BHCSI Program: Matrix

You were shown an example of how to add matrices. Subtracting matrices works very similarly. The dimensions of the two matrices have to be the same and each entry in the resultant matrix is the difference between corresponding entries in the first two matrices. For example:
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Now, multiplying matrices is a bit more difficult. The rule for the dimensions is as follows:

The number of columns in the first matrix must equal the number of rows in the second matrix. Thus, when we multiply two matrices, we can express their dimensions as i x j and j x k, respectively. The result of the product of two matrices with these dimensions is i x k. The value of a single entry in the result is an entire sum of values. Let A and B be the matrices being multiplied and C be the result, all with the previously mentioned dimensions. Then, we can calculate a single entry of C as follows (using 0-based indexes):

C[row][col] = A[row][0]*B[0][col] + A[row][1]*B[1][col] + A[row][2]*B[2][col] + …

                       A[row][j-1]*B[j-1][col]

(If you need further explanation of this, please ask for help.)

Here is an example of two matrices being multiplied:

[image: image2.png]HEAHE




To get the entry in row 0, column 0, we calculate: 2 x 3 + 5 x 2 + 3 x 7 = 37

To get the entry in row 0, column 1, we calculate: 2 x -2 + 5 x 6 + 3 x -1 = 23

To get the entry in row 1, column 0, we calculate: 4 x 3 + -2 x 2 + 6 x 7 = 50

To get the entry in row 1, column 1, we calculate: 4 x -2 + -2 x 6 + 6 x -1 = -26

Exponentiation of matrices is repeated multiplication. (Of course, this can only be done with square matrices.)

Fill in the code in the posted file Matrix.java to implement subtraction, multiplication and exponentiation. In addition, add a main method that tests all of these methods by reading in information from a file. Create your own file format and clearly state this format inside of a comment in your code.

