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Abstract
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Furthermore, the relationship of γp(G): with some other known parameters in interval-valued
fuzzy graphs investigated with some suitable examples.
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1 Introduction

Zadeh in (1975)[1] introduced the idea of interval-valued fuzzy sets as an extension of fuzzy sets,
which gives a more precise tool to model uncertainty in real-life situations. Interval-valued fuzzy
sets have been widely used in many areas of science and engineering. Rosenfeld introduced another
detailed definition for each fuzzy vertex, fuzzy edges and several fuzzy analogs of graph theoretic
concepts such as paths, cycles, connectedness etc [2]. Akram and Dudek [3] studied several
properties and operations on interval-valued fuzzy graphs. The concept of domination in fuzzy
graphs was investigated by A. SomaSundaram and S. SomaSundaram [4] further A. SomaSundaram
presented the concepts of independent domination, total domination, connected domination of fuzzy
graphs [5]. In (2013) Revathi introduced the concept of perfect domination in fuzzy graphs [6]. The
concepts of domination in interval valued fuzzy graphs was investigated by Pradip Debnath [7],
Because of the Large area for dominating applications in the real-life, such as computer networks
and the internets network. Sarala in (2016) [8] introduced the concepts of strong (weak) domination
in interval-valued fuzzy graphs. We introduce and study the concept of perfect domination in
interval-valued fuzzy graphs. In this paper we introduce and investigate the concept of perfect
domination number in interval-valued fuzzy graphs, we obtain many results related to this concept.
The relationship between this concept and the others in interval-valued fuzzy graph will be given.

2 Preliminaries

We review in this section some basic definitions related to interval-valued fuzzy graphs and domination
in interval-valued fuzzy graph.

A subsetA of a vertex set V is called interval valued fuzzy set and it is denoted byA = {u, [µ1(u), µ2(u)] :
u ∈ V }, where the function µ1 : V → [0, 1] and µ2 : V → [0, 1], such that µ1(u) ≤ µ2(u) for u ∈ V .
If G∗ = (V,E) is a crisp graph, then by an interval valued fuzzy relation ρ = (ρ1, ρ2) on V , we
mean an interval valued fuzzy on E, such that

ρ1(u, v) ≤ µ1(u) ∧ µ1(v)

and
ρ2(u, v) ≤ µ2(u) ∧ µ2(v)

for all (u, v) ∈ E and denoted by B = {(u, v), [ρ1(u, v), ρ2(u, v)] : (u, v) ∈ E}, where the function
ρ1 : E → [0, 1] and ρ2 : E → [0, 1], such that ρ1(u, v) ≤ ρ2(u, v) for (u, v) ∈ E. An interval-valued
fuzzy graph of the graph G∗ = (V,E) is a pair G = (A,B) where
(1) A = [µ1, µ2] is an interval-valued fuzzy set on V .
(2) B = [ρ1, ρ2] is an interval-valued fuzzy relation on V , such that

ρ1(u, v) ≤ min{µ1(u), µ1(v)}

and
ρ2(u, v) ≤ min{µ2(u), µ2(v)}

for all (u, v) ∈ E.

Let G = (A,B) be an interval-valued fuzzy graph. Then the cardinality of G is defined to be

|G| =
∑
vi∈V

1 + µ2(vi)− µ1(vi)

2
+

∑
(vi,vj)∈E

1 + ρ2(vi, vj)− ρ1(vi, vj)

2
.

The vertex cardinality of G is defined by

|V | =
∑
vi∈V

1 + µ2(vi)− µ1(vi)

2
.
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For all vi ∈ V is called the order of an interval-valued fuzzy graph is denoted by P (G). The edge
cardinality of an interval-valued fuzzy graph G is defined by

|E| =
∑

(vi,vj)∈E

1 + ρ2(vi, vj)− ρ1(vi, vj)

2
.

