COL 351:
Analysis and Design of Algorithms

Lecture 8



DFS in Directed Graphs
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DFS Algorithm

DES (%)
P g L STOO) = ound ++
For saan v V(G) ¢ . AL VIsSITED (X)) = Towe
Aot visiTeo(u) = Fabe 2. Fon cack g € NCx)*
9L \/1.@:T60(3):Faj&:
o =1 DCS(g)

ST: Stasd Tome
FT ¢ Fiviok Time

1713 14 2.0




Classification of non-tree edges wrt DFS tree
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Topological Sort in DAGs

Lemma: For any edge (x, y) in a DAG, we have FT(y) < FT(x).
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Theorem: Vertices arranged in decreasing order of their finish time during
DFS is a topological ordering of G.

r}) [.e j,ljt’ \)-"__\7\,\ b—Q/ A Rl FT(\}() > FTCVQ_’>>"‘> ET(\M),

For, sy cdge (\h}\/d—) e Howe i’;CV{L) << Cj‘r € )

= A edgte or from Lt to B,



Topological Sort in DAGs
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Unique Path graph

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.
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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?

UNI 8 UE (2¢)

1. Compude DFS(2D

N W/&owwg/o Aen ntusm “Eolag

2. @4) rgqou
Elae sl Duw
Ufgauuax&l:’dlg,@/

‘B p ” Back edgee im DFS ()
Forvond. / s , arend ‘
w?w neauAp/ J Oy oimple foth “1“’@%7
e NO’M’U/V\A'BVAL %KQ’W\’)’C covl avlounw
potina from Crow Edgor back edgeer G DFS()
% to come
VeAR AL /51, Tirme = O(’m+n)

S




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?
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Unique Path graph
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