
 
30 6 2021

Distributed Shortest Path Lecture12
ScribeAvi Cohen

Recap Scheduling Distributed Algorithms

Ai Ae algs to run inparallel
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Def h hoppath pathwith h edges

h hopdistance shortest hhop u v path
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Lemmai There is an algorithm for computing SSSP in 0 SPD time

Distributed Belman Ford
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Denote 8h v V's estimate after h rounds
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proof By induction on h
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Fix v
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Given n vertexweighted graph SEVand EEG 1 there is andg for computing
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Two Limitations of Dist BF

1 runs in SPD time whichmight be linear

addingedges to thegraph to reduce SPD

2 h hop BF alghas largecongestion

lightalg for comp te approx

of h hopdistance

light sending 841msgsKey Lemma lightcomp of hhop distances througheachedge

Given h vertex graph G SEV h hop bound EE 0,1

there is a lightalg that computes a El approx hhop sxV distances

within 0 E rounds

Output dhcs.uss 8h u s a EdhCs ie

Cer Given S E V Compute Ite approx h hop SxVdistances in 0 1st1 rounds

By Scheduling Lemma KeyLemma

SSSP alg in 8 D n 3 rounds

set h n213

Step Sample 0 n 3logn sources S
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Apply key lemma to compute Lte approx hhors SxVdistances

Output TnCs u Vs'ES
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Steps Everyvertex locallycomputes a graph Gv Su v Ev wcx.ytcfcx.gl
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Run Dijkstra in Gvandoutputs dG v Gr



Round Complexity
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partition P into segments hops

ivhop each segment Pi intersectswith S let'scall it bi
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AfterStep It 2
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Proof of thekey Lemma Lightcomputation ofapproxhhopdistances

Intuition want to compute dcs.tt andweknowthatWh
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Algorithm

Subalgorithms Ai Ae Ai guesses W 2i i cCotogn Wmax

AIGAics.si
1 wicuD µew V cu.net

2 Run BFS like alg for 0 E rounds

3 Set 8in u to be theoutputdistance

Final Output 8h u min8inch



Claims 8inch dis u
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