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ABSTRACT —  

The Dijkstra algorithm is a graph-based method that compares node distances, selects the shortest subsequent node, and generates an ideal path. However, The 

memory utilisation of the algorithm is poor. This problem aggravates when the graph becomes dense that is when it has a lot of nodes and edges. The square space 

complexity becomes too tough to handle for computer and cloud systems and causes delays in execution. This can have a negative impact on the system and this 

paper aims to solve that. The time complexity depends on the implementation time like adjacency list or adjacency matrix but the space complexity does not. It 

always take the same complexity irrespective of the implementation hence, the problem is solved using a different approach.  
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I. Introduction 

Dijkstra algorithm is a path finding algorithm created by research scientists for shortest path finding. It is used to figure out the shortest possible path 

from a source node to all the other nodes in a graph. The path can be from any source node in the graph and can have only 1 path to any other node. The 

shortest path is calculated in exponential as well as logarithmic time depending on the implementation of the graph but the space taken is always quadratic 

irrespective of implementation. The paper aims to solve that. 

II. Literature Review 

For example, the authors in [1] used a heuristic method for  computing  the  shortest  path  from  one point to another point within traffic networks. They 

proposed a  ―new  dynamic direction restricted algorithm obtained by extending the Dijkstra’s algorithm [1].‖ In another paper  [2],  a  heuristic  GA  

was  used  for  solving  the  single source shortest path (SSSP)  problem.   Its main goal was to investigate  the  SSSP  problem  within  the  Internet  

routing setting, particularly when considering the cost of transmitting messages/packets is significantly high, and the search space is normally very large. 

In a paper by Li, Qi, and Ruan [3], an efficient  algorithm  named  Li-Qi  (LQ)  was  proposed  for  the SSSP problem with the objective of  finding a 

simple path of the  smallest  total  weights  from  a  specific  initial  or  source vertex to every other vertex within the graph. The ideas of the queue  and  

the  relaxation  form  the  basis  of  this  newly introduced  algorithm;  the  vertices  may  be  queued  several times, and furthermore,  only  the source 

vertex and relaxed vertices are being queued [3]. 

III. Existing djikstra’s algorithm 

Dijkstra algorithm uses memory in terms of square. It uses space complexity of n to the power of 2 where n is the number of vertices in the graph. This 

causes a problem in execution when the graph becomes very dense and number of nodes increases. This is because the square value will keep increasing 

the memory requirement. This can eat up the execution time and space complexity. The algorithm picks one node as source node and calculates distances 

to every other node in the graph. It picks the vertex and sees all the vertices that are unvisited and adjacent to it. If the distance to the current vertex 

summed with the edge weight to the next vertex comes out to be less than the current distance then the new distance is updated. The same process is 

repeated for each vertex and the resultant weight of each vertex is the shortest path to that vertex from the selected source vertex. 

IV. Proposed Methodology 

The algorithm does not handle memory very well as explained. One of the main memory-related challenges with Dijkstra's algorithm is the need to 

maintain a priority queue or heap to keep track of the nodes and their distances from the source node. This priority queue is used to select the node with 

the minimum distance in each iteration. The memory usage of this data structure can become a problem when dealing with large graphs or when the 

algorithm needs to run on memory-constrained devices. When applied on extremely dense graphs, it can cause huge problem of resources. Now to a 

graph can have two different nodes at separate distances but they may be close to each other. Let two nodes A and B be very near to each other. Now, if 

node ‘source’ to node ‘A’ is x units, the path might be going from A to C then to B. This can yield the shortest path but may yield larger execution time 
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in real time scenarios. To understand the same lets say A and B are in same locality but C is in different locality so it won’t make enough sense to move 

from A to C then back to B. Instead, one can cover A and B together and then move to C. Hence, the idea of clubbing nodes is used. In such an 

implementation, two nodes that are nearby are clubbed and seen as one node whereas the others are seen as different. In clubbed nodes’ group, all the 

nodes are visited before moving out to any other node. The entire graph is divided into clusters and base on the threshold distance, two or more nodes are 

clubbed. Maximum number of nodes in a group can be 4 only otherwise the size can become very large if network consists of small edges. 

V. CONCLUSION 

This study rolls out a practical approach to solve a real time problem. It can save effort and time when applied to real time graph systems and can help in 

easing out memory load on the system. Millions of computer based instructions are executed every second so even small optimisations can propagate 

through the entire graph and save a big amount of time for every execution of task. In the age of cloud computing it becomes even more critical to use 

space wisely as it costs money as well as system power. Clubbing nodes is an attempt to solve the problem of space and let Dijkstra be used in dense 

graphs as well for real time applications that are not just theoretically right but practical as well. 
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