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Abstract
In this paper we define the notion of regularity of intuitionistic anti-fuzzy graphs. Also illustrated the path in an
intuitionistic anti-fuzzy graph with some properties. The domination is a distinctive characteristic of an intuitionistic
anti-fuzzy graph, hence which can be discussed with specific norms. The connected strong domination and
multi-connected domination in intuitionistic anti-fuzzy graph with their dominating set and domination number are
some peculiar terms in this paper. Also we derive some theorems based on these domination parameters of
intuitionistic anti-fuzzy graph.
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1. Introduction
Fuzzy graph is defined by Kaufmann [2] as an extension of
the definition of fuzzy sets and fuzzy relations introduced by
L. A. Zadeh [15]. Rosenfeld [11] introduced the concept of
graph theoretical terms like path, cycle and connecetdness
in 1998. The theory of intuitionistic fuzzy relation has been
introduced by Atanassov [1] using membership values and
non-membership values. But this theory of intuitionistic fuzzy
relation evoke the development of intuitionistic fuzzy graph.
In the theory of IFG, each node and edge are defined by using

the membership value and non-membership value which are
in between 0 and 1 inclusive. A. Somasundaram and S. Soma-
sundaram [13] gave an introductory discussion on domination
in fuzzy graph. They had defined the notion of domination
by using effective edges in fuzzy graph. But NagoorGani
and Chandrasekharan [9] defined domination and independent
domination in fuzzy graph using strong arcs. These theories
led to the introduction of domination in intuitionistic fuzzy
graph. But anti fuzziness exist in many situations of our day
to day life. So the theory of IFG and its domination was a
thought provoking idea to develop the intuitionistic anti-fuzzy
graph and its properties. R. Muthuraj, Vijesh V. V. et al. [7],
defined the concept of intuitionistic anti-fuzzy graph and their
properties including operations like anti-union, anti-join etc.
But domination is an essential term in the discussion of every
fuzzy graphs, so we discussed domination in intuitionistic
anti-fuzzy graphs too. Here we are introducing some more
special kind of domination parameters and discussing their
properties.

2. Preliminaries
Definition 2.1. An intuitionistic anti-fuzzy graph is of the
form G = 〈V,E〉 where
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(i) V = {v1,v2, . . . . . .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 respectively and

0≤ µ1 (vi)+ γ1 (vi)≤ 1 (2.1)

for every vi ∈V,(i = 1,2, . . .n).

(i) E ⊆V ×V where µ2 : V ×V → [0,1] and γ2 : V ×V →
[0,1] are such that

µ2 (vi,v j)≥max{µ1 (vi) ,µ1 (vi)} , (2.2)

γ2 (vi,v j)≥min
{

γ1 (vi) ,γ1 (v j)
}

(2.3)

and

0≤ µ2 (vi,v j)+ γ2 (vi,v j)≤ 1 (2.4)

for every (vi,v j) ∈ E,(i, j = 1,2, . . .n).

Note 2.2. If one of the inequalities (2.1) or (2.2) or (2.3) or
(2.4) is not satisfied, then the graph G is not an intuitionistic
anti-fuzzy graph.

Note 2.3. An intuitionistic anti-fuzzy graph 〈V,E〉 is denoted
by GA〈V,E〉.

Note 2.4. The triple 〈vi,µ1i,γ1i〉 represent the degree of mem-
bership and non − membership of vertex vi. Also the triple〈
ei j,µ2i j,γ2i j

〉
represent the degree of membership and non -

membership of edge ei j = (vi,v j) on V

Here µ1i =µ1 (vi) ,γ1i = γ1 (vi)

and µ2i j =µ2 (vi,v j) ,γ2i j = γ2 (vi,v j)

Note 2.5. If µ2i j = γ2i j = 0, for some i and j, then there is no
edge between the vertices vi and v j.

Example 2.6. See Fig. 1.

Figure 1. Intuitionistic anti-fuzzy graph GA〈V,E〉

Definition 2.7. An intuitionistic anti-fuzzy graphH A ( V ′,E ′)
is an intuitionistic anti-fuzzy sub graph of GA〈V,E〉 if V ′ ⊆
V,E ′ ⊆ E such that µ ′1i ≤ µ1i, γ ′1i ≥ γ1i and µ ′2i j ≤ µ2i j, γ ′2i j
≥ γ2i j.

