
 

Zap DFS Pickan edge exploreeverything goingdown thatedge
thenmoveon to the next edge
Gives a DFS tree forest

Pseudo Code fi 1

DFS VisitCG u DFSCG

time 1 times
2 disclu time 2 For alluEV

Colorful YELLOW 3 colorlu WHITE

4 For all vE Adjiu 4 parentlu

If colorlu WHITE 5 Forall UEV
6 parents u 6 If colorfulWHITE
7 DFS Visit Giv 7 PFS VisitCG.u

8 Color u GREEN
9 timet 1 Runtime IV IEI

finish u time



Edge Classification

FeeEdgeVisitnewvertexviaedge i.e vertexwaswhite
Forward Edge node descendant in tree
BackwardEdge note ancestor in tree
CrossEdge betweentwo non ancestorrelatedvertices

treeedges
D forwardedge

backwardedge
cross edge

How do we detect typeofedge u v

TreeEdge V was whitewhen weexploredthisedge
ForwardEdge green
BackwardEdge yellow
Cross Edge green

CrossEdge v3 Forward Edge
Add discoverytime disc andfinishtime finish

ForwardEdge V wasgreen disc v disc u

Cross Edge V wasgreen disc v disc u

andalso finishv diselul



e.g a0 8
1 86

c6b or

do 6
l

eo ed
c b iscrossedge but if we visit
C first then c b is tree edge

What if undirected

and
c 018 8
We won't have a a

We alsocan'thave
a Ifrs X



UndirectedGraphi

The In DFSof anundirected graph G everyedge is
either a tree edge or a backward edge i e

when we firstexplore u r EE from u v cannot
be green

Proof If v is green it means we finishedexploring its
neighbors so we shouldhaveexplored u u fromV

already Contradictswith we firstexploreIuv4 fromu

Corollary An undirected graph is acyclic iff
there are no backward edges

Proof If no backwardedges we onlyhavetreeedges
and trees are acyclic
If we have a backward edge fthen we have a cycle



DirectedGraphs

ThalWhitePathTheorem v is a descendent of u in the DFS
forest iff at time disc u thereexists a pathfrom a to u

withonlywhitevertices

Bd
staff

get u.eu a uh Univ be a path in the 1 0

DFSforest alledges Ui Ui aretreeedges Then

U is discoveredfromUs U fromUi etc Therefore they
dise Ur discUK disc u diseUs

Soattimediseun diseu U Us Ur are allwhite

At timedise us discu U Ur are allwhite

Wehave disc Ur discUK disc u diseus

finishUr finishUn finishUi finishus

Therefore UrV is discovered duringthevisit from Usu and

theremust a path from u to v in theDFSforest

Corollary Adirected graph is acyclic iff DFS finds no backwardedges




