Math 484: Nonlinear Programming Mikhail Lavrov

Homework #3
Fall 2018 Due Wednesday, September 26

. Show that the functions are convex on the indicated set.
(a) f(x) = 2% on R.

(b) f(z1,22,73) = (21 — 22)* + (22 — 23)* on R3.

(c) f(z,y) = 2%y¥ on {(x,y) € R?: 2 > 0,y > 0}.

. Use the AM-GM inequality to solve this optimization problem:

minimize 2% + y2 + z
.737y7ZER

subject to xyz =1,

z,y,z > 0.
(Note that z is not squared!)
. Use Jensen’s inequality to derive the following inequality: if xq,x9,...,x, are positive real
numbers, then
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(The right-hand side of the inequality is known as the harmonic mean of x,xa, ..., x,: it is
the reciprocal of the average of the reciprocals of z1, o, ..., zy.)

. Write down the dual of the geometric program

e . 2 4y22
minimize zxy° + xyz + ——
z,y,z€ER X

subject to z,y,z > 0.

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

Let f: R"™ — R be a strictly convex function. Suppose that x and y are distinct points in
R™ such that f(x) = f(y) = 0. Show that there is a z € R" such that f(z) < 0.



