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4.2  Kosaraju-Sharir Algorithm
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Phase 1.  Compute reverse postorder in GR.

Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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‣ DFS in reverse graph

‣ DFS in original graph
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.

1

4

9

2

5

3

0

1211

10

1

8 76

1

4

9

2

5

3

0

1211

10

1

8 76

Kosaraju-Sharir

visit 6

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

T

F 

F

F

F 

F

T

F

F

F 

F

F

F

marked[v]v



8

Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.

1

4

9

2

5

3

0

1211

10

1

8 76

1 2

5

3

1

Kosaraju-Sharir

visit 4

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

T

F 

T

F

T 

F

T

T

T

T 

T

T

T

0

4

marked[v]v

11   9   12   10   6   7   8



30

Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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Phase 1.  Compute reverse postorder in GR.
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‣ DFS in reverse graph

‣ DFS in original graph
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.

9

2

5

3

0

1211

10

Kosaraju-Sharir

4 done

9

5

0

1211

10

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

8 76

1

1

0 

1

1

1 

1

–

–

–

–

–

–

–

44

5

1 0   2   4   5   3   11   9   12   10   6   7   8

scc[v]v



60

Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.

1

4

9

2

5

3

1211

10

8 76

Kosaraju-Sharir

0 done

9

1211

10

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

1

0 

1

1

1 

1

–

–

–

–

–

–

–

1 0   2   4   5   3   11   9   12   10   6   7   8

scc[v]v



63

Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.

1

4

9

2

5

3

0

1211

10

8 76

Kosaraju-Sharir

check 4

9

1211

10

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

1

0 

1

1

1 

1

–

–

–

–

–

–

–

1   0   2 4   5   3   11   9   12   10   6   7   8

scc[v]v



66

Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.

1

4

9

2

5

3

0

1211

10

8 76

Kosaraju-Sharir

visit 11

9

1211

10

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

1

0 

1

1

1 

1

–

–

–

–

–

2

–

1   0   2   4   5   3 11   9   12   10   6   7   8

scc[v]v



70

Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.

9

1

4

2

5

3

0

1211

8 76

Kosaraju-Sharir

9 done

12

0 

1 

2

3

4 

5

6

7

8

9 

10

11

12

1

0 

1

1

1 

1

–

–

–

2 

2

2

2

11

109

12

1   0   2   4   5   3 11   9   12   10   6   7   8

scc[v]v



76

Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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Phase 2.  Run DFS in G, visiting unmarked vertices in reverse postorder of GR.
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