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Lecture 8



DFS in Directed Graphs 





























































  

Topological sort



DFS Algorithm  
 



























































 









































 







Classification of non-tree edges wrt DFS tree



















































































Lemma: For any edge (x, y) in a DAG, we have FT(y) < FT(x).

Topological Sort in DAGs  

Theorem:  Vertices arranged in decreasing order of their finish time during 
DFS is a topological ordering of G. 















































































Topological Sort in DAGs  


















































































Definition: A directed graph G is said to be a unique path graph if for each 
pair (x,y), we have:

   if there there is an x->y path in G then there is a unique path from x to y in G.

Unique Path graph 



































































Unique Paths from source x


Simpler Question: Given a vertex x, how to check that for all y, there is a unique 
path from x to y? 


































































Unique Path graph


Simpler Question: Given a vertex x, how to check that for all y, there is a unique 
path from x to y? 


Main Question: Is G a unique path graph?















































































Unique Path graph


