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Describe Dijkstra's alg
Prove correctness of Dijkstra's alg
Analyze runtime of Dijkstra's alg
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Shortest Path Problem

Input G V E w E sit EV V1 n E M directed

Output Path P from s to t in G

eg P s u un rit sequence of connected edges
such that L P Epw e is minimized
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Various Approaches

Treedy'sDijkstra's edges have positive wt

Brute Force Breadth First search edges all have weight 1

Dynamic Bellman Ford edges can have negative wt
can work with global or distributed G

fails if must
avoid neg cycles



so hn went

Output n dimensional arrays L P sit

L.lv length of shortest path from s to v.in G

P v shortest path from s to v in G

5 1 X is set of visited vertices
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Base cases
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While there is an edge from X to x ̅
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ut v argmin L u w u v Dijkstra Criterion
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so hn went

Output n dimensional arrays L P sit

L.lv length of shortest path from s to v.in G

P v shortest path from s to v in G

5 AX is set of visited vertices
L s 0

Base case
P S Show Dijkstra's

While there is an edge from X to x ̅ alg fails with

C ur UEX vex negative weights

n argmin
avec

t.lu W N

L V L.EU't W u

P v Plug ut Underwhat conditions
1 X X U v can Dijkstra's alg have

neg weights but be successfa


