FOll

Foll einfalda k6oa
« Gera einn hlut, gera hann vel
+  Ohad 6drum hlutum forrits
Fj6lbinding (overloading) — fall hefur meira en eina gero

double max(double x, double y)

int max(int x, int y)

Pyoandi fattar hvaoa uUtgéafu af fallinu & ad nota

public class Gaussian {

public static double phi (double x) {
return Math.exp(-x*x / 2) / Math.sqrt(2 * Math.PI);

}

public static double phi (double x, double mu, double sigma) {
return phi((x - mu) / sigma) / sigma;
}



FOll 1 Olikum skram

Java keyrir adeins eitt main
fall i byrjun.

Gaussian.Phi(1019)

API

pubTlic class Gaussian

Getur kallao & énnur féll
double phi(double x) b(x)

sem eru skilgreind i 60rum Gouste i Caouble 2> 010

kI(.jSum (.java Skré.m) ffci,/i}:v>‘\§igllf111:z'u's

and describes methods

implementation

public class Gaussian

pubTlic static double phi(double x)

Java pydandinn (javac)
Sér um tengingar public static double Phi(double 2z)



Forritas6fn

Forritas6fn (libraries) hjalpa til vio
a0 endurnyta kdoa
° Betra en Copy/paste Gaussian.Phi(lOlQ)\

« SOnnum og proéfum kdoda einu call methods
. . . . API
sinni, notum mMOorgu sinnum

client

pubTlic class Gaussian

API (Application Programming double PhiCdouble 3 b0y
I nte rface) dql‘m‘hig}m{urus
. vy s . . . and describes methods
 Lysir hvad foll i forritasafni gera, ekki implementation |
t\\lfirr1iSJ public class Gaussian

« Java lysing: skilatag, nafn a falli, vioféng public static double phi(double x)
« Skilyroi; Notkun, Fyrir, Eftir
, . . pubTlic static double Phi(double z)
Utfeersla (implementation) xS

Java code that

« Forrit (java kd0i) fyrir f6llin sem eru implements methods
skilgreind i API



Slembitdlur

StdRandom forritasafn ur bokinni

public class StdRandom

int uniform(int N) integer between 0 and N-1
double uniform(double 1o, double hi) real between 10 and hi
boolean bernoulli(double p) true with probability p
double gaussian() normal, mean 0, standard deviation 1

double gaussian(double m, double s) normal, meanm, standard deviation s
int discrete(double[] a) i with probability a[i]
void shuffle(double[] a) randomly shuffle the array a[]

int getRandomNumber ()

return Y. // chosen by fair dice roll.
// Quaranteed to be random.




Slembit6lur




Einingaprofun

Notum main() i forritasafni til ad profa o6ll {6l

public class StdRandom {

public static void main(String[] args) {
int N = Integer.parselInt(args[0])
for (int i = 0; 1 < N; i++) {
StdOut.printf (" %24 " ,
StdOut.printf ("%$8.5f ", uniform(10.0, 99.0));

StdOut.printf ("%$5b "

StdOut.printf ("%$7.5f ",
StdOut.println() ;

uniform(100)) ;

, bernoulli(.5));

gaussian(9.0, .2));

} $ java

6l
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36

21.
43.
30.
39.
.277256

28

StdRandom 5

76541
064327
86201
59314

true
false
true
true
false

.30910
.42369
.06366
.00896
.66800
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Notkun forritasafna

StdRandom.java parf ao vera i sdmu moppu

public class RandomPoints {
public static void main(String args|[]) {

int N = Integer.parselInt(args[0]);
for (int i = 0; 1 < N; i++) {

double x = StdRandom.gaussian (0.5, 0.2);
double y = StdRandom.gaussian (0.5,

0.2);
StdDraw.point (x, y);

% Jjavac RandomPoints. java
% java RandomPoints 10000




Einingaforritun

Einingaforritun

« Skiptum forriti niour i sjalfstaedar einingar
« Skrifum, sbnnum og préfum hverja einingu fyrir sig
* Puslum einingum saman i steerra forrit

Daemi: Késtum N peningum, hve of faum vio fisk?
« Lesum vioféng fra notanda
« Kostum einum pening
« KdOstum N peningum og teljum fj6lda fiska
* Endurtokum hermun, holdum utan um allar ttkomur
« Teiknum mynd af nidurst6oum
« Berum saman vi0 freedilegu dreifinguna

% java Bernoulli 20 100000

~allllne.



Bernoulliprof

public class Bernoulli ({
public static int binomial (int N) {

int heads = 0; Kostum N peningum

for (int j§ = 0; j < N; j++) teljum fjolda fiska (heads)

if (StdRandom.bernoulli(0.5)) heads++;
return heads;

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
int T = Integer.parselInt(args([1l]);

int[] freq = new int[N+1]; Framkvamum T hermanir

for (int 1 = 0; 1 < T; it4) hver med N endurtekningum
freqg[binomial (N) ] ++;

double[] normalized = new double[N+1];

for (int i = 0; i <= N; i++) Hlutfallsleg dreifing
normalized[i] = (double) freq[i] / T;

StdStats.plotBars (normalized) ;

double mean = N / 2.0, stddev = Math.sqrt(N) / 2.0;
double[] phi = new double[N+1];

for (int i = 0; i <= N; i++) Fraedileg dreifing

phi[i] = Gaussian.phi (i, mean, stddev);

StdStats.plotLines (phi) ; (fyrir stor N)



