Midterm Examination – Algorithm 2004
(105 points totally, close-book, held at 10:00AM~11:50AM on Nov. 10)
1. Please derive the worst case lower bound of the sorting problem. (15%)

2. What are the two general steps to prove that a problem A is NP-complete? (15%)
3. The chromatic number decision problem is defined as follows: We are given a graph G=(V, E). For each vertex, associate with it a color in such a way that if two vertices are connected by an edge, then these two vertices must be associated with different colors. The chromatic number decision problem is to determine whether it is possible to use k colors to color the vertices. Write a polynomial-time nondeterministic algorithm for the chromatic number decision problem. (15%)

4. Given a weighted connected undirected graph G=(V, E), a subgraph S of G is called a spanning tree of G if S = (V, T), T ( E, and S is called a minimal spanning tree (MST) if S is a spanning tree with the smallest total weight. Write down Prim’s MST algorithm (15%) and prove its correctness (15%).
5. A string is a sequence of symbols; for example, X = <x1,x2,...,xm> is a string of m symbols x1,x2,...,xm. When we delete 0 or more symbols (not necessarily consecutive) from X, we get a subsequence of X. Write an algorithm using principle of optimality (dynamic programming) to calculate the length of the longest common subsequence of X = <x1,x2,...,xm> and Y = <y1,y2,...,yn>. (15%)  What is principle of optimality? (15%)

