.2.

Definition 3.5. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A set
S ⊆ V is said to be ((c1, c2), 2) -regular intuitionistic weak fuzzy dominating
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set if every vertex v in V − S is weakly dominated by any two vertices of S
and each vertex in S has degree (c1, c2) .
The minimum intuitionistic fuzzy cardinality of ((c1, c2), 2) -regular intu-

itionistic weak fuzzy dominating set is called ((c1, c2), 2) -regular intuitionistic
weak fuzzy domination number and is denoted by γriwf (G) .

Example 3.6. Consider an intuitionistic fuzzy graph on G∗(V,E) .

u(0.3, 0.4) v(0.2, 0.1) w(0.2, 0.1) x(0.4, 0.4)

y(0.4, 0.2) z(0.1, 0.2) c(0.3, 0.2)

(0.3, 0.4) (0.2, 0.2) (0.1, 0.2) (0.1, 0.2) (0.2, 0.2) (0.3, 0.4)

(0.1, 0.2) (0.1, 0.2)

Figure.3

Here, S = {u, v, w, x} is minimum size of intuitionistic weak fuzzy dominat-
ing set and every vertex in S has degree (0.3, 0.4) . Hence G is ((0.3, 0.4), 2) -
regular intuitionistic weak fuzzy dominating set. Also, γriwf (G) = 2.05.

Theorem 3.7. For an intuitionistic fuzzy graph of order P ,
(i) γrif (G) ≤ γrisf (G) ≤ P −ΔN (G) ≤ P −ΔE(G)
(ii) γrif (G) ≤ γriwf (G) ≤ P − δN (G) ≤ P − δE(G)

Proof. Since every ((c1, c2), 2) -regular intuitionistic strong fuzzy dominating set
is a ((c1, c2), 2) -regular intuitionistic fuzzy dominating set, we have γrif (G) ≤
γrisf (G). If u ∈ V and dN (u) = ΔN (G) , then clearly V−N(u) is a ((c1, c2), 2) -
regular intuitionistic strong fuzzy dominating set. So, γrisf (G) ≤ |V −N(u)| ⇒
γrisf (G) ≤ P −ΔN (G) . Also, ΔE(G) ≤ ΔN (G)⇒ P −ΔN (G) ≤ P −ΔE(G) .
Hence γrif (G) ≤ γrisf (G) ≤ P −ΔN (G) ≤ P −ΔE(G) . Further, since every
((c1, c2), 2) -regular intuitionistic weak fuzzy dominating set is a ((c1, c2), 2) -
regular intuitionistic fuzzy dominating set, we have γrif (G) ≤ γriwf (G). If
u ∈ V and dN (u) = δN (G) , then clearly V −N(u) is a ((c1, c2), 2) -regular intu-
itionistic weak fuzzy dominating set. So, γriwf (G) ≤ |V −N(u)| ⇒ γriwf (G) ≤
P − δN (G) . Also, δE(G) ≤ δN (G) ⇒ P − δN (G) ≤ P − δE(G) . Hence
γrif (G) ≤ γrisf (G) ≤ P − δN (G) ≤ P − δE(G) .

Definition 3.8. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A subset
S of V is said to be ((c1, c2), 2) -regular independent intuitionistic fuzzy domi-
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nating set if (i) S is ((c1, c2), 2) -regular intuitionistic fuzzy dominating set (ii)
μ2(u, v) < μ1(u) ∧ μ1(v) and γ2(u, v) < γ1(u) ∨ γ1(v) , for all u, v ∈ S .

The minimum intuitionistic fuzzy cardinality of ((c1, c2), 2) -regular in-
dependent intuitionistic fuzzy dominating set is denoted by irif (G) .

Example 3.9. Consider an intuitionistic fuzzy graph on G∗(V,E) .

u(0.1, 0.1)

v(0.1, 0.2)

w(0.4, 0.1)
x(0.1, 0.2)

y(0.5, 0.1)

(0.1, 0.2)

(0.1, 0.2)

(0.1, 0.2)

(0.1, 0.1)

(0.1, 0.1)

(0.1, 0.1)

(0.1, 0.2)

Here, S = {u,w} is ((0.3, 0.4), 2) - regular independent intuitionistic fuzzy
dominating set. Hence irif (G) = 1.15 .

Definition 3.10. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A
((c1, c2), 2) -regular intuitionistic strong fuzzy dominating set is said to be ((c1, c2), 2) -
regular independent intuitionistic strong fuzzy dominating set if S is indepen-
dent.
The minimum intuitionistic fuzzy cardinality of ((c1, c2), 2) -regular inde-

pendent intuitionistic strong fuzzy dominating set is called ((c1, c2), 2) -regular
independent intuitionistic strong fuzzy domination number and is denoted by
irisf (G).

