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Theory

Exercise 1 (4 Points). Looking at commonly used deep learning frameworks like
pytorch, the Nesterov accelerated gradient method is implemented differently from
the version we discussed in the lecture, see https://pytorch.org/docs/stable/
_modules/torch/optim/sgd.html. Find out and describe how the two versions are
related.

Hint: Define a variable 2" = u
in the pytorch formula.

Exercise 2 (2 Points). Let A € R™" be orthonormal, meaning that ATA = AAT =
I. Let the convex set C' be given as

C={ueR": |Aule <1}.

kL _uk and identify this variable with the "velocity"

Compute a formula for the projection onto C' given as

1
[Ie(v) := argmin, cgn §||u — |3, st.ueC.

Programming

Exercise 3 (8 Points). Denoise the noisy input image f, given in the file noisy_input.png
by minimizing the energy
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via
e Gradient descent with a fixed step size,

e Gradient descent with backtracking line search,

e Nesterovs accelerated gradient method.

You can use MATLABs normest to estimate the norm || D|| s« of your finite difference
gradient operator D. Plot the decay of energy F against the number of iterations
as well as against the time for all three methods. Which one compares favorably?



