Meoaltal talna

Lesum inn straum af tdlum og skrifum Ut meoaltal

public class Average ({
public static void main (String[] args) {
double sum = 0.0; // cumulative total
int n = 0; // number of wvalues
while (!StdIn.isEmpty()) {
double x = StdIn.readDouble() ;

sum = sum + X;

n++;
} % Jjava Average
StdOut.println(sum / n) ; 10.0 5.0 6.0
} 3.0 7.0 32.0
} <Ctrl-d>
//10.5

<Ctrl-d> fyrir mac/linux
<Ctrl-z> fyrir Windows

Otakmarkadur fj6ldi talna



Tenging forrita

Getum styrt Gttaki meo pipum

RandomSeq

L»_ data.txt
standard output —>

% java RandomSeq 1000 > data. txt
X
N\

pipum stdout yfir i

data.txt



Tenging forrita

Getum styrt stadalinntaki inn i forrit

data.txt

—>| standard input j

Average

o\°

less < data. txt

.5475375782884312
.4971087292684019
.23123808041753813

o O O

pipum stadalinntaki inn i forrit

java Average < data.txt
.4947655567740991

O o°




Tenging forrita

Getum tengt Uttak eins forrits vio inntak
annars

RandomSeq

L> standard output > standard input —;

Average

Pipum uttaki RandomSeq inn i inntak Average

o°

java RandomSeq 1000000 | java Average
.4997970473016028

O

o°

java RandomSeq 1000000 | java Average
.5002071875644842

O




Teikningar

| verkefni i naestu viku munum vid lata forrit
teikna. Notum StdDraw. java sem fylgir
bokinni
« Sér um ao bua til gluggaforrit
« Getur teiknao linur, punkta, texta, hringi
 Vistar myndir sem png/jpg
« Haegt a0 bula til einfaldar hreyfimyndir

Morg deemi i bokinni, purfum aod setja
StdDraw. java I SOmu moppu og forrit.



Teikningar

public class StdDraw

void
void
void
void
void
void
void
void
void

void
void
void
void
void
void
void
void
void

Tine(double x0, double y0, double x1, double yl)
point(double x, double y)

text(double x, double y, String s)

circle(double x, double y, double r)
filledCircle(double x, double y, double r)
square(double x, double y, double r)
filledSquare(double x, double y, double r)
polygon(double[] x, double[] y)
filledPolygon(double[] x, double[] y)

setXscale(double x0, double x1) reset x range to (xy, x,)
setYscale(double y0, double yl) reset y range to (¥, ¥,)
setPenRadius(double r) set pen radius to r
setPenColor(Color c) set pen color to C
setFont(Font f) set text font to T
setCanvasSize(int w, int h) set canvas to w-by-h window
clear(Color ©) clear the canvas; color it ¢
show(int dt) show all; pause dt milliseconds
save(String filename) savetoa .jpg orw.png file

Note: Methods with the same names but no arguments reset to default values.



Teikningar

Daemi: prihyrningur

public class Triangle {
public static void main (String[] args) {
double t = Math.sqrt(3.0) / 2.0;
StdDraw.line (0.0, 0.0, 1.0, 0.0);
StdDraw.line(1.0, 0.0, 0.5, t);
StdDraw.line (0.5, t, 0.0, 0.0);
StdDraw.point (0.5, t/3.0);

(%, ¥%5V3)

% java Triangle

(0, 0) (1, 0)



Teikningar

Daemi: Punktasafn, lesum inn (x,y) hnit af
stadalinntaki og teiknum punkt

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

double
double
double
double

xmin
ymin
Xmax
ymax

StdIn.
StdIn.
StdIn.
StdiIn.

readDouble () ; '_ skolum hnitakerfi
readDouble () ;

readDouble () ;
readDouble () ;

StdDraw.setXscale (xmin, xmax) ;
StdDraw.setY¥scale (ymin, ymax) ;

while (!StdIn.isEmpty()) { *_' Lesum inn punkta
double x = StdIn.readDouble () ; og teiknum
double y = StdIn.readDouble() ;

