CS 422          Fall 2002    HOMEWORK 3:     ANALYSIS                   NAME:  

Instr. Jeffrey Horn

Handed Out:  Monday, Sept. 16, 2002



SHOW your work! 

Due:                 Monday, Sept. 23, 2002

SHOW your work! 

(1) Here are two algorithms for solving the same problem, which is finding the maximum element in an unsorted array of size n:

ALGORITHM A:
Let max = A[0].  Then for int i = 1 to n-1, if A[i] > max, then let max = A[i].  Return max.

ALGORITHM B:
Mergesort A[0] to A[n-1] in increasing order.  Return A[n-1].

Give TIGHT (big theta) running times for each algorithm, for each case (best, avg. worst) as a function of input size n.  (for avg. case, assume uniform randomness, i.e., the max. value is equally likely to appear in any position, 0 to n-1)

	algorithm
	best case
	worst case
	avg. case

	A
	
	
	

	B
	
	
	


(2) Here are two algorithms for solving the same problem, which is finding the maximum AND MINIMUM elements in an unsorted array of size n:

ALGORITHM A:
Do a linear search for the max, as in Alg. A in question 1 above.  Then do a similar search for the min.  Return both.

ALGORITHM B:
Do a linear search as in alg. A. question 1 above, but keep track of BOTH min and max and return both at end of loop.  So:  Let max,min = A[0].  Then for int i = 1 to n-1, do both: (a) if A[i] > max, then let max = A[i], and (b) if A[i] < min, then let min = A[i].  Return max, min.

Give TIGHT (big theta) running times for each algorithm, for each case (best, avg. worst) as a function of input size n.  (for avg. case, assume uniform randomness, i.e., the max. value is equally likely to appear in any position, 0 to n-1)

	algorithm
	best case
	worst case
	avg. case

	A
	
	
	

	B
	
	
	


(3) To do a member check (i.e., look for an element) in an unsorted array of size n, which would be faster, if either, (A)  linear search, or (B) do mergesort followed by a binary search?  Why?  Give tight bounds for both!

Now what if we had to do n member checks?  Would it be better to sort the array first and THEN do n binary searches?  Or do n linear searches on the unsorted array?  Again, explain and give tight bounds for both approaches.

(4) Write code that is (2n):

(5) Write code that is (nn):

