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Abstract: For graph edges (weights or distance), source node are defined. Shortest path problems solve by the Algorithms, 

are called shortest path algorithms in this edges are labeled by a positive real number. Shortest path problems are related 

with either paths between a source node and destination node i.e. single source shortest path or paths among all pairs of 

stations i.e. all pairs shortest path. In this paper Bellman–Ford algorithm and Dijkstra's algorithm are discussed and 

compared the results for small no. of nodes as well as for large no. of nodes. The investigation helps to identify and suggest 

that which algorithm is used for a particular variant in the shortest path problems.  
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I. Introduction 

In present scenario fast data transmission is essential requirements. A WSN has thousands no of sensors nodes which link with 

each other or to an outside destination sensor node. Shortest path algorithms are used to search directions among physical 

locations. In this problems are defined for directed, undirected or mixed graphs. The single-source shortest path problem solves 

by using Dijkstra's algorithm and Bellman–Ford algorithm and A* search algorithm while all pairs shortest paths solve by Floyd–

Warshall algorithm and Johnson's algorithm. Assume w is a weighted graph, u and v are two nodes on G, E is a path in G from u 

and v then the weight of the path w is minimum weight of v from u via w i.e. sum of the edges weights minimum on the w. In 

shortest path problem, path is from a given node (source node) to all other nodes in the graph. [1-4]. 

  

II. Literature review 

Dijkstra’s Algorithm 

It was found by scientist Dijkstra in 1956 and in 1959 it was published [2,3].This is used for solve the weighted graph problem 

SSSP(Single Source Shortest Path) and producing a SP tree. The node search process continues by the algorithm and consider it 

next node as source node and search ends (terminates) at the destination. It is an example of efficient greedy algorithm. In this a 

path never shorter by visiting a node twice because of the edges have no negative weights. For SP visit the simple paths only. In 

SP the sub-Paths property is a key property. This algorithm search a SP tree from a source node (single) with making a set of 

nodes that have min. distance from source node 

 
The graph has the nodes u or v as in the algorithm, two nodes (u, v) connected by an edge that has weight w (u, v). With 

initializing three values as (i) dist, an array of distances from the source node s to each node, initialized the as dist(s) = 0; and for 

all other nodes v, dist (v) =∞. This is done at the beginning. (ii) Q, a queue of all nodes and at the end (algorithm's progress) Q 

will be empty. (iii) S, indicate which nodes visited by the algorithm and at the end (algorithm’s run), it contains all the nodes of 

the graph. This algorithm has advantages (i) Greedy Algorithm (ii) Directed & undirected Graphs. Disadvantages are (i) blind 

search (ii) Negative edges not handle (iii) Leads to acyclic graphs. Applications are (i) Google Maps (ii) Geographical Maps (iii) 

IP routing to find open SP first (iv) Telephone n/w. 

 

Bellman Ford Algorithm 

This algorithm was published in 1958 by Richard Bellman and in 1956 by Lester Ford [11].This is a dynamic programming 

algo. It searches the structure of the graph and generate the better solution. This algorithm applied to search the SP where 

negative weighted may be in graph from source node to all other nodes. Dijkstra’s Algorithm is faster than Bellman Ford 

Algorithm but Bellman Ford Algorithm is more versatile. This Algo has the principal of relaxation 
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This algorithm has the advantages (i) Cost minimization (ii) Maximize the performance (iii) It allows splitting traffic, 

disadvantages (i) In Routing Information Protocol weightings aren’t into consideration (ii) Slow response to change in the n/w 

topology applications are (i) .  used in distance- vector routing protocols (ii) Saving network resource (iii) Routing Information 

Protocol (RIP).[5-10][12] 

III. Time and Space complexity 

Let a graph[G] with the vertices or nodes [V] and the edges[E] 

   Algorithm Time Complexity Space Complexity 

Dijkstra O(|E|+V|Log|V|) O(V2) 

Bellman-Ford O(VE) O(V2) 

 

IV. Dijkstra’s Algorithm and Bellman Ford’s Algorithm Structure 
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V. COMPARISON 

We observe the efficiency of SP algorithm by analysis the running time of algorithms Dijkstra’s and Bellman Ford. Observe 

running time for both algorithms Dijkstra’s and Bellman Ford is in micro seconds. No. of nodes select for each observation are 

on random basis for a graph [G]. 
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VI. Conclusion 

In this paper authors observe  the running time of algorithms Dijkstra’s and   in micro seconds  and compare the observations with 

average running time and conclude that  Bellman Ford algorithm is more efficient than Dijkstra’s algorithm for small no of nodes, 

while Dijkstra’s algorithm is more efficient for large no. of nodes as compare to Bellman Ford algorithm for SP problem.  
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