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1 Gomory-Chvatal cutting planes

Let P = {z € R™: Az < b} be a polyhedron where A € R™*" b € R™. For any ¢ € Z" and
§ > max{c'z: Az < b}, the inequality ¢’z < | 4] is called a Gomory-Chvatal cutting plane [4, 1], or
briefly cutting plane of P. It is valid for all integer points z € P N Z" and therefore also for the integer
hull Py of P.

Figure 1: The valid inequality —z1 4+ 22 < 0 yields the cutting plane —x; 4+ 22 < |4].

For the ease of notation we will also write ¢!z < § for the set of points {x € R" : ¢cT'x < §}. The
intersection of all cutting planes of P is denoted by

P = ﬂ (ch < |4]). (1)

(cTx<8)DP
cesL”

By applying the closure operator i-times successively, one obtains P?), the i-th elementary closure
of P C R™

The Chvatal rank [6] of a polyhedron P is the smallest natural number ¢ € Z>¢ such that PO = pp.
Schrijver [6] has shown that the Chvatal rank of a rational polyhedron is always finite.
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The research problem

In principle, one could generate cutting planes ¢’z < |§] such that ||c||« is larger than the correspond-
ing value of the largest facet normal-vector.

In this project, the student has to find out whether this is really necessary and eventually change
the cutting-plane procedure such that large cutting planes never appear.
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