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|dag: grafik — las kap |7

Viktigt i denna forelasning:
» attritaijava

» inner klasser
» handelsehantering (timer, mus, tangentbord)

Nasta gang: exceptions, kap 15 fram t.o.m. sida 655



...men forst: tentan narmar sig!

Tentan: granskar om ni kan programmera i Java

Fraga: hur lar man sig programmera!?

... genom att lasa kod? Ne;.

... genom att lasa en bok? Nej.

... genom att lyssna pa forelasningar? Ne;j.

Svar: genom att programmera!

Tips: Planera din kod innan du borjar skriva.
Kompilera ofta.

Testa halvfardig kod.
Dela programmeringsproblemet i mindre bitar.



Att rita | Java

Man ritar i tex en JPanel. For att rita
definierar man om callback metoden
“paintComponent(Graphics g)” Den anropas
sedan av systemet. Vill man tvinga fram en
omritning sa anropar man

repaint() som sedan anropar paintComponent.

Det finns manga “rit” primitiver i Graphics som
drawline, drawrect, fillrect, drawString
drawPolygon, drawPolyline, ...

och annu fler i Graphics2D

Jag kommer att anvanda Graphics har.
Kordinatsystem:

0,0

y (height)



Exempel: att rita | Java

Arver JPanel som vi ska rita i.

import java.awt.*;
import javax.swing.*;

Overskuggar paintComponent metoden.

class DemoPanel extends JPanel {

public void paintComponent(Graphics g)
super.paintComponent(g);
g.drawRect(10, 10, 10, 10);
g.drawRect(30, 10, 20, 10); -
int x = this.getWidth(); ey
int y = this.getHeight(); Vi ritar tre rektanglar.
g.drawRect(x/5, y/5, x-2*x/5, y/3);

| Java ritar man med Graphics objekt.

} Den sista anpassar sig till storleken av

JPanelen, dvs anvander x ochy.

public class Demol extends JFrame {

public Demol() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

setSize(200,150);

tLocation(50,50); g :
ooy s o Demopanel()s | huvudklassen skapar och anvander vi en
add(panel); DemoPanel precis som en vanlig JPanel.

setVisible(true);

}

public static void main(String[] args) {
Demol f = new Demol();

}



Exempel: att rita | Java

import java.awt.*;
import javax.swing.*;

O

class DemoPanel extends JPanel {

public void paintComponent(Graphics g) {
super.paintComponent(g);
g.drawRect(10, 10, 10, 10);
g.drawRect(30, 10, 20, 10);
int x = this.getWidth();
int y = this.getHeight();
g.drawRect(x/5, y/5, x-2*x/5, y/3); . 0 e
} Om andrar pa fonstrets

storlek andras ocksa den
sista rektangeln.

}

public class Demol extends JFrame {

public Demol() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(200,150); 0[]
setLocation(50,50);
DemoPanel panel = new DemoPanel();
add(panel);
setVisible(true);

}

public static void main(String[] args) {
Demol f = new Demol();

}



Exempel: att rita | Java

Aningen trist att skriva DemoPanel som
separat klass. Den hor ju till klassen Demod.

import java.awt.*;
import javax.swing.*;

class DemoPanel extends JPanel {

public void paintComponent(Graphics
super.paintComponent(g);
g.drawRect(10, 10, 10, 10);
g.drawRect(30, 10, 20, 16
int x = this.getWidth
int y = this.getHeig
g.drawRect(x/5, y/&, x-2*x/5, y/3);

Losning: skriv DemoPanel inuti den

andra klassen! (N&asta sida...)

public class Demol extends JFrame {

public Demol() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(200,150);
setLocation(50,50);
DemoPanel panel = new DemoPanel();
add(panel);
setVisible(true);

}

public static void main(String[] args) {
Demol f = new Demol();

}



import java.awt.*;

Inner klass!

import javax.swing.*; Man kan skriva klasser inuti andra klasser.

public class Demo2 extends JFrame

private class DemoPanel extends JPanel {

}

public void paintComponent(Graphics g) {

Vanligtvis ar dessa private.

super.paintComponent(g);

g.drawRect(10, 10, 10, 10); Inner klasser har diverse fordelar:
g.drawRect(30, 10, 20, 10); ' ' 2 Rl %
Int x  this.getWidth(); den inre klassen.har tillgang till instans
int y = this.getHeight(); variablerna i den yttre klassen.

