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directed,arc/edge,weighted,labeled.drawings

representation

relations→edges

cycle,DAG,tree,planar
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traversal:graph→forest
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1.foreachvertex,labelitundiscoveredandv.d←∞
2.start’slabel←discovered,d←0,π←nil
3.Q←{start}
4.whileQnotempty
5.u←dequeue(Q)
6.foreachneighborvofu
7.ifvisundiscovered
8.labelvdiscovered,v.d←u.d+1,v.π←u

9.enqueuevinQ

10.labelufinished

WhichverticesdoesQhold(atline4)?
Dowereallyneedallthelabels?
What’sthetimecomplexity?
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1.foreachvertex,labelitundiscoveredandv.d←∞
2.foreachvertexs

3.ifsisundiscovered
4.s.label←discovered,s.d←0,s.π←nil
5.Q←{s}
6.whileQnotempty
7.u←dequeue(Q)
8.foreachneighborvofu
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10.labelvdiscovered,v.d←u.d+1,v.π←u

11.enqueuevinQ
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What’sthetimecomplexity?
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■schedule:noclassnextTue
■midterm
■asst7
■asst8postedandrecommended
■wildcardvoteinonemonth
■joinACMfor$19
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1.Distancesweassignalwaysstaythesameorgodown.

2.v.d≥δ(s,v)
Proof:Showv.d≥δ(s,v)∀vviainductionoveriterations:
Holdsatstart.
v.disupdatedtou.d+1≥δ(s,u)+1≥δ(s,v).

3.dvaluesinqueuearenondecreasingandlastinqueueexceeds
firstbyatmost1.
Proof:Byinduction.Truewhenqueueiss.
Preservedbydequeue.
Enqueue:new.d=removed.d+1≤first.d+1and
last.d≤removed.d+1=new.d.

4.Attermination,v.d=δ(s,v)=shortestpathlength
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Claim:attermination,v.d=δ(s,v)=shortestpathlength

Considervwithminimumincorrectdistance,anduthatisbefore
itonashortestpath.v.d>δ(u)+1=u.d+1.Whenuis
dequeued:

ifvisundiscovered,itwouldthenbecorrect,contradiction.
ifvisalreadyfinished,thenv.d≤u.d,contradiction.
ifvisdiscovered,letwbepredecessor.v.d=w.d+1and
w.d≤u.dsov.d≤u.d+1,contradiction.
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DFS
1.forallvertices,label←undiscovered
2.DFS-visit(start)

DFS-visit(u)
3.labeludiscovered
4.foreachneighborvofu
5.ifvisundiscovered
6.v.π←u

7.DFS-visit(v)
8.labelufinished

What’sthetimecomplexity?
Discoveryandfinishtimesareparenthesized
Vsbreadth-first?
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tree:indepth-firsttree
back:connectstoancestorintree
forward:non-treeedgeconnectingtodescendantintree
cross:others:non-ancestors/non-decendantsordifferentDFS
tree

whenedgeisexplored,labelofarcdestgivestype
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Forexample:

■What’sstillconfusing?
■Whatquestiondidn’tyougettoasktoday?
■Whatwouldyouliketohearmoreabout?

Pleasewritedownyourmostpressingquestionaboutalgorithms
andputitintheboxonyourwayout.
Thanks!
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