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Problem Set 6
409 - Discrete Optimization
Winter 2026

Exercise 1 (10pts)

(a) Consider P := {x € R" | Ax = b,x > 0} for A € R™*" and b € R™. Fix a point y € P that
minimizes |supp(y)| where supp(y) := {;j € {1,...,n} | y; # 0}. Prove that [supp(y)| < m.
Hint. It might be fruitful to review the proof of Lemma 37 from the lecture notes for this
problem.

(b) Let X C R". Prove that for any x € conv(X), there is a subset X’ C X with |X'| <n+1 so that
x € conv(X').
Hint. Use (a).

Exercise 2 (10pts)
Let A € R™*" and let b € R™ with m > n+ 1. Suppose that Ax < b has no solution x. Prove that there
are indices i, . .., iy 50 that the system A] x < by, ...,A] x < b;, has no solution x.

Hint. You may use a variant of the Farkas Lemma (without proving it) which says that
(EIx:Axgb) \Y (EIyZO:yTA:0, yib= —1)

You may also want to use (a) from the previous exercise.



