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Suppose we have an undirected graph G = (N, E) with two
capacity functions ¢!, c¢? € R ¢!, ¢? > 0.

Consider the parametric global min cut problem: For each
A € [0,1], compute a global min cut w.r.t. capacity

Act + (1= N)e2

The optimal value curve is piecewise linear convex, so really
we are asking to find its breakpoints, and the min cuts
associated with each segment of the curve.

Big question: How many segments can this curve have?
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» We could ask the same question for parametric s—t Min Cut.

» For s—t Min Cut there can be an exponential number of
segments in the parametric cost curve (Carstensen,
Mulmuley).

» By contrast, for Global Min Cut, Aissi, Mahjoub, Mc show
that there are only O(n?) segments.
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The open question

» What is the “right” answer, i.e., what is the maximum
number of segments a global min cut curve can have?

» Our best example has only O(n) segments.

» Although it is known that there can be ©(n?) global min cuts
(consider a cycle), it's easy to show that the global min cut
curve of a cycle has only O(n) global min cuts.

» Challenge: construct a family of instances with, say, (n?)
global min cuts.



