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Exercise 1 (4 points). The Huber penalty h. : R — R is given as

a? if 2] <

x| — £ otherwise.
2

Show that the huber penalty can be expressed as the so-called infimal convolution
of the functions f : R — R with f(x) := ”23—2 and g : R — R with g(z) := |z|:

he(z) = min flx—y)+9(y)

Exercise 2 (2 points). Let an energy E be the infimal convolution of two other
energies, i.e.,
E(z) = inf Ei(21) + Eo(x2).

x1,T2,T=T1+T2
Show that
E*(p) = E{(p) + E5(p).

Exercise 3 (4 points). Compute the convex conjugate F* of the function F : RV —
R defined as

F(z) = Zhg(xi).

What is the proximity operator of F*7

Programming: Huber-TV denoising

Exercise 4 (6 Points). Implement a solution of

2N
o1
min S{fu — [z + a ; he((Du);)
using the PDHG method, with fixed step sizes 7 and o (PDHG), with adaptive
step sizes for one function being strongly convex (PDHG2), and for functions with
a strongly convex and an L-smooth part (PDHG3). In the above, D is a finite
difference approximation of the gradient of an image.



