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AIM: Represent a given graph using adjacency matrix /adjacency list and find the shortest path using 

Dijkstra's algorithm (single source all destination). 

---------------------------------------------------------------------------------------------------------------------------------------------- 

OBJECTIVE: 

1.  To understand the application of Dijkstra‘s algorithm 

---------------------------------------------------------------------------------------------------------------------------------------------- 

THEORY: 

Dijkstra's Shortest Path 

1. To find the shortest path between points, the weight or length of a path is calculated as the sum of 

the weights of the edges in the path.  

2. A path is a shortest if there is no path from x to y with lower weight.  

3. Dijkstra's algorithm finds the shortest path from x to y in order of increasing distance from x. That 

is, it chooses the first minimum edge, stores this value and adds the next minimum value from the 

next edge it selects.  

4. It starts out at one vertex and branches out by selecting certain edges that lead to new vertices.  

5. It is similar to the minimum spanning tree algorithm, in that it is "greedy", always choosing the 

closest edge in hopes of an optimal solution.  

 

Dijkstra’s Algorithm with example step by step: 

A graph G with N nodes is maintained by its adjacency matrix Cost. Dijkstra‘s algorithm find shortest path 

matrix D of Graph G. 

 

Staring Node is 1. 

 



 
 
Department of Information Technology  SE – Data Structure & Files Laboratory 

SNJB’s Late Sau. K. B. Jain College of Engineering, Chandwad Dist. Nashik (MS, India) 
 

Step 1: Repeat Step 2 for I = 1 to N D[I] 

= Cost[1][I]. 

Step 2: Repeat Steps 3 & 4 for I = 1 to N 

Step 3: Repeat Steps 4 for J = 1 to N  

Step 4: If D[J] > D[I] + D[I][J] 

Then D[J] = D[I] + D[I][J] 

Step 5: Stop. 

 

INPUT: The graph in the form of edges, nodes and corresponding weights, the source node and 

destination node. 

OUTPUT: The shortest path and length of the shortest path 

 

INPUT OUTPUT Remark  

 Shortest Path is Consider Source 

 A-B-E-F-H-D Vertex  as  node  A 

  and Destination 

 Cost - 10 Vertex as node D 

 

---------------------------------------------------------------------------------------------------------------------------------------------- 

OUTCOME: After successful implementation of this assignment, we understood the concept of adjacency 

matrix /adjacency list and we are able to find the shortest path using Dijkstra's algorithm. 

---------------------------------------------------------------------------------------------------------------------------------------------- 

FAQs: 

1. What is shortest path?  

2. What are the graph representation techniques?  

3. What is adjacency Matrix?  

4. What is adjacency list?  

5. What is adjacency Multi-list?  
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