<= LUMS  EE563 Convex Optimization

A Not-for-Profit University

Assignment 03 Solution

Problem 1

a) Equivalent to the LP
minimize ¢
subject to Az —b =11
Az —b > —tl.

in the variables x, f. To see the equivalence, assume z is fixed in this problem, and
we optimize only over {. The constraints say that

—tga{:{?—bkgt

for each k, i.e., t > |afx — by, i.e.,

t > max |aj x — bp| = |Az — b||co.
k

Clearly, if = is fixed, the optimal value of the LP is p*(z) = || Az — b||oc. Therefore
optimizing over ¢ and z simultaneously is equivalent to the original problem.

b) Equivalent to the LP

minimize 17y
subject to —y < Arxr—>b=<y
-1 S i S 1

with variables © € R™ and y € R™.

C) Equivalent to
minimize lTy +t
subject to —y < Ar—-—>b=y

—t1 <z < t1,
with variables x, y, and t.
Problem 2
minimize 174
subject to Hu = Tfinal
=Y XUNY
t-y
t>2y—1
where

H=[ A% A% ... Ab b].
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Problem 5
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Problem 7
(a) minimize s
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