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Problem 1. Consider the optimization problem:

1 +ax2 > 1

min z1 + T2 subject to
2120, 22 >0

i) Give the solutions to this problem.

ii) Please state the problem as LP in normal form.

Problem 2. Let A € R™*", let c € R, and b € R™. Consider the (primal) linear program
min(c, x) subject to Ax=b and x>0,
as well as the related dual problem
max(b,\)  subjectto A'A+s=c and s>0.
i) Please detail that the conditions

A'd+s=c
Ax =D
;20,8 >0 z5,=0 (1<i<n)

are in fact the KKT-conditions for each of the problems — the primal as well as the dual.

i) Show that the dual problem that you associate to the dual problem above is again the primal
problem.

Problem 3. Let x € R™ be admissible for the (primal) LP

min (c, x) subject to Ax=b and x>0, (P)
and (A, s) € R™ x R™ be admissible for the dual problem

max (b,A\)  subjectto A'A+s=c, s>0. (D)

Suppose that (x,s) < e for some € > 0. Show the following estimates:
i) (c,x*) < (c,x) < (c,x*)+e,
i) (b,A) —e < (b,A) < (b,A%),

for all primal solutions x* € R™ and all dual solutions (A\*,s*) € R x R".

Seite 1



Abgabe: 03.07.2025.

Seite 2



