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

Assignment 2. Version 1.1.

Due Thursday, Jan. 23. 

1. Given the following recurrence for f(n):

 
f(0) = 1

       
f(1) = 1

        
for n ( 2, f(n) = f(n-1) + 2 f(n-2)

    Use induction to prove that for all n ( 6, f(n) > n2.

2. Prove that prefixAverages2 (algorithm 1.15) correctly computes the prefix averages

 in array A. (Think about what the loop invariant(s) should be).

3. Use Theorem 1.7 to show that 8 n2 log n + 2 n log n - 3n + n
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)  is O(n2 log n ). 


You must state which rule you each in each step, like the example in the book. 

4. Write a recurrence equation to represent the worst-case number of primitive operations

used for recArrayFind, listed below. Then solve the recurrence equation, getting 

a closed form solution. (Note: an induction proof is not necessary). 

Algorithm recArrayFind(x, A, n): 


Input: An element x, an array A with n ( 1 elements.

Output: The index i such that x= A[i] or –1 if no element of A is equal to x. 

if (A[n-1] = x) then


return n-1

else if n = 1 


return -1

else 


return recArrayFind(x,A,n-1)

5. R-2.1 from the book. 

6. Programming: Implement a method that computes the prefix averages. ANSWER the following: What is the asymptotic order of the method you chose to implement? 

To test your method, you should write program that reads in a sequence of numbers from a text file into an array, calls your method to compute the prefix averages, and then prints out the prefix averages to the screen. Most of the java code for doing this is already provided on the website. You should call your program PrefixAverages.java. Turn in your program via Blackboard’s digital drop box. 
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