
Math 484: Nonlinear Programming Mikhail Lavrov

Homework #4

Spring 2018 Due Friday, February 23

1. Consider the unconstrained geometric program

minimize
t1,t2∈R

t1t
−3
2 + 2t1t2 + 4t−31 t2

subject to t1, t2 > 0.

(a) Write down the dual geometric program.

(b) Find the dual optimal solution.

(c) Solve for the primal optimal solution.

2. Consider the geometric program

minimize
t1,t2,t3∈R

t21
t2t3

+
t23
t1t2

subject to t1, t2, 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?)

3. Let (x0, y0), (x1, y1), and (x2, y2) be any three points in R2. Show that there is a unique affine
transformation f : R2 → R2 with the property that f(0, 0) = (x0, y0), f(0, 1) = (x1, y1), and
f(1, 0) = (x2, y2).

(Hint: first use the properties of an affine transformation to determine what f(x, y) would
have to be for an arbitrary (x, y). Then check that the function defined this way is an affine
transformation.)

4. Starting at (x0, y0) = (1, 0), apply Newton’s method for solving the system of equations
x2 + y2 − 4 = 0 and x2 − y = 0 and compute its next iteration (x1, y1).

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.


