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Abstract

The problem of obtaining fast deterministic algorithms for distributed symmetry breaking problems
in graphs has long been considered one of the most challenging problems in the area of distributed
graph algorithms. Consider for example the distributed coloring problem, where a (computer)
network is modeled by an arbitrary graph G = (V, E) and the objective is to compute a vertex
coloring of G by running a distributed algorithm on the graph G. It is maybe not surprising that
randomization can be a helpful tool to efficiently compute such a coloring. In fact, as long as each
node v ∈ V can choose among deg(v)+1 different colors, even an almost trivial algorithm in which all
nodes keep trying a random available color allows to color all nodes in O(log n) parallel steps. How to
obtain a similarly efficient deterministic distributed coloring algorithm is far less obvious. In fact, for
a long time, there has been an exponential gap between the time complexities of the best randomized
and the best deterministic distributed algorithms for various graph coloring variants and for many
other basic graph problems. In the last few years, there however has been substantial progress on
deterministic distributed graph algorithms that are nearly as fast as randomized algorithms for the
same tasks. In particular, in a recent breakthrough, Rozhoň and Ghaffari managed to reduce the
gap between the randomized and deterministic complexities of locally checkable graph problems to
at most poly log n.
In the talk, we give a brief overview of the history of the problem of finding fast deterministic
algorithms for distributed symmetry breaking problems and of what we know about the relation
between deterministic and randomized distributed algorithms for such problems. Together with some
additional recent developments, the result of Rozhoň and Ghaffari provides a generic, somewhat
brute-force way to efficiently derandomize randomized distributed algorithms. Apart from this, there
has also been substantial progress on more direct, problem-specific algorithms. In the talk, we in
particular discuss some novel deterministic distributed graph coloring algorithms. The algorithms
are signficantly faster and we believe also simpler than previous algorithms for the same coloring
problems.
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