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Let A= (aq,...,a,) be an array whose elements are drawn from a linearly ordered set.

Problem 1 (10 Points)

The left match of a;,i € {1,...,n}, is the element a; (if it exists) such that k is the
maximum index satisfying k € {1,...,i — 1} and a; < a;. Similarly, we can define the
right match of a;. The problem of finding the left and right matches of all the elements
in A is called the problem of all nearest smaller values (ANSV).

Show how to solve the ANSV problem in O (1) time using O (n?) operations.

Hint: Use Problem 4 from Problem Set 1.

Problem 2 (20 Points)

The suffix-minima problem is to compute for each ¢ € {1,...,n}, the minimum element
among {a;, @it1,...,a,}. We can define the prefic minima in a similar way.

1. Design an O (1) time algorithm for computing the prefix and suffix minima of A,
using a total of O (n?) operations.

2. Use a /n divide-and-conquer strategy to obtain an O (loglogn) time algorithm.
The total number of operations used must be O (n). Specify the PRAM model
needed.

Problem 3 (10 Points)

1. Using an O (loglogn) algorithm to compute the prefix (or suffix) minima of A, de-
sign an O (loglogn) time algorithm for the range-minima problem using O (nlogn)
operations.

2. Divide the array into subarrays to make this algorithm optimal, i.e. only O (n)
operations must be used.