g.drawRect(x/5, y/5, x-2*x/5, y/3);

(Exempel: filerna fér labb 3)

public Demo2() {

}

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(200,150);

setLocation(50,50);

DemoPanel panel = new DemoPanel();

add(panel);

setVisible(true);

public static void main(String[] args) {

}

Demo2 f = new Demo2();



Att rita (forts.)

import java.awt.*;
import javax.swing.*;

public class Demo3 extends JFpg
private class DemoPanel

}

fime  {
tends JPanel
public void paintCgmponent(Graphicg
super.paintCogmponent(g);
.drawRect(10, 10, 30, 30);
.drawRect(50, 10, 50, 30);
.setColor(Color.GREEN);
.fillRect(110, 10, 80, 30);
.setColor(Color.BLUE);
.drawOval(10, 50, 30, 30);
.drawOval(50, 50, 50, 30);
.setColor(Color.RED);
.filloval(110, 50, 80, 30);
.setColor(Color.MAGENTA);
.drawLine(10,90,80,130);
.setColor(Color.RED);
.drawString("Hej!",80,130);
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}

public Demo3() {

}

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(200,180);

setLocation(50,50);

DemoPanel panel = new DemoPanel();

add(panel);

setVisible(true);

public static void main(String[] args) {

}

Demo3 f = new Demo3();

drawRect(x,y,width,height)
30 pixels bred, 30 pixels hog
50 pixels bred, 30 pixels hog

Ovaler (och cirklar) pa samma séatt!

Man kan skriva text med drawString.
~Anvander nuvarande font.
Andra pa fonten med g.setFont(..)




Ovning pa ritning

“Riktiga” slumptal ar jamnt fordelade och
oberoende av varandra. Ett satt att testa om
Javas slumptal ar oberoende ar att rita manga
punkter med slumpmassiga koordinater i ett
fonster. Om man da kan se “monster” i bilden

ar slumptalen inte oberoende.
"® O O RandomDots

4 qu%ﬁﬂ;
e AL M
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(Korningen till hoger
avslojar inga monster, sa

Javas slumptal ar nog
bra.)

Skriv ett program som ritar 50 000
slumpmassiga punkter i en JPanel som du
lagger i en JFrame med storleken 400x400
pixlar. Man ritar lampligen en punkt genom att
rita en liten cirkel, 2x2 pixel.

(8p)



Slumptal med Random

I java.util finns klassen Random for att skapa
slumtalsgeneratorer.

Klassen har tva konstruktorer:

Random() // satter slumptalsfrot till systemklockan
Random(long seed) // sdtter slumtalsfrot till seed
Klassen Random innehaller bl.a en

instansmetod int nextInt(int n) som ger Nedanstaende program skapar en

ett slumtal med likformig fordelning i slumptalsgenerator och anvander den for att
intervallet [O, n[. skriva ut ett slumptal i intervallet [1, 4].

import java.util.¥*;
public class Slump {
public static void main (String[] args) {
Random generator = new Random();
System.out.println(generator.nextInt(4)+1);

Har finns ocksa

nextBoolean, nextDouble, nextLong m.fl.



TOUR OF ACCOUNTING

OVER HERE
WE HAVE OUR

RANDOM NUMBER

GENERATOR.

ARE

YOU

SURE
THAT'S
RANDOM?

dilbert.com scottadams®aol.com

A5[o/® 2001 United Feature Syndicate, Inc.

= ¢

http://dilbert.com/strips/comic/2001-10-25/

THAT'S THE
PROBLEM
WITH RAN-
DOMNESS-
YOU CAN
NEVER BE



http://dilbert.com/strips/comic/2001-10-25/

Ovning pa ritning (igen)

“Riktiga” slumptal dar jamnt fordelade och
oberoende av varandra. Ett satt att testa om
Javas slumptal ar oberoende ar att rita manga
punkter med slumpmassiga koordinater i ett
fonster. Om man da kan se “monster” i bilden
ar slumptalen inte oberoende.

™ O O RandomDots

(Korningen till hoger Lo e s Hur ska vi

avslojar inga monster, sa gfone f el implementer detta?
oo " ";'- e Rz 2 i'i“&':':‘.‘m'r."‘ oy

Javas slumptal ar nog

bra.)