Definition 2.8. An intuitionistic anti-fuzzy sub graph HA (V ′,E ′)
is called a spanning intuitionistic anti-fuzzy sub graph of
GA〈V,E〉 if (i)V ′=V,E ′=E and (ii)µ ′1i = µ1i, γ ′1i = γ1i,∀i, j.

Definition 2.9. Let GA = 〈V,E〉 be an intuitionistic anti-fuzzy
graph. Then the vertex cardinality of V is defined by

|V |= ∑
vi∈V

(
1+µ1 (vi)− γ1 (vi)

2

)
Definition 2.10. Let GA = 〈V,E〉 be an intuitionistic anti-
fuzzy graph. Then the edge cardinality of E is defined by

|E|= ∑
(vi,v j)∈E

(
1+µ2 (vi,v j)− γ2 (vi,v j)

2

)

= ∑
ei∈E

(
1+µ2 (ei)− γ2 (ei)

2

)
Definition 2.11. Let GA = 〈V,E〉 be an intuitionistic anti-
fuzzy graph. Then the cardinality of GA is defined by

|GA|= ||V |+ |E||=

∣∣∣∣∣∑vi∈V

(
1+µ1 (vi)− γ1 (vi)

2

)

+ ∑
(vi,v j)∈E

(
1+µ2 (vi,v j)− γ2 (vi,v j)

2

)∣∣∣∣∣∣
Definition 2.12. The vertices u and v are said to be the neigh-
bours in an intuitionistic anti-fuzzy graph GA if either of the
following conditions hold.

(i) µ2(u,v)> 0, γ2(u,v)> 0

(ii) µ2(u,v) = 0, γ2(u,v)> 0

(iii) µ2(u,v)> 0, γ2(u,v) = 0.

Definition 2.13. An edge e = (u,v) of intuitionistic anti-fuzzy
graph GA = 〈V,E〉 is said to be an effective edge if µ2(u,v) =
max{µ1(u),µ1(v)} and γ2(u,v) = min{γ1(u),γ1(v)}.

Definition 2.14. An intuitionistic anti-fuzzy graph GA = 〈V,E〉
is said to be complete if µ2i j = max

{
µ1i,µ1 j

}
and γ2i j =

min
{

γ1i,γ1 j
}
,∀vi,v j ∈V .

Note 2.15. The underlying graph of a complete intuitionistic
anti-fuzzy graph is complete.

Definition 2.16. An intuitionistic anti-fuzzy graph GA = 〈V,E〉
is said to be bipartite intuitionistic antifuzzy graph if the ver-
tex set V can be partitioned into two non-empty sets V1 and
V2 such that

(i) µ2i j = 0 and γ2i j = 0, if vi,v j ∈V1 or vi,v j ∈V2

(ii) µ2i j > 0 and γ2i j > 0, if vi ∈ V1 or v j ∈ V2 for some i
and j
(or) µ2i j = 0 and γ2i j > 0, if vi ∈V1 or v j ∈V2 for some
i and j
(or) µ2i j > 0 and γ2i j = 0, if vi ∈V1 or v j ∈V2 for some
i and j
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Definition 2.17. A bipartite IAFG graph GA = 〈V,E〉 is said
to be complete if µ2(u,v)=max{µ1(u),µ1(v)} and γ2(u,v)=
min{γ1(u),γ1(v)} for all u ∈V1 and v ∈V2.

Definition 2.18. An IAFG graph GA = 〈V,E〉 is said to be
strong if µ2i j = max

{
µ1i,µ1 j

}
and

γ2i j = min
{

γ1i,γ1 j
}
,∀(vi,v j) ∈ E.

