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Exercise 1 (6 TP)
Let V a reflexive Banach-space, Jy: V' — R convex and Gateaux-differentiable, p: V —
R convex and K C V convex. Show that the minimization problem

ue K : J(u) < J(v) Yo e K
for J = Jy + ¢ is equivalent to the variational inequality
ue K: (Jh(u), v —u) + o) —p(u) >0  YveK.

What happens if J = 3a(-,-) — I(-) is a quadratic functional?
Hint: Consider 9 = (1 — A)u + Av. Show for convex f € C!(R)

fly) = f(z) > f(z)(y — x) Vz,y € R.

Exercise 2 (3 TP)
Let H := L?([0,1]). Find a sequence (zx)reny € H and z € H such that zp — 2 in H
but xp 4 x in H for k — oo.

Exercise 3 (3 TP)
Let V' a vector space, X C V a convex set and f: X — R convex. Given n € N points
z; € X and weights \; € R>¢ such that Y " | \; = 1, prove the inequality

Please turn over...
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Exercise 4 (2 TP)

Let X a Banach space with dual space X’. Suppose sequences (2 )ren in X and (2},)ken
in X’ as well as elements € X and 2’ € X’. Show that if 2, = z in X and z}, — 2’ in
X' then z} (zy) — 2(z) in R for k — oo.

Exercise 5 (2 TP)
Let H a Hilbert space, x € H and (x)ren a sequence in H. Prove

xp —xin H for k - 00 <= z =z in H and ||zk| — ||z in R for £ — oo.

Have fun!



