2004 BHCSI Data Structures 

Homework Assignment #4:  The Matrix: Reprogrammed

Assigned: Friday 7/9/03


Due: Tuesday 7/13/03 (in the morning)

The Problem

You are working for a software company called IniTech. One day your boss comes to you and, after yelling at you for not using the new coversheets on your TPS reports, he tells you that you are to code a class (called “MatrixImplementation”) that will encapsulate functions on a 3x3 matrix (row major). Essentially, the class must be able to store the data for the matrix (9 floats), enable the programmer to access each element individually, and support the following operations: transposition, multiplication with a float, multiplication with another 3x3 matrix, addition and subtraction with a 3x3 matrix, the assignment operator (=), and calculating the determinant. The data in your matrix should not be directly accessible by the user (private). Additionally, it should support, a standard void constructor, which constructs an identity matrix, a constructor which accepts an array of 9 floats, and a copy constructor.  Be sure to keep dangling references to a minimum.

What is the Matrix?
Unfortunately, no one can be told what the matrix is… well, actually you can. A matrix is essentially a 2 dimensional array (although you don’t necessarily have to implement it as one) used in mathematics to represent a linear transformation. Hopefully, you’ve been exposed to the concept of a matrix by this point, but if you haven’t, fear not there is hope! Eric Weisstein’s World of Mathematics is a wonderful source of information on all things math (http://mathworld.wolfram.com/). Specifically, try searching for the terms “matrix”, “transpose”, “determinant”, and “matrix multiplication”. 

Function Prototypes
You will need to implement the attached interface MatrixInterface.java, here are some excerpts from it:


public void makeIdentity ();
// makes matrix an identity matrix







// use in default constructor


public void fillMatrix (float data[]);
// fills matrix with data








// use in data constructor


public void copyMatrix (MatrixInterface mat);
// copies mat into this









// use in copy constructor






// hint: must use public accessors for copying


public void print();
// prints out matrix


public float get(int row, int col);
// returns the value at row, col


public void set(int row, int col, float val); // sets row, col to val


public MatrixInterface trans();
// returns copy of this transposed


public float det(); // returns the determinant of this matrix


// more on next page


public MatrixInterface mul(MatrixInterface mat);


// returns product of this and mat


public MatrixInterface muls(float p);


// returns product of this and p


public MatrixInterface add(MatrixInterface mat);


// returns this + mat


public MatrixInterface sub(MatrixInterface mat);


// returns this - mat


public MatrixInterface assign(MatrixInterface mat);


// assigns mat to this and returns a reference to this
Coding & Debugging

After you are done coding your class, you will need to create a class containing a main method to perform two tasks: 1) Open a data file and read in the data set for five matrices 2) Instantiate five matrices containing these values and pass them to the Matrix testing function. The format of the data file will be very simple. It will contain 45 lines, each containing a value for an element in a matrix. They should be loaded starting with the first matrix, first row, and first column. Then the next value will go to the first matrix, first row, and second column. And so on. An idea of what the main method will look like is here:


public static void main (String args[]) {



// stuff to read in from file and 



// load data into matrices here



// call testing method



MatrixTest.test (a, b, c, d, e);



// where a, b, c, d, e are matrices



// implanting MatrixInterface



// stuff to close files


}

The testing class (which will be provided) will output the results to a file called Matrix.out.

What to turn in

Turn in your disk with your matrix implementation source file. Name it MatrixImplementation.java. Your file should have ample comments, including a header comment with your name, the date, a brief description of the program, as well as a list of any known bugs. Also, you will need to include the source file with your main method. Call it MatrixMain.java.

Sample Program Run

A sample program output file will be posted on the website.







