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Depth-first search starts a graph’s traversal at an arbitrary vertex by marking it as visited. 

On each iteration, the algorithm proceeds to an unvisited vertex that is adjacent to the one it is currently in. 

• If there are several such vertices, a tie can be resolved arbitrarily. 

• As a practical matter, which of the adjacent unvisited candidates is chosen is dictated by the data structure representing the graph. 

• In our examples, we always break ties by the alphabetical order of the vertices. 

This process continues until a dead end—a vertex with no adjacent unvisited vertices—is encountered. 

At a dead end, the algorithm backs up one edge to the vertex it came from and tries to continue visiting unvisited vertices from there. 

The algorithm eventually halts after backing up to the starting vertex, with the latter being a dead end. 

By then, all the vertices in the same connected component as the starting vertex have been visited.

If unvisited vertices still remain, the depth-first search must be restarted at any one of them.
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Example of a DFS traversal. 

(a) Graph. 

(b) Traversal’s stack 

• the first subscript number indicates the order in which a vertex is visited, i.e., pushed onto the stack; 

• the second one indicates the order in which it becomes a dead-end, i.e., popped off the stack). 

(c) DFS forest with the tree and back edges shown with solid and dashed lines, respectively.

• A back edge is an edge leading to a previously visited vertex other than its immediate predecessor



8



9

adjacency lists: Θ(|V|+|E|) is more efficient since you only need to check nodes that are actually connected to the one you are on. In an 

In a fully connected graph |E| = V(V-1)/2 = Θ(V2)

A vertex of a connected graph is said to be its articulation point if its removal with all edges incident to it breaks the graph into disjoint pieces.

• If any child of a node does not have a path to any of the ancestors of its parent, it is an articulation point.

A biconnected graph has no articulation points
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