For all (vi, vj) ∈ E is called the size of an intreval-valued fuzzy graph is denoted by q(G). An edge
e = (x, y) of an interval-valued fuzzy graph is called effective edge if ρ1(x, y) = min{µ1(x), µ1(y)}
and ρ2(x, y) = min{µ2(x), µ2(y)}. The degree of a vertex can be generalized in different ways for
an interval-valud fuzzy graph G = (A,B) of G∗ = (V,E). The effective degree of a vertex v in an
interval-valued fuzzy graph, G = (A,B) is defined to be sum of the weights of the effective edges
incident at v and it is denoted by dE(v). The minimum effictive edges degree of G is δE(G) =
min{dE(v)|v ∈ V }. The maximum effective degree of G is ∆E(G) = max{dE(v)|v ∈ V }. Two
vertices u and v are said to be neighbors in interval-valued fuzzy graph G = (A,B) of G∗ = (V,E)
if ρ1(u, v) = µ1(u) ∧ µ1(v), and ρ2(u, v) = µ2(u) ∧ µ2(v). A vertex subset N(v) = {u ∈ V :
v adjacent to u} is called the open neighborhood set of a vertex v and N [v] = N(v) ∪ {v} is
called the closed neighborhood set of v. The neighborhood degree of a vertex v in an interval-
valued fuzzy graph, G = (A,B) is defined to be sum of the weights of the vertices adjacent to
v, and it is denoted by dN (v), that is mean that dN (v) = |N(v)|. The minimum neighborhood
degree of G is δN (G) = min{dN (v)|v ∈ V }. The maximum neighborhood degree of G is ∆N (G) =
max{dN (v)|v ∈ V }. The neighborhood degree of a vertex v in an interval-vaiued fuzzy graph
G = (A,B) is defined to be the sum of the weights of the vertices which adjacent to v and is
denoted by ds(v). An interval-valued fuzzy graph, G = (A,B) is said to be complete interval-
valued fuzzy graph if ρ1(vi, vj) = min{µ1(vi), µ1(vj)} and ρ2(vi, vj) = min{µ2(vi), µ2(vj)}, for all
vi, vj ∈ V and is denoted by Kµ. The complement of an interval-valued fuzzy graph, G = (A,B) is
an interval-valued fuzzy graph, G = (V ,E) where

(i) V = V ;
(ii) µ1 = µ1; µ2 = µ2 for all vertices;
(iii) ρ1(u, v) = min{µ1(u), µ1(v)} − ρ1(u, v) and ρ2(u, v) = min{µ2(u), µ2(v)} − ρ2(u, v) for all
u, v ∈ E.

An interval-valued fuzzy graph G = (A,B) is said to bipartite if the vertex set V of G can be
bartitioned into two non empty sub sets V1 and V2 such that V1 ∩ V2 = ϕ.
A bipartite interval-valued fuzzy graph G = (A,B) is said to be complete bipartite interval-valued
fuzzy graph if ρ1(vi, vj) = min{µ1(vi), µ1(vj)} and ρ2(vi, vj) = min{µ2(vi), µ2(vj)} for all vi ∈ V1

and vj ∈ V2. Its denoted by Km,n, where |V1| = m, |V2| = n. A vertex u ∈ V of an interval-valued
fuzzy graph, G = (A,B) is said to be an isolated vertex if ρ1(v, u) = 0 and ρ2(v, u) = 0 for all v ∈ V .
That is N(u) = ϕ. An interval-valued fuzzy graph, G = (A,B) is said to be strong interval-valued
fuzzy graph, if ρ1(u, v) = min(µ1(u), µ1(v)), and ρ2(u, v) = min(µ2(u), µ2(v)) for all (u, v) ∈ E.
An interval-valued fuzzy graph, H = (X,Y ), is said to be an interval-valued fuzzy subgraph of
G = (A,B), if X ⊆ A, and Y ⊆ B. That is µ8

1 ≤ µ1, µ
8
2 ≤ µ2 and ρ81 ≤ ρ1; ρ

8
2 ≤ ρ2.

