國立東華大學資訊工程系博士班資格考

演算法, 2006 Spring
1. Does Greedy algorithm always yield optimal solution? If so, please prove it. Otherwise, please give a counter example. (15pts)
2. What is the difference between a divide-and-conquer method and a dynamic programming approach. (10pts)
3. Can Dijkstra’s algorithm find an optimal solution for a single-source shortest-paths problem on a weighted, directed graph in which edge weights can be either positive or negative integers? If so, please prove it. Otherwise, please give a counter example. (10pts)
4. Please explain what the minimum spanning tree problem is. Please also describe an algorithm that can solve this problem. (15pts)
5. Please describe an algorithm that, given n integers in the range from 1 to k, preprocesses its input and then answers any query about how many of the n integers fall into a range [a..b] in O(1) time. (15pts)
6. Can you construct a 7-key 4-level B-tree with minimum degree=2? If so, please draw it down. Otherwise, please explain why. (10pts)
7. Can you find two functions f(n) and g(n) such that neither f(n)=O(g(n)) nor f(n)=Ω(g(n)) holds. (15pts)
8. Is the sequence {23,17,14,6,13,10,1,5,7,12} a binary heap? The sequence is ordered from left to right and from top to down. (10pts)

