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Chen, Kyng,
Liu, Peng,
Gutenberg and
Sachdeva's
algorithm('°!

Bernstein,
Blikstad,
Saranurak,
Tul26!

2022

2024

‘ O(E*°W log U

The exact complexity is not stated clearly in the
paper, but appears to be

Eexp O(log7/8 Eloglog E) logU

' O(n*"°W log U) randomized algorithm when the
edge capacities come from the set {1,...,U}

Chen, Kyng, Liu, Peng, Gutenberg and Sachdeva's
algorithm solves maximum flow and minimum-cost
flow in almost linear time by building the flow through
a sequence of Elto() approximate undirected
minimume-ratio cycles, each of which is computed
and processed in amortized E°W) time using a
dynamic data structure.

The algorithm is a variant of the push-relabel
algorithm by introducing the weighted variant. The
paper establishes a weight function on directed and
acyclic graphs (DAG), and attempts to imitate it on
general graphs using directed expander hierarchies,
which induce a natural vertex ordering that produces
the weight function similar to that of the DAG special
case. The randomization aspect (and subsequently,
the n°(1) factor) comes from the difficulty in applying
directed expander hierarchies to the computation of
sparse cuts, which do not allow for natural dynamic
updating.
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MINIMUM cUT PROBLEM

Goal Compute (s,#) - cut CA,@ m'm@mi;li% Z+Q¢ .
eegh

Recall Gl‘t>—minimum cut FYobluv\ helmess to max «Flow n |imean +Hme.
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