3. Regularity in IAFG

Definition 3.1. Let GA = 〈V,E〉 be an IAFG. The degree of a
vertex u is denoted by dGA(u) and defined as

dGA(u) =
n

∑
(u,v)∈E

(
1+µ2(u,v)− γ2(u,v)

2

)

=
n

∑
v6=u

(
1+µ2(u,v)− γ2(u,v)

2

)
Definition 3.2. The minimum degree of an intuitionistic anti-
fuzzy graphGA = 〈V,E〉 is δ (GA) = min

{
dGA(u)/u ∈V

}
.

Definition 3.3. The maximum degree of an intuitionistic anti-
fuzzy graphGA = 〈V,E〉 is ∆(GA) = max

{
dGA(u)/u ∈V

}
.

Definition 3.4. The total degree of a vertex u in an intuition-
istic anti-fuzzy graphG A = 〈V,E〉 is defined

td(u) = dGA(u)+
(

1+µ1(u)− γ1(u)
2

)
Example 3.5. See Fig 2.

Figure 2. Intuitionistic Anti-Fuzzy Graph GA

In Figure 2, degree of vertex u is 1.7, degree of vertex v
is 1.5, degree of vertex w is 2.05 and degree of vertex x is
0.45. Thus δ (GA) = 0.45 and ∆(GA) = 2.05. Also td(u) =
2.55, td(v) = 2.15, td(w) = 2.4 td(x) = 1.1.

Definition 3.6. An IAFG GA = 〈V,E〉 is said to be regular if
every vertex adjacent to vertices with same degree.

Example 3.7. See Fig 3.

In Figure 3, degree of each vertex is 1.15. Hence it is a
regular intuitionistic anti-fuzzy graph.

Definition 3.8. An IAFG GA = 〈V,E〉 is said to be irregular
IAFG, if there is a vertex which is adjacent to vertices with
distinct degree.

Figure 3. Intuitionistic Anti-Fuzzy Graph GA

Definition 3.9. Let GA = 〈V,E〉 be a connected IAFG. Then
GA is said to be a neighbourly irregular IAFG if every two
adjacent vertices of GA has distinct degree.

Definition 3.10. Let GA = 〈V,E〉 be a connected IAFG. Then
GA is said to be a highly irregular IAFG if every vertex of GA
is adjacent to vertices with distinct degree.

Definition 3.11. The number of vertices in an intuitionistic
anti-fuzzy graph GA is called the order of GA and is denoted
by o(GA) or pA.

Definition 3.12. The number of edges in an intuitionistic
anti-fuzzy graph GA is called the size of GA and is denoted by
s(GA) or qA.

Example 3.13. See Fig 4. and Fig 5.

Figure 4. IAFG GA1

Figure 5. IAFG GA2
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Figure 4 is a neighbourly irregular IAFG GA1 and Figure
5 is a regular IAFG GA2. But the following Figure 6 is a
highly irregular IAFG GA3 .

Figure 6. IAFG GA3

Theorem 3.14. In an IAFGG A = 〈V,E〉 with n vertices,

n

∑
i=1

d (vi) = 2

(
s(GA)+

n

∑
i=1

µ2 (vi,vi+1)−
n

∑
i=1

γ2 (vi,vi+1)

)
÷2

= s(GA)+
n

∑
i=1

µ2 (vi,vi+1)−
n

∑
i=1

γ2 (vi,vi+1)

Proof. Consider an IAFG GA = 〈V,E〉 with vertex set V =
{v1,v2, . . . . . . . . . ,vn}. An edge is formed by joining two ver-
tices such that at least one of µ2,γ2 value of that edge is non
zero. While finding the degree of a vertex in IAFG, the mem-
bership value µ2 and non-membership value γ2 of incident
edges are considered.

To find the sum of degrees of all the vertices of an IAFG
GA = 〈V,E〉, these µ2 and γ2 values of a particular edge is
taken twice for the incident vertices together with a count
of twice the number of edges by the terms in the formula of
degree of a vertex. Thus the sum of degrees of all the vertices
of an IAFG is same as twice the sum of the size of IAFG
GA,µ2 and γ2 values of each edge. That is

n

∑
i=1

d (vi) =2

(
s(GA)+

n

∑
i=1

µ2 (vi,vi+1)−
n

∑
i=1

γ2 (vi,vi+1)

