
Math 292: Homework 7

Due Wednesday March 30 in lecture

Let A, b and c, as well as α1, · · · , αn, β1, · · · , βm be fixed. We say that a function
h : R→ R is convex if for all x, y and α ∈ [0, 1] we have

αh(x) + (1− α)h(y) ≥ h (αx+ (1− α)y) .

We say that a function h is concave if −h is convex.

1. Let Z∗(θ) be the optimal value of the objective function for the following linear opti-
mization problem:

max (c1 + α1θ)x1 + · · ·+ (cn + αnθ)xn

subject to Ax ≤ b

x ≥ 0

Show that Z∗(θ) is convex.

2. Let Ẑ(θ) be the optimal value of the objective function for the following:

max c1x1 + · · ·+ cnxn

subject to
n∑

j=1

aijxj ≤ bi + βiθ 1 ≤ i ≤ m

x ≥ 0.

Show that Ẑ(θ) is concave.
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