COP 3530 Take Home Exam #2

Assigned: 3/27/03

Due: 4/1/03, beginning of class

Rules: You may spend as much time as you want on the exam, but you may ONLY use your class notes and textbook as sources while working on the exam. In particular, do NOT use the Internet and do NOT consult ANYONE about these questions until you turn them in on Tuesday morning at 10 am. Not following these rules jeopardizes your chance of passing this class.

1) (25 pts) Given a sequences of numbers A(1), A(2), A(3), …, A(n), define a subsequence of these numbers to be the sequence A(i1), A(i2), … A(ik), such that  ij < ij+1 for all integers j in between 1 and k-1. For example, the sequence T, A, O, the sequence T, A, B, and the sequence A, B, E, L are subsequences of the sequence T, A, C, O, B, E, L, L. Define the Maximal Sum Common Subsequence(MSCS) of two sequences of numbers A(1), A(2), A(3), …, A(n) and B(1), B(2), B(3), …, B(m), to be the largest possible sum of values in any subsequence of both the sequences A and B. For example, the sequences 8, 3, 12, 2, 1, 7 and 3, 13, 12, 8, 7, 1 have a MSCS of 22 since the common subsequence with the maximal sum of values is 3, 12, 7. Write a detailed algorithm that takes in two sequences of integers and returns the value of the MSCS, as well as the sequence that produces that sum. Provide the timing analysis of your algorithm. You may code your algorithm and turn that code in, instead of just writing out the algorithm by hand. (The possible advantage of this technique is that you can "debug" your algorithm. The drawback is that this option takes more time.)

2)  (25 pts) Your task is to provide a schedule for using a single room during a day. You are provided with a list of event requests to use the room. Each request is uniquely labeled with a start time and end time. Each time is given in the number of minutes after midnight. Your job is to schedule the room from 8:00am to 5:00pm in such a manner as to maximize the amount of time the room is used. Give an algorithm that correctly produces the optimal schedule. Provide the timing analysis of your algorithm. As an example, if the input to the algorithm was the following list of events:

Event

Start Time
Finish Time
Swim Club
300

420

Debate Club
500

600

Nature Club
550

700

Dance Team
800

1000

Your algorithm should output the schedule Nature Club, Dance Team. This utilizes the room for 5 hours and 50 minutes.

Pledge: I adhered to the rules listed above while completing this assignment. 

Student Name: ____________________________________________________

Student Signature: _________________________________________________

Today's Date: _____________________________________________________