Let G = (A,B) be an interval valued fuzzy graph and let S ∈ V (G), then a vertex sub set S
of G is said to be independent set if ρ1(u, v) < µ1(u) ∧ µ1(v), and ρ2(u, v) < µ2(u) ∧ µ2(v) or
ρ1(u, v) = 0, ρ2(u, v) = 0 for all u, v ∈ S. An independent vertex sub set S of an interval valued
fuzzy graph G = (A,B) is said to be maximal independent set if S ∪ {u} is not independent
∀u ∈ V −S. The maximum fuzzy cardinality amony all maximal independent set in interval valued
fuzzy graph, G is called the independence number of G and is denoted by β0(G). Let G = (A,B) be
an interval valued fuzzy graph and e = (u, v) ∈ E(G), if e is effective edge. Then we say that e and
u, e and v are covering each others. A vertex subset S of V (G) in an in interval valued fuzzy graph
is said to be vertex covering set of G if for each edge e in G there exists a vertex u in S such that u
covers e. A vertex covering set of an interval valued fuzzy graph, G = (A,B) is said to be minimal
vertex covering set if for every u ∈ S, S − {u} is not vertex covering set. The minimum fuzzy
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cardinality amony all minimal vertex covering set of an in interval valued fuzzy graph, G is called
the vertex coverage number and is denoted by α0(G). Let G = (A,B) be an interval-valued fuzzy
graph and let u, v ∈ V (G). Then we say that u dominates v or v dominates u if (u, v) is a effective
edge, i.e ρ1(u, v) = min(µ1(u), µ1(v)) and ρ2(u, v) = min(µ2(u), µ2(v)). A vertex sub set (D ⊆ V )
of V (G) is called dominating set in an interval-valued fuzzy graph G, if for every v ∈ V −D there
exists u ∈ D, such that (u, v) is effective edge. A dominating set D of an interval valued fuzzy
graph G is called minimal dominating set if D − {u} is not dominating set for every u ∈ D. A
minimal dominating set D, with |D| = γ(G) is denoted by γ − set.

3 Perfect Dominating Set Of an Interval-valued Fuzzy
Graph

Definition 3.1. Let G = (A,B) be an interval-valued fuzzy graph and x, y ∈ V , the vertex x
dominates the vertex y in G if ρ1(x, y) = min{µ1(x), µ1(y)} and ρ2(x, y) = min{µ2(x), µ2(y)}, for
all x, y ∈ V .

Definition 3.2. A dominating set D of an interval-valued fuzzy graph, G is called the perfect
dominating set of G if for each vertex x not in D, x is dominates by exactly one vertex of D and is
doneted by Dp.

Definition 3.3. A perfect dominating set Dp of interval-valued fuzzy graph, G is called minimal
perfect dominating set, if for u ∈ Dp, Dp − {u} is not perfect dominating set of G .

Definition 3.4. The minimum fuzzy cardinality among all minimal perfect dominating sets of an
interval-valued fuzzy graph, G is called the perfect domination number of G and denoted by γp(G)
or γp.

Remark 3.1. A perfect dominating set of interval-valued fuzzy graph, G with smallest fuzzy cardinality,
i.e |Dp| = γp(G), is called the minimum perfect dominating set and denoted by γp − set.

Remark 3.2. In interval-valued fuzzy graph G, for (x, y) ∈ V, if x dominates y then y dominates x
and as such domination is a symetric relation. But in the perfect dominating need not it is true,
i.e perfectionism domination is not symetric relation on V .

The following Example given the γp of an interval-valued fuzzy graph.

Example 3.1. For the interval-valued fuzzy graph G shown in Figure 1, such that every edge in
G is strong edge.

[0.8, 0.8]

[0.4, 0.5][0.3, 0.3]

[0.2, 0.4] [0.1, 0.7][0.2, 0.8]
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v2
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u

u
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@

Fig. 1
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From Fig. 1, we see that Dp1 = {v1, v4}, Dp2 = {v1, v2, v6, v5} and Dp3 = {v1, v2, v6, v3} are
minimal perfect dominating sets of G. So, γp(G) = min{|Dp1|, |Dp2|, |Dp3|} = min{1.1, 2.45, 2.45} =
1.1.

Theorem 3.2. Every perfect dominating set of an interval-valued fuzzy graph G is a dominating
set of an interval-valued fuzzy graph G. But the converse is need not true.

