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Exercise 2. Let f : R? — R be C2-continuous. Prove that
a) V2f is self-adjoint and

b) V2fu=V,(Vef,u) forallueR%
(6 points)

Exercise 3. Consider two Hilbert spaces {Y, || - |y} and {U, || - ||y} with y; € ¥, A > 0 and some
linear continuous operator S : U — Y. Prove strict convexity of the functional

F@) = 1Su— yally + Allull?,,

provided that S is injective or 4 > 0.
(4 points)



