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Exercise 1 (Ipt). Let P = {z € R" | (a;,z) < b; fori =1,...,m} and x € int(P). For a vector ¢ € R", let
¢ = H(z) 'c, where H(z) is the Hessian of the logarithmic barrier function. Verify that the point @ — ¢, /||cy ||«

isin P.

Exercise 2 (2pts). Let G = (V, E) be an undirected graph. The spanning tree polytope of G is the convex
hull of the characteristic vectors of spanning trees of G. Define P(G) = {z € RY | #(6(5)) > 1for ) C S C V},

where 6(.5) denotes the set of edges having exaactly one endpoint in S.
(a) Give an example showing that P is not necessarily the spanning tree polytope of G.

(b) Show that even if we add the constraint x(E) = |V| — 1 to the above cut constraints, it still does not

determine the spanning tree polytope.

Exercise 3 (2pts). The perfect matching polytope of a graph G is given by Ppy(G) = {z € RE | 2(6(v)) =
1forveV, z(5(U)) > 1 for U C V,|U| odd}. Separating over Ppjs(G) means that for a vector z € R¥, we
want to decide if © € Ppps(G) or not.

(a) Prove that separating over Ppys(G) reduces to the following odd minimum cut problem: given x € QF,
find
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(b) Prove that the odd minimum cut problem is polynomially solvable.

Exercise 4 (1pt). Let P = {z € R" | Az < b} be a polyhedron and ¢ be a vector with all coordinates equal to
a > 0. Show that {z € R" | Az < b+ t} is full dimensional.



