
Entropy based Single Valued Neutrosophic Digraph and its applications

Kalyan Sinha1, Pinaki Majumdar 2

1Department of Mathematics, PSTDS Vidyapith, Chinsurah, India 712305. E-mail: kalyansinha90@gmail.com

2Department of Mathematics, MUC Womens’ College, Burdwan, India 713104. E-mail: pmajumdar2@rediffmail.com

Abstract: This paper introduces the single valued neutrosophic (i.e.

SVN) digraph. The basic terminologies and operations of SVN di-

graphs have been defined. Later certain types of SVN digraphs are

shown and some of the important properties of SVN digraphs are

investigated. Finally SVN digraphs are applied in solving a multi-

criterion decision making problems.
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1 Introduction

In 1995, neutrosophic logic and set theory was introduced by

Smarandache [22, 23]. The neutrosophic sets are characterized

by a truth membership function(t), a falsity membership func-

tion (f) and an indeterminacy membership function(i) respec-

tively, which lies between the nonstandard unit interval [0, 1]∗.

Unlike intuitionistic fuzzy sets, here the uncertainties present i.e.

the indeterminacy factor, is independent of truth and falsity val-

ues. Hence Neutrosophic sets are more general than intuitionis-

tic fuzzy set [6] and draw a special attraction to the researchers.

Later on Wang et al. [25] introduced a special type of neutro-

sophic set say single valued neutrosophic set (SVNS). They also

introduced the interval valued neutrosophic set (IVNS) in [26].

The SVN set is a generalization of classical set, fuzzy set [27],

intuitionistic fuzzy set [6] etc. To see the practical application of

the neutrosophic sets and SVN sets, one may see [1, 2, 3, 4, 7, 8]

etc.

On the other hand, nowadays graphs and digraphs are widely

used by the researchers to solve many pratical problems. The

graphs are used as a tool for solving combinatorial problems

in algebra, analysis, geometry etc. Many works on fuzzy

graph theory, fuzzy digraph theory, intuitionistic fuzzy graphs,

soft digraphs etc. are carried out by a number of researchers

[12, 13, 15, 16, 17, 21]. Four main categories of neutrosophic

graphs have been defined by Samarandache in the paper [24].

However the concept of single valued neutrosophic graphs was

introduced by Broumi et al. [9, 10, 11].

In this paper we have introduced the notion of SVN digraphs

for the first time. In section 2, some preliminaries regarding neu-

trosophic sets, graph theory, SVN sets etc. are discussed. In sec-

tion 3, we have defined the SVN digraph and some terminologies

regarding SVN digraphs with examples. We have solved a real

life problem by using SVN digraph in Section 4. In Section 5,

we have defined the volume of a SVN digraph and also the sim-

ilarity measure between two SVN digraphs by using the volume

of each SVN digraph. Finally in this section, we have computed

the similarity measure of the digraphs of Section 4 and compared

the results. Section 6 concludes the paper.

2 Preliminaries

In this section, we will discuss some definitions and terminolo-

gies regarding neutrosophic sets which will be used in the rest of

the paper. However, for details on the neutrosophic sets, one can

see [20].

Definition 1 [20] Let X be a universal set. A neutrosophic set

A on X is characterized by a truth membership function tA, an

indeterminacy membership function iA and a falsity membership

function fA, where tA, iA, fA : X → [0, 1], are functions and

∀ x ∈ X , x = x(tA(x), iA(x), fA(x)) ∈ A is a single valued

neutrosophic element of A.

A single valued neutrosophic set (SVNS) A over a finite uni-

verse X = {x1, x2, . . . , xn} is represented as below:

A =
n∑

i=1

xi

〈tA(xi), iA(xi), fA(xi)〉

Definition 2 [20] The complement of a SVNS A is denoted by Ac

and is defined by tAc(x) = fA(x), iAc(x) = 1−iA(x), fAc(x) =
tA(x) ∀ x ∈ X .

Definition 3 [20] A SVNS A is contained in the other SVNS B,

denoted as A ⊆ B, if and only if tA(x) ≤ tB(x), iA(x) ≤ iB(x)
and fA(x) ≥ fB(x) ∀x ∈ X . Two sets will be equal if A ⊆ B

and B ⊆ A.

Definition 4 [20] Suppose N(X) be the collection of all SVN

sets on X and A,B ∈ N(X). A similarity measure between two

SVN sets A and B is a function S : N(X) × N(X) → [0, 1]
which satisfies the following condition:

(i) 0 ≤ S(A,B) ≤ 1,

(ii) S(A,B) = 1 if and only if A = B.
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