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Java already has good

Support for scalars _ D"1|7|70 o]

(Float, Double)
17'n 79> ,110'n A

Java has arrays but are _ nonMiopl o

they good enough?
Perhaps we should No0In ,NN1I 17702 N'79ON
define our own class
N'™M19 N'7901 ,0M1071 NI
n1IX'N n79on1
Should Matrix be a

class? An interface? ~ ——ijjeeeemm———— N|X'UN O

Do we need more
than one ,0NI0RIA 790 ,NIXVN 79D

implementation? 1|7|701 Y95
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Double

0|30 2
Vector 9 1 1o1] 2
Matrix
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Interfaces ‘ Vector ‘ ‘ Matrix ‘

]

Implementations ‘ VectorArr

‘ FullMatrix

‘ DiagonalMatrix
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? (exceptions) n'an o
? NIN7'RY o
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public interface Vector { -uwP' Y

int dimensions();

boolean isNormalized():

double element(int index)

void setElement(int index, double value);
void setFromArray(double[] arr);

Vector multiply(double scalar);

double dotproduct(Vector v);

Matrix crossproduct(Vector v);

Vector add(Vector v);

Vector normalize();

}
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public interface Vector { VP e DimensionMismatchException :0'A"N |e
int dimensions();
boolean isNormalized . . . . . .
0 public class DimensionMismatchException extends Exception
double element(int index) throws DimensionMismatchException;
void setElement(int index, double value) throws DimensionMismatchException; DImenS|onMlsmatchExcephon() {
. . . super();
void setFromArray(double[] arr) throws DimensionMismatchException; }
Vector multiply(double scalar);
double dotproduct(Vector v) throws DimensionMismatchException; DimensionMismatchException(String msg) {
Matrix crossproduct(Vector v) throws DimensionMismatchException; Super(mSQ);
Vector add(Vector v) throws DimensionMismatchException; } }
Vector normalize();
}
16 15
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public class VectorArr implements Vector {
private double datal];

public VectorArr(int dimensions) {
data = new double[dimensions];

Abstract Implementation

Java arra)
Abstraction Y

A d-dimensional vector Function

NIX0n e

public interface Matrix {
int getWidth();
int getHeight();
double element(int col, int row) throws DimensionMismatchException;
void setElement(int col, int row, double val) throws DimensionMismatchException;
void setFromArray(double[][] arr) throws DimensionMismatchException;
Vector multiply(Vector v) throws DimensionMismatchException;
Matrix multiply(Matrix m) throws DimensionMismatchException;

Matrix multiply(double scalar);
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public class VectorArr implements Vector {
private double data[];

public Vector add(Vector v) throws DimensionMismatchException {
if (v.dimensions() != dimensions()) throw new

DimensionMismatchException();
VectorArr newv = new VectorArr(data.length);
for (int i=0; i<data.length; i++) {

newv.data[i] = data[i] + v.element(i);
}

return newv;

LN WAY INI NYDI (e

public class VectorArr implements Vector {
private double data[];

public void setElement(int index, double value) throws DimensionMismatchException {
if (index<0 | | index>=data.length) throw new DimensionMismatchException();

datalindex] = value;

}

public void setFromArray(double[] arr) throws DimensionMismatchException {
if (arr.length != data.length) throw new DimensionMismatchException();

java.lang.System.arraycopy(arr, 0, data, 0, arr.length);

}
}
}
20 19
DIXMON YINNT7 UDYI e LI WAY INID NYDI (e
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? nxMon nﬂbnnn X D'ynnn Dn'n -]IN o public Matrix crossproduct(Vector v) throws DimensionMismatchException {
if (v.dimensions() ! = dimensions()) throw new
?N¥MUN 7Y wIin'ma 2Ivn nn o DimensionMismatchException();
Matrix m = new FullMatrix(dimensions(), dimensions());
for (int i=0;i<data.length;i++) {
0 5 10| 9 for (int j=0;j<data.length;j++) {
m.setElement(j, i, datal[i] * v.element(j));
11018 }
N2 7w 7w Tixe }
NN 727 Nwr nwnae 4 9 11| 4 X
return m;
NINWN X7 NYN0N 7TW N NI ol 3|02 }
9 1104/ 2 FullMatrix nx nwnm X7 Tiyw ninn? rvdy wnn? |na
22 21
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public class FullMatrix implements Matrix {
o Vector multiply(Vector v) throws DimensionMismatchException; double datal][];
. . . . . . . dth
o Matrix multiply(Matrix m) throws DimensionMismatchException; int :é.;h[;
o Matrix multiply(double scalar);

24

public Matrix multiply(double scalar) {
FullMatrix newm = new FullMatrix(width, height)
for (int i=0; i<width; i++) {
for (int j=0; j<height; j++) {
newm.data[i][j] = datal[i][j] * scalar;

}

return newm;

private boolean dimensionsValid(int col, int row) {
return (col>=0 && col<data.length && row>=0 && row <data[col].length);
}

public FullMatrix(int width, int height) {
data = new double[width][height];
this.width = width;
this.height = height;

}

public double element(int col, int row) throws DimensionMismatchException {
if (tdimensionsValid(col, row)) throw new DimensionMismatchException();

return data[col][row];

23
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o Vector multiply(Vector v) throws DimensionMismatchException;
o Matrix multiply(Matrix m) throws DimensionMismatchException;
o Matrix multiply(double scalar);

public Matrix multiply(Matrix m) throws DimensionMismatchException {
if (m.getHeight() = width) throw new DimensionMismatchException().

FullMatrix newm = new FullMatrix(m.getWidth(), height);
for (int row=0; row<height; row++) {
for (int mcol = 0; mcol<m.getWidth(); mcol++) {
double val = 0.0;
for (int col=0; col<width; col++) {
val += data[col][row] * m.element(mcol, col);

newm.data[mcol][row] = val;

}

return newm;

o
o
o

990 - AN XMV |e

Vector multiply(Vector v) throws DimensionMismatchException;
Matrix multiply(Matrix m) throws DimensionMismatchException;
Matrix multiply(double scalar);

public Vector multiply(Vector v) throws DimensionMismatchException {
if (v.dimensions() != width) throw new DimensionMismatchException();

Vector newv= new VectorArr(height);
for (int i=0;i<height;i++) {
double val = 0.0;
for (int j=0; j<width; j++) {
val += datafj][i] * v.element(j);
}

newv.setElement(i, val);

return newv;

} }
26 25
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public class DiagonalMatrix implements Matrix {
double data[];
int size;
public static DiagonalMatrix eye(int size) {
DiagonalMatrix eyeMat = new DiagonalMatrix(size); [lonx olime
for (int i=0;i<size;i++) (NIxMON Y93 1N2) DY DMNMIATRA AT 2TIA VTo*
eyeMat.data[i] = 1.0;
return eyeMat;
{
}
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Vecoor v = new Vecterher(3):
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Matrix ml ® new FullMatrix(d
ml.actFromheeay new double |

+ ml}:
+ ml.wultiply (S]] :
+ mlomuleiply fma))

+ m2.muleiply($)):

Syatem. cut.print =" 4+ mE.multiply (mi))
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