Assignment  #4.






Due: Tue Oct. 30

Part I.

Recall that an Assignment problem of size n is an n by n square matrix of non negative integers (the cost matrix).

Write a program that reads an assignment instance from a file. The entries in the file will be n2 integers. Include two options in your menu driven program:

1. Use a default file:  f:\tcss343\assign.txt

2. User specified file.

Your program should have the following capabilities:

1. Display the original assignment problem only if n ( 25.

2. Reduce each row by the smallest entry in the row.
3. Reduce each column by the smallest entry in the column.
4. Select as many 0 entries as you can in the reduced matrix so that no two selected zeroes will be in the same row or column.
5. Assign the jobs to the companies at the selected zeroes.
6. In case not all jobs are assigned in step 5, create a smaller assignment problem consisting of the jobs and companies that were no assigned in the previous step.
7. Repeat the above procedure for this Assignment problem until all jobs are assigned.
8. Display the final assignment and its cost.
Does this algorithm always produce an optimal assignment?

Part II.

1. Let CEX(a, i, j) be  a method that compares a[i] and a[j]  and exchanges them if necessary.

The following pseudo-code will sort an array with 3 elements:

       
CEX(a, 1,2);


CEX(a, 1,3);


CEX(a, 2,3);

 Give a similar code that will sort an array with 5 elements using as small a number of CEX calls as you can. 

(Hint: it is not possible to sort an array with 5 entries in less than 7 CEX calls).

Extra Credit:  prove the hint.2. 

2. page 261 problem 7.1

Sort the sequence 3, 1, 4, 1, 5, 9, 2, 6, 5 using insertion sort.

3. page 261 problem 7.2

What is the running time of insertion sort if all elements are equal?

4. page 261 problem 7.3

Suppose we exchange elements a[i]  and a[i+k], which were originally out of order. Prove that at least one and at most 2k –1 inversions are removed.

5. page 262 7.15

Sort   3, 1, 4, 1, 5, 9, 2, 6  using merge sort. Show all steps.

6. page 262 7.19

Sort   3, 1, 4, 1, 5, 9, 2, 6, 5, 3, 5 using quick sort with median of 3 partitioning and cutoff of 3. Show all steps.

