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Wehave already seen some graph algos

SSSP on DAGS

APSP FlotoWarshall

MST Kruskal

Basic theme

graph structure algos bag

lotsto come
recursion DP
greedy datastructures
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Claim GraphSearch Solves reachability

Proof Every vertex set to True l time

Induct on when set to True

Base case S first
RCD true
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Induct on Shortest path distance

V reschible If 0 RCs True

Ras true H K let path be gunge
RCn True

Then v added to S Will beloneTrue
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How to implement Graph Search

Need datastructure for S Insert anelement

Remove an element

Idea LinkedList does both in OCI time

Queue BFS PushE
Stack DFS Pushk by
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Connectedcompoints

Say Snf if connected in undirected graph

Then is equivalencerelation

reflexive

Symmetric on

transitive armor

Parttion into connectedcompont s

III I A
reachable from S



Runtime of BFS every edge used
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let p v be the parent of v

U added for the firsttime
due to the edge plus v

Claim d S V ltd s pls
With Claim simplemods compute SSSP

For un et S Push un
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Proof of claim let Ro s

Ri 40151.7 1
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Claim is that they form frontiers in S
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letveRibedequeued

All via have d s a it

If O S a i then reached induction
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Start time enter the stack

end time leave the stack

when all children done executing

implementable at no overhead seenotes



Examplef

Stack Duration of s on the stack
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Preorder S t u v w key claim

Postorder V W U t s H input is DAG
thenpostorder reversed

topological order



Lemma Suppose U v

U V reachable from S

If u finish V finish cycle

Proof three cases when u reached

v not visited u.st.at v start

V finished v finish U start

currently active v start Lu strt

V finish
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complete
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U belongs to U's recursive subtree

baskets
cycle
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Only case with U finish v finish or

Punchline suppose as V

U finish v finish toporderfailed

No It's not a DAG by lemma

If DAG run DFS reverse postorder

If notDAG justcheck the edges

Olmen time


