Sald Eratospenesar

Til ad athuga hvort N sé primtala
« Einfaldur k60i tekur N2 adgeroir
« Prufum allar télur fra 2 ... N2
« Haegt ad gera betur log(N)”°

Til a0 finna allar primtélur <= N

e Prufum allar t6lur 2 ... N
« Kostar N* N1/2 = N3/2

Heegt a0 gera betur



Sald Eratospenesar

Bluum til boolean fylki isPrime til ad halda
utan um hvort i sé primtala, isPrime]Ji], satt i
upphafi

Fyririfra2 ... VN

1. Efier ekki merkt sem primtala
ba purfum vio ekki ad gera neitt

2. Efier merkt sem primtala
ba er i primtala
merkjum Oll margfeldi af i sem ekki primtolur



Sald Eratospenesar




Margvio fylki

Margvio fylki eru notuo fyrir
« TOflur af gdgnum, margar tilraunir a morgum efnum
« TOflur af einkunum, hver nemandi gerir morg verkefni
« TOflur af litum, graskali fyrir hvern pixel i mynd

Steerofraedihugtak: Fylki (kassar af toélum)
Java hugtak: Tvivitt fylki (fylki af fylkjum)

Gen 1l

B Gentjad
B Gen ekki tjad

Heimild: Botstein & Brown group



Tvivio fylki i Java

Gildi i fylkjum: notum a[i] [j] til a0 visai
r60 i og dalk j. Byrjum a0 telja i O

int M = 10;
int N = 3;
double[][] a = new double[M] [N];
for (int i = 0; 1 < M; i++) {
for (int j = 0; j < N; j++) {
af[i]l[j] = 0.0;
}
}
a.length gefur fjolda rada

a[0] .length gefur fjolda dalka

all[]
AW
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a[6][0]
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A 10-by-3 array




Tvivio fylki i Java

Getum lika upphafsstillt fylki i kboa

double[][] p = {

{ .02, .92, .02, .02, .02},
.02, .02, .32, .32, .32},
.02, .02, .02, .92, .02},
.92, .02, .02, .02, .02},
.47, .02, .47, .02, .02 },

L T e N e B )

a[1][3]

.92 .02 .0o2\.02]|.02
rowl—].02 .02 .32].32].32
.02 .02 .02/.92/.02
.92 .02 .02/.02/.02
.47 .02 .47|.02|.02

column 3



Fylkjasamlagning

Ef a og b eru NxN pa skilgreinum vio ¢ = a+b,

par sem c er NxN fylki og
c[1][3] = al1]l3] + bl[1]I[]]

al1] g

.30

double[][] ¢ = new double[N] [N]; 50
for (int 1 = 0; 1 < N; i++)

for (int j = 0; j < N; j++) b[1[]

c[i][J] = ali][3] + b[i]I[3]~ .80

.10

.10

c[] []1_5

.40

.60

.20 .10
.10
.40
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.10

.30
.40
.30

.50
1.0
.40

a[1][2]
rd

b[1][2]

.50
.10

.40

c[1][2]

.60’/
.20

.80



Fylkjamargfoldun

Ef a,b eru NxN fylki pa skilgreinum vio
c = a*b, par sem c er NxN fylki og

c[i][j] er innfeldi i-tu raoar a og j-ta dalks b

double[][] ¢ = new double[N] [N];
for (int 1 = 0; 1 < N; i++)
for (int j = 0; jJ < N; j++)
for (int k = 0; k < N; k++)
c[i] [J] += ali]l[k] * b[k][]3]:

alll]
.70
.30
.50

b[1L]
.80
.10
.10

c[1[]

.59 .
.31 .
.45 .

.20 .10
.60 .10 < rowl
.10 .40

column 2

.30 .50
.40 .10
.30 .40

c[1][2] =

+ 4+



Fylkjamargfoldun

Hversu margar aogeroir keyrum vio?

A. N B. N2 C. N3 D. N4

double[][] ¢ = new double[N] [N];
for (int 1 = 0; 1 < N; i++)
for (int j = 0; jJ < N; j++)
for (int k = 0; k < N; k++)
c[i] [J] += ali]l[k] * b[k][]3]:



Inntak/uttak

Vio héfum notao skel (terminal) til ad pyda og kalla
a Java forrit.

Lesio viofdng (arguments) af skelinni (args[0],
args[1]).
Hentar fyrir nokkrar breytur, ekki mikio af gégnum

806 Terminal — tcsh — 65x12 % C:AWINNT\System32\cmd.exe

Microsoft(R)> Windows NTC{(TMD
(C> Copyright 1985-1996 Mi

[

[wayne:bicycle] ~/introcs> javac RandomSeq.java
[wayne:bicycle] ~/introcs> java RandomSeq 4
0.35603714028287214
0.9969546788376992
0.16163508427043993
0.8792203644361208

C:\introcs\hello>javac HellolWorld. java

[wayne:bicycle] ~/introcs> |
C:\introcs\hello>java HellolWorld

Hello, World

C:\introcs\hello>

Mac OS X Microsoft Windows



Staoal inntak/Gttak (standard input, standard

output) einnig kallao stdin og stdout

« Uppruni: Unix 1970

« Einféld og peegileg leiod til ad lesa inn og skrifa Ut gbgn
» | Java skrifar System.out.printin() & stdout

« Skrifar Ut & skja nema annad sé tekid fram

public class RandomSeq {
public static void main(String[] args) {
int N = Integer.parselnt(args[0]) ;
for (int i = 0; 1 < N; i++) {
System.out.println (Math.random()) ;
}

}
}

java RandomSeq 4
.9320744627218469
.4279508713950715
.08994615071160994
.6579792663546435

O O O O ov°




command-line

e arguments

standard output




standard input

N =1 Ll | 1
" [ IO i | 1 ¥

AN3Y4
e/

standard audio

—

Y

I

command-line

e arguments

standard output

standard drawing



Staoalinntak

Vioféng af skipanalinu eru lesin inn adur en
kallado er amain (String[] args)

Staodalinntak (stdin) er lesid & meodan keyrslu
stendur og heegt ad lesa hvenaer sem er.
Vio vitum ekki fyrirfram hversu mikio kemur
InnN.

StdIn er klasi sem fylgir bokinn, einfaldar
lestur af stdin



StdIn

Til a0 nota parf ad nd i stdIn.java 0g setja
I sOmu moppu og forrit.

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

StdOut.print ("Type the first integer: ") ;
int x = StdIn.readInt() ;
StdOut.print ("Type the second integer: ") ;
int y = StdIn.readInt()
int sum = x + y;
StdOut.println("Their sum is " + sum) ;

I % java Add

Type the first integer: 1
Type the second integer: 2
Their sum is 3




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




