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e LANAY (%aﬂémmsmﬂmma%ﬂmﬂﬁaﬁaﬂ)

o 58U (Wududdeluduni)

o fiayaundy (waudrudidnuslunqdia)

o Aulilazad (L WivaLnaanudawindd)
e 71A19naY (ludazuimidunguluduin)

Moore’s Law : inaTulafinnaniiiaasi
Usgdnanwunnldiugadtvinnng 18 hau
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ENIAC (1946)

v

1946 : ENIA intdiviagzuna 30x50 mé‘m%!m
1996 : ENIAC chip aua 7.44 x 5.29 a1519 uu.
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ILLIAC I (1952)

14 2,800 viman nI19xaIXgy = 2x10x8.5 Wa3
uiln 5 6w 4 memory 5.12K wag magnetic drum

64K 1iudn1siduian 10 1
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Apple Computers

1983 : L

Mac 128k 1986 : Mac plu

1989 : Mac portable 2001 PowerMac 2002 : iMac

Cube
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adAUsznauAaIAANNILARS

e hardware iadszanana InLAu Laydasnstiaya

e software a9l hardware vinoruauduanay
nanua'ly

Adobe
Photoshop Elements
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Hardware

Central Processing Unit (CPU)

- Lﬁaﬂszmawamoﬂp’immams', A53NY, NNTNARKAU
39N, Nvineua

Memory

- Lﬁaﬁmﬁnuazﬁuﬁuﬁaga

I/0

— iadugeRassiaya (Ranw wiluduw und Tuau
LAIAVANNW nRav ...)

CPU

Memory I/O
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Central Processing Unit

e YVINUMNYAAFITIANNUATI

o 1% < [ 1% 3 y a al
o Yivulasad) (Wua w89 TuIuli)
* AIUANATTVINIIUURIRIUAUY
* ARAINY

— Huswagrusas

— Anluniramuan

— wasuudaslé

e fivia
— Intel Pentium, Intel Celeron, Intel StrongARM,
AMD Xeon, SunSparce, IBM PowerPC, ...
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CPU

RS

e T i

microprocessor
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uaAug

L0 and Memory Interface units |
F32 ?32
PC&Trap
$1(0-16KBE) Control $D(0-16KE)

B * I

Instruction

Decode

5

Cache

picoJava-II
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Memory Memory

e AugamIdan1svineuaay CPU
° Lﬁuﬁmgaaim%’nmsﬂszmawa
e uivtilu
— main memory
o MiAuthas
o usmaung (108 Furi uaulusuin)
e RAM (random access memory)
— secondary storage
o MAua1g
e d1n3uasIAgn (HD : 0.01 v &uaulusiuin)
e hard disk, CD-ROM, DVD-ROM, memory stick, ...
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Input/Output Devices

e ailnsalfudiaya
— wiluNun Lméi wilunatnud néap AAULUas TULAN
TuTATTHY LAFaYaULNSTAR LATaYaULnT

o ainsaidenrautansdiaya
— 2NN LAZIRUW TULAN §1TWY

N
3
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nUELEIVY NUIFUTA

e bit - ihadngaunusasaniIz (binary digit)

e byte - 8 bits

e word - §1u3u bytes Miazasdszananaldgyain
e CPU : 900MHz, 2.5GHz

e RAM : 256MB

e Harddisk : 80GB, 7200rpm

¢ Printer : 600dpi, 10ppm

e Sound : 44.1KHz 16-bit stereo

e Modem : 56Kbps
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[limNE

)

UseLAN @ AUIALAZUINEA
¢ Mainframe

PN
8
e Mini-computer

e Personal Computer
¢ Network Computer
e Personal Digital Assistant
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Reliability

Type Platform Outagesl/year

Mainframe IBM S/390 10 min.
(Sysplxed)
Tandem Nonstop 1.7 Hrs.

Mini Digital VAX 18.9 Hrs.
Unix-based 23.8 Hrs.

PC Windows-NT based 224.5 Hrs.
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Aannaassagn (NECTEC)

e CPU : 900MHz

e Memory
— SDRAM, 64MB (133MHz)
— HD Ultra DMA (100MB/s) 20GB
— Diskette drive : 1.44MB
— CD-ROM : 50X

e I/O 20,000 10
— VGA card : AGP, 16MB

Monitor : 15”, 85Hz at 800x600, 0.28mm

Sound card : PCI, Audio Codec 97

LAB card : TX10/100

Modem : V.90 56Kb/s

F 20
L

.

