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A STUDY ON TRIPLE CONNECTED TOTAL PERFECT DOMINATION
IN FUZZY GRAPHS

K. ELAVARASAN AND T. GUNASEKAR1

ABSTRACT. In this paper, we introduce the concept of triple connected
total perfect domination in fuzzy graph. We have defined and derived
some results related to the triple connected total perfect domination
number with examples. Finally the triple connected total perfect domi-
nating set and number are obtained.

1. INTRODUCTION

The idea of fuzzy relation and fuzzy set are initiated in 1965 by L.A.Zadeh
[8]. In 1975, Rosenfeld [6] initiated the idea of fuzzy graph and theoreti-
cal ideas such as paths, loops and connectivity. In 1998, the theory of domi-
nance in fuzzy graphs started with A.Somasundaram and S.Somasundaram.
The idea of perfect domination and total dominating set initiated by Cokayne
et al [1]. Revathi et al [4, 5], Sarala et all [7] and Nagoorganiet al [2, 3]
initiated about the idea of connected total perfect domination of fuzzy
graph. The motive of the present paper is to initiate the concept of triple
connected total perfect dominating set, triple connected total perfect dom-
ination number in a fuzzy graph and interpret some results of fuzzy graph.
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2. PRELIMINARIES

Definition 2.1. The fuzzy set of a base set or reference set V is specified by
its function of membership σ, where σ : V [0, 1] assigning to each u ∈ V the
degree or grade to which u belongs to σ.

Definition 2.2. There are two fuzzy sets σ and τ of a set V , then the set σ is
called a fuzzy subset of τ , if σ(u) ≤ τ(u) each u ∈ V .

Definition 2.3. Let G = (σ, µ) is called a fuzzy graph, if there exist a set
of functions of membership σ : V [0, 1] and µ : V × V → [0, 1] such that
µ(u, v) ≤ σ(u) ∧ σ(v) for all u, v ∈ V .

Definition 2.4. If τ(u) ≤ σ(u) where u ∈ V and ρ(u, v) ≤ µ(u, v) for every
u, v ∈ V , then H = (τ, ρ) is said to be a fuzzy subgraph of a fuzzy graph G.

Definition 2.5. If τ(u) = σ(u) where u ∈ V and ρ(u, v) ≤ µ(u, v) for every
u, v ∈ V , then H is called a spanning fuzzy subgraph of a fuzzy graph G.

Definition 2.6. Order p =
∑

(u∈V ) σ(u) and size q =
∑

((u,v)∈E) µ(u, v).

Definition 2.7. If µ∞(u, v) ≤ µ(u, v) for every u, v ∈ V , then arc(u, v) is
called a strong arc. Where µ∞(u, v) be the strongest path strength and the
vertex u is said to be a strong neighbor to v, otherwise it is called weak arc.
The vertex u is called a isolated in G if µ(u, v) = 0 every v 6= u, v ∈ V .

Definition 2.8. dN(v) =
∑

(u∈Ns(v)) σ(u), δN(G) = min{dN(u) : u ∈ V (G)}
and ∆N(G) = max{dN(u) : u ∈ V (G)}.

Definition 2.9. If µ(u, v) = σ(u) ∧ σ(v) for every u, v ∈ V , then the fuzzy
graph G is called a complete fuzzy graph. It is described by Kσ.

Definition 2.10. There is a bipartition V1 and V2 of G. If every vertex in V1

has a strong neighbor in V2 and also V2 has a strong neighbor in V1, then
the bipartition (V1, V 2) is called a complete bipartite fuzzy graph of G. It is
identified by K(m,n).

Definition 2.11. If (u, v) be a strong arc, then the node u dominates the
node v for every node u, v ∈ V of G. If for every node v not in a subset P
of V which dominated by absolutely a node of P , then P is called a perfect
dominating set of G. It is identified by PD.
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Definition 2.12. If there is a subgraph PC of G which is connected and
induced by PD of G, then PC is said to be connected PD.

Definition 2.13. If for each node of G be dominates to at lest a node of Pt of
G, then Pt is called a total PD of G

Definition 2.14. A total PD of G is called a connected total PD if the induced
subgraph total PD is connected. It is identified by ctp(G).

Definition 2.15. A ctp of G is called a minimal ctp(G) if for all node in,
ctp− v is not ctp(G).

Definition 2.16. γctp(G) = min{ctp(G)} and Γctp(G) = max{ctp(G)}

Definition 2.17. If there are three nodes connected and lying on a path TC
of G, then TC(G) called triple connected fuzzy graph.

3. MAIN RESULT

In the present section, we initiate the new concept of triple connected
total perfect dominating set(Tctp) in fuzzy graph and define the concept of
minimal triple connected total perfect dominating set as well as introduc-
ing a triple connected total perfect dominating number (γTctp).

Definition 3.1. A ctp(G) is called a triple connected total perfect dominating
set if the induced subgraph<ctp(G)> is triple connected. It is denoted by
Tctp(G).

Definition 3.2. A Tctp of G is called a minimal Tctp(G) if for all node in,
Tctp− v is not Tctp(G).

