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Up to two people can work on an assignment together. But each of you should be able to explain the

solutions. Write your names and your student book number on the sheets. Staple them together.

Assignment 3 Deadline: May 11, 2004

Exercise 1 : 15 Points

You are given a sequence of integer numbers 〈k1, k2, . . . , kn〉. Devise an algorithm that finds
the top 20 most frequent values in the sequence. The expected running time of the algorithm
must be O(n). The algorithm must use O(n) space.

Exercise 2 : 25 Points

You are given a sequence of integer numbers 〈k1, k2, . . . , kn〉, such that ki ∈ {0, 1, . . . , np−1}, 1 ≤
i ≤ n, where p is a positive constant. Devise an algorithm that finds the top 20 most frequent
values in the sequence. The worst case running time of the algorithm must be O(n). The
algorithm must use O(n) space.

Exercise 3 : 25 Points

Waste of space in hashing with chaining is due to empty table entries. Assuming a random
hash function, compute the expected number of empty table entries as a function of m and n.
Hint: Define indicator random variables Y1, . . . , Ym, where Yi = 1 if t[i] is empty.

Exercise 4 : 35 Points

Assume you are given array P [1..n] with the entries randomly permuted. You want to establish
the heap property on it by permuting its entries, i.e. heapify it. Show that calling sift down(i)
for i starting at n and down to 1 establishes the heap property. Show that the total cost is
O(n). Hint: Show that the cost of sift down(i) is O((log n) − (log i)). Sum over i.


