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Aufgabe 1: Model the surfing behavior of users on the following websites with links:
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Perform three iterations of surfing by assuming the starting distribution of users to be uniform.
Does this iteration converge to the Google-Ranking? Based on that, suggest the most popular
website.

(5 Points)

Aufgabe 2: Given are some ratings of city trips by tourists:

Berlin | Munich | Hamburg | Cologne

Tourist 1 1 2 — -9
Tourist 2 1 — 3 —6
Tourist 3 5 6 4 0
Tourist 4 — — 4 -3
Tourist 5 3 1 8 —




Calculate the cosine similarity of Tourist 4 to the others by using the formula with the means.
Estimate the missing ratings of Tourist 4 by kNN-Algorithm with & = 2. Is the best suggestion
for Tourist 4 Berlin or Munich?

(5 Punkte)

Aufgabe 3: The following LASSO problem (without bias) is given:
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By computing the spectral norm of ®, write down the Iterative Shrinkage-Thresholding Al-
gorithm (ISTA) for this LASSO problem. Perform three iterations of ISTA starting with
w(0) = (1,1)T. Based on that, recover the sparsity pattern of the solution.

where

(5 Punkte)



