Greedy algorithms

Build a solution greedily by making the best local decision in each step to build an
optimal global solution.
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Single-pair shortest path problem
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Problem. Given a digraph G = (V, E), edge lengths £. = 0, source s €V, O]"_ \/t
and destination r € V, find a shortest directed path from s to r. A= ZS
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Single-source shortest paths problem — S A QJVWA@ I AL

Problem. Given a digraph G = (V, E), edge lengths £. = 0, source s €V,

find a ' s to every node.
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Dijkstra’s algorithm (for single-source shortest paths problem)

AE S
JL dul : )
0
ol
@ o\{vﬂ / <>/<>




Dijkstra’s algorithm demo

* |nitialize S < 3 s } and d[s] <= 0.

* Repeatedly choose unexplored node v & S which minimizes

m(v) = min Cd u| + ¢ )
( ) e=(u,v) : ueS [ ] = \ the length of a shortest path from s

to some node u in explored part S,
add v to S; set d[v] < m(v) and pred|v] <— argmin. followed by a single edge e = (u, v)
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add v to §; set d[v] < m(v) and pred[v] <— argmin.
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