Venslanet

| einingaforritun byggjum vid staerri forrit Gr
litlum endurnytanlegum einingum

Bernoulli :)
parseInt() parseInt()

readDoub1elD()
readDoubl1e2D()
plotBars()
plotLines()

discrete() phi )

uniformQ) sqrt()
<}tdArrayI€>
readDouble() )
readInt() point()

setPenRadius()
setXscale()
Tine()

Gaussian

expQ)
sqrt()

StdRandom

random()




Gagnatog — Kafli 3.1

Gagnatag: mengi gilda og adgeroir a gildum

Frumstaed gagnatdg: 6rgjérvi getur unnio beint meo

Mengi gilda Iité?Z%i:::ue adgerdir
int heiltslur e mS::;lz? d”l::g
double “rauntolur” 6?6;22 3 r:\zr:;ljzzl:’g'
boolean sanngildi Frue and, or, not

false



Gagnatog

Vio viljum vinna meo okkar eigin gagnatog
 Liti, myndir, strengi, strauma, ...
« Tvinntdlur, vektora, fylki, margliour, ...
* Punkta, marghyrninga, ...

Java leyfir okkur a0 skilgreina ny gagnatdg
(klasa) og gildi peirra (hlutir)

Hingad til h6fum vid séod tvo hluti

« String — hlutir sem geyma strengi
« array — fylki, .length er hluti af klasanum!



Hlutir

Hlutur: gildi fyrir gagnatag, breytur visa a hlut

Getum skilgreint okkar eigin gagnatég og aogeroir
a peim

Color 24 bits get red component, brighten
Picture 2D array of colors get/set color of pixel (i, j)

String sequence of characters length, substring, compare



Smidir og adferoir

Bua til hlut i Java: nota new og nafnio a klasanum

Nota adferd (method): nafnio & hlutnum (ekki klasa!)
punktur nafnid & aoferoinni

declare a variable (object name)
/ call a constructor to create an object

String s; //

s =|new String("Hello, World");

System.out.print] n(l. substring(0, 5)|);
/ }
call a method that operates
on the object’s value

object name



Myndvinnsla

Litur: skynjun augans a rafsegulbylgjum

Gildi: (RGB) 2562 mogulegar litasamsetningar,
segja til um magn af raudum, greenum og blaum i
lit & bilinu 0 til 255

S e

0 255 0

0 0 255
255 255 255
0 0 0
255 0 255
105 105 105



Lita klasinn

Gildi: (RGB) 2563 mogulegar litasamsetningar,
segja til um magn af raudum, graeenum og blaum i
lit & bilinu O til 255

Java API Pakkinn java.awt

public class|java.awt.[Color

Color(int r, int g, int b)

int getRed() red intensity
int getGreen() green intensity
int getBlue() blue intensity
Color brighter() brighter version of this color
Color darker() darker version of this color
String toString() string representation of this color

boolean equals(Color c) is this color’s value the same as c’s?



Albers ferningar

blar grar

) v
% Java AlbersSquares 9 90 166 100 100 100




Litir i Java




Birtustig

Birtustig litar — i réttu vid hversu sterkt vio skynjum lit

NTSC formula: Y = 0.299r + 0.587g + 0.114b

import java.awt.Color;

public class Luminance {

public static double lum(Color c) {
int r c.getRed() ;
int g c.getGreen () ;
int b c.getBlue() ;
return .299*r + .587*g + .114*Db;

}



Graskali

Graskali: litur er “grar” pegar Oll RGB gildin eru pau
somu

Breyta lit i graskala: notum birtustig til ad finna gratt gildi

red  green  blue

_ _ 9 90 166 thiscolor ]
public static Color toGray (Color c) {

int y = (int) Math.round(lum(c)) ;
Color gray = new Color(y, v, V)’
return gray;

} 0 0 0 black .

74 74 74  grayscale version .

0.299*9 + 0.587*90 + 0.114 * 166 = 74.445



Minni og hlutir

Minnisskipulag:

Ll Ll Ll

105 105 10

E

magenta gray

DO w_ o~ D6
minnissvaedi

(bendar)

Breytur benda a hluti
«  Getum breytt gildinu & hlutnum
« Notad hlutinn sem vidfang og skilagildi
«  Hlutirnir sjalfir eru geymdir i kds (heap) en breyturnar a stafla(stack)



Hlutir eru geymdir i kds, rétt eins og fylki
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Mynd I I pixels are

references to

%ixgl column x  color values
[ ] . Vd ] ,\
Myndir: samsettar Ut pixlum et
- . /
(myndeiningum) ,
5
. L1 VAR 4 "yy o
Gildi: “tvivitt fylki” af Color hlutum
API width .
public class Picture
Picture(String filename) create a picture from a file
Picture(int w, int h) create a blank w-by-h picture
int width(Q) return the width of the picture
int height() return the height of the picture
Color get(int x, int y) return the color of pixel (x, y)
void set(int x, int y, Color c) set the color of pixel (x, y) to C
void show() display the image in a window

void save(String filename) save the image to a file



Myndvinnsla

Breytum litamynd i graskalamynd meo0 réttu birtustigi

import java.awt.Color;

public class Grayscale {
public static void main (String[] args) {
Picture pic = new Picture(args[0]) ;
for (int x = 0; x < pic.width(); x++) {
for (int y = 0; y < pic.height(); y++) {

Color color pic.get(x, y)
Color gray Luminance. toGray (color) ;
pic.set(x, y, gray)

}
}

pic.show() ;



Myndvinnsla

Breytum litamynd i graskalamynd meo0 réttu birtustigi

mandrill.jpg % Java Grayscale mandrill.jpg