StdDraw.point(x, vy);



Teikningar

Allar borgir i BNA
o sirors <2 (AR (s / Ytri mork hnita

[©)

669905.0 247205.0 1244962.0 490000.0 Hnit fyrir 13509 borgir
1097038.8890 245552.7780 k/////,///////

1103961.1110 247133.3330

1104677.7780 247205.5560

% Jjava PlotFilter < USA. txt




FOll

Java f0ll (function/static method)
« Taka 0 e0a fleiri viofdng
« Skila 0 eda einu gildi
« Geta haft hlidarverkanir (t.d. prenta a skja)

Foll i steerofraeoi
« Taka 1 e0a fleiri viofong
 Skila einu gildi
« Engar hlidarverkanir!
Daemi
« Innbyggo foll: Math.random(), Math.abs(), Integer.parselnt()

« |/O foll: System.out.printin(), StdDraw.line()
« Foll sem vid skrifum: main()



Foll

Auovelt a0 skrifa foll i Java

vidfan skilagildi
2.0 N flx) = Vx S 1.414213.

signature return method argument argument

\ name type variable
NN N

public static |[double||sgrt| ( |double c|)
{

’1f (c < 0) return Double.NaN;
local ___[double err|= le-15;

variables ~'
double t|= c;
method__~|while [(Math.abs(t - c/t)| > err * t)
body t=(c/t +t) /2.0;
returQ t;
} \ call on another method

return statement



FOll

Féll leyfa okkur ao styra fleedi forrits

( public class Newton (’*
{ u |

pubTlic static double sqrt(double c)

{
if (c < 0) return Double.NaN;
double err = le-15;
double t = c;
while (Math.abs(t - c/t) > err * t)

t=(c/t+1t) / 2.0;

return t;

}

J
L( S

public static void main(String[] args)

{
int N = args.length;
double[] a = new double[N];
for (int i = 0; i < N; i++)
a[i] = Double.parseDouble(args([i]);
for (int i = 0; i < N; i++)

{
k‘, double x =(sqrt(alil);) J

StdOut.p&int1n(x);

}
}

" l



FOll

Féll leyfa okkur ao styra fleedi forrits

Pegar vio kéllum & fall
1. Keyrsla forrits feerist efst i fallio
Viofangsbreytur fa upphafsgildi
Forritskafli fallsins er keyrour
Skilagildi falls er skilad par sem kallad var fra
Keyrsla forrits heldur afram par sem fra var horfio

o~ N



Gildissvio

Gildissvio breytu er sa hluti forrits sem getur
visao i hana (sja betur bls. 188-193).

public class Newton

{

this code cannot refer to

public static double sqrt(double c) / args[1,N, ora[]
{

if (c < 0) return Double.NaN;
double err = le-15;

scope of double t = c;

c, err,and t

scope of
args[1, N, and a[]

}

while (Math.abs(t - c/t) > err * t)
t=(c/t +1t) /2.0

return t;
}
public static void main(String[] args) this code cannot refer to
{ . cll,err,ort

int N = args.length;
doubTle[] a = new double[N];
for (int i = 0; i < N; i++)
a[i] = Double.parseDouble(args[i]);

\

for (int i = 0; i < N; i++) .
scope of i
{ pe of \ )
double x = sqrt(alil); two different
StdOut.printin(x); AN variables
} T scope of 1 and x

}



Gildissvio

Hvad gerir petta forrit?

public class Cubesl {

public static int cube(int i) {
int j =1i * i * i;
return j;

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
for (int i = 1; i1 <= N; i++)
StdOut.println(i + " " + cube(i))

o\°

javac Cubesl. java
java Cubesl 6

1

8

27

64

125

216

oY U1 W W N oe




Gildissvio

Hvad gerir petta forrit?

public class Cubesl {

public static int cube(int i) {
int i =1i * i * i;
return i;

