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1. A matrix can be implemented as a 2-D array, similar to a graph. Alternatively a matrix with many zero (0) entries may be implemented as an adjacency list (see below). Consider these two possible data structure implementations with respect to matrix multiplication. You may limit your analysis to square n X n matrixes for simplicity, if you wish. 

The two matrices below are the same matrix represented in dense and sparse (adjacency list) forms:

dense representation

	3
	0
	0
	0
	1

	0
	0
	2
	6
	0

	0
	0
	7
	0
	7

	0
	0
	0
	0
	0

	0
	0
	0
	0
	1


sparse representation











a. Do a detailed analysis of the complexity of each solution. ( 20 points )

b.  A detailed analysis should include more then just the characteristic operation, but rather all relevant operations. This allows the implementer to choose an algorithm which would run faster for a realistic and practical problem size. In your analysis assume a k % density ( 0.0 < k < 1.0 ) parameter. For example, when  k = 5, it means that the matrix has 95% zero entries. ( 20 points )
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2. Analyze the complexity of the following C++ algorithm. ( 20 points )
long int doIt ( long int n ) {


if ( n == 1 || n == 2 )



return 1;


else



return  2 * doIt (n/2)  + 3 * doIt (n/4) }

3. Write a program which returns the complexity value of doIt ( 1048576 ). The answer should match your analytical result from question 3.   ( 10 points )
4. In class, we discussed the bubblesort average complexity problem. We proposed a way to rank the array elements according to their location error, a minus indicated the element needed to move toward the top while a plus indicated the element needed to move toward the bottom of the array – assuming the top element was smallest and the bottom was the largest. (30 points: 10 points for each part)

a. Prove that the sum of all location errors for any array is always zero for any array sine n.

b. Prove or disprove that the number of passes necessary is always equal to the maximum location error in the array.

c. Propose a model for the average complexity of bubblesort in mathematical terms: do not solve the model. Remember the average complexity is defined as 
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 in the general case. In the model, k represents the set of all classes of instances, P is the probability of a class and T(n) is its complexity given a problem of size n.
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