)
÷2

=s(GA)+
n

∑
i=1

µ2 (vi,vi+1)−
n

∑
i=1

γ2 (vi,vi+1)

Definition 3.15. An anti-path P in an IAFG GA = 〈V,E〉 is
a sequence of distinct vertices v1,v2, . . . . . . . . . ,vn such that
either of the following conditions satisfied:

(i) µ2 (vi,v j)> 0, γ2 (vi,v j)> 0 for some i and j

(ii) µ2 (vi,v j) = 0, γ2 (vi,v j)> 0 for some i and j

(iii) µ2 (vi,v j)> 0, γ2 (vi,v j) = 0 for some i and j

Note 3.16. The length of the anti-path P = v1v2 . . .vn+1(n >
0) is n.

Definition 3.17. Two vertices in an IAFG that are joined by
an anti-path are called anti-connected vertices.

Definition 3.18. In an IAFGG A = 〈V,E〉, a vertex v ∈ V is
called an isolated vertex if µ2(u,v) = γ2(u,v) = 0, for all
u ∈V .

Definition 3.19. Let GA = 〈V,E〉 be an IAFG. Let u,v∈V, we
say that u dominates v in GA if µ2(u,v) = max{µ1(u),µ1(v)}
and γ2(u,v) = min{γ1(u),γ1(v)} . That is (u,v) is an effective
edge of IAFGG A = 〈V,E〉. A subset D of V is called a dom-
inating set in an IAFG GA if, for every vertex v /∈ D, there
exist u ∈ D such that u dominates v. A dominating set D of
IAFGGA = 〈V,E〉 is said to be minimal dominating set if no
proper subset of D is a dominating set of GA.

Theorem 3.20. In an IAFG GA = 〈V,E〉, an isolated vertex
does not dominate any other vertex of GA.

Proof. Let v ∈V be an isolated vertex in IAFGG A = 〈V,E〉.
So there does not exist any edge to an arbitrary vertex u ∈
V\{v} such that

µ2(u,v)≥max{µ1(u),µ1(v)} and γ2(u,v)

≥min{γ1(u),γ1(v)}

Thus any path between two vertices of this IAFG does not
passes through the isolated vertex v. Hence we cannot find an
effective edge from v to any other vertex in V and hence the
neighbourhood of v became an empty set. So, in an IAFG, an
isolated vertex does not dominate any other vertex of GA.

4. Connected strong domination number
in IAFG

Definition 4.1. Let GA = 〈V,E〉 be an IAFG without any
isolated vertex. Then DcS ⊆V is said to be an intuitionistic
anti-fuzzy connected strong domination set if both induced sub
graphs 〈Dcs〉 and 〈V\Dcs〉 are connected. The intuitionistic
anti-fuzzy connected strong domination number γcs (GA) is
the maximum intuitionistic anti-fuzzy cardinality taken over
all connected strong dominating sets of GA.

Example 4.2. Consider the following IAFG GA, see Fig. 7.

In figure 7, minimal dominating sets are D1 = {x,w}, D2
= {x,v} and D3 = {u,w}. If we choose Dcs = D1 = {x,w},
graphs 〈Dcs〉 and 〈V\Dcs〉 are connected. So, D1 is an intu-
itionistic anti- fuzzy connected strong domination set and D1
is the only intuitionistic anti-fuzzy strong domination set of
above GA. Hence intuitionistic anti-fuzzy connected strong
domination number γcs (GA) is 1.1.
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Figure 7. IAFG GA

Definition 4.3. Let GA = 〈V,E〉 be an IAFG. Then Dcs ⊆ V
is said to be an intuitionistic anti-fuzzy total connected strong
domination set if

(i) Dcs is connected strong domination set, and

(ii) N [Dcs] =V

The intuitionistic anti-fuzzy total connected strong dom-
ination number γtcs (GA) is the maximum intuitionistic anti-
fuzzy cardinality taken over all total connected strong domi-
nating sets of GA.

