
 

  

 

 

 

 

• Dijkstra's algorithm solves the single-source shortest path 

problem with non-negative edge weight. 

• Bellman–Ford algorithm solves the single-source problem if edge 

weights may be negative. 

• A* search algorithm solves for single-pair shortest path using 

heuristics to try to speed up the search. 

• Floyd–Warshall algorithm solves all pairs shortest paths. 

• Johnson's algorithm solves all pairs shortest paths, and may be 

faster than Floyd–Warshall on sparse graphs. 

• Viterbi algorithm solves the shortest stochastic path problem with 

an additional probabilistic weight on each node. 
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Dijkstra's algorithm 

 Dijksta’s algorithm finds the shortest path in a weighted graph from 

a single vertex to one or all other vertices. It is a greedy breadth-first 

search (BFS) algorithm which works as follows: 

• Create a table of distances to all vertices 

• Set the distance to 0 for the starting vertex, and infinity for the others 

• Make a list of unvisited vertices, which starts off containing all 

vertices 

• Set the current vertex to be the starting vertex 

• While the unvisited list is not empty: 

 

Algorithm 

• Create a set sptSet (shortest path tree set) that keeps track of vertices 

included in shortest path tree, i.e., whose minimum distance from 

source is calculated and finalized. Initially, this set is empty. 

• Assign a distance value to all vertices in the input graph. Initialize 

all distance values as INFINITE. Assign distance value as 0 for the 

source vertex so that it is picked first. 

•  While sptSet doesn’t include all vertices 
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▪  Pick a vertex u which is not there in sptSet and has minimum 

distance value. 

▪  Include u to sptSet. 

▪ Update distance value of all adjacent vertices of u. To update the 

distance values, iterate through all adjacent vertices. For every 

adjacent vertex v, if sum of distance value of u (from source) and 

weight of edge u-v, is less than the distance value of v, then update 

the distance value of v. 

Floyd–warshall algorithm 

 

• The Floyd Warshall Algorithm is for solving the All Pairs Shortest 

Path problem. The problem is to find shortest distances between 

every pair of vertices in a given edge weighted directed Graph. 

• When we pick vertex number k as an intermediate vertex, we 

already have considered vertices {0, 1, 2, .. k-1} as intermediate 

vertices. For every pair (i, j) of the source and destination vertices 

respectively, there are two possible cases. 

•  k is not an intermediate vertex in shortest path from i to j. We keep 

the value of dist[i][j] as it is. 

•  k is an intermediate vertex in shortest path from i to j. We update 

the value of dist[i][j] as dist[i][k] + dist[k][j] if dist[i][j] > dist[i][k] 

+ dist[k][j] 

  



 

 

 

Bellman–ford algorithm 

 

Input: Graph and a source vertex src 

Output: Shortest distance to all vertices from src.  If there is a negative 

weight cycle, then shortest distances are not calculated, negative 

weight cycle is reported. 

1. This step initializes distances from the source to all vertices as 

infinite and distance to the source itself as 0. Create an array dist[] of 

size |V| with all values as infinite except dist[src] where src is source 

vertex. 

2.This step calculates shortest distances. Do following |V|-1 times 

where |V| is the number of vertices in given graph. 

a) Do following for each edge u-v 

If dist[v] > dist[u] + weight of edge uv, then update dist[v] 

dist[v] = dist[u] + weight of edge uv 

3. This step reports if there is a negative weight cycle in graph.  

Do following for each edge u-v 

If dist[v] > dist[u] + weight of edge uv, then “Graph contains negative 

weight cycle” 
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Johnson's algorithm 

Johnson’s algorithm finds the shortest paths between all pairs of 

vertices in a directed graph. It converts negative edge weights into non-

negative edge links. It does this by using the Bellman-Ford algorithm 

to remove all negative weights. It then allows Dijkstra’s algorithm to 

be used on the new graph 

To begin, all the outbound edges are recorded in a table in alphabetical 

order 

 

 

 

 

The distance to each vertex is initialized to infinity except for the 

source vertex that’s initialized to 0. 
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Starting the second iteration, all the edges are relaxed again. Since I 

have a detailed article on the Bellman-Ford algorithm, we’ll go through 

the Bellman-Ford portion of this algorithm quickly. 
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