Definition 3.3.

γTctp(G) = min{Tctp(G)} and ΓTctp(G) = max{Tctp(G)} .
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Example 1. The first example is given on Figure 1.

FIGURE 1. Tctp(G) are {b, e, f} and {e, b, h} ,
Minimal Tctp(G) = {b, e, f}, γTctp(G) = 1.6 , ΓTctp(G) = 1.7

Remark 3.1. (1) There is no Tctp(G) if Gis a Kσ .

(2) There is no Tctp(G) if G is a K(m,n) .

Example 2. The second example is given on Figure 2. Here {a, e} be a con-
nected total perfect dominating set, but not Tctp(G).

FIGURE 2

Remark 3.2. (1) There is a γTctp(G), then γTctp(G) ≤ p− 1 .

(2) Every Tctp(G) is a PD of a fuzzy graph G.
(3) Every Tctp(G) is a total PD of a fuzzy graph G.
(4) Every Tctp(G)is a ctp of a fuzzy graph G.

Note that the converse of the observation in the Remark 3.2 are not true.
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FIGURE 3. Tctp(G) = {d, e, f}, which is PD(G), total PD(G)

and ctp(G) , γTctp(G) = 2.

Example 3. The third example is given on Figure 3.

Theorem 3.1. If there is γTctp(G) of G, then γtp(G) ≤ γctp(G) ≤ γTctp(G) .

Proof. Since every Tctp(G) of a fuzzy graph G is a ctp(G) in a fuzzy graph
G and every ctp(G) is a total PD. Hence γtp(G) ≤ γctp(G) ≤ γTctp(G) for
any γTctp(G) in a fuzzy graph G. �

Example 4. The following example is given on Figure 4.
Tctp(G) = {a, d, e}; γTctp(G) = 1.5

ctp(G) = {a, d, e}; γctp(G) = 1.5

Total PD(G) = {a, d, e}; Totalγtp(G) = 1.5

Therefore, γtp(G) ≤ γctp(G) ≤ γTctp(G).

FIGURE 4
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Theorem 3.2. If there is γTctp(G) in a fuzzy graph G with maximum degree
∆ , then

p

2(∆ + 1)
≤ γTctp(G) ≤ 2q − p+ 1 .

Proof. For the lower bound, each membership values of Tctp(G) of a fuzzy
graph G can dominate almost maximum degree ∆ membership values and
itself. Hence:

(3.1)
p

2(∆ + 1)
≤ γTctp(G) .

Now we consider the upper bound, If there is a γTctp(G) in a fuzzy graph
G, then:

γTctp(G) ≤p− 1

γTctp(G) ≤2(p− 1)− p+ 1

γTctp(G) ≤2q − p+ 1(3.2)

From (3.1) and (3.2), we have
p

2(∆ + 1)
≤ γTctp(G) ≤ 2q − p+ 1. �

Example 5. In the following example we have: Tctp(G) = {c, d, f} .
Here, p = 2.9; q = 1.8 , d(a) = 1.2; d(b) = 1.1; d(c) = 1.2; d(d) = 1.5; d(e) =

0.8; d(f) = 1.3; d(g) = 0.4∆ = 1.5; p
2(∆+1)

= 0.05; γTctp(G) = 1; 2q− p+ 1 =

1.9 . Hence, p
2(∆+1)

≤ γTctp(G) ≤ 2q − p+ 1.

FIGURE 5

Remark 3.3. If there is a γTctp(G) in a fuzzy graph G with order p, then
γTctp(G) ≤ p−∆(G) + 1.
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Example 6. Tctp(G) = {a, e, d}, γTctp(G) = 1.6, p = 2.9; d(a) = 1; d(b) =

1.4; d(c) = 1.1; d(d) = 1.1; d(e) = 1.2; ∆(G) = 1.4p−∆(G) + 1 = 2.9− 1.4 +

1 = 2.5. Hence γTctp(G) ≤ p−∆(G) + 1.

FIGURE 6

Theorem 3.3. If there isH be a triple connected spanning sub graph of a
fuzzy graph G, then γTctp(G) ≤ γTctp(H).

Proof. Let G be a triple connected total perfect dominating set which in-
duced the subgraph < PTct > is triple connected and let H be a triple con-
nected spanning subgraph of G if τ(u) = σ(u) every u ∈ H and ρ(u, v) ≤
µ(u, v) for every u, v ∈ V. Since every Tctp(G) of H is also the Tctp(G) of
G. Hence γTctp(G) ≤ γTctp(H). �

Example 7. Tctp(G) = {b, e, h}; γTctp(G) = 1.7 , T ctp(H) = {d, e, f} ;

γTctp(H) = 2 . Hence γTctp(G) ≤ γTctp(H).

FIGURE 7
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4. CONCLUSIONS

We investigated the idea of triple connected total perfect domination
and triple connected perfect domination in fuzzy graph. We interpreted
some results related to the triple connected total perfect domination num-
ber for standard theorems with examples. Finally we conclude that the
triple connected total perfect dominating set and number are obtained.
Further these results can be extended to the fields of a bipolar fuzzy graph.
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