國立東華大學資訊工程系博士班資格考

演算法, 2005 Spring
1.  (15%) Assume that the text is an array T[n] of length n and that the pattern is an array P[m] of length m. Please write an algorithm to determine whether pattern is contained in text. Moreover, please show that the time complexity of your algorithm is bounded by O(m+n).

2. (12%) Let (u,v) be a minimum-weight edge in a graph G. Show that (u,v) belongs to some minimum spanning tree of G.
3. (20%) Define the decision version of sorting problem and show that it is in NP.
4. (15%) Let G = (V;E) be an undirected graph such that m = O(n1.99), where n = |V| and m = |E|. Suppose you want to find a minimum cost spanning tree of G. Which algorithm would you choose: Kruskal’s or Prim’s? Explain.
5. (20%) Answer the following questions and explain your answer briefly:

a. If I prove that an algorithm takes O(n2) worst case time, is it possible that

it takes O(n) time on some inputs?
b. If I prove that an algorithm takes O(n2) worst case time, is it possible that it takes O(n) time on all inputs?

c. If I prove that an algorithm takes (n2) worst case time, is it possible that it takes O(n) time on some inputs?

d. If I prove that an algorithm takes (n2) worst case time, is it possible that it takes O(n) time on all inputs?
6. Let G(V, E) be a weighted and directed graph, where V={1,2,…,n} is the vertex set and E is the edge set of G, respectively. Let W be the weighted adjacent matrix of G, in which wi,j stores the length of the edge between vertex i and vertex j (wi,j=0 if i=j and wi,j=( if (i,j)(E)

a. (8%) Let 
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 be the weight of the shortest path of vertex i to vertex j with all intermediate vertices in the set {1,2,…,k}where k ( 0 and k is an integer. Write a recurrence of 
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. Justify your answer.

b. (10%) Based on the recurrence of 
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, design an algorithm to compute the shortest distance between every pair of vertices i and j. What is the time complexity of your algorithm?
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