Dept. of Computer Science and Engineering, National Sun Yat-sen Univ.

First Semester of 2007 PhD Qualifying Exam   Computer Algorithms
1. [20%] Input a positive number N and a parameter m.  Please write a polynomial-time randomized algorithm to test whether N is a prime or not, with probability of being correct at least 1-2-m.
2. [20%] The satisfiability (SAT) problem is NP-complete.  Please prove that the 3-satisfiability (3-SAT) problem is also NP-complete.
3. [5%] (a) Show why Dijkstra’s algorithm will not work properly when the considered graph contains negative cost edges.  [15%] (b) Modify Dijkstra’s algorithm so that it can compute the shortest path from source node to each node in an arbitrary graph with negative cost edges, but no negative cycles.
4. [20%] Solve the following sum of subset problem.  S = {7, 1, 4, 6, 14, 25, 5, 8} and M = 18.  Find a sum whose elements add up to M.  Use the branch-and-bound strategy.
5. [20%] Solve the following linear programming problem by dynamic programming.
Maximize x0 = 8x1 +7x2
subject to

2x1 + x2 ( 8

5x1 +2x2 ( 15

where x1 and x2 are non-negative integers.
