CS140: Algorithms

Fall 2000

Assignment 8

This assignment is due at the start of class on Wed., Oct. 25. You may collaborate with your classmates to complete this assignment but you must reference your collaborators. In addition, you must do your own write-up. This assignment is worth 100 points (50 points if handwritten). Your answers will be judged for clarity, conciseness, and correctness. You algorithms and bounds should be, respectively, as fast and as tight as possible.

Each of the following problems can be solved using dynamic programming by strengthening the inductive hypothesis. For each, clearly state the alternative problem you propose to solve. Give a dynamic programming algorithm for the alternative problem. Show how to use the algorithm for the alternative problem to solve the original problem. Analyze the running time of the final algorithm.

1. Problem 16-4(a) on page 326 of the text but, rather than outputting the guest list, your algorithm need only compute the maximum achievable conviviality score of any guest list.

Following the procedure described above, design a dynamic programming algorithm for this problem and analyze its running time.

2. In this problem you are given n pairs of integers: (a_{1,1}, a_{1,2}), . . . , (a_{n,1}, a_{n,2}).

Your objective is to find the maximum product that can be formed using exactly one elment of each pair. For example, consider the input (−2, 1), (2, 100), (−1, 1). The maximimum possible product is (−2)∗(100)∗ (−1) = 200.

Following the procedure described above, design a dynamic programming algorithm for this problem and analyze its running time.