
Mathematisch-
Naturwissenschaftliche
Fakultät

Fachbereich Mathematik

Prof. Dr. Andreas Prohl
Benita Tscheppe

Nichtlineare Optimierung
Sommersemester 25 Tübingen, 15.05.2025

Übungsaufgaben 5

Problem 1. For 1 ≤ i ≤ n fix tuple (αi, βi) s.t. αi < βi. Consider the set

X = {x ∈ Rn; αi ≤ xi ≤ βi (1 ≤ i ≤ n)} ,

and consider the optimization problem:
min
x∈X

f(x) .

a) Show that if x∗ ∈X is a local minimum, then
∂f
∂xi

(x∗) ≥ 0 if x∗i = αi ,
∂f
∂xi

(x∗) ≤ 0 if x∗i = βi ,
∂f
∂xi

(x∗) = 0 if αi < x∗i < βi .

(1)

b) In addition, suppose that f is convex. Then show that (1) is also sufficient for the optimality of x∗.

Hint: For a) use the necessary optimality condition〈
∇f(x∗),x− x∗

〉
≥ 0 ∀x ∈X .

Problem 2.

a) Let A,B ⊂ Rn be two convex sets. Show that A ∩ B is convex.

b) The convex hull H (A) of a set A ⊂ Rn is the collection of all convex combinations of points from
A. Show that H (A) is the smallest convex set containing A.

Abgabe: 22.05.2025.

Seite 1/1


