
Breadth-first search

COMP215: Design & Analysis of 
Algorithms



Today

• Breadth-first search

• Shortest Paths

• Computing Connected



Breadth-first search

• Breadth-first search explores the vertices of a graph in layers, in 

order of increasing distance from the starting vertex. 

• Layer 0 contains the starting vertex s and nothing else. 

• Layer 1 is the set of vertices that are one hop away from s—that is, 

s’s neighbors

• In general, the vertices in a layer i are those that neighbor a vertex in 

layer i - 1 and that do not already belong to one of the layers 0, 1, 

2,...,i – 1.
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Correctness and Running Time



Shortest Paths

• What is unique about BFS is that, with just a couple 

extra lines of code, it efficiently computes shortest-

path distances.
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Computing Connected Components

• An undirected graph G = (V,E) naturally falls into 

“pieces,” which are called connected components.

• A connected component is a maximal subset S ⃀ V 

of vertices such that there is a path from any vertex 

in S to any other vertex in S.

• We will use breadth-first search to compute the 

connected components of a graph in linear time
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