
CSE 203 Homework 2
Randomized algorithms

Winter, 2013. Due Tuesday March 5

Achieving the average for Max Bisection Let G be a graph with an even
number of vertices. A bisection of G is a cut (S, T ) with |S| = |T |. Find
a probablistic poly-time algorithm that produces a bisection with an ex-
pected cut at least half of the maximum bisection. Then convert your
algorithm to a deterministic poly-time algorithm.

Sampling: Let A[1..n] be an array of integers. Say that A[i] is an ε-approximate
median if there are at least n(1/2 − ε) j with A[j] ≤ A[i] and at least
n(1/2− ε) j with A[j] ≥ A[i].
Give a probabilistic algorithm that, with probability at least 3/4, returns
an ε-approximate median, and runs in time polynomial in 1/ε, with no de-
pendence on n. Assume that the following operations are constant time:
Picking a random i from 1 to n, random access to A[i] given i, and com-
parisons between A[i] and A[j]. Try to make the running time as small as
possible.

Counting arguments Give a probabilistic algorithm that, given an integer
N and ε > 0, approximates the fraction of 0 ≤ x ≤ N − 1 that are
relatively prime to N to within a multiplicative factor of (1+ε), with high
probability.
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