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Exercise 1

Consider again the MiCONGESTION problem, where a directed gragh= (V,E) with demand
pairs(s,ti) fori =1,...,Kis given and one aims at findirgyt; pathsP that minimize the congestion
maxece [{i : €€ R}|. Show that the algorithm presented in the lecture giveXH-approximation
(with high probability) ifk > (log, |E|) - |E| (ands #tj foralli =1,...,K).

Hint: Which lower bound on the fractional congestion from thedingrogram do you obtain using
the additional assumptida> (log, |E|) - |E|?

Exercise 2

Suppose we have 3 machines anbbs. If we run jobj on maching € {1,2,3} this takes gro-
cessing time of pj; € Q.. The MINIMUM MAKESPAN problem is to find a way to assign the jobs to
machines such that the load of the highest loaded machiaenétkespan) is minimized. Formally
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Design an FPTAS for this problem (and prove an approximajigarantee of 1 ¢€).
Hint: Similar to the KNAPSACK FPTAS itis a good idea to first round the running times in aadlé
way. Then apply dynamic programming.



