94 Ph.D. Qualify Exam., Subject: Algorithms
Four hours, Closed book.

1. Assume a data file of 100,000 characters contains only the characters a-g, with the frequencies (in
thousands) indicated as the following: a (14), b (11), ¢ (30), d (16), ¢ (5), £(9), g (15).

a) Use the Huffman’s algorithm to construct the optimal prefix Huffman code. (10%)
b) Please write the Huffman’s algorithm. (10%)

2. What are binomial trees and their properties? What is a binomial heap and its properties? (10%)

3. Given two strings, X=<B, B, C, B, D, A, B>and Y=<B, D, B, C, A, D, B, A>,
a) Use dynamic programming to find the LCS (longest common subsequnce) of X and Y. (10%)

b) Please write the dynamic-programming based algorithm. (10%)
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6. Construct the string-matching automation for the pattern P = aabab and illustrate its operation
on the text string T = aaababaabaababaab (6%)

7. State the maximum-flow problem as a linear-programming problem (10%)

8. Solve the following linear program using SIMPLEX (10%)

maximize -5 X7 — 345

subject to
Xi—-X =1
ZXI +X2 é 2
X, X, =20



