國立臺灣師範大學資訊工程學系

九十八學年度第一學期
博士班資格考
考試科目：演算法
總分一百分
請在答案卷作答，在題目卷上作答不予計分
1. Which of the following algorithms could be used (with minor modification) to find a shortest path between two vertices in a graph? Please explain the reason for each item.
(a) Depth-First Search (4分)
(b) Breadth-First Search (4分)
(c) Prim’s algorithm for finding a minimum spanning tree (4分)
(d) Kruskal’s algorithm for finding a minimum spanning tree (4分)

(e) Bellman-Ford algorithm (4分)

(f) Floyd-Warshall algorithm (4分)

(g) Ford-Fulkerson algorithm (4分)
2. Given an undirected graph G=(V, E), please design an O(V)-time algorithm to determine whether G contains a cycle or not. (10分)

3. (a) What is the name of the following problem? (5分)
Given positive integers p1, p2, p3,. ..., pn, w1, w2, w3,. ..., wn and M. The problem is to find real values x1, x2, x3,. ..., xn, 0≤xi≤1, such that 
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  is maximized subject to M.

(b) Please give an efficient algorithm to find an optimal solution of the problem in part (a). (7分)
4. (a) Give a clear description of the quick sort algorithm. (5分)

(b) What is a randomized algorithm? (5分) 

(c) What is the advantage offered by a randomized version of quick sort? (5分)

5. Given n integers in the range of 1 to k, describe an algorithm that is used to pre-process the integers so that we can access the number of integers that fall into a range [a, b] in O(1) time. Your preprocessing algorithm should perform in O(n+k) time. (10分)

6. Suppose there are n cubic boxes with the same height, but with different lengths and widths (L1, W1), (L2, W2), …, (Ln, Wn). Assume that Li≠Lj and Wi≠Wj if i≠j. These boxes have no cover. Therefore, a box i can be put inside another box j if Li < Lj and Wi < Wj . The box packing (BP) problem is to find the largest subset of the n boxes such that the i-th smallest box can be put inside the (i+1)-th smallest box.
(a) Suppose there are 9 boxes with lengths and widths (3,12), (8,16), (6,15), (9,17), (4,18), (5,19), (1,13), (7,11), (2,14). Give the solution of the BP problem. Please write down your answer with increasing order in terms of box sizes. (5分)

(b) Briefly describe the longest common subsequence (LCS) problem (5%). Consider the optimal substructure of the LCS problem and give the recursive formula (10分).

(c) Design an algorithm for solving BP, and justify the time complexity of your algorithm. (10分)
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