COP 3530 Homework #1

Assigned: 9/1/05 (Thursday)

Due: 9/15/05 (Thursday)

Write a program that solves second order homogeneous recurrence relations, like the Fibonacci sequence. In particular, your solver will solve recurrence relations of the following format:

T(n) = aT(n-1)+bT(n-2), for n>1 with T(0) = c, and T(1) = d.

a will be an integer value, b will be a non-zero integer value, and c and d will also be integer values.

Your program will determine a closed-form solution for this recurrence. 

Ask the user to enter a, b, c and d, and read in their values. (Note: prompt them with a message so they know which of the four components they are entering.)

Your output should be the closed form solution for the recurrence. Here is a sample format:

T(n) = 2.34*(1.23)^n - 9.48*(-.23)^n.

Thus, simply use the carrot symbol (^) to denote exponentiation.

One complication is that the characteristic equation could have complex roots. You must identify these situations and print your solution appropriately. Here is a sample format:

T(n) = (2+i)*(1-3i)^n+(2-i)*(1+3i)^n

You should use the Complex class you created in lab for your solution to this assignment. Many of the details for this assignment are intentionally unspecified. Work within the specifications given and make reasonable choices when dealing with ambiguities in this specification. 

One goal of this assignment is to show how numerical algorithms that are fairly easy to follow by hand (solving a system of two equations) can be more difficult to code systematically. Another goal is to get students to make some implementation choices after being given a vague specification. Make sure that your program is easy to understand and grade for the TA. Also, allow the user to test multiple recurrences without having to restart the program.

