
Math 484: Nonlinear Programming Mikhail Lavrov

Homework #8

Spring 2018 Due Friday, April 6

1. Prove, working directly from the definitions, that the point (0, 0, 0) is a boundary point of
the set

{(x, y, z) ∈ R3 : y 6= 0 and
x

y
= z}.

2. Let S be the convex hull of the set {(x, y) ∈ Z2 : x2 + y2 ≤ 100}. (That is, S is the smallest
convex set which contains all of these points.)

Assuming that x∗ = (9, 4) is the closest point in S to the point y = (20, 10), find a linear
inequality

α · x ≤ β

which is true for all x ∈ S, tight when x = x∗, and false when x = y.

(A previous version of this problem said x∗ = (8, 5). You can still assume that x∗ is the
closest point and solve the problem, but actually (9, 4) is closer.)

3. Prove that for an optimization problem whose domain C is a convex set and whose constraints
g1, g2, . . . , gm are convex functions defined on C, the feasibility region

{x ∈ C : g1(x) ≤ 0, . . . , gm(x) ≤ 0}

is also a convex set.

4. Plot the value function MP (z) for the convex program

minimize
(x,y)∈R2

x2 + y2

subject to x+ 2y − 1 ≤ 0.

General instructions for writing up homework:

• When writing up solutions, if you use a result from your textbook, say the result you’re using
(by name, or theorem number, or whatever) and why it applies. E.g., “So f ′′(5) = 1. By the
second derivative test, since f ′′(5) > 0, the critical point x = 5 is a strict local minimizer.”

• You don’t need to show your work for routine computations, but if you get those wrong without
showing your work, you’ll miss the opportunity for partial credit.

• Write proofs in complete sentences.


