COL 351:
Analysis and Design of Algorithms

Lecture 7



Graph Traversals
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DFS Applications
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Bridge Edges
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DFS Traversal
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Property
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High Point of a vertex

High-point(x):
The level of the highest ancestor of x to which
there is a non-tree edge from subtree T(x).

How to compute High-point for all vertices of G?

H.e (D =

rvion] i, HPCJ) o howel (3)
JL:W (x) éENC%)

# Timne o proceas one velln = O(thgrn)

o Tome fo tompple Digh powl & _ ) (opim)
ALLvestices i Bolom -up manmmtr




Theorem

Theorem: A tree edge (x, v ), with x being parent of y in DFS tree, is a bridge
edge iff
High-point(y) = Level(y).
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CHALLENGE PROBLEM

Definition(Articulation point):
A vertex x is said to be articulation point if there are u,v different
from x, such that u and v are disconnected in G\x.
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Exercise: Design an O(m+n) time algorithm to find all the articulation
points of a graph.



