U. SCHWERDTFEGER 8 October 2018

Exercises for the course in

Convex Analysis

Problem sheet 1

Aufgabe 1:
Show Proposition 2: If V' is a linear subspace (affine subspace, convex set, respectively)

and U C V then lin(U) (aff(U), co(U), respectively) is a subset of V.

Furthermore show that lin(U) (aff(U), co(U), respectively) is the intersection of all
linear subspaces (affine subspaces, convex sets, respectively) V with U C V.

(And consequently lin (aff, co) is a linear subspace (affine subspace, convex set))

Aufgabe 2:
Show that if V' is an affine subspace and vy € V then, Vj:=V —vg =V + {—vy} is a
(linear) subspace. Show further that V; is independent of the choice of vy € V.

Aufgabe 3:
Show Observation 5: Images and preimages of affine subspaces (convex sets, respective-
ly) under an affine map are affine subspaces (convex sets, respectively).

Aufgabe 4:
Show Observation 6: 1) If C' C X X ... x X}, is convex then so is its projection onto
X; forevery 1 =1,... k.

2) O x ... x Cr € Xy X ...x Xy is convex if and only if C; C X; is convex for every
i=1,..., k.

Aufgabe 5:
Show Observation 7: 1) C,Cy C X convex and aq, g € R then oy C + asCy is convex.

2) If C4,...,C, C X are convex then

k k
CO(Clu...UCk): {Z/\le/\zzo, IiECi\V/izl,...,/{?, Z)\zzl}
i=1

=1

You can hand in your solutions by 15 Oct. 2018 during the lecture