_______,;.—-—-—"'";

GE )
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Software

o 2AnANFIG199 Tedelvi hardware vinoruaudiy
aauniInua'll

e L5LAY software unue'l3lu secondary
storage (harddisk, CD-ROM, DVD-ROM)

e szuun (W%a load) software 7isavn1saylu
main memory tWaldu
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Software

e System software
— Operating system (Windows XP, Linux, Mac OS, ...)
— System tools (antivirus, zip/unzip, backup/restore, ...)
— Development tools (compiler, debugger, ...)

o Application software
— Office (email, word processor, spreadsheet, ...)
— Network applications (browser, chat, ...)
— Entertainment (movies, musics, games, ...)
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Hardware & Software

Application Software

System Software
i

Hardware

1l 1

O

= Il
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2110101

Web Browser

/3 Faculty of Engineering - Microsoft Internet Expl

=lalx|
File Edit Yiew Favorites Tools Help |

R R | at | Qhsearch  [GelFavorites  SMMedia ®| »
Address |&] hitp: fuw.eng.chula.ac.th] ~| @an |Links >

-

_-é. Faculty of Engineering cruiaiongkam uni

Home |Introduction | Academics | Research | Central Offices

The Faculty of Engineering at Chulalongkorn Ut
with & focused approach, emphasizing education ar

At presentthe Faculty of Engineering offers courses
Doctoral degrees in Engineering as well as Gradua™

The Faculty has a number of wvery active resear:
kore information about Graduate and Research pro
Departrmental links on Academics page.

© wuzain Homepage s nswdiadfiendlna © hitp: A, eng. chula,ac the~grad
© Homepage wwssinaraie © hitp:/Anisit eng.chula.ac.th (11 qaatsiug 2545]_IL|

4| | »
@ T —
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Web Board

“} Forums - 2110101 dszmid - Microsoft Internet Explorer

J File  Edit Miew Favorites Tools  Help |

R < JElAal=alx JEN=1E

J Address I@ http: ##dll.cp.eng. chula. ac.thAliveforum jsp Pfoum=E1

frET AR AaL A e S

Home » Forums » 2110101 sznne

Welcome, Guest,
1 message in 1 topic, Last post: Wed, May 15 2:07 PM,

p“f.) Log-In / Register

Ust el metdi IR TUe 194 P Guest Settings

{} Post Mew Topic & Search Forum &, Back to Forum List

1 page it this forurmn [ 1]

l SUBJECT REPLIES m LAST POST

O fiufsnuiugAosIFINSSUANTERNS somchaip May 15, 2002 2:07 PM

1 page in this forum [ 1]

|

|@ Done l_’_|ﬂ Internet

4
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Software

e LYWMNUN software lasran1sidauidsunsu

AauWILeas (computer program)

— TdsunsuAaraddodoifinusmanimnaniinas
adyvumanilLaas trusn1TaNdaAI UG

computer programs .
[ machine codes

I

I

public double sqgrt (double a) {

double x = 1.0; 00111010 DD
10101001

) ) ) . ‘ 01001010 ‘
for (int i = 0; i < 20; i++) { 10101010
X =0.5*% (x+a/x); 01001001

}

return x;

T

T
[o]=]=]
[ > ]]

L]

[ o]l ]

= T+

programmers
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HUMAUNITWENUT software

o AMuuUaAINNAaINTT (Teyiin)

o Azl

e aanuuuiunaudIFuAluilgm

e vinTUsunsuautunaudIsiaanuuy
* NARAUANUYNADY

o USulgoudAlutlusunsu
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MIaeN

* ANUADINNG
- ml,aa’?imma?jmﬂmga
o J1AEHA
— WHRYLAYAR
e fldilavaruudaya
o Jldilautiayaciee frunnilunuw
— WRAND
o LEAYALRALRRNGRAN W
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MIaeNy

e aApALlULU
— Fudrwudiaya » nnld
— Sudiayaaeg @l xp,xo,..., X,
— WadwaAmwIaldNngns

I
x=—2xi
n
i=1

— URAIHNRAWE2ANFAANTN
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MIaeNy

import jlab.JLabIO;
public class Stat {
public static void main(final String[] args)
int n = JLabIO.readInt ("Enter the number of data : ");
if (n > 0) {
double sum 0.0;
for (int i 0; i < n; i++) {
sum += JLabIO.readDouble("data #" + i + " = ");

}

System.out.println("------------------- ")

