                      CS5335 Design and Analysis of Algorithms

        Tutorial Three/Assignment 1 
(Due in week 5. Please hand in a hard copy  before the end of the lecture. ) 
Carefully write your name and student ID number on the first page (10 points) (If anything is wrong, 10 points will be deducted.)

Question 1(30 points)  Find a minimum spanning tree for the following  graph using (1) Kruskal’s  algorithm  and (2)  Prim’s algorithm. (Intermediate steps are required.) (See Lecture 3)
Question 2. (30 points) For the fractional Knapsack problem, there are 5 items (10 $, 2 pounds), (20$, 3 pound), (1 $, 2 pounds), (8 $, 1 pounds) and (6 $, 2 pounds) and the thief can take at most 5.5 pounds.  Use the greedy algorithm to get the items that maximize the total value of those items. (See Lecture 2)
Question 3. (30 points) (Interval Partitioning) There are 8 lectures with starting time and finish time as follows: 
(0, 3), (2, 5), (3, 4), (5, 8), (6, 9), (8, 10), (10, 11), and  (8, 13). Give the schedule that minimizes the number of classrooms used. (See Lecture 2)
Question 4. For the scheduling to minimizing lateness problem, consider the greedy solution and an optimal solution.

Greedy:    J1, J2, …Jr ,   Jr+1, ….. Jn.   

Opt:          J1, J2, …Jr,   J’r+1, J’r+2, …, J’r+k, Jr+1, …, 

New:        J1, J2, …Jr,   Jr+1, J’r+2, …, J’r+k, J’r+1, …, 

Note that Jr+1 and J’r+1 are the first pair of jobs that are different in the two solutions. 

In Opt, Jr+1 is scheduled somewhere after J’r+1.  Consider a new solution, New, which is obtained from Opt by switch J’r+1 and Jr+1 and keep the order of the rest of jobs. (See the above figure.)

Let li be the lateness of job i in Opt and l’i be the lateness of job i in New. 
Prove that for any job i in { Jr+1, J’r+2, …, J’r+k, J’r+1}, l’i≤lJr+1. 
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