Computing and Software Systems 343, Fall 2003
Mathematical Principles of Computing II

Assignment 4. Version 1.0.

Due Wednesday, Oct 29. Each problem is worth 5 points. 

Here is a definition of a function:

fusc(1)  = 1

fusc(2n) = fusc(n), for all integer n ( 1

fusc(2n+1) = fusc(n) + fusc(n+1) for all integer n(1. 

1. Write down the values for fusc(1), fusc(2), fusc(3), fusc(4), and fusc(5).

2. Write a recursive method that computes fusc(n) for all positive integers n. (Only pseudocode is necessary). 

3. Write an iterative method that computes fusc(n) for all positive integers n. (Only pseudocode is necessary).

4. Discuss the worst-case run-time of both your implementations. Are they linear time, quadratic time, or something else? Which one is faster? Explain your answer.

5. [Extra Credit]. Let f(n) be the Fibonacci sequence from homework #2. Prove one of the following statements, or show that neither statement is true. 

a. There exists an n0 such that for all n(n0, f(n) ( fusc(n).

b. There exists an n0 such that for all n(n0, fusc(n) ( f(n).  