System.out.println("mean = " + sum / n);
System.out.println("----------------~- -~ ")
} Enter the number of data : 5
} data #0 2

data #1
data #2
data #3
data #4

Stat.java

0011011100

compiler H Stat.class I

1111000111
0011111111

launcher
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A13viNTdsunsu

o edit : WaulisunsumanrAaniILaas

o compile : wilaldsunsuidaulviidlusianias
e execute : §99UTWELATDITLE

e debug : MARawa1aaITUsLATY

o 1510n1% Integrated programming
environment software \fuiaiasfialunis
WalunaawawsuuuLial&s @I nsUI9aTANT
“edit-compile-execute-debug”
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JLab

JLab 3.06.01 [ Statistics )

File Edit Build Debug Tools Window Help
1|iwport jlab.JLabIo; |-
2| public class 3tat |
& public static void main(finsl String[]l args)
4 int n = JLabI0.readInt("Enter the number of data
5 if fn o> 07
8 double sum = 0.0;
7 for (int i = 0; i < n; i++) |
g sum += JLabhI0.readDouble("data #" + 1 + " = 7
9 H —
10 Iystem.out.printlni™ ——= ="y
11 Iystem.out.printlnimean = " + sum S n):
12 System.out.printlni™ - ="y d

JLabh>jawva Selftest

Enter the number of data : 4
data #0 = 1Z.2

data #1 = 13.4

data #2 = li.a6

data #3 = 10.0

mean = 12.05

|‘1'J31 F5 bilw shortcut 923nns selftest

| 1226
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LUIARANITVINTUTWLATY

AAIAIAINTTUABNNILADS
IavnTaluBIINeNAE

Q.

213

avAlsznavuadllsunsu
ffupaunisulawardeoutysunsy
nsidiauldsunsulviaunaziaiagiinla
ANTVINI UL LUAAY
ffunaun1svintdsunsy
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TUsuAsULLIN

// 2110101 : Computer Programming
// First Java Program

public class Hellol {

// main method begins Java application execution

public static void main(final String[] args) ({
System.out .print ("Hello ") ;
System.out.println("2110101") ;

}

} // end of class Hellol

o Tidsunsudsgnaudiadisieg iudinulvigasdasanliennsal
o A9 gNAUGIAARIINY FradnusERLAY Wian1siuusTialni

o @69 HieAaINTaINIET ATisTuulE ATdetulna uazaus
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Tdsunsuilsznauaie class

// 2110101 : Computer Programming
// First Java Program

public class Hellol {

// main method begins Java application execution

public static void main(final Stringl[] args) {
System.out.print ("Hello ") ;
System.out.println("2110101") ;

}

} end of class Hellol

2110101 3einssumaniiLeas 3N

o Tisunsuiidsznausia class uiiv class @a Hellol

e aazidaaual class Hellol agaraluvidu { } wadviiaaiu
public class Hellol

20/5/02 2

20/5/02 4



Class dsznauaia method

// 2110101 : Computer Programming
// First Java Program

public class Hellol {

// main method begins Java application execution

public static void main(final String[] args) ({
System.out.print ("Hello ") ;
System.out.println("2110101") ;

}

} // end of class Hellol
- |

 method ussENafumnaun1svineIu

e seaztdaanuay method agaaluliadu { } adv ¥ method
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Method Usenaudrazyam1dy

// 2110101 : Computer Programming
// First Java Program

public class Hellol {

// main method begins Java application execution
public static void main(final String[] args) {
System.out.print ("Hello ") ;
System.out.println("2110101") ;

}

} // end of class Hellol
- |

o usazussaAI&9ilavinadia ; (semicolon)
e System.out.print W&AviamuaaludduaanIIIaNIN

e println ¥iNuniiau print waduussalnsidie

2110101 3enssumaniinas Wn 20/5/02 6

Asulanazdevinenu

// 2110101 : Computer Programming
// First Java Program

public clasg

// main method Hegins Java application execution
public static volid main(final String[] args) ({
System.out.print ("Hello ") ;

System.out.println("2110101") ; _
} Y P Hellol1.java
} // end of class Hellol

javac
(compiler)

JLab>javac Hellol.java —

JLab>java Hellol Hellol.class
Hello 2110101 \

[T java
JLab> (launcher)
.|

2110101 3enssumaniinas 30 20/5/02 7

main method

// 2110101 : Computer Programming
// First Java Program

public class Hellol {

// main method begins Java application execution

public static void main(final Stringl[] args) {
System.out.print ("Hello ") ;
System.out