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Abstract—In this paper, we propose a change to Dijkstra's 

algorithm that minimizes the number of iterations while 

improving the method's efficiency. In the traditional Dijkstra's 

technique, the core principle is to address the problem when more 

than one node passes the second step requirement. After 

incorporating the proposed changes, the maximum number of 

iterations of Dijkstra's method is fewer than the number of nodes 

in the graph. 
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I. INTRODUCTION  
 The shortest-route problem determines the shortest path in 

a weight graph (digraph) in a transportation network between 

two given vertices, source and destination. Other scenarios, 

such as VLSI design and equipment replacement, can be 

represented by the same paradigm. To discover the shortest 

path in any graph, there are several types of shortest path 

algorithms. Most frequently encountered are the following: 

• Shortest path between two specified vertices  

• Shortest path between all pairs of vertices 

• Shortest path from a specified vertex to all others  

 The Dijkstra algorithm finds the shortest paths between 

nodes in a network. Edsger W. Dijkstra, a computer scientist, 

devised it in 1956 and published it in 1959. 

 The Dijkstra algorithm finds the shortest paths between 

nodes in a network. Edsger W. Dijkstra, a computer scientist, 

devised it in 1956 and published it in 1959. 

 It can also be used to find the shortest paths from a single 

source node to a single destination node, with the process 

stopping once the shortest path is found. Dijkstra's algorithm, 

for example, can be used to find the shortest route between one 

city and all other cities if the nodes of the graph represent cities 

and the edge path costs represent driving distances between 

pairs of cities connected by a direct road (ignoring red lights, 

stop signs, tolls, and other obstructions for simplicity). 

Shortest route algorithms are commonly used in network 

routing protocols such as IS-IS (Intermediate System to 

Intermediate System) and OSPF (Open Shortest Path First). It 

is also used as a subroutine in algorithms like Johnson's. 

 As labels, the Dijkstra algorithm uses entirely sorted 

positive integers or real values. It may be expanded to use any 

partially ordered labels as long as the subsequent labels 

(generated while traversing an edge) are monotonically non-

decreasing. The Dijkstra generalized shortest-path algorithm is 

the name given to this generalization. 

 The Dijkstra algorithm is improved in terms of efficient 

implementation and cost matrix. In this paper, we propose 

some improvements to reduce the number of iterations and to 

find the shortest path easily and quickly.  

 

II. LITERARY REVIEW 
1. Hwan Il Kang et al. created a path planning method 

that makes use of an upgraded Dijkstra algorithm 

with particle swarm optimization. To find the best 

path, they first built the maklink on the global 

environment and then created a graph connected with 

the maklink. They derive the Dijkstra route from the 

graph. 

2. Sidharth Parekh et. al developed an exhaustive 

Approach Orchestrating Negative Edges for 

Dijkstra’s Algorithm. 

3. Omoniyi Ajoke Gbadamosi et. al Designed a 

Modified Dijkstra’s Algorithm for finding alternate 

routes for shortest-path problems with huge costs.  

4. Kaicong Wei et. al  introduced the Dijkstra's 

algorithm for solving the problem of finding the 

shortest path, and the Dijkstra's algorithm is modified 

to solve the problem of finding the maximum load 

path. 

 

III. METHODOLOGY 
 

A. Dijkstra’s Algorithm  

 

 The challenge of determining the shortest route from a given 

vertex s to mother t may be expressed as follows: 

A n by n matrix D=[dij] describes a basic weighted digraph G 

with n vertices: dij = length (or distance or weight) of the 

directed edge from vertex I to vertex j: 

 

 
Dijkstra's algorithm labels the vertices of a given digraph, with 

some vertices having permanent labels and others having 

temporary labels at each stage of the algorithm. The algorithm 

begins by assigning the starting vertex s a permanent label of 

0 and the remaining n-1 vertices a temporary label of infinity. 
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In subsequent iterations, another vertex assigns a permanent 

label based on the following rules: 

a) Every unlabeled vertex j is assigned a new temporary 

label with the value min[old label of j, (old label of I 

+ dij)], where I is the most recently permanently 

labeled vertex in the previous iteration and dij is the 

direct distance between I and j. Dij = infinite if I and 

j are not joined by an edge..  

b) The temporary label with the lowest detected value is 

selected as the permanent label for the relevant 

vertex. If there is more than one shortest route, choose 

any of the candidates for permanent labeling. Steps a 

and b are continued alternately until the target vertex 

t is permanently labeled. The first vertex that has been 

permanently marked is zero distance from s. The 

vertex closest to s is the second to be permanently 

labeled (among the remaining n-1 vertices). From the 

remaining n2 vertices, the second closest vertex to s 

is the next to be permanently labeled. So on and so 

on. Each vertex's permanent label is the vertex's 

shortest distance from s. This proposition might be 

established via induction. 

 

B. Modified Dijkstra’s Algorithm 

 

 In this section, we will present a modified version of 

Dijkstra's Algorithm to reduce the total number of iterations by 

optimizing the situation of many shortest paths: 

a) Every unlabeled vertex j gets a new temporary label 

with the value min[old label of j, (old label of I + dij)], 

where I is the most recently permanently labeled 

vertex in the previous iteration and dij is the direct 

distance between vertices I and j. Dij=infinity if I and 

j are not linked by an edge. 

b) The temporary label with the lowest detected value is 

selected as the permanent label for the relevant 

vertex. Choose all of the shortest pathways for 

permanent labeling if there are numerous. 

c) Steps (a) and (b) are repeated alternately maximum n-

1 times until the destination vertex t gets a permanent 

label.  

d) Le T=[tij] is the shortest path matrix that we can build 

it form D, as follows 

 

 
  

IV. COMPARISON  
The network in the following figure (figure 1) gives the 

distances in miles between pairs of cities 1,2,… and 8. For 

efficiency purpose, we will find the shortest route between 

cities 1 and 8 using the traditional and modified version of 

Dijkstra algorithm:  

 
Dijkstra algorithm: The number of iterations to find the 

shortest route between cities 1 and 8 by using Dijkstra 

algorithm is 8 

 

Modified Dijkstra algorithm: By using the modified version 

of Dijkstra algorithm, 5 iterations only are required to get the 

shortest route between cities 1 and 8 

Initially  

:  

and the set of permanent vertices is P={1}. 

  

 

 

Iteration 1: P = { 1,2 }, d1 j = { 0,1,2,4 ∞,∞,∞,∞} 

Iteration 2: P = { 1,2,3 }, d1 j = { 0,1,2,4,3,6, ∞,∞} 

Iteration 3: P = { 1,2,3,5 }, d1 j = { 0,1,2,4,3,6,10 ,∞} 

Iteration 4: 

P = { 1,2,3,4,5,6 }, 

 d1 j = { 0,1,2,4,3,6,10,8} 

Iteration 5: 

P = { 1,2,3,4,5,6,7,8 },  

d1 j = { 0,1,2,4,3,6,10,8 } 
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Based on the above tree, the shortest route and distance 

between cities 1 and 8 are: 1-2-3-6-8 and the distance is 8 

miles.  

V. CONCLUSION 
 

The Dijkstra algorithm has been optimized in this article. The 

major goal is to address the second stage of the traditional 

version of this approach, in which there are several shortest 

pathways between a node and its successors, and to reduce the 

number of repeats. The proposed update decreases the number 

of iterations greatly and simplifies the process of identifying 

the shortest route between any two cities. Future work will 

entail putting the recommended changes into action and 

comparing their complexity to the current system. 
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