COL 351:
Analysis and Design of Algorithms

Lecture 9



SCCs in Directed Graph

Definition: Two vertices x, y are “strongly-connected” if
there is x to y, as well as y to x path in G.
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Strongly-connected-component (SCC):
Maximal subset S of G such that all vertices in S
are strongly connected.
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Trivial algorithm to compute SCCs:



Structure of SCCs

Theorem: Let T be a DFS tree of G and S be an SCC in G, then T[S] is a
contiguous subtree of T.
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Structure of SCCs

Theorem: Let T be a DFS tree of G and S be an SCC in G, then T[S] is a
contiguous subtree of T.

Pﬁ%; WJ’% e v am Scc S




Computing SCCs

Concept of SCC’s root: The vertex of SCC that is visited first by DFS traversal.
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Computing SCCs in Directed graph
(Kosaraju’s Algorithm)

Step 1 : Perform DFS traversal on G.
Step 2: Let L = vertices of G in decreasing order of finish time.
Step 3 : Perform tree traversal on Reverse(G), by picking new roots in ordering defined by L.

Step 4 : We have shown that the trees computed by second traversal correspond to the
SCCs of G, so we simply output them.



