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1. Greedy Method

(a). (7 分) Greedy Method is known as a very efficient algorithm, please define and describe the mechanism of the greedy method.   

(b). (8 分) There are many general characteristics for Greedy Algorithms, please give at least three from these general characteristics.

(c). (10分) Many problems can be solved by greedy method. Please describe your greedy algorithm for the following activity-selection problem. Please give the time and space complexity of your algorithm. 

Problem: n activity, each activity i has start time si and finish time fi, si<fi,

Goal: select a maximum-size set of mutually compatible activity (i.e., non-conflict activity)

2. Queue 

(a). (6 分) Please define “queue” as an ADT(Abstract Data Type).

(b). (7 分) A linear list is being maintained circularly in an array c[n] with front and rear set up as for circular queues.  Please obtain a formula in terms of front, rear, and n for the number of elements in the list.

(c). (6 分) Write an algorithm to delete the kth element in the list. What is the time complexity of your algorithm?

(d). (6 分) Write an algorithm to insert an element y immediately after the kth element. What is the time complexity of your algorithm?

3. Suppose the input sequence is 5, 9, 7, 8, 6, 4, 2, 3, 1.
(a). (5 分) Show how the sequence is partitioned in the first run of Quicksort. 
(b). (10 分) In Randomized Quicksort, show the pivots that result in the worst-case running time. Similarly, show the pivots that result in the best-case running time. 
4. (10 分) At the beginning of day 1, there is a hen. A hen lays an egg every 24 hours. An egg takes 24 hours to become a hen. Let F(n) be the number of hens at the end of day n, design an algorithm to compute F(n). Justify the time and space complexity of your algorithm. 

5. Given two sequences X =〈x1, x2, …, xm〉and Y =〈y1, y2, …, yn〉, the edit distance d(X, Y) is defined to be the minimal number of operations (defined below) that transforms X to Y.

Replace: set xi to some other character

Insert: add a character into the sequence

Delete: remove a character into the sequence

For example, the edit distance of the sequence X = GATCG and Y = CAATG is 3 because we will need 3 operations: replace the first G by C, insert A and delete C.

GAATCG → CAATG

(a) (10 分) Describe an algorithm that computes the edit distance of two sequences and prints an optimal operation sequence. 
(b) (5 分) Analyze the running time and space requirements of your algorithm.
(c) (5 分) Compute the edit distance for the sequence “algorithm” and “analysis”. You will not get full credits if you give only the answer such as “the edit distance is 3”.
(d) (5 分) If we want to find the edit distance alone (no need to print an optimal operation sequence), can we reduce the space requirement? Why?