Theorem 4.4. A connected strong dominating set Dcs of an
IAFG is a minimal dominating set if and only if for each vertex
u ∈ Dcs one of the following conditions hold:

(i) N(u)∩Dcs = ϕ

(ii) there existc ∈V\Dcs such that N(c)∩Dcs = {u}

Proof. Assuming the condition that the connected dominating
set Dcs of an IAFG is minimal and there exist a vertex v ∈Dcs
such that v does not satisfy any of the conditions (i) N(v)∩
Dcs =ϕ or (ii)there existc∈V\Dcs such that N(c)∩Dcs = {v}.
By these conditions (i) and (ii), D′ = Dcs\{v} is a dominating
set of IAFG GA. Hence D′ is a connected strong domination
set of GA. Which is a contradiction to the assumption and
hence the theorem is proved.

Theorem 4.5. For any IAFGGA = 〈V,E〉,

γcs (GA)≤ γtcs (GA)≤ 2γcs (GA)

Proof. By the definition of a total connected strong dominat-
ing set Dcs of an IAFG satisfy two conditions

(i) Dcs is connected strong dominating set and

(ii) N [Dcs] =V, γcs (GA)≤ γtcs (GA).

Suppose Dcs contains finite number of vertices with vertex
set V = {v1,v2, . . . . . . . . . ,vn}. Then to each vi ∈ Dcs, we
can choose ui ∈ V\Dcs such that vi and ui are adjacent, by
the definition of connected domination in intuitionistic anti-
fuzzy graphs. This is happening as GA has no isolated ver-
tex. So{v1,v2, . . . ,vn,u1,u2, . . . ,un} is a fuzzy total connected
strong domination set of IAFG GA.

Theorem 4.6. An intuitionistic anti-fuzzy pathG A = 〈V,E〉
has at most two connected strong dominating sets.

Proof. Let V = {v1,v2, . . . . . . . . . ,vn} be an intuitionistic anti-
fuzzy vertex set of GA. Consider the intuitionistic anti-fuzzy
path as P = v1v2 . . . . . . . . .vn−1vn(n > 1). If there is no effec-
tive edge (vi,vi+1) , then there does not exist any connected
strong dominating set in GA. If there exist effective edges
(vi,vi+1) for, then there we have two possibilities,

(i) i = 1 or n− 1 : By the definition of minimal domi-
nating set, there set D1 = {v1,v2, . . . ,vn−1} and D2 =
{v2,v3, . . . ,vn} as the intuitionistic anti-fuzzy connected
strong domination sets.

(ii) 1 < i < n : In this case the dominating set is not con-
nected as the effective edge is obtained by two internal
vertices. So there does not exist any connected domi-
nating set.

Thus the intuitionistic anti-fuzzy path GA has at most two
connected strong dominating sets.

5. Multiple domination in IAFG

Definition 5.1. Let GA = 〈V,E〉 be an IAFG D ⊆ V . Then
v∈V\D is said to be an intuitionistic anti-fuzzy K -dominated
vertex if it is dominated by at least K vertices in D.

Definition 5.2. In an IAFG GA, every vertex in D is anti-fuzzy
K-dominated, then D is called an antifuzzy K-dominating set.

Definition 5.3. The minimum cardinality of an intuitionistic
anti-fuzzyK-dominating set on an IAFG GA = 〈V,E〉 is called
the intuitionistic anti-fuzzy K -domination number γk (GA).

Theorem 5.4. An intuitionistic anti-fuzzy 1-domination num-
ber of an IAFG GA = 〈V,E〉 and the intuitionistic anti-fuzzy
domination number of GA are equal. That is γ1 (GA) = γ (GA).

Proof. Let D be a 1-dominating set of an intuitionistic anti-
fuzzy graph GA. So every vertex in D is an anti-fuzzy 1
dominating vertex. Therefore, there exist at least one vertex
u∈D such that u dominates a vertex v∈V\D. Thus D become
a dominating set of intuitionistic anti-fuzzy graph GA. Hence
these domination numbers are also same as the minimum
cardinality of all such dominating sets and which is written as
γ1 (GA) = γ (GA).

