Math 4550 HW due Feb. 12, 2009

1. A polytope P is symmetric if z € P if and only if —z € P. Prove that if P is a symmetric V-polytope
in R9, then there exists some (possibly many) e and an affine map 7' : R® — R< such that T'(c¢) = P.
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2. The d-permutahedron is the convex hull of all permutations of the vector | . |. For instance, the

3-permutahedron is the convex hull of

You can check that this is a hexagon in R3.

(a) Prove that the dimension of the d-permutaheron is d — 1.

(b) Prove that all of the d! permutations are extreme points of the d-permutahedron.

3. Give an example of a closed convex set K, a face F' of K and a face G of F' where G is NOT a face of
K.



