600.464/664 Randomized Algorithms
Mid Semester Examination
March 27, 2008
In-class, Closed Book
Time: 50 mins

Some useful formulas

e Chernoff bounds for 0,1 valued r.v.s:
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I. n balls are thrown into n bins independently and u.a.r. For every 1 < i < n, let f(i) be the
total number of balls that fell into the ¢ bins with the most number of balls. Prove that with high
probability f(n?/?) < ¢ n?/ 3111111‘—nnn for a suitably large constant c.

II. Random variables A and B are 0,41 valued and random variables C', D, and E are +1,+2

valued. The five random variables are uniformly distributed and independent. Given that
P[A+B+C+D>5]+P[A+C+D+E>6/+PB+C+D+E>6]<1,

fix a value of A by the conditional probability method of derandomization.

ITI. Let an n vertex undirected graph G = (V, E) be of uniform degree d. Prove by the probabilistic
method that there exists a subset S of V' such that (|S|—number of edges within §) is at least 5.
Hint: Choose each vertex with probability 1/d.



