COL 758: Advanced Algorithms

Lecture 11



Distance Oracle Problem

Problem:
Given a graph G = (V, E), build a compact data structure & such that

for any query pair (1,v) € VXV,
the distance dist(u, v) can be reported in O(1) time.
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Approximate Distance Oracle

Problem:
Given a graph G = (V, E), build a compact data structure & such that

for any query pair (1,v) € VXV,
(1)-approximation of distance dis?(u, v) can be reported in O(1) time.
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Aim:
» Sub-quadratic space.
» Sub-cubicpreproeessingtime.
« O(1) query time.
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For graph G = (V, E)

« Compute a small set S of special vertices. M %\Dm W u}ﬂbf
« For each “special” vertex s € S, store distance to ALL vertices in G W /@M VelZo
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How to cleverly choose S to optimise space?

Total Size: |S|n + Z Ball(u, S)
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Result for Distance Oracle

We can compute a distance oracle satisfying:

— Expected Size: E( |S|n+ Z Ball(u, S)) = On*?
ueV
— Stretch: 3

— Query time = O(1)
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