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Classroom

Exercise 1 A file contains only spaces and digits in the following frequency: space (9), a (5), b
(1), d (3), e (7), f (3), h (1), i (1), k (1), n (4), o (1), r (5), s (1), t (2), u (1), v (1). Construct
the Huffman code.

Exercise 2 A file contains only colons, spaces, newlines, commas, and digits in the following
frequency: colon (100), space (605), newline (100), comma (705), 0 (431), 1 (242), 2 (176), 3 (59),
4 (185), 5 (250), 6 (174), 7 (199), 8 (205), 9 (217). Construct the Huffman code.

Exercise 3 Design an algorithm to compute Fibonacci numbers in linear time.

Exercise 4 Let A be an N -by-N matrix of zeros and ones. A submatrix S of A is any group
of contiguous entries that forms a square. Design an algorithm that determines the number of
elements of the largest submatrix of “ones” in A. For instance, in the matrix that follows, the
largest submatrix is a 4-by-4 square.

10111000

00010100

00111000

00111010

00111111

01011110

01011110

00011110

Lab

Exercise 5 Create a simplified implementation of a Huffman compression where you:

1. Reads the input file and create the frequency table for each letter.

2. Use the frequency table plus a binary heap to create Huffman tree.

3. Saves the bit representation of characters as String (ex: “001”).
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4. Print {letter, frequency, binary representation} and about how much space would
be saved by compressing the file with your Huffman tree.

Exercise 6 The longest common subsequence problem is as follows: Given two sequences A =
a1, a2, .......am, and B = b1, b2, .......bn, find the length, k , of the longest sequence C = c1, c2, .......ck
such that C is a subsequence (not necessarily contiguous) of both A and B. As an example, if

A = d,y,n,a,m,i,c
B = p,r,o,g,r,a,m,m,i,n,g,

then the longest common subsequence is a,m,i and has a length 3. Give an algorithm to solve
the longest common subsequence problem. Your algorith should run in O(MN) time.
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