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DFS(G)

1. For each vertex u  V[G] do

2.       color[u]  WHITE

3.       [u]  NIL

4. Time  0

5. For each vertex u  V[G] do

6.       if color[u] = WHITE then

7.              DFS-VISIT(u)

Depth

First

Search

DFS-VISIT(u)

1. VisitVertex(u)

2. Color[u]  GRAY

3. Time  Time + 1

4. d[u]  Time

5. for each v  Adj[u] do

6.     VisitEdge(u,v)

7.     if (v  [u]) then

8.       if (color[v] = WHITE) then

9.               [v]  u

10.               DFS-VISIT(v)

11. color[u]  BLACK

12. F[u]  Time  Time + 1

O(m+n)
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Applications of Graph Traversal

• Checking for connectivity

– Number of times statement 7 is executed in DFS(G)

• Checking for cycles

– Number of times if-statement (statement 8) fails in DFS-Visit(u)
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Connectivity
• A (simple) undirected graph is connected if there exists a path between

every pair of vertices.

• If a graph is not connected, then G’(V’,E’) is a connected component of
the graph G(V,E) if V’ is a maximal subset of vertices from V that
induces a connected subgraph. (What is the meaning of maximal?)

• The connected components of a graph correspond to a partition of the
set of the vertices. (What is the meaning of partition?)

• How to compute all the connected components?

– Use DFS or BFS.
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Minimum Spanning Tree
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Minimum Spanning Tree
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Proof of Correctness: MST Algorithms
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Dijkstra s Single Source Shortest Path Algorithm
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All Pairs Shortest Path Algorithm

• Invoke Dijkstra’s SSSP algorithm n times.

• Or use dynamic programming. How?
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Figure 14.38
Worst-case running times of various graph algorithms
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