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

Second Semester of 2005 PhD Qualifying Exam  Computer Algorithms

1. The lower bound of the convex-hull problem is ((nlogn) where n is the input size.  Prove that the lower bound of the sorting problem is also ((nlogn) by problem transformation. (20%)
2. P denotes the class of problems which can be solved by a deterministic polynomial algorithm.  Please define NP, NP-hard, and NP-complete (NPC), respectively. (15%)
3. Please explain the following terms in details: (a) The greedy method (5%); (b) Dynamic programming (5%); (c) The prune-and-search strategy (5%); and (d) Cook’s theorem (5%).
4. Given an empty stack, we perform a sequence of operations X1, X2, …, Xm on the stack where Xi consists of w (( 0) pops (from the stack) and one push (into the stack) for each i with 1 ( i ( m.   Assume that the sequence of m operations can be performed successfully (i.e., no overflow or underflow occurs) and the time consumed by each push or pop is 1.  If ti denotes the time consumed by Xi, the average time per operation is taverage = 
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.  Please show that taverage ( 2 by amortized analysis of the push-and-pop sequence. (20%)

5. Prove that: (a) 
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(5%) and (b) 
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6. Entity A and entity B know a large prime x and they keep x confidential.  Design a randomized algorithm D based on the quadratic-residue problem for interactive proofs such that B can be convinced that A is the real A with probability 1-2-m after D has been performed successfully where m is a positive integer. (15%)
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