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e [n a breadth-first search, we start by going to the start vertex, which is labelled v. Next, all of the
unvisited vertices adjacent to v are visited.

e Then, the unvisited vertices adjacent to the vertices that have just been visited are visited, and so
on.

e The end result of a BFS travel through a graph is a spanning tree. A graph without any loops is
called a "spanning tree." For BFS traversal of a graph, we use a data structure called a "Queue"
that has a maximum size equal to the number of nodes in the graph.

Step 1: Define a Queue of size total number of vertices in the graph.

Step 2: Select any vertex as starting point for traversal. Visit that vertex and insert it into the Queue.

Step 3: Visit all the adjacent vertices of the vertex which is at front of the Queue which is not visited and insert
them into the Queue.

Step 4: When there 1s no new vertex to be visit from the vertex at front of the Queue then delete that vertex from
the Queue.

Step 5: Repeat step 3 and 4 until queue becomes empty.

Step 6: When queue becomes Empty, then produce final spanning tree by removing unused edges from the graph

Analysis Of BFS:

Each visited vertex enters the queue exactly once. So the while loop is iterated at most n times If an adjacency
matrix is used the loop takes O(n) time for each vertex visited. The total time is therefore, O(n’). If adjacency lists
are used the loop has a total cost of dy + ... + d,.; = O(e), where d is the degree of vertex 1. As in the case of DFS
all visited vertices together with all edges incident to them, form a connected component of G.



Consider the following example graph to perform BFS traversal

Step 1:
- Select the vertex A as starting point (visit A).
- Insert A into the Queue.

Step 2:
- Visit all adjacent vertices of A which are not visited (D, E, B).
- Insert newly visited vertices into the Queue and delete A from the Queue..
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Step 3:

- Visit all adjacent vertices of D which are not visited (there is no vertex).
- Delete D from the Queue.
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Step 4:
- Visit all adjacent vertices of E which are not visited (C, F).
- Insert newly visited vertices into the Queue and delete E from the Queue.
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Step 5:

- Visit all adjacent vertices of B which are not visited (there is no vertex).
- Delete B from the Queue.
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Step 6:
- Visit all adjacent vertices of € which are not visited (G).
- Insert newly visited vertex into the Queue and delete C from the Queue.
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Step 7:
- Visit all adjacent vertices of F which are not visited (there is no vertex).
- Delete F from the Queue.
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Step 8:
- Visit all adjacent vertices of G which are not visited (there is no vertex).
- Delete G from the Queue.
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- Queue became Empty. So, stop the BFS process.
- Final result of BFS is a Spanning Tree as shown below...



