Quiz 4 Solutions

1. The 3 techniques of amortized analysis are

a. Aggregate method

b. Accounting method

c. Potential method

2. The following assumptions are made: each array A [I] is a doubly linked list & the nodes in this list are in contiguous locations. Also, Binary search returns the index I such that the element x is between A [I][j] and A [I][j+1], such that j and j+1 are 2 indices within the array A [I]. Initially assume that all the nodes in each A [I] contain infinity.

The algorithm is:

Insert-Multi (x)

1. Scan the binary representation of n to find a free A [I].

2. j = Binary-Search (A [I], 0,2**I, x).

3. A [I][j+1] = x (you will have to switch the doubly linked list pointers).

Analysis:

Step 1 takes O (k) or O (lg n) time. Step 2 takes O (lg n) time. Step 3 takes constant time. Thus, each insert takes O (lg n) time.

3.   Each insert takes O (lg n) time. M inserts will take O (Mlg n) time. Thus, by aggregate analysis, the average time taken is O (lg n).

