
Suggested Homework

Nonlinear Multiscale Methods for Image and Signal Analysis

Exercise 1. Let q ∈ Rn×m. Convince yourself that the projection p̂ of q onto the `2,∞ ball
of radius one,

B`2,∞ =

p ∈ Rn×m |
√∑

j

(pij)2 ≤ 1, ∀i

 ,

i.e.
p̂ = arg min

p∈B`2,∞
‖p− q‖2,

is given by

p̂ij =
qij

max
(√∑

j(qij)
2, 1
) .

Exercise 2. Implement the gradient projection algorithm for isotropic as well as for anisotropic
TV image denoising. How do the results differ for large regularization parameters?
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