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Abstract—In this article, we present an algorithm, p g
method for finding the shortest path length between
a paired nodes on a network where the edge weights
are characterized by single valued triangular
neutrosophic numbers. The proposed algorithm
gives the shortest path length from source node togives the shortest path length from source node to
destination node based on a ranking method.
Finally, a numerical example is also presented toy, p p
illustrate the efficiency of the proposed approach.

Keywords: single valued triangular neutrosophic
number; score function; network; shortest pathnumber; score function; network; shortest path
problem.
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I.INTRODUCTION

In 1995 the concept of the neutrosophic sets (NS for short) and neutrosophic logic wereIn 1995, the concept of the neutrosophic sets (NS for short) and neutrosophic logic were
introduced by Smarandache in [1, 2] in order to efficiently handle the indeterminate and
inconsistent information which exist in real world. Unlike fuzzy sets which associate to each
member of the set a degree of membership T and intuitionistic fussy sets which associate a
degree of membership T and a degree of non membership F T F [0 1] Neutrosophic setsdegree of membership T and a degree of non-membership F, T, F [0, 1], Neutrosophic sets
characterize each member x of the set with a truth-membership function , an indeterminacy-
membership function and a falsity- membership function each of which belongs to the non-
standard unit interval ]−0, 1+[. Thus, although in some case intuitionistic fuzzy sets consider a
particular indeterminacy or hesitation margin Neutrosophic set has the ability of handlingparticular indeterminacy or hesitation margin, . Neutrosophic set has the ability of handling
uncertainty in a better way since in case of neutrosophic set indeterminacy is taken care of
separately. Neutrosophic sets is a generalization of the theory of fuzzy set [3], intuitionistic
fuzzy sets [4], interval-valued fuzzy sets [5] and interval-valued intuitionistic fuzzy sets [6].
However the neutrosophic theory is difficult to be directly applied in real scientific andHowever, the neutrosophic theory is difficult to be directly applied in real scientific and
engineering areas. To easily use it in science and engineering areas, in 2005, Wang et al. [7]
proposed the concept of SVNS, which differ from neutrosophic sets only in the fact that in the
former’s case, the of truth, indeterminacy and falsity membership functions belongs to [0, 1].
Recent research works on neutrosophic set theory and its applications in various fields areRecent research works on neutrosophic set theory and its applications in various fields are
progressing rapidly [8,30-37]. Very recently Subas et al.[9] presented the concept of triangular
and trapezoidal neutrosophic numbers and applied to multiple-attribute decision making
problems. Then, Biswas et al. [10] presented a special case of trapezoidal neutrosophic
numbers including triangular fuzzy numbers neutrosophic sets and applied to multiplenumbers including triangular fuzzy numbers neutrosophic sets and applied to multiple-
attribute decision making problems by introducing the cosine similarity measure. Deli and
Subas [11] presented the single valued triangular neutrosophic numbers (SVN-numbers) as a
generalization of the intuitionistic triangular fuzzy numbers and proposed a methodology for
solving multiple attribute decision making problems with SVN numbers 3solving multiple-attribute decision making problems with SVN-numbers. 3



The shortest path problem (SPP) which concentrates on finding a shortest path from a
source node to other node, is a fundamental network optimization problem that has been
appeared in many domain including, road networks application, transportation, routing inpp y g, pp , p , g
communication channels and scheduling problems and various fields. The main objective of
the shortest path problem is to find a path with minimum length between starting node and
terminal node which exist in a given network. The edge (arc) length (weight) of the network
may represent the real life quantities such as, cost, time, etc. In conventional shortest path,y p q , , , p ,
the distances of the edge between different nodes of a network are assumed to be certain. In
the literature, many algorithms have been developed with the weights on edges on network
being fuzzy numbers, intuitionistic fuzzy numbers, type-2 fuzzy numbers vague numbers [12-
17]. In more recent times, Broumi et al. [18-24] presented the concept of neutrosophic graphs,] , [ ] p p p g p ,
interval valued neutrosophic graphs and bipolar single valued neutrosophic graphs and
studied some of their related properties. Also, Smarandache [25-26] proposed another variant
of neutrosophic graphs based on literal indeterminacy. Up to date, few papers dealing with
shortest path problem in neutrosophic environment have been developed. The paper proposedp p p p p p p p
by Broumi et al. [27] is one of the first on this subject. The authors proposed an algorithm for
solving neutrosophic shortest path problem based on score function. The same authors [28]
proposed another algorithm for solving shortest path problem in a bipolar neutrosophic
environment. Also, in [29] they proposed the shortest path algorithm in a network with its, [ ] y p p p g
edge lengths as interval valued neutrosophic numbers. However, till now, single valued
triangular neutrosophic numbers have not been applied to shortest path problem. The main
objective of this paper is to propose an approach for solving shortest path problem in a
network where the edge weights are represented by single valued triangular neutrosophicg g p y g g p
numbers.
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In order to do, the paper is organized as follows: In Section 2, we
firstly review some basic concepts about neutrosophic sets singlefirstly review some basic concepts about neutrosophic sets, single
valued neutrosophic sets and single valued triangular
neutrosophic sets. In Section 3, we propose some modified
operations of single valued triangular neutrosophic numbers Inoperations of single valued triangular neutrosophic numbers. In
Section 5, we propose an algorithm for finding the shortest path
and shortest distance in single valued triangular neutrosophic

h I S ti 6 t d h th ti l l hi hgraph. In Section 6, we presented an hypothetical example which
is solved by the proposed algorithm. Finally, some concluding
remarks are presented in Section
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II. PRELIMINARIES
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III. ARITHMETIC OPERATIONS BETWEEN TWO SV-TRIANGULAR
NEUTROSOPHIC NUMBERS
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V. SINGLE VALUED TRIANGULAR NEUTROSOPHIC PATH PROBLEM 
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IV. ILLUSTRATIVE EXAMPLE
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V. CONCLUSION

In this article, an algorithm has been developed for
solving the shortest path problem on a network where
the edges weight are characterized by a neutrosophic

b ll d i l l d t i l t hinumbers called single valued triangular neutrosophic
numbers. To show the performance of the proposed
methodology for the shortest path problem anmethodology for the shortest path problem, an
hypothetical example was introduced. In future works,
we studied the shortest path problem in a single
valued trapezoidal neutrosophic environment and we
will research the application of this algorithm.
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