CMPE 250 – DATA STRUCTURES & ALGORITHMS

Project #2
Due: 3.5.2005 Tuesday at 17:00

SIMPLE MATRIX CALCULATOR

In this project, you are going to implement a matrix class and a shell for user interaction in JAVA.

1. Matrix Class

Note that all indices in the library start from zero (e.g. (0,0) is the first element of the matrix).

Your library will have at least these public methods:


Matrix(int N, double value): constructs an N*N matrix and initializes all elements to value.


Matrix(int M, int N, double value): constructs a M*N matrix and initializes all elements to value.


Matrix(Matrix M): Construct a copy of matrix M.


int getNoCols(): Return number of columns.


int getNoRows(): Return number of rows.


boolean getElem(int x, int y, MyDouble result): result is the element at (x,y). 


boolean setElem(int x, int y, double value): Set the element at (x,y) to value.


boolean isSquare(): Return true if matrix is square, otherwise return false.


boolean isDiagonal(): Return true if matrix is diagonal, otherwise return false.


boolean isIdentity(): Return true if matrix is identity matrix, otherwise return false.


boolean makeIdentity(): Convert matrix to identity matrix if matrix is square.

void makeZero(): Convert matrix into zero matrix.


boolean makeRandom(double minVal, double maxVal, boolean intFlag): Assign a random floating point number (between minVal and maxVal) to each element of the matrix. If intFlag is true, then truncate random numbers.


boolean save(String fileName): Save matrix to file. 
File format:

NumberOfRows NumberOfCols

a00 a01 …

a01 a11 …

.

.


boolean load(String fileName): Load matrix from file. File format is described above.


void transpose(): Transpose the matrix


void negate(): Negate all elements in the matrix.


boolean times(Matrix M): Multiply matrix with M. If dimensions do not match for multiplication then do nothing and return false.


void times(double value): Multiply matrix with value (Scalar multiplication).


boolean plus(Matrix M): Add M to matrix. If dimensions do not match then do nothing and return false.


boolean minus(Matrix M): Subtract M from matrix. If dimensions do not match then do nothing and return false.


boolean getRow(int rowNumber, Matrix M): Construct and return a new matrix (M) from the row rowNumber of matrix.


boolean getCol(int colNumber, Matrix M): Construct and return a new matrix (M) from the column colNumber of matrix.


boolean setRow(int rowNumber, Matrix M): Paste values of matrix M (must be row vector) to row rowNumber of matrix. If size matrix is not same as the row size of the matrix then do nothing and return false.


boolean setCol(int colNumber, Matrix M): Paste values of matrix M (must be column vector) to col colNumber of matrix. If size matrix is not same as the column size of the matrix then do nothing and return false.

Please note that you are free to use any error returning approach such as exceptions and global error variable. You need not to stick the definitions of functions as long as you provide all the functions and return errors.
2. SHELL FOR MATRIX CLASS

In this part of the project you are going to implement a shell for interfacing matrix class. Shell commands are:

Note that all indices start from 1 like MATLAB.

Creating matrix: (> is command prompt)

>A = [ 

3 4.5 2

7 3 0

2 1 11 

]

>A

A =  [

3 4.5 2

7 3 0

2 1 11

]

>A = load ( matrixA.dat )

>A

A =  [

3 2 1

7 1 0

2 1 1

]

>A = random ( 3 , 4 , 0 , 1 , false )  // random (m, n, minVal, maxVal, integerFlag) 
>A

A = [

0.12 0.43 0.51 0.37

0.02 0.34 0.94 0.32

0.31 0.58 0.13 0.91

]

>A = random ( 2 , 3 , 3 , 6 , true )

>A

A = [

3 5 6 

3 4 5

]

>A = identity ( 4 )

>A

A = [

1 0 0 0 

0 1 0 0

0 0 1 0

0 0 0 1

]

>A = matrix ( 3 , 4 , 1 )

A = [

1 1 1 1

1 1 1 1

1 1 1 1

]

Format of matrixA.dat:

3 3

3 2 1

7 1 0

2 1 1

Saving matrix:

>save ( A , matrixnewA.dat )

Matrix operations:

>A = [

1 2 

3 5

]

>B = [

4 2

3 1

]

>C = [

2 2

1 0

]

>D = A * B + C

>D

D = [

12 6

28 11

]

>A = [

2 2 2

]

>B = [

1 2 3

]

Transpose and scalar multiplication

>C = A * B ‘ * 10

>C

C = [

120

]

Column and row operations:

>A = [

2 3 

4 7

]

>B = [

1 2

3 1

]

>A ( : , 1 ) = B ( 2 , : ) ‘
> A

A = [

3 3

1 7

]

>C = A ( : , 2 ) ‘ * B ( 2 , : ) ‘ + A ( 1 , 2 )

>C

C = [

19

]

>A ( : , 1 ) = [

1

2

]

>A

A = [

1 3

2 7

]

>A ( 2 , 2 ) = [

1

]

>A

A = [

1 3

2 1

]

Implementation Details:

· All tokens are separated with a space character so you may use stringTokenizer.
· Names of the matrices contain alphabetic characters and ‘_’. You may use built-in hash table class (java.util.Hashtable) for efficient searching. 
· Transpose (‘) has highest priority. You may assume that multiplication, subtraction and addition have equal priorities. No parentheses are necessary. 
· You may use try-catch for syntactic error checking however you must also check for dimension compatibility! Your program should not crash when a wrong input is entered.
· Use object oriented concepts as much as possible.

· For input and output you may use TextIO.java. A sample program that demonstrates the usage is available here. To use this class in your program, simply include the file in the same directory with your main program and compile the source file with “–deprecation” switch (“javac –deprecation TextIO.java”). 

Notes:

· This project can be difficult to implement so start as soon as possible. First implement first part of the project and control it with a sample programs. Then continue implementing shell. Please submit a working project even if some parts are missing.

· Details of the project will be given in the problem session. For those who cannot attend problem session, please get information from your classmates.
· Source code should be cleverly commented (Do not abuse!).

· Prepare a well-explanatory (as informative as possible) design and implementation document for your project.

· You are required to submit the source code and the document both in electronic form (by e-mail) and hard copy (with a diskette attached). You should compress your .java files and document in a zip file and name it pr_#_StudentID (e.g. pr_2_2000700803.zip) and email to ozer AT cmpe.boun.edu.tr with subject CMPE250_pr_#_StudentID_Your-Name (e.g. CMPE250_pr_2_2000700803_Mert Caliskan). You should also include a batch file in your zip file in order to compile and run the program. Name of the batch file will be runme.bat. Example runme.bat file: 

javac deprecation .java (omit -deprecation if textio.java is not used)

java MyClassWithMainFunction
· You can leave hard copy documents and diskettes to box in front of my office (ETA 202).
· Late giving policy may be too strict, so try to finish on time. 
· You may use course mailing list for discussion.
· Do not cheat! (This includes submitting source codes found in Internet, too)

