CSL 857: Randomized Algorithms (CSE, IIT Delhi, Semester IT, 2011-12) Minor Exam I
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There are 3 questions for a total of 30 points.

(10) 1. Let m = (100 - n - Inn) balls be thrown randomly into n bins. Show that the load of the heaviest and
the lightest bins differ by a constant multiplicative factor with probability at least (1 — 1/n).
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(10) 2. Show that there are O(n?) distinct min-cuts in any graph. Extend your argument to show that there
are O(n?®) distinct cuts of size at most o > 1 times the size of the min-cut.

Page 2



CSL 857: Randomized Algorithms (CSE, IIT Delhi, Semester IT, 2011-12) Minor Exam I

(10) 3. n pair of users need to communicate using edge-disjoint paths (paths that do not share any edge) on a
given network. Each pair i = 1,...,n can choose a path from a collection F; of m paths. Given that any
path in F; shares edges with no more than k£ paths in Fj for all ¢ # j, and 8nk < m, show that there is
a way to choose n edge-disjoint paths connecting n pairs.

Page 3