Example 3.11. Consider the following graph.

u(0.6, 0.2) v(0.2, 0.4) w(0.5, 0.1)

x(0.4, 0.2)y(0.2, 0.1)z(0.4, 0.2)

(0.2, 0.4) (0.2, 0.4)

(0.4, 0.2) (0.2, 0.2) (0.4, 0.2)

(0.2, 0.2) (0.2, 0.2)
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Here, S = {v, x, z} is minimum size of ((0.6, 0.6), 2) -regular independent
intuitionistic strong fuzzy dominating set. Hence irisf (G) = 1.6.

Definition 3.12. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A
((c1, c2), 2) -regular intuitionistic weak fuzzy dominating set is said to be ((c1, c2), 2) -
regular independent intuitionistic weak fuzzy dominating set if S is indepen-
dent.
The minimum intuitionistic fuzzy cardinality of ((c1, c2), 2) -regular inde-

pendent intuitionistic weak fuzzy dominating set is called ((c1, c2), 2) -regular
independent intuitionistic weak fuzzy domination number and is denoted by
iriwf (G)

Example 3.13. Consider an intuitionistic fuzzy graph on G∗(V,E) .

u(0.2, 0.3)

v(0.3, 0.2)

w(0.5, 0.3)
x(0.3, 0.2)

y(0.2, 0.3)

(0.2, 0.3)(0.2, 0.3)

(0.2, 0.3)

(0.2, 0.3)

(0.2, 0.3)

Figure.5

Here, S = {u, v w} is minimum size of ((0.4, 0.6), 2) - regular independent
intuitionistic weak fuzzy dominating set. Hence iriwf (G) = 1.6.

Theorem 3.14. Let G be an intuitionistic fuzzy graph on G∗(V,E) . If S is
((c1, c2), 2) -regular independent intuitionistic weak fuzzy dominating set of G
then S ∩ VδN 6= φ .

Proof. Let v ∈ VδN . Since S is ((c1, c2), 2) -regular independent intuitionistic
weak fuzzy dominating set, either v ∈ S or there exists a vertex u ∈ S such that
μ2(uv) = μ1(u) ∧ μ1(v) and γ2(uv) = γ1(u) ∨ γ1(v) for which dN (u) ≤ dN (v) .
If v ∈ S , then clearly S ∩ VδN 6= φ . On the other hand if dN (u) ≤ dN (v) ,
since dN (v) = δN (G) , we have u ∈ VδN (G) . Hence S ∩ VδN 6= φ .

Theorem 3.15. Let G be an intuitionistic fuzzy graph on G∗(V,E) . If S is
((c1, c2), 2) -regular independent intuitionistic strong fuzzy dominating set of G
then S ∩ VΔN 6= φ .

Proof. Let v ∈ VδN . Since S is ((c1, c2), 2) -regular independent intuitionistic
strong fuzzy dominating set, either v ∈ S or there exists a vertex u ∈ S such
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that μ2(uv) = μ1(u) ∧ μ1(v) and γ2(uv) = γ1(u) ∨ γ1(v) for which dN (u) ≥
dN (v) . If v ∈ S , then clearly S ∩ VΔN 6= φ . On the other hand if dN (u) ≥
dN (v) , since dN (v) = ΔN (G) , we have u ∈ VΔN (G) . Hence S ∩ VΔN 6= φ .

Theorem 3.16. Let G be an intuitionistic fuzzy graph on G∗(V,E) . Then
irisf (G) ≤ P −ΔN (G) .

Proof. Let S be ((c1, c2), 2) -regular independent intuitionistic strong fuzzy
dominating set. Then S ∩ VΔN 6= φ . Let v ∈ S ∩ VΔN . Since S is
independent, S ∩ N(v) = φ . So, S ⊆ V −N(v) ⇒ |S| ≤ |V −N(v)|. Hence
irisf (G) ≤ P −ΔN (G) .

Theorem 3.17. Let G be an intuitionistic fuzzy graph on G∗(V,E) . Then
iriwf (G) ≤ P − δN (G) .

Proof. Let S be ((c1, c2), 2) -regular independent intuitionistic weak fuzzy dom-
inating set. Then S ∩ VδN 6= φ . Let v ∈ S ∩ VδN . Since S is indepen-
dent, S ∩ N(v) = φ . So, S ⊆ V − N(v) ⇒ |S| ≤ |V − N(v)|. Hence
iriwf (G) ≤ P − δN (G) .

