Assignment #7





Due Nov 22

Program 1.

Goal: given an assignment matrix find the maximum number of zero entries in an equivalent matrix so that no two entries are on the same “line”.

A line is a row or a column of the matrix.

The following 12x12 assignment problem has been reduced so that in each row and each column there is a zero. The greedy algorithm selected a zero in each row and each column (red Zeroes). 

83 0  25 0  11 31 93 0  0  91 0  91

23 47 0  79 9  99 0  0  25 0  25 0 
0   0  0  0  0  0  9  11 0  0  0  0 
3  97 0  0  0  0  19 43 0  11 0  11
21 0  0  0  65 0  81 0  79 21 79 21
0  0  11 19 87 0  87 0  0  0  0  0 
3  33 0  27 69 0  59 0  0  0  0  0 
0  55 97 91 35 57 0  9  0  71 0  71
0  0  0  0  0  0  85 0  17 0  17 0 
69 3  49 65 73 0  43 0  57 61 57 61
0  0  0  51 0  73 77 0  5  0  5  0 
89 0  53 0  0  0  0  0  0  81 9  81

Question: is it possible to make a better selection? 11? or maybe 12 zeroes? Clearly, if we select 13 zeroes there will be two zeroes in the same row (pigeonhole principle).

If the maximum number is 10 how can we “certify” it?

Observation: If you can “cover” all zeroes by k lines then it will not be possible to find more than k zeroes so no two of them are on the same line.

Definition: An alternating path is a path of the form 0 0 0 0 0  … where the first pair of zeroes are on the same column, the next pair on the same row, then the same column then row then …

Example: 

(10,6)( (5,6) ( (5,2) ( (1,2) ( (1,11)

Is an alternating path. Note that this path cannot be extended as there is no zero in column 11.

Definition: An alternating path that ends in a “black” zero and cannot be extended is an augmenting path.

The path in the above example is an augmenting path.
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Algorithm:

1. Choose a zero in a row with no “selected” 0. (zero in [12][9])

2. In column 9 “goto” a “selected” 0 (row 7)

3. “goto” another zero in row 7 (column 10)

4. “goto” a “selected” 0 in column 10 (row 11)

5.  “goto” another zero in row 11 (column 12)

6. If there is no “selected” 0 in this column STOP. You found an augmenting path.

7. Along this path “unselect” the selected zeroes and “select” the other zeroes.
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You now have 11 selected zeroes. The initial path is also an augmenting path and thus you can find in this matrix 12 zeroes no two on the same “line”, or an optimal assignment.

The algorithm:

1. Start with a zero in a row that does not contain a “selected” zero.

2. Initially, no column is “marked”.

3. Construct an alternating path. Always select a new zero in an “unmarked” column.

4. If the alternating path cannot be extended and the last zero is a “selected” zero then “mark” the column.

5. If the last zero in the alternating path is an unmarked zero you have found an augmenting path. “Unselect” the red zeroes along this path and “select” the black zeroes (paint them red).

6. If you managed to find n selected zeroes, stop. You found an optimal assignment.

7. If there is no more alternating paths, “mark” the rows that contain a “selected” zero which is not included in a marked column.

8. The “marked” lines will cover all the zeroes, selected and not selected.

Your program should include the following capabilities:

1) Load an assignment problem from a user specified file, or a default file: f:\tcss343\assignment.txt

2) Display the initial assignment matrix.

3) Reduce each row and each column (done previously) and display the resulting equivalent matrix.

4) Use the greedy approach to “select” zeroes. Show the matrix and selected zeroes.

5) Use the algorithm to find all augmenting paths and the new zeroes selected.

6) State how many zeroes your algorithm selected.

7) List the marked rows and columns.

Note: the program Graphs.java creates among others, sample assignment problems. You can use it for developing your program.

Program 2:

Write a java program that loads the adjacency matrix of a graph and writes to a file its adjacency list. As usual, present the user a menu that will load a user specified file and the name of the destination file.

Example: assume the original file contains the following adjacency matrix:

0 1  0  1  0

1 0  1  0  1

0   1  0  1 0

1   0  1  0 1

0 1  0  1 0

The output should be:

1:  2,  4

2:  1,  3,  5

3:  2,  4

4:  1, 3, 5

5:  2, 4

