DIFFERENTIAL EQUATIONS (751873002, 114-2) - HOMEWORK 2

Return by March 27, 2026 (Friday) 23:59

Total marks: 50
Special requirement. All homework must be prepared by using KTEX.

Exercise 1 (10 points). Show that each normed space (X, || -||) is also a metric space.

Exercise 2 (10 points). Verify that the form dg, (-,-) given by (3.1.3) is a metric, see
Exercise 3.1.10.

Exercise 3 (10 points). Let 2 be an open set in R™. Show that (Z(£2),dgq)(:,-)) is not
complete by verify the counterexample in Exercise 3.1.13.

Exercise 4 (10 points). Prove that for every ¢ € R one has
(c7el#lY = —ce ™ H(z) 4+ ce®H(—z) in Z'(R).
Exercise 5 (10 points). Let f : R — R be defined by

_Jxln|z| -2 forx #0,
flo) = {O for x = 0.

Prove that f is a continuous function and compute its distributional derivative f’.