Theorem 3.18. For a complete intuitionistic fuzzy graph G , let v1, v2 ∈ G
be the vertices having minimal and maximal vertex cardinality then

γrisf (G) = [
1+μ1(v1)−γ1(v1)

2 ] + [ 1+μ1(v2)−γ1(v2)2 ]

Proof. Let G be a complete intuitionistic fuzzy graph. Then there exists strong
arc between every pair of vertices. If v1, v2 ∈ G be the vertices having minimal
and maximal vertex cardinality such that dN (v1) ≥ dN (ui) and dN (v2) ≥
dN (ui) for every ui ∈ V − {v1, v2} , then we get {v1, v2} is a ((c1, c2), 2) -
regular intuitionistic strong fuzzy dominating set. Hence

γrisf (G) = [
1+μ1(v1)−γ1(v1)

2 ] + [ 1+μ1(v2)−γ1(v2)2 ]

Similarly, γriwf (G) = [
1+μ1(u1)−γ1(u1)

2 ] + [ 1+μ1(u2)−γ1(u2)2 ]

Definition 3.19. A ((c1, c2), 2) -regular intuitionistic fuzzy dominating set
of a graph G is said to be minimal ((c1, c2), 2) -regular intuitionistic fuzzy dom-
inating set if it contains no ((c1, c2), 2) -regular intuitionistic fuzzy dominating
set as a proper subset.

The maximum size of minimal ((c1, c2), 2) -regular intuitionistic fuzzy
dominating set is denoted by Γrif (G) .

Example 3.20. Consider the following graph.
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u(0.2, 0.2)

v(0.3, 0.4)

w(0.2, 0.2)

x(0.1, 01)

y(0.4, 0.2)

z(0.2, 0.4)

c(0.3, 0.3)

(0.2, 0.4) (0.1, 0.2)
(0.1, 0.2) (0.2, 0.4)

(0.2, 0.4)
(0.1, 0.2)

(0.1, 0.2)

(0.2, 0.4)

(0.1, 0.2)

In above graph {2, 4, 6} minimal ((0.4, 0.8), 2) -regular intuitionistic fuzzy
dominating set.

Theorem 3.21. If G is ((c1, c2), 2) -regular intuitionistic fuzzy graph and S
is minimal ((c1, c2), 2) -regular intuitionistic fuzzy dominating set then V − S
is ((c1, c2), 2) -regular intuitionistic fuzzy dominating set.

Proof. Let S be minimal ((c1, c2), 2) -regular intuitionistic fuzzy dominating
set. Suppose V −S is not ((c1, c2), 2) -regular intuitionistic fuzzy dominating set
then u ∈ S is not dominated by two vertices in V −S . Since G is ((c1, c2), 2) -
regular intuitionistic fuzzy graph, u must be dominated by two vertices in
S − {u} ⇒ S − {u} is ((c1, c2), 2) -regular intuitionistic fuzzy dominating set
which is a contradiction. Thus every vertex in S is dominated by two vertices
in V − S . Hence V − S is ((c1, c2), 2) -regular intuitionistic fuzzy dominating
set.

Definition 3.22. Let G be an intuitionistic fuzzy graph on G∗(V,E) . A set
S ⊆ V is said to be minimal ((c1, c2), 2) - regular intuitionistic strong(weak)
fuzzy dominating set if S −{v} is not a intuitionistic strong(weak) fuzzy dom-
inating set.

Theorem 3.23. A ((c1, c2), 2) -regular dominating set of an intuitionistic fuzzy
graph G is a minimal ((c1, c2), 2) - regular dominating set if and only if for each
v ∈ S one of the following two condition holds.

1. N(v) ∩ S = φ

2. There exists vertex u ∈ V − S such that N(u) ∩ S = S .

Proof. Let S be minimal ((c1, c2), 2) - regular dominating set. Then for each
vertex v ∈ S , S − {v} is not a ((c1, c2), 2) - intuitionistic fuzzy dominating
set. This means that some vertex u ∈ V − (S − {v}) is not dominated by
two vertices in S − {v} . Then either u = v or u ∈ V − S . If u = v then
N(u) ⊆ V − S ⇒ N(u) ∩ S = φ . If v 6= u then u ∈ V − S . Since u is not
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dominated by S − {v} , u is dominated by two vertices of v1, v2 of S . Then
the vertex u is adjacent to v1, v2 in S . Hence N(u) ∩ S = S .

