Tvinntolur

Viljum gagnatag fyrir tvinntolur
Mengi gilda: tveer rauntOlur, raunhluti og pverhluti

/\FDI public class Complex
Complex(double real, double imag)
Complex plus(Complex b) sum of this number and b
Complex times(Complex b) product of this number and b
double abs() magnitude
String toString() string representation

a=3+4i, b=-2+3i
atb=1+7i
axb=-18+1i
la|=5



TvinntOlur - prufuforrit

Einfalt prufuforrit: notar gagnatagio préfar ymsar
aogeroir

public static void main(String[] args) ({
Complex a = new Complex( 3.0, 4.0);
Complex b = new Complex(-2.0, 3.0);
Complex ¢ = a.times (b) ;

StdOut.println("a = " + a);
StdOut.println("b = " + b);
StdOut.println("c = " + ¢);

3.0 + 4.01
-2.0 + 3.01

java TestClient
= -18.0 + 1.01i
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Megum ekki skrifac=a " b, :(
Ekki haegt ad endurskilgreina +,*,/ og [] i Java



TvinntOlur - Utfeersla

public class Complex ({




Mandelbrot mengi

Mandelbrot mengi er mengi tvinntalna
Birting: teiknum (x,y) svart ef z = x + yi er i menginu,

annars hvitt
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* Engin einfold formula fyrir menginu
« Lysum pvi meo reikniriti



Mandelbrot mengi

Mandelbrot mengi: er z, i menginu?
e ltrum: z,, = (2)? +2,

‘il 1+1
« Ef Iz| er 6samleitin pa er z, ekki i menginu el '
annars er z, i menginu
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0 -1/2 + 0i 1 + i

1 -1/4 + 0i 1 1 + 3i

2 -7/16 + 0i 2 -7 + 7i

3 -79/256 + 0i 3 1 - 97i

4 -26527/65536 + 0i 4 -9407 - 193i
5 -1443801919/4294967296 + 01 5 88454401 + 3631103i

z =-1/2 er i mandelbrot menginu z =1 +i ekki i Mandelbrot menginu



Birting Mandelbrot mengisins

» Getum ekki birt 6endanlega marga punkta
« Getum adeins itrad endanlega oft

Nalgun
e  Birtum fyrir NxN grind
« Eflzl > 2 fyrir eitthvad t, pa er z ekki i Mandelbrot menginu
«  Eflz,|l <2 pa erz“mjog liklega” i Mandelbrot menginu

0.5, 1)
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-0.6 +0.1i

10x10 grind

(-1.5,-1)



Mandelbrot utfaersla

Mandelbrot fallid varpar tvinntélum i lit
* Erz,i Mandelbrot menginu?
« Skilar hvitum ef nei, annars svértum

public static Color mand (Complex z0) ({
Complex z = zO0;
for (int t = 0; t < 255; t++) {
if (z.abs() > 2.0) return StdDraw.WHITE;
z.times (z) ;
z.plus (z0) ;
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}
return StdDraw.BLACK;

* Flottari mynd: skilum graskala t.d. new color(255-t, 255-t, 255-t)



Mandelbrot utfaersla

Plottum Mandelbrot i graskala

public static void main (String[] args) {
double xc = Double.parseDouble (args[0]) ;
double yc = Double.parseDouble (args[1]) ;
double size = Double.parseDouble (args[2]) ;
int N = 512;
Picture pic = new Picture (N, N);

for (int i = 0; 1 < N; i++) {
for (int j = 0; j < N; j++) {
double x0 = xc - size/2 + size*i/N;
double yO yc - size/2 + size*j/N;
Complex z0 = new Complex(x0, y0); %X
Color color = mand(zO0) ;
pic.set(i, N-1-j, color);

skélum myndina

} til ad passa a skja

}

pic.show() ;



Mandelbrot mengio

% java Mandelbrot -.5 0 2 % java Mandelbrot .1045 -.637 .01







Point2D

Einfalt deemi, gagnatag fyrir tvivio hnit.

public class Point2D {
public double x,y;
public Point2D() {
x = 0.0;
y = 0.0;



Point2D

Einfalt deemi, gagnatag fyrir tvivio hnit.

public class Point2D {
public double x,y;
public Point2D() {
x = 0.0;
y = 0.0;

Vandamal: adrir partar forrits geta breytt hlutnum



Point2D

public class Point2D {
public double x,v;
public Point2D() {
Xx = 0.0;
y = 0.0;

Point2D p = new Point2D();
Point2D r = p;
r.y = 3.0; // na er p lika breyttur!



Point2D

public class Point2D {
private double x,y;
public Point2D(double x, double y) {
this.x = x;
this.y = y;
}
public double getX() { return x;}
public double getY() { return y;}
public void setX(double x) { this.x
public void setY(double y) { this.y

Vandamalio leyst?

X
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Point2D

public class Point2D {
private double x,y;
Point2D(double x, double y) {
this.x = x;
this.y = y;
}
public double getX() { return x;}
public double getY() { return y;}
public void setX(double x) { this.x
public void setY(double y) { this.y

}
Vandamalio leyst?
Point2D p = new Point2D(1.0,3.0);

r = p;
r.setX(3.0); // alveg eins og aodur!
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Point2D

Af hverju er petta vandamal?

Ef vio skilgreinum p og héldum ad hluturinn sé einhverju

astandi pa geta aorir hlutar forrits breytt pvi an pess a0 vio
tokum eftir pvi!

Point2D p = new Point2D(x,V);

// athugum ad® p sé i [0,1] x [0,1]

fall af hinu illa(p) // breytir gildinu & p, p
geti verid

// hvad® sem er

.. // ni er p ekki i loglegu astandi



Point2D

Lausnin er a0 lata Point2D vera 6breytanlegan (Immutable).

public class Point2d {

private final double x,y;

public Point2D(double x, double y) {
this.x = x;
this.y = y;

}

public double getX() { return x;}

public double getY() { return y;}

NU er ekki heegt a0 breyta p, vid getum bara buid til nyja hluti.



String klasinn

String klasinn sem geymir strengi i Java er Obreytanlegur.

“Hello”;
String r = s;
for (int i = 0; i < 10; i++) {

s += 1;

String s

System.out.println(s);
System.out.println(r);

Hvaod prentast Gt?



Immutable

Obreytanlegir hlutir kosta adeins meira

Purfum ao bua til nyjan hlut i hvert skipti sem vio
viljum breyta einhverju

Nyir hlutir verda til i kds (heap) og kosta minni
Ruslasafnarinn faer nog ad gera

Auoveldara a0 skrifa rétt forrit med ébreytanlegum
hiutum

Margir partar forrits geta deilt sama Obreytanlega hlut
(b.e. tilvisun) an pess ao hafa ahyggijur.



Rectangle

Notum Point2D til ad bua til ferhyrningaklasa

public class Rectangle {
// tilviksbreytur ..

public Rectangle(double x0, double yO0,
double x1, double y1) { .. }
public Rectangle(Point2D pl, Point2D p2) { .. }

public double getWidth() { .. }

public double getHeight() { .. }
public Point2D getPos() { .. }

Hvernig eigum vid ad geyma gildin? Hvaoa tilviksbreytur?



