Computing and Software Systems 343, Fall 2004
Mathematical Principles of Computing II

Assignment 4. Version 1.0.

Due Thursday, October 28.  

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

2. Discuss the worst-case run-time cost of your implementation. Is it linear time, quadratic time, or something else? Explain your answer.

3. Using the definition of big-Oh, show that if  d(n) is O(f(n)) and e(n) is O(g(n)), then d(n)e(n) is O(f(n)g(n)). You may not use Theorem 1.7. 

.

Extra Credit 1. Write both an iterative and recursive algorithm for solving the following problem: The input consists of two positive integers, n and k. Compute and return the total number of ways n can be written as a sum of k positive integers. Here the order of the integers matter, so that 1 + 3 is different than 3 + 1. So for n=4 and k = 2, your program should return 3, since there are three ways of adding two positive integers to get 4: 1+3, 2+2, and 3+1. Discuss the runtime of both your solutions. 

Extra Credit 2. Prove or disprove the following statement: if d(n) is O(f(n)) and e(n) is O(g(n)), then d(n)/e(n) is O(f(n)/g(n)). If you give a counterexample to disprove the statement, you must explain why the counterexample is valid (using the definition of big-Oh). 