Proof. Let G = (A,B) be an interval-valued fuzzy graph, by definition of the perfect dominating
set of G, if for each vertex u is not in Dp. Then u dominated by exactly one vertex of Dp. Hence it
is clear that every vertex u is not in Dp, u ∈ V −Dp and u a strongly to exactly one vertex in Dp.
Hence Dp is a dominating set of G.

To show that the converse of the above Theorem, need not be true, from Figure (3.1), we have
D = {v2, v4} is dominating set, but it is not perfect dominating set of G.

Corollary 3.3. For any interval-valued fuzzy graph G.

γ(G) ≤ γp(G).

Proof. By above Theorem, since every perfect dominating set of interval-valued fuzzy graph, G is
dominating set of G. Hence γ(G) ≤ γp(G).

In the following we give γp for The complete interval-valued fuzzy graph.

Theorem 3.4. For any complete interval-valued fuzzy graph G = kµ.

γp(kµ) = min{|u|; ∀u ∈ V (G)}.

Proof. Let G be complete interval-valued fuzzy graph. Then all edges in σ are strong edge and each
vertex in kµ dominates all the other vertices in σ. Hence a perfect dominating set contain exactly
one vertex say v in kµ, where v has minimum membership value in kµ. Thus

γp(kµ) = min{|u|; ∀u ∈ V (G)}.

Theorem 3.5. Let G be any complete interval-valued fuzzy graph and let G be the complementary
of G. Then perfect dominating set in G is not exists.

Proof. Let G be any complete interval-valued fuzzy graph and let G be complement of G. Then
all edges of G are a strong neighbors and every vertex in G dominates to all vertices of G, by the
bove Theorem perfect dominating is exists. Since G be the comlementary of G. Hence all edges in
G equal zero. Then G is null interval-valued fuzzy graph . Hence γp = 0.

Corollary 3.6. For any complete interval-valued fuzzy graph G.

γ(kµ) = γp(kµ).

Corollary 3.7. For any complete interval-valued fuzzy graph G.

γ(kµ) ̸= γp(kµ).
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Example 3.8. For the interval-valued fuzzy graph G, shown in Figure 2, such that all edges of G
are effective.

[0.1, 0.4]

[0.4, 0.7][0.4, 0.5]

[0.3, 0.5]
v1
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v3
v4

u u
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Q
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Q
Q

Q
Q

Q

G :

Fig 2

From the Fig. (2), we see that all vertices of G are minimal perfect dominating set. (i.e) a vertex
subset of G, D1 = {v1}, D2 = {v2}, D3 = {v3} and D4 = {v4} are minimal perfect dominating sets.
Then γ(G) = γp(G) = min{|D1|, |D2|, |D3|, |D4|} = min{0.65, 0.6, 0.75, 0.55} = 0.55

The following Fig. 3, give the complement of interval-valued fuzzy graph G.

Example 3.9. For the interval-valued fuzzy graph G, shown in Figure 3.

[0.1, 0.4]

[0.4, .7][0.4, 0.5]

[0.3, 0.5]
v1

v2

v3
v4

u u

uu
G

Fig 3

From the Fig. (3), we see that dominating set of G = {v1, v2, v3, v4} = V. Then γ(G) = 2.55,
and the perfect domination number γp(G) = 0. Hence

γ(G) ̸= γp(G).

Remark 3.3. For any interval-valued fuzzy graph, G if V (G) is an independent. Then

γp(G) = 0, butγ(G) = p.

In the following we give γp for The complete bipartite interval-valued fuzzy graph G.

Theorem 3.10. For any complete bipartite interval-valued fuzzy graph, G = kµ1,µ2

γp(G) = min{|u| : u ∈ V1}+min{|v| : v ∈ V2}.

Proof. Let G = (A,B) be complete bipartite IV FG, then all edges in G are strong arcs and each
vertex in V1 dominates all vertices in V2 and each vertex in V2 dominates all vertices in V1. Hence a
perfect dominating set of G contain exactly two vertices u, v where u ∈ V1 and v ∈ V2, where u has
the minimum membership value in V1 and v has the minimum membership value of V2. Therefour,

γp(G) = min{|u| : u ∈ V1}+min{|v| : v ∈ V2}.
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Corollary 3.11. Let G = kµ1,µ2 be a complete bipartite IV FG. Then

γ(G) = γp(G) = γp(G).

