
Math 484: Nonlinear Programming Mikhail Lavrov

Homework #5

Spring 2018 Due Friday, March 2

1. For the function f(x, y) = 2x2 − 2xy + 5y2 − 6x− 6y,

(a) Perform one iteration of Newton’s method for minimization, starting at (0, 0).

(b) Find the global minimizer of f .

2. Show that f(x) = x4/3 has a unique global minimizer at x∗ = 0 but that, for any nonzero
initial point x0, the Newton’s Method sequence x0, x1, x2, . . . for minimizing f(x) starting at
that point diverges.

(Hint: first show that for any initial point x0, the next iterate x1 satisfies |x1| > |x0|.)

3. Compute the first two iterations x(1), x(2) of the steepest descent method for minimizing the
function

f(x1, x2) = 2x41 + x22 − 4x1x2 + 5x2

with initial point x(0) = (0, 0).

4. Suppose that we want to use a descent method to minimize f(x, y) = x3 + y3 starting from
the point x(0) = (1, 2) in the direction p(0) = (1,−1).

Find the range of the values t0 such that going from x(0) to

x(1) = x(0) + t0p
(0)

will satisfy the criteria of Wolfe’s theorem, with constants α = 1
4 and β = 1

2 .

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.


