6.5899 Distributed Graph Algorithms  Lecture 5 MIT 10/10/2014

Material covered:

Definition of the CONGEST model, the GHS-Algorithm to compute MST and a faster version by Garray,
Kutten and Peleg (with a simplified analysis at the cost of the time bound). These can be found (with
better time bounds) in Sections 5.5 and 24.2 which can be found in the book “Distributed Computing”
by David Peleg, SIAM Monographs on discrete mathematics and applications, volume 5, 2000.

We extended this version of the Garray-Kutten-Peleg algorithm to achieve O(ﬁ + D) rounds. The basic
idea of keeping the diameter of fragments below 5(\/5) follows “Shay Kutten and David Peleg, Fast
distributed construction of k-dominating sets and applications, Proceedings of the fourteenth annual
ACM symposium on Principles of distributed computing (PODC’95), pages 238-251, 1995”. However, we
do not use their construction of k-dominating sets, but apply the Cole-Vishkin Algorithm to compute MIS
covered in lecture 1. This is inspired by the use of matchings such as done e.g. in “Christoph Lenzen and
Boaz Patt-Shamir, ACM Symposium on Principles of Distributed Computing (PODC'14), pages 262-271,
2014” and we did a few simplifications at the cost of log-factors in the runtime.


http://dl.acm.org/citation.cfm?id=224990
http://dl.acm.org/citation.cfm?id=224990
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