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Abstract

Many practical problems arising in real life situations
can be formulated as network models. The shortest path in
a network plays an important role for analyzing the network
model.It has wide applications in communication, trans-
portation and electronics systems. Network optimization
is a very popular and an applied field in applied operation
research. This paper reviews and highlights by presenting
different gateways and different aspects of finding the short-
est path in the network that are found in the literature.
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1 Introduction

A network is a connected graph. Many practical problems arising
in real life situations can be formulated as network models partic-
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ularly in communication system, transportation system, gas pro-
duction and distribution system and supply chain network. In a
network model, two things are to be considered as more important
that is, representation or construction and analysis of the network.
In general, a network model can be analyzed by using the concepts
of graph theory and optimization theory.Many real life situations
dealing with network models require the computation of the best
or the shortest path from one node to another node and they are
called the shortest path (SP) problem of the network. Computing
the shortest path plays an important role in all the network sys-
tems. The objectives used in determining the shortest path in such
networks may be one or more. When an SP problem in a network
has only one objective , it is called a single objective SP problem. If
it has more than one objective, it is known as a multiple objective
SP problem.

The SP problem concentrates on finding the path with minimum
distance.The algorithms(Bellman [1], Dijkstra [5] and Dreyfus[6])
are referred to as the standard shortest path algorithms. To find
the shortest path from a source node to the other nodes is a fun-
damental matter in real life situations.In real life situations, there
is possible to get uncertainty instead of crisp about the parameters
In the network. In such cases, the parameters are represented by
fuzzy sets/ numbers which was introduced by Zadeh [51].

2 Review of literature on shortest path

problems

In this section, several algorithms developed by various researchers
in the area of solving SP problem in the network have been sum-
marized.

Orden[41] solved the SP problem using transshipment prob-
lem.Bellman[1] and Dijkstra [5] studied SP problems in the weighted
network. The authors(Minty [30],Moore [34],Floyd [9],Nicholson
[38],Dreyfus [6],Johnson [15]and Pape [44])developed various algo-
rithms for solving SP problems.The fuzzy SP problem was first
studied by Dubois and Prade [7] using crisp algorithms.For solving
malty objective SP problems, the authors(Climaco and Martins
[3], Loui [23], Henig [13], Martins [27] and Mohideen and Rajesh
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[33]) presented various types of modified algorithms. Eiger et al.
[8] studied the path preferences and optimal paths in probabilis-
tic networks.Klein [18], Henig [12] and Lin and Chen [21] studied
acyclic network an dominated path network problem. Rosen et
al.[45], Martins and Pascoal [26]and Martins and Santos [28] studied
the SP problem with maximum capacity. Pallottino and Scutella
[42] reviewed the shortest path algorithms in transportation mod-
els.Modesti and Sciomachen[31] studied a multi-objective transship-
ment problem. Okada and Soper [39] proposed a non-dominated
path in fuzzy network problem.Okada [40] studied the SP problem
using the degrees of possibility concept .The authors (Liu and Kao
[22], Chuang and Kung [2],Kung and Chuang [20], Nayeem and
Pal[37], Sengupta and Pal[48], Yu and Wei [49], Hernandes et al.
[14] ,Iraj Mahdavi et al.([24], [25])and Kumar and Kaur [19]) stud-
ied the SP problems in interval /fuzzy environment.Pandian and
Rajendran [43] presented the path labeling algorithm for solving
the SP problems as well as minimum path problems. A bi-criteria
SP problem was studied by Mohamed et al. [32] using genetic al-
gorithm.Sahar Abbasi and Sadoullah Ebrahimnejad [46] computed
the dynamic minimum cost flows in transformation problem. Gao
[11] worked on the uncertainty distribution of the SP problem.Deng
et al.[4] proposed a generalized Dijkstra’s algorithm for solving a
fuzzy SP problem. Kairanbay Magzhan and Hajar Mat Jani [16]
performed a short review on the various types of SP problem algo-
rithms.The authors (Sanan et al.[47], Nasser and El-Sherbeny [36],
Karishma Talan and Bamnote [17] and Nabil Arman and Faisal
Khamayseh [35]) studied the SP problem using their developed al-
gorithms.GauravKumar et al. [10] solved the interval valued fuzzy
SP problem. Meenakshi [29] discussed the SP problem in networks
with time. Yuhong Sheng and Yuan Gao [50] have developed an
algorithm to solve the stochastic SP problem

3 Conclusion

The SP problem is a classical and important network optimization
problem in real life situations.The shortest path,the minimum path
and its length of an sp problem are the main and important infor-
mation for the decision makers to take appropriate decision suitably
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and properly.This review paper will act as a tool to motivate all re-
searchers who are working or will be working in the field of network
optimization.
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