
Math 484: Nonlinear Programming Mikhail Lavrov

Homework #4

Fall 2017 Due Friday, October 6

1. Consider the geometric program

min

{
t21
t2t3

+
t23
t1t2

: t1 > 0, t2 > 0, t3 > 0

}
.

(a) Find the dual program, and show that it’s infeasible.

(b) Show that the primal geometric program does not have an optimal solution t∗. (What
happens instead?)

2. Write down the dual of the linear program

max{3x1 + 4x2 : x1 − x2 ≤ 3, x1 + 2x2 ≤ 4, x1 ≥ 0, x2 ≥ 0}.

3. Find the line of best fit through the points

{(0, 1), (1,−1), (2, 3), (3, 19)}.

4. Find the lowest-degree polynomial that passes through the points

{(0, 1), (1,−1), (2, 3), (3, 19)}.

5. (Only 4-credit students need to do this problem.)

Recall that the null space of an m× n matrix A is the vector space {x ∈ Rn : Ax = 0}.

Show that for any matrix A, the null space of ATA is equal to the null space of A.

General instructions for writing up homework:

• If you’re taking the class for 4 credits (as opposed to the default of 3), write this on your
assignment so that it can be graded appropriately.

• 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.


