Algorithm 2005 – Quiz 1

Oct. 19
1. Please derive the worst case lower bound of the sorting problem.

2. Compute a minimum cost spanning tree for the following graph using 

(a) Prim’s Algorithm

(b) Kruskal’s Algorithm

[image: image1]
3. Obtain a set of optimal Huffman codes for the message (M1, …, M7) with relative frequencies (q1, …, q7) = (4,5,7,8,10,12,20). Draw the decode tree for this set of codes.
4. 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>. What is principle of optimality?

5. The resource allocation problem is defined as follows: We are given m resources and n projects. A Profit P(i, j) will be obtained if i, 0(i(m, resources are allocated to project j. The resource allocation problem is to find an allocation of resources to maximize the total profit. Assume there are four projects and three resources and the profit matrix P is shown as follows:


	
	1
	2
	3

	1
	2
	8
	9

	2
	5
	6
	7

	3
	4
	4
	4

	4
	2
	4
	5


and P(i, 0)=0 for each i. Represent the above problem instance by a multistage graph.
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