Skriv ett program som ritar 50 000
slumpmassiga punkter i en JPanel som du
lagger i en JFrame med storleken 400x400
pixlar. Man ritar lampligen en punkt genom att
rita en liten cirkel, 2x2 pixel.

(8p)



Kod som ritar slumptal

import java.awt.*;
import javax.swing.*;
import java.util.*;

public class RandDots extends JFrame {
private class DemoPanel extends JPanel {

}

}

public void paintComponent(Graphics g) {

super.paintComponent(g);

Random generator = new Random();

for (int i=0; i<50000; i++) {
int x = generator.nextInt(this.getWidth()+1);
int y = generator.nextInt(this.getHeight()+1);
g.filloval(x-1, y-1, 2, 2);

public RandDots() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(400,400);

setLocation(50,50);

}

DemoPanel panel = new DemoPanel();
add(panel);

setVisible(true);

public static void main(String[] args) {
RandDots f = new RandDots();

}
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Uppgift: gor bilden farggrann!

Tips: ... g.setColor(new Color(...)); ...



Ritning dr roligast
nar det
kombineras med hdndelser (timer, mus, tangentbord)

Man kan skriva spel mm.



FOrst utan handelser

Ritar 10 bollar fran mitten till hoger.

import java.awt.*;
import javax.swing.*;
import java.util.*;

public class FunDots extends JFrame {
private class DemoPanel extends JPanel {
public void paintComponent(Graphics g
super.paintComponent(g);
for (int i=0; i<10; i++) {
int x = 15 * i;
int y = 0;
g.fillOval(195+x, 195+y, 10, 10);

}

}
public FunDots() { 000000000

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(400,400); setLocation(50,50);
DemoPanel panel = new DemoPanel();

}

public static void main($tring[] a {
FunDots f = new FunD@ts();

}

195 = 400/2 - 10/2 400 bred, 400 hog




En klass for rotation i 2D plan

class Rotate2D {

// code is based on http://en.wikipedia.org/wiki/Rotation matrix

public static double getX(double x, double y, double angle) {
return x * Math.cos(angle) - y * Math.sin(angle);
}

public static double getY(double x, double y, double angle) {
return x * Math.sin(angle) + y * Math.cos(angle);
}


http://en.wikipedia.org/wiki/Rotation_matrix

Med timer + rotation

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

public class RotatingDots extends JFrame {
private class DemoPanel extends JPanel
implements ActionListener {
private double angle = 0.0;
public void paintComponent(Graphics g) {
super.paintComponent(g);
for (int i=0; i<10; i++) {
int x = 15 * i;

inty = 0; *,
int x1 = (int)Rotate2D.getX(x,y,angle); ®e,
int y1 = (int)Rotate2D.getY(x,y,angle); °o..

g.fillOval(195+x1,195+y1,10,10);

}
}

public void actionPerformed(ActionEvent e) {
angle = angle + Math.PI / 128.0;
this.repaint();
}
}
public RotatingDots() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); -~
setSize(400,400); setLocation(50,50); o*
DemoPanel panel = new DemoPanel(); °
add(panel); setVisible(true); *
Timer t = new Timer(20,panel);
t.start();
}

public static void main(String[] args) {
RotatingDots f = new RotatingDots();

}



...en annan version

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

Bollarna roterar med olika fart.

public class RotatingDots2 extends JFrame {
private class DemoPanel extends JPanel
implements ActionListener {
private double angle = 0.0;
public void paintComponent(Graphics g) {
super.paintComponent(g);
for (int i=0; i<10; i++) {
int x = 15 * i;
inty = 0;
int x1 = (int)Rotate2D.getX(x,y,angle * ((double) i / 4));
int y1 = (int)Rotate2D.getY(x,y,angle * ((double) i / 4));
g.fillOval(195+x1,195+y1,10,10);

}
}

public void actionPerformed(ActionEvent e) {

angle = angle + Math.PI / 128.0; . .
this.repaint(); [ . ’ .
} co°.. A .
} . ’
public RotatingDots2() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(400,400); setLocation(50,50);
DemoPanel panel = new DemoPanel();
add(panel); setVisible(true);
Timer t = new Timer(20,panel); .
t.start(); - |
) : S
public static void main(String[] args) { « S
RotatingDots2 f = new RotatingDots2(); * |
} .