5.1 Algorithm to find K-dominating set of an IAFG
Let GA = 〈V,E〉 be an IAFG,
Step 1: Identify strong edges (u,v) in IAFG GA.
Step 2: Eliminate all the remaining edges in GA and take the
resultant IAFG as G1.
Step 3: Choose a vertex v1 in G1 such that d (v1) = ∆(G1)
and find N1 = N (v1). Take the IAFG G1−{v1} as G2.
Step 4: Choose another vertex v2 in G2 such that d (v2) =
∆(G2) and find N2 = N (v2) . Take the IAFG G2−{v2}asG3
Step 5: Continue this process until isolated vertices are ob-
tained.
Step 6: These isolated vertices form a K-dominating anti-
fuzzy set for an IAFG where K = min{|N1| , |N2| , . . .}.
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Definition 5.5. Let GA1 = 〈V1,E1〉 and GA2 = 〈V2,E2〉 be
two intuitionistic anti-fuzzy graphs. Then the anti-cartesian
product of GA1 and GA2 is denoted by GA1×GA2 is denoted
by GA1×GA2 = 〈V,E ′〉 where V =V1×V2 and

E ′ ={(u,u2)(u,v2) : u ∈V1,(u2,v2) ∈ E2}
∪{(u1,w)(v1,w) : w ∈V2,(u1,v1) ∈ E1}

and defined by
(i)(

µ1×µ
′
1
)
(u1,u2) = max

{
µ1 (u1) ,µ

′
1 (u2)

}
,∀u1,u2 ∈V and(

γ1× γ
′
1
)
(u1,u2) = min

{
γ1 (u1) ,γ

′
1 (u2)

}
,∀u1,u2 ∈V

(ii)(
µ2×µ

′
2
)
(u,u2)(u,v2) =max

{
µ1(u),µ ′2 (u2,v2)

}
,∀u ∈V1

and (u2,v2) ∈ E2(
γ2× γ2

′)(u,u2)(u,v2) =min
{

γ1(u),γ2
′ (u2,v2)

}
,∀u ∈V1

and (u2,v2) ∈ E2(
µ2×µ

′
2
)
(u1,w)(v1,w) =max

{
µ
′
1(w),µ2 (u1,v1)

}
,∀w ∈V2

and (u1,v1) ∈ E1(
γ2× γ2

′)(u1,w)(v1,w) =min
{

γ1
′(w),γ2 (u1,v1)

}
,∀w ∈V2

and (u1,v1) ∈ E1

Example 5.6. Let V1 = {u1,u2,u3} and V2 = {v1,v2} such
that V1∩V2 = ϕ . See Fig. 8 and Fig. 9.

Figure 8. IAFG GA1

Figure 9. IAFG GA2

Then GA1×GA2 can be obtained as follows:

Figure 10. IAFG GA1×GA2

Theorem 5.7. If GA1 = 〈V1,E1〉 and GA2 = 〈V2,E2〉 are two
intuitionistic anti-fuzzy graphs, then the number of edges in
GA1×GA2 is N = mq+ np, where m and n are the number
of vertices, p and q are the number of edges in GA1 and GA2,
respectively.

Proof. According to the definition of anti-cartesian prod-
uct GA1×GA2, the edges are in the form of (u,u2)(u,v2) ,
for allu ∈ V1,(u2,v2) ∈ E2 and (u1,w)(v1,w) , for all w ∈
V2,(u1,v1) ∈ E1 Now consider the edges of the form (u,u2)
(u,v2) , for all u ∈V1,(u2,v2) ∈ E2 : The cardinality,

|(u,u2)(u,v2)|= |V1|× |(u2,v2)| ,
for all u ∈V1,(u2,v2) ∈ E2

= |V1|× |E1|
=mq, for all u ∈V1,(u2,v2) ∈ E2

Similarly, we can find, |(u1,w)(v1,w)| = np, for all w ∈
V2,(u1,v1) ∈ E1 Therefore the number of edges in

GA1×GA2 = |(u,u2)(u,v2)|+ |(u1,w)(v1,w)|
=mq+np

for all u ∈V1,(u2,v2) ∈ E2;w ∈V2,(u1,v1) ∈ E1.
Thus N = mq+np.

Theorem 5.8. If D is a minimal vertex dominating set of an
intuitionistic anti-fuzzy graph GA, then there exist a vertex in
V\D which is not dominated by multiple vertices.