Conversely suppose that S is ((c1, c2), 2) - regular intuitionistic fuzzy
dominating set and for each v ∈ S one of the two condition holds. Suppose
S is not minimal dominating set then there exists v ∈ S such that S − {v}
is ((c1, c2), 2) -regular intuitionistic fuzzy dominating set. Thus v is dominated
by at least two vertices in S − {v} . Then N(v) * S − {v} . Hence condition
(1) does not hold. Also, if S − {v} is ((c1, c2), 2) - regular intuitionistic fuzzy
dominating set. Then every vertex u in V − (S − {v}) is dominated by at
least two vertex in S − {v} . So, N(u) ∩ S 6= S . Hence condition (2) does
not hold. This leads to a contradiction. Hence S must be minimal ((c1, c2), 2)
intuitionistic fuzzy dominating set.

Theorem 3.24. Let S be minimal ((c1, c2), 2) - regular intuitionistic weak fuzzy
dominating set. Then for each v ∈ S one of the following condition holds.

1. No vertex in S is ((c1, c2), 2) - regular weakly dominate v .

2. There exists u ∈ V − S such that v is the only vertex in S which is
((c1, c2), 2) - regular weakly dominate u .

Proof. Proof is similar to Theorem 3.23 .

Definition 3.25. A ((c1, c2), 2) regular intuitionistic fuzzy dominating set
of a graph G is said to be minimum ((c1, c2), 2) regular intuitionistic fuzzy
dominating set if it is dominating set of minimum size.

Example 3.26. Consider the graph given in example 3.20

Here, {2, 4, 6}, {2, 4, 6, 7} are (2, (0.4, 0.8)) -regular intuitionistic fuzzy
dominating set of which {2, 4, 6} is of minimum size. Hence {2, 4, 6} mini-
mum ((0.4, 0.8), 2) -regular intuitionistic fuzzy dominating set.

Definition 3.27. A ((c1, c2), 2) - regular independent intuitionistic fuzzy
dominating set is said to be maximal ((c1, c2), 2) - regular independent intu-
itionistic fuzzy dominating set if every proper subset of S is not independent
intuitionistic fuzzy dominating set.

Theorem 3.28. A ((c1, c2), 2) - regular independent intuitionistic fuzzy domi-
nating set is maximal if and only if it is independent and ((c1, c2), 2) - regular
intuitionistic fuzzy dominating set.

Proof. Suppose S is maximal ((c1, c2), 2) - regular independent intuitionistic
fuzzy dominating set. Then for each u ∈ V −S , there exists v ∈ S such that v
is dominated by two vertices of S and each vertex in S has degree ((c1, c2), 2) .
Hence G is ((c1, c2), 2) - regular independent intuitionistic fuzzy dominating
set. Clearly S is independent.

Conversely assume that S is independent and ((c1, c2), 2) - regular in-
tuitionistic fuzzy dominating set. Suppose S is not maximal, then there exists
u ∈ V − S such that S

⋃
{u} is independent. Then u ∈ V − S is not adjacent

to any vertex in S which is a contradiction. Hence S is maximal.
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Theorem 3.29. Every maximal ((c1, c2), 2) - regular independent intuitionis-
tic fuzzy dominating set is a minimal ((c1, c2), 2) - regular intuitionistic fuzzy
dominating set.

Proof. Let S be maximal ((c1, c2), 2) - regular independent intuitionistic fuzzy
dominating set. Then S is maximal ((c1, c2), 2) - regular intuitionistic fuzzy
dominating set. Suppose S is not minimal, then there exists at least one vertex
v ∈ S for which S−{v} is a dominating set ⇒ every vertex in (V − (S−{v}))
is dominated by at least one vertex in S − {v} ⇒ v is adjacent to at least one
vertex in S ⇒ S is not independent intuitionistic fuzzy dominating set. which
is a contradiction. Hence S is minimal ((c1, c2), 2) - regular intuitionistic fuzzy
dominating set.

Theorem 3.30. In any graph G , γrif (G) ≤ irif (G) ≤ Γrif (G) .

Proof. Since every minimum ((c1, c2), 2) - regular independent intuitionistic fuzzy
dominating set is ((c1, c2), 2) - regular intuitionistic fuzzy dominating set, we
have γrif (G) ≤ irif (G)
Since minimum ((c1, c2), 2) - regular intuitionistic fuzzy dominating set is a

minimal ((c1, c2), 2) - regular intuitionistic fuzzy dominating set we have irif (G) ≤
Γrif (G) . Hence the result follows.

Acknowledgement: The authors welcome valuable suggestions from the
referees for the improvement of the paper.
Conclusion: In this paper we have defined ((c1, c2), 2) regular domination

in intuitionistic fuzzy graph and discussed some of its properties. The authors
have an idea to extend this ((c1, c2), 2) regular concept to other areas of dom-
ination and also try to find application of ((c1, c2), 2) regular domination in
intuitionistic fuzzy graph in the forth coming works.
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