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Problem 1 (10 Points)

Given a set of positive integers xy, ..., x, stored in the first n cells of the global memory
of an arbitrary CRCW PRAM, the element distinctness problem is to determine whether
there exist i # j such that x; = x;. Show how to solve this problem in O (1) time, using
N Processors.

Hint: Exploit the fact that the x;’s are positive integers.

Problem 2 (10 Points)

Consider the computation of 2", where z is an input data stored in a location of the global
memory.

1. Show that 2" can be computed in one step on the ideal PRAM model.

2. Show that (logn) steps are required by the standard arithmetic CREW PRAM.
Assume that each step consists of a read instruction, or a write instruction, or an
arithmetic operation from {+, —, x, +}.

Hint: Show that any function computed at the kth step is of degree < 2%,

Problem 3 (10 Points)

The purpose of this exercise is to show that the Boolean OR function of n variables can
be computed by an n-processor CREW PRAM in < log, ¢15m + O (1) steps, which is less
than log, n.

Let the input bits z1,...,z, be stored in M(1),..., M(n) of the global memory, and let
n = Fyp, 1, where F; is the ¢th Fibonacci number with Fy = 0, F; = 1, and F, 0 = Fo1+Fn
for m > 0. Each processor P; uses two variables y; and ¢, initially set to 0. The algorithm
executed by P; is the following:

° 1f2—|—F2tSnthenyﬁ—yz—O—M(z—i—th)

o if (Z > F2t+1andyi = 1) then M(Z — F2t+1) !

1. Show that, just before step ¢, we have y; = z; + ;41 + -+ - + Tiy -1 and
M(Z> =T+ Tiyy o+ LitFopqp1—1 for 1 <i<n.

2. Deduce that the algorithm uses at most log, 4157 + O (1) steps.



