University of Washington, Tacoma

TCSS 342, Autumn 2004, Section B

Homework #5 (Written Assignment #3)

Assigned: Monday, Nov. 1, 2004

Due: Monday, Nov. 8, 2004, 10:30 AM (start of class)

Please show your work and explain your reasoning.  Write legibly (or type) and organize your answers.  Turn in your own work, and acknowledge in writing any sources or help you receive.

* * *

1. Write a recursive method binaryLength that takes an integer parameter n and computes the length of the binary representation of n if n is nonnegative.  For example, binaryLength(3) is 2, since the binary representation of 3 is 11.  binaryLength(65) is 7.  binaryLength(1) is 1.  binaryLength(0) is 1.  Hint: Use the fact that the length of the binary representation of n is 1 plus the length of the binary representation of n/2.  (You don't need to compile and run the code, but you might find it useful to do so anyway.) 

2. Here is a function that computes a value (it is known as the Ackerman function): (Note, here I am using math code like = for equality testing and ( for less than or equal to; translation into pure Java should be simple).  

int Ackerman(int m, int n) {


if (m=0)

return 2 *n;



else if ( 1 ( m and n=0)




return 0;



else if ( 1 ( m and n=1)




return 2;



else




return Ackerman(m-1,Ackerman(m,n-1));


}

Prove by induction that for all n > 0, Ackerman(1,n) = 2n. It may help to first compute some sample values of Ackerman. 

3. Suppose you had an array implementation of a stack where the top of the stack is always at position 0. Explain the time complexity of the standard stack operations (push, pop, peek) in this implementation. Be sure to state how you got your answer. (This is Exercise 6.7).

4. Consider the three different ways of implementing a queue: using a singly-linked list, an array, or a circular array. What would be the time complexity of the size() operation for each of these three implementions, assuming that none the implementations have a count variable that keeps track of the number of elements in the queue?  Explain how you got your answer. (This is Exercise 7.3).

Extra Credit challenge: Prove that Ackerman(m, n + 1) > Ackerman(m,n) for all m,n ( 0. (Ackerman(m,n) is the return value of the function defined in problem #2)