Att fanga mushandelser

Uppgift: skriv ett program som ritar en boll dar musen har tryckts.

Tips: MouseListener



Kod som fangar

import java.awt.*;

mushandelser

import javax.swing.*;

public class MouseDot extends JFrame {
private class DemoPanel extends JPanel

}

public MouseDot() {

}

private int x = -50;
private int y = -50;

implements MouseListener {

public void paintComponent(Graphics g) { Vi lyssnar pa mushéandelser.

super.paintComponent(g);
g.fillOval(x-5,y-5,10,10);

} i s S :

public void mouseClicked(MouseEvent e) { Den kors nar musen blivit klickad.
X = e.getX();
y = e.getY(); _ : 2

} this.repaint(); Vi sparar vardena pa x och y...

public void mouseEntered(MouseEvent e
public void mouseExited(MouseEvent e) {}

public void mousePressed(MouseEvent e) {} ‘ ... och sa kallar vi pé I‘epain’[

public void mouseReleased(MouseEvent e) {}

... som kor paintComponent.

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(400,400); setLocation(50,50);

DemoPanel panel = new DemoPanel();
panel.addMouseListener(panel);

add(panel); setVisible(true);

public static void main(String[] args) {
MouseDot f = new MouseDot();

}



Borjan av ett enkelt spel...

Uppgift: skriv ett program som ritar ett rutfalt och fargar rutan som tryckts.

B




import java.awt.*; r r l "
import java.awt.event.*; O SO rI ar

import javax.swing.*;

public class MouseBoxes extends JFrame {

| B [ N
private class DemoPanel extends JPanel r f I h n I r
implements MouseListener {

private int BOX_WIDTH = 40;
private int x = -50;
private int y = -50;
public void paintComponent(Graphics g) {
super.paintComponent(g);
for (int i=0@; i<5; i++) {
for (int j=0; j<5; j++) {
if (x == i 8& y == ) { o
g.fillRect(i*BOX_WIDTH,j*BOX_WIDTH, Har ritas en tom ruta.
BOX_WIDTH,BOX_WIDTH);
} else {
g.drawRect (i*BOX_WIDTH, j*BOX_WIDTH,
BOX_WIDTH,BOX_WIDTH);

Har ritas en fylld ruta.

}
}
public void mouseClicked(MouseEvent e) {

x = e.getX() / BOX_WIDTH;

y = e.gety() / BOX_WIDTH; Vi sparar koordinaterna enligt
this.repaint(); :
rutornas koordinatsystem.

}

public void mouseEntered(MouseEvent e) {}
public void mouseExited(MouseEvent e) {}
public void mousePressed(MouseEvent e) {}
public void mouseReleased(MouseEvent e) {}

}

public MouseBoxes() {
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setLocation(50,50);
DemoPanel panel = new DemoPanel();
panel.addMouseListener(panel);
panel.setPreferredSize(new java.awt.Dimension(200,200));
add(panel); pack(); setVisible(true);

}

public static void main(String[] args) {
MouseBoxes f = new MouseBoxes();

}



Att fanga mushandelser

Uppgift: Los problem 6 fran tentan fran ar 201 | utan knappar.

http://www.cse.chalmers.se/edu/year/2013/course/tdas4s/courseMtrl/sampleExams/2011021.pdf

Uppgift: Los problem 6 fran tentan fran ar 201 | med knappar.


http://www.cse.chalmers.se/edu/year/2013/course/tda545/courseMtrl/sampleExams/20111021.pdf

Att fanga tangenthéandelser

Uppgift: Skriv ett program dar piltangenterna flyttar pa den morka rutan.

Ett tryck till hoger
. flyttar den svarta rutan:




import java.awt.*;

import java.awt.event.*; ' ' l -
import javax.swing.*; O S O a n g a r

public class KeyDemo extends JFrame {
private class DemoPanel extends JPanel

}

seivate. int sox upri™T e KeListener tan gen thandelser

private int x = 2;
private int y = 2;
public void paintComponent(Graphics g) {
super.paintComponent(g);
for (int 1i=0; i<5; i++) {
for (int j=0; j<5; j++) {
if (x ==18& vy == 3j) { o
g.fillRect(i*BOX_WIDTH,j*BOX_WIDTH, Denna klass |)/5555r151r pa
BOX_WIDTH,BOX_WIDTH);
} else {
g.drawRect (i*BOX_WIDTH,j*BOX_WIDTH,
BOX_WIDTH,BOX_WIDTH);

tangentbordet.

}
}
) }
public void keyPressed(K((e))/Event e) { Nar en tangent hal’ pressatS Sé
int k = e.getKeyCode(); o . Ry
£ (k == KeyEvent VK 00N 88 ¥ < &) ¢ kor vi denna metod, som i vissa
y++; repaint();
} else if (k == KeyEvent.VK_UP && @ < y) { fall anropar repaint.
y--; repaint();
} else if (k == KeyEvent.VK_LEFT & & 0 < x) {
X--; repaint();
} else if (k == KeyEvent.VK_RIGHT && x < 4) {
X++; repaint();
}
}

public void keyTyped(KeyEvent e) {}
public void keyReleased(KeyEvent e) {}

public KeyDemo() {

}

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setLocation(50,50);

DemoPanel panel = new DemoPanel();
addKeyListener(panel);

panel.setPreferredSize(new java.awt.Dimension(200,200));
add(panel); pack(); setVisible(true);

public static void main(String[] args) {

}

KeyDemo f = new KeyDemo();



Ett spel

Uppgift: Skriv ett snake spel!

h

T



import
import
import
import

public

java.awt.*;
java.awt.event.*;
javax.swing.*;

an
java.util.Random;
class Snake extends JFrame {
private static int ROWS = 15;

private static int BOX_WIDTH = 40;
private class SnakePanel extends JPanel

implements KeyListener, ActionListener {
private int k = KeyEvent.VK_DOWN;

<:> | N | | | |
private int x = 0;
private int y = 0;
private int[][] board = new int[ROWS][ROWS];
private Random generator = new Random();

public SnakePanel() {
for (int i=0; i<ROWS; i++) {
for (int j=0; j<ROWS; j++) {
board[i][j] = ©;

}
board[x][y] = 4;
placeFood();

P T oy, Obs. Koden blev ju inte fardig.

int y = generator.nextInt(ROWS);
for (int i=0; i<ROWS; i++) {

o D B oy ey ) Kor den sa ser du vad som saknas.

board[ (i+x) % ROWS][(j+y) % ROWS
return;

——
non

}

} ° oo
public void paintComponent(Graphics g) { E m t m d k d ’
super.paintComponent(g); XP e rl e n e ra ga rn a e O e n °
for (int i=@; i<ROWS; i++) {
for (int j=0; j<ROWS; j++) {
if (board[i][j] > @) {
g.fillRect(i*BOX_WIDTH, j*BOX_WIDTH,
BOX_WIDTH,BOX_WIDTH);
} else if (board[i][j] < @) {

e-dravoval(L-30C uiom 50wt Samma kod finns i zip filen.

}

public void actionPerformed(ActionEvent e) {

int old = board[x][y];

if (k == KeyEvent.VK_DOWN && y < ROWS-1) {
y++;

} else if (k == KeyEvent.VK_UP && 0 < y) {
y--5

} else if (k == KeyEvent.VK_LEFT && 0 < x) {
X--3

} else if (k == KeyEvent.VK_RIGHT && x < ROWS-1) {
X++;

}
board[x][y] = old+1;
for (int i=@; i<ROWS; i++) {
for (int j=0; j<ROWS; j++) {
if (board[i][j] > @) {
board[i][j] = board[i][j]-1;
}

}
repaint();

public void keyPressed(KeyEvent e) {
k = e.getKeyCode();
}

public void keyTyped(KeyEvent e) {}
public void keyReleased(KeyEvent e) {}

}
public Snake() {

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

setLocation(50,50);

SnakePanel panel = new SnakePanel();

addKeyListener(panel);

panel.setPreferredSize(new java.awt.Dimension(ROWS*BOX_WIDTH,ROWS*BOX_WIDTH));
add(panel); pack(); setVisible(true);

Timer t = new Timer(100,panel);

t.start();

public static void main(String[] args) {

¥

Snake f = new Snake();