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
for (int i = 1; i1 <= N; i++)
StdOut.println(i + " " + cube(i))



Gildissvio

Hvad gerir petta forrit?

public class Cubesl {

public static int cube(int i) {
SR R

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
for (int i = 1; i1 <= N; i++)
StdOut.println(i + " " + cube(i))



Gildissvio

Hvad gerir petta forrit?

public class Cubesl {

public static int cube(int i) {
SR R
return i;

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
for (int i = 1; i1 <= N; i++)
StdOut.println(i + " " + cube(i))



Gildissvio

Hvad gerir petta forrit?

public class Cubesl {

public static int cube(int i) {
return i * i * i;

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
for (int i = 1; i1 <= N; i++)
StdOut.println(i + " " + cube(i))



Gildissvio

Fall getur aoeins visao i viofangsbreytur og
breytur skilgreindar i eigin forritsk60a

public class Cubesl {

public static int cube(int i) {
return i * i * i;

}

public static void main(String[] args) {
int N = Integer.parselInt(args|[0])
for (int i = 1; i1 <= N; i++)
StdOut.println(i + " " + cube(i))
}
}

Viofangsbreyta i falli getur heitio sama nafni
og breyta annars stadar



FOIl og rokstudd forritun

| rékstuddri forritun lysum vid féllum med fastayrdingum

1.

2.

Notkun: synum hvernig a ao nota fallio, gefum
breytum heiti

Fyrir: Hvao parf ad gilda um vioféngin

Eftir: Hvao gildir um skilagildid® og mdgulega
hlidarverkanir

// Notkun: x = sqrt(c);
// Fyrir: ¢ >= 0
// Eftir: x * X = ¢ med nakvemni le-15
public static double sqrt(double c) {
1f (¢ < @) return Double.NaN;
double EPS = 1E-15;
double t = c;
while (Math.abs(t - c/t) > EPS*t)
=(c/t +t) / 2.0;
return t;



Foll og gildissvio

Forrit og astand pess verour einfaldara ef vio
brjbtum niour afmoérkuo verkefni i foll

Gildissvio breytu er sa forritsk60i sem getur
lesio og breytt henni

Vio getum endurnytt féll i 60rum forritum, rétt
eins og Integer.parselnt() nytist aftur og
aftur. Mun betra en copy/paste



Foll og gildissvio

public class D {
public static int f(int a) {
int x,c;
// .. reiknar ..

return Xx;

}
public static int g(int a) {

int b, c;
// .. reiknar ..
b = f(c);

)
Hvert er gildissvio a,b,c,x?

Hvaoa breytur getur f haft ahrif a7
Hvaoda breytur getur g haft ahrif a?



F&ll og hlidarverkanir

Pad er auoveldara ao skilja og sanna fall
meo engar hlidarverkanir.

Daemi um hlidarverkanir:
 Skrifa ut a stdout
Lesa af stdin
Math.random() (veegar hlidarverkanir)
Breyta fylkjum
Breyta hlutum (* seinna i namskeidinu)



Foll og fylki

Hvaod gerir eftirfarandi k60i?




Gildi fylkja

Gildio a fylkinu a er geymt sem tilvisun i minnishoélfio
bar sem gdgnin eru geymd. Fylkio c i fallinu f feer pvi
sama gildi, p.e. bendir & sama stad i minni.

M A ( '0?7 i J‘ / \/\'vms lee w1
9



Foll og fylki

Pegar fylki er notad sem viofang i falli hafa
breytingar ahrif fyrir utan fallio, 6likt pvi sem
gerist meo int,double og boolean vioféng.

Ef fylki breytist i falli pa parf a0 taka pao fram
| utskyringu a fallinu.

// Notkun: f (c)
// Fyrir: ekkert
// Eftir: c[i] = 1 fyrir 611 i
public static void f (double[] c) {
for (int 1 = 0; 1 < c.length; 1i++) {
c[i] = 1.0;
}



