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Problem 1. Determine with justification if the following functions are convex, concave or neither.

[2⇥ 2 = 4 points]

f1(x) = min(0.5, x,�x2)

f2(x) =
Pn

i=1(|a>i x|� 1)2

Problem 2. Consider the optimal values of the following optimization problems.

p⇤1 = min
x2X1

f(x), p⇤2 = min
x2X2

f(x)

p⇤13 = min
x2X1\X3

f(x), p⇤23 = min
x2X2\X3

f(x)

Suppose X1 ✓ X2 and p⇤1 = p⇤2. Then, show that p⇤13 = p⇤1 =) p⇤23 = p⇤2. [3 points]

Problem 3. The table indicates the cost and the nutrients associated with one serving of three types

of food. Formulate an optimization problem to determine an optimal diet plan such that the cost is

minimized, number of calories is between 2000 and 2250, amount of vitamin received is at least 5000

units, and the amount of sugar is at most 1000 units. The amount of servings for each item is at most

10. [3 points]

 












