COT4810.02, Fall 2002






September 17, 2002

S. Lang


Assignment #2 (Presentations 7, 9 – 12)


1. (Fast Multiplication) Show that the time complexity of Strassen’s matrix multiplication algorithm is O(n2.81), using the following master theorem for solving recurrences: Suppose the running time of a (divide-and-conquer) algorithm T(n) satisfies the following recurrence, where n measures the size of the given problem:

 T(n) = aT(n / b) + O(nk), when n is a power of b, where a (1, b > 1, and k are constants, and T(n) is non-decreasing.  The solution to this recurrence is as follows:
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Examples include binary search (a = 1, b = 2, k = 0), and merge-sort (a = b = 2, k = 1).
1. (CAT Scan) What is the main component of all algorithms for image re-construction?

2. (The Partition Problem) Consider the Subset Problem which has as its input a set of n positive integers a1, a2, …, an, and another integer b.  We assume b ( sum/2, where sum = the sum of the n integers a1, a2, …, an.  The Subset Problem attempts to determine if there is a subset of the n integers whose sum equals b.  Notice that the Partition problem is a special case of the Subset problem (with b = sum/2).  Give an algorithm that solves the Subset problem assuming you already have a function (subroutine) that solves the Partition problem.  Also, give the time complexity of your algorithm assuming the time complexity of solving the Partition problem is given by a function f(n, sum).  (Hint: Transform the Subset problem into a Partition problem by adding another integer c = sum – 2b into the set.)

3. (Analog Computation) Give three benefits of using an analog processor as opposed to a digital processor.
4. (Neural Networks) List the four main components of an artificial neuron and their biological counterparts.
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