Proof. Let D be a minimal vertex dominating set of an intu-
itionistic anti-fuzzy graph GA. Assume that every vertex in
V\D is dominated by multiple vertices in D. Let u∈V\D. Let
v and w be two vertices in D which dominates u. Then by the
assumption, every vertex in V\D is dominated by at least one
vertex in D\{v,w}. Therefore the set D′ = D\{v,w}∪{u} is
the minimal dominating set of GA. So, |D′| < |D|. This is
a contradiction to the assumption that D is the dominating
set in V\D and hence which is not dominated by multiple
vertices.

Theorem 5.9. If GA1 = 〈V1,E1〉 and GA2 = 〈V2,E2〉 are two
intuitionistic anti-fuzzy graphs and D is a K-dominating set of
GA1, then D×V1 is the minimum K-dominating set of GA1×
GA2.
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Proof. Let D be a K -dominating set of an IAFG GA1. Then
every vertex u in V1\D is dominated by K vertices in D. So
there exist K strong arcs between u ∈ V1\D and vertices in
D. Now we have to prove that (x,v2) is dominated by K
vertices in D×V2. There exist v ∈ D such that µ2(u,v) =
max{µ1(u),µ1(v)} and γ2(u,v) = min{γ1(u),γ1(v)}. Let (u,
v2) ∈ (V1\D)×V2 and (v,v2) ∈ D×V2. Therefore(
µ2×µ

′
2
)
((u,v2)(v,v2))

= max
{

µ
′
1 (v2) ,µ2(u,v)

}
= max

{
µ1(u),µ1(v),µ ′1 (v2)

}
= max

{
µ1(u),µ ′1 (v2) ,µ1(v),µ ′1 (v2)

}
= max

{
max

{
µ1(u),µ ′1 (v2)

}
,max

{
µ1(v),µ ′1 (v2)

}}
= max

{(
µ1×µ

′
1
)
(u,v2) ,

(
µ1×µ

′
1
)
(v,v2)

}(
γ2× γ

′
2
)
((u,v2)(v,v2))

= min
{

γ
′
1 (v2) ,γ2(u,v)

}
= min

{
γ1(u),γ1(v),γ ′1 (v2)

}
= min

{
γ1(u),γ ′1 (v2) ,γ1(v),γ ′1 (v2)

}
= min

{
min

{
γ1(u),γ ′1 (v2)

}
,min

{
γ1(v),γ ′1 (v2)

}}
= min

{(
γ1× γ

′
1
)
(u,v2) ,

(
γ1× γ

′
1
)
(v,v2)

}
Thus (u,v2) is dominated by (v,v2). In D, there exist K ver-
tices dominates u. Therefore, (u,v2) ∈ (V1\D)×V2 is domi-
nated by K vertices in D×V2 by the definition of Cartesian
productG A1×GA2. So every vertex in (V1\D)×V2 is domi-
nated by K vertices in D×V2. Hence D×V2 is a K dominating
set of GA1×GA2. Now assume that (D×V2)\(u1,v2) is a
minimum K dominating set of GA1×GA2 ·u1 is dominated by
K vertices of D. Since D is a K -dominating set of GA1, then
(D\u1) is also K dominating set. This is a contradiction to
the assumption that D is the minimum K -dominating set of
GA1. Therefore assumption is wrong and hence (D×V2) is a
minimum K -dominating set of GA1× GA2.

6. Conclusion
Intuitionistic anti-fuzzy graph is a valuable topic and we are
facing many situations in day to day life to improve the mem-
bership value by the combined effect of two tasks or parame-
ters. In this paper regular intuitionistic anti-fuzzy graph was
discussed with their alternating situations and derived some
results. Also introduced two different category of domination
as connected strong domination and multiple connected domi-
nation in intuitionistic anti-fuzzy graphs. Again proved some
theorems on these two dominations of IAFGs. This theory
has numerous applications in communication networks, arti-
ficial intelligence, pattern clustering, image retrieval etc. In
future, it is anticipated to do more work on other extensions of
intuitionistic anti-fuzzy graphs with more application details.
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