In the following we give γp for The star interval-valued fuzzy graph .

Theorem 3.12. Let G be a strong star interval-valued fuzzy graph. Then γp(G) = |u|, such that u
is a root vertex.

Proof. Let G be a strong star interval-valued fuzzy graph, then the vertex set of G are {u, vi},
where u the root vertex of G and vi = {v1, v2, ..., vn−1}, such that u dominates all vertices vi, for
i = {1, 2, ..., n− 1}. Hence perfect dominating set contains {u}. Therefour, the perfect domination
number γp(G) = |u| : u is a root vertex, where,

γp(G) = |u| = 1 + µ2(u)− µ1(u)

2
.

Corollary 3.13. For any strong star interval-valued fuzzy graph G,

γ(G) = γp(G).

Example 3.14. For the interval-valued fuzzy graph G, shown in Fig. 4, such that all edges of G
are strong

[0.2, 0.9]

[0.3, 0.6][0.1, 0.2] v2 [0.1, 0.5]

[0.1, 0.6]

v4

v5
v1

v3

u

uu u
u

Fig. 4.

From the Fig (4), we have γ(G) = {v2} = γp(G) = 0.65.

Corollary 3.15. Let G be a strong star interval-valued fuzzy graph. Then

γp(G) ̸= γp(G).

Theorem 3.16. Let G be a strong wheel interval-valued fuzzy graph. Then γp(G) = |u| : u is a
root vertex.

Proof. Let G be a strong wheel interval-valued fuzzy graph. Then the vertex set of V (G) aqual to
{u, vi}, i = 1, 2, ..., n − 1, where u the root vertex of G, and vi = {v1, v2, ..., vn−1}. Then a root
vertex u dominates vi, for i = {1, 2, ..., n}. Hence perfect dominating set contains only the a root
vertex u. Therefore the perfect domination number γp(G) = |u|, u is a root vertex, where

γp(G) = |u| = 1 + µ2(u)− µ1(u)

2
.
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Corollary 3.17. For wheel interval-valued fuzzy graph G,

γ(G) = γp(G).

Corollary 3.18. Let G be a strong wheel interval-valued fuzzy graph. Then

γp(G) ≤ γp(G).

Theorem 3.19. A perfect dominating set Dp of an interval-valued fuzzy graph G, is minimal perfect
dominating set if and only if one of the following conditions hold:

(i) N(v) ∩Dp = ϕ.

(ii) There is a vertex u ∈ V −Dp, such that N(u) ∩Dp = {v}.

Proof. Let G be interval-valued fuzzy graph, let Dp be γp−set of G and let v ∈ Dp. Then Dp − {v}
is not perfect dominating set of G and there exists a vertex u ∈ V −{Dp −{v}}, such that u is not
dominated by any vertex of Dp−{v}, if u = v, then N(v)∩Dp = ϕ, if u ̸= v, then N(u) ∩Dp = {v}.
Conversely: suppose that Dp is a perfect dominating set and for each a vertex v ∈ Dp one of two
conditions holds. Suppose that Dp is not minimal perfect dominating set, then there exsits a vertex
v ∈ Dp; Dp−{v} is a perfect dominating set. Hence v is adjacent to at least one vertex in Dp−{v},
then the condition one dose not hold. If Dp − {v} is perfect dominating set then every vertex in
V −Dp is adjacent to at least one vertex in Dp −{v}, then the condition two dose not hold, which
a contradiction. So Dp is minimal perfect dominating set of G.

Theorem 3.20. Let G be an interval-valued fuzzy graph without isolated vertices, n ≥ 5 and Dp

be a minimal perfect dominating set of G. Then V −Dp need not be perfect dominating set of G.

Proof. Let G be an interval-valued fuzzy graph without isolated vertices, n ≥ 5 and Dp be a
minimal perfect dominating set of G. Suppose that V −Dp is a perfect dominating set of G. Then
by the definition of Perfect dominating set, for each vertex u /∈ V −Dp, u is dominates by exactly
one vertex of V −Dp. Hence there is vertex v ∈ V −Dp, such that v does not adjacent to any vertex
in Dp or v dominates at least one vertex in Dp. Therfour Dp is not minimal perfect dominating set
of G, which is a contradiction. Thus V −Dp need not perfect dominating set of G.

In the following Example we show that the results above Theorem.

Example 3.21. For the interval-valued fuzzy graph G given in Fig. 5, such that all edges in G are
strong.

[0.4, 0.5]

[0.1, 0.9][0.5, 0.7] v2 [0.4, 0.8]

[0.3, 0.6]

[0.5, 0.5]

[0.6, 0.7]

v4
v6

v5
v1

v3

v7

u

u

u

uu u
u

Fig. 5.

A vertex subset Dp = {v2, v5}, is minimal perfect dominating set. Then V −Dp = {v1, v3, v4, v6, v7}
is not perfect dominating set of G.
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Corollary 3.22. Let G be any interval-valued fuzzy graph and let Dp be perfect dominating set of
G. If the number of vertices in V is twice of the number of vertices in Dp. Then V −Dp is perfect
dominating set of G.

Theorem 3.23. Let G be interval-valued fuzzy graph without vertices, if V (G) is even. Then
γp(G) ≤ p

2
.

Proof. Let G be interval-valued fuzzy graph has two disjoint perfect dominating sets γp1(G) and
γp2(G), where the vertices of G is even, if γp1(G) = γp2(G). Then

γp1(G) + γp2(G) ≤ p.............(1).

If γp1(G) < γp2(G), or γp1(G) < γp2(G). Then

γp1(G) + γp2(G) < p...............(2).

From (1) and (2). Therefore,

γp(G) ≤ p

2
.

Remark 3.4. Let G be a cycle interval-valued fuzzy graph contain odd vertices with C2n+1, n ≥ 2.
Then γp(G) ≤ p

2
need not always is true. .

In the following example we show that If V (G) is odd of a cycle, the results above is not correct.

Example 3.24. For interval-valued fuzzy graph given in Fig. (6), such that all edges of G are
strong.

[0.2, 0.5]

[0.3, 0.6][0.1, 0.2]

v1[0.4, 0.5]

[0.5, 0.5]
v5

v2

v3
v4

u
u

u

uu

�
�
�

�
�

@
@

@
@

@

Fig. 6.

A vertex sub set Dp1 = {v1, v2, v3}, Dp2 = {v2, v3, v4}, Dp3 = {v3, v4, v5}, Dp4 = {v2, v4, v5} and
Dp5 = {v1, v2, v5}, are minimal perfect dominating set of G.
Perfect dominatino number

γp(G) = min{|Dp1 |, |Dp2 |, |Dp3 |, |Dp4 |, |Dp5 |} = {1.7, 1.7, 1.8, 1.75, 1.7} = 1.7,

p = |V | = 2.9 and p
2
= 2.9

2
= 1.45. Hence γp(G) ≥ p

2
.

Corollary 3.25. Let G be interval-valued fuzzy graph such that both G and G have no isolated
vertices then γp(G) + γp(G) ≤ p, where γp(G) the perfect domination number of G further equality
holds if and only if γp(G) = γp(G) ≤ p

2
.
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Example 3.26. For interval-valued fuzzy graph given in Fig. (7), we see that, γp(G) = γp(G) =
1, p = 2, so that γp(G) + γp(G) = 2. .

[0.1, 0.1]

[0.2, 0.2][0.4, 0.4]

[0.3, 0.3]
v1

v2

v3
v4

u u

uu
Fig. 7.

Remark 3.5. For any interval-valued fuzzy graph G. Then

(1)∆E(G) ≥ ∆N (G) or ∆E(G) ≤ ∆N (G).

(2)∆E(G) = ∆N (G), if µ1(x) = µ2(x) for x ∈ V.

Theorem 3.27. For any interval-valued fuzzy graph G without isolated vertex.

γp(G) ≤ p−∆N (G) + 1.

Proof. Let G be interval-valued fuzzy graph, withγp − set and let v be a vertex of G with ∆E(v) =
dE(v) and ∆N (v) = dN (v). Then by above Remark, either γp ≤ p − ∆N or γp ≥ p − ∆N . So, we
have two cases:

Case1: If γp ≤ p−∆N . Then the proof is trivial.

Case2: If γp ≥ p−∆N . Clear γp − 1 ≤ p−∆N . Hence

γp(G) ≤ p−∆N (G) + 1.

Example 3.28. From the Fig. (6), We see that p = 2.9, γp(G) = 1.7 and ∆N = 1.3. Thus
γp(G) ≥ p−∆N . Hence γp(G) ≤ p−∆N (G) + 1.

Theorem 3.29. For any interval-valued fuzzy graph G, with at least one minimal perfect dominating
set. Then

γ(G) ≤ p+ γp(G)

3
.

Proof. Let G = (A,B) be an interval-valued fuzzy graph, with minimal perfect dominating set.
Since γ(G) ≤ γp(G) and γ(G) ≤ p

2
. Hance

γ(G) ≤ p+ γp(G)

3
.
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Example 3.30. For interval-valued fuzzy graph G, given in Fig. (8), such that all edges of G are
strong.

(0.2, 0.4)

(0.3, 0.5)(0.1, 0.2)

v1 (0.1, 0.5)

(0.4, 0.4)
v5

v2

v3
v4

u
u

u

uu��
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�
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�
�
�

�
�
�
�

��

@
@

@
@

@

Fig. 8.

A vertex sub sets D1 = {v1, v2}, D2 = {(v3, v5)}, D3 = {v2, v4}, andD4 = {v2, v5} are minimal
dominating set of G. Then a domination number γ(G) = min{D1, D2, D3, D4} = min{1.2, 1.2, 1.05, 1.1} =
1.05. The vertex sub set D3 = {v2, v4} is a perfect dominating set of G. Then a perfect domination
number of G γp = 1.05, and p = 2.95. Now

p+γp

3
= 2.95+1.05

3
= 1.333. Then 1.05 ≤ 1.333. Hence

γ(G) ≤ p+ γp(G)

3
.

4 Conclusions

In this artical the concept of Perfect domination number which denoted by γp(G) of an interval-
valued fuzzy graph introduced and studied. Uper and lower bounds of γp(G) in interval-valued fuzzy
graph G are obtained. The relationship of γp(G) and some other known parameters in interval-
valued fuzzy graph G studied. Some suitable examples are given.

Competing Interests

Authors have declared that no competing interests exist.

References

[1] Zadeh LA. The concept o f a linguistic and application to approximate reasoning I. Inform Sci.
1975;8:149-249.

[2] Rosenfeld A. Fuzzy graphs. in: Zadeh LA, Fu KS, Shimura M, (Eds.). Fuzzy sets and their
applications. Academic Press. 1975;77-95.

[3] Akram M, Dudek WA. Interval-valued fuzzy graphs. Cmput. Math. Appl. 2011;61:289-299.

[4] Somasundaram A, Somasundaran S. Domination in fuzzy graphs-I. Pattern Recognition
Letters. 1998;19:787-791.

[5] Somasundaram A. Domination in fuzzy graphs-II. Journal of Fuzzy Mathematics. 2000;20:281-
289.

45



El-Monsef and El-Awady; AJPAS, 11(4), 35-46, 2021; Article no.AJPAS.67027

[6] Revathi S, Jayalakshmi PJ, Harinarayanan CVR. Perfect Dominating Sets in fuzzy graphs.
IOSR Journal of Mathematics. 2013;8(3):43-47.

[7] Pradip Debnath. Domination in interval valued fuzzy graphs. Annals of Fuzzy Mathematics
and Informatics. 2013;6(2):363-370.

[8] Sarala N, Kavitha T. Strong (Weak) domination in interval valued fuzzy graph. Discovery.
2016;52(248):1626-1634.

——————————————————————————————————————————————–
c⃝ 2021 El-Monsef and El-Awady; This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here (Please copy paste the total link in your browser
address bar)
http://www.sdiarticle4.com/review-history/67027

46

http://creativecommons.org/licenses/by/4.0

	Introduction
	Preliminaries
	Perfect Dominating Set Of an Interval-valued Fuzzy Graph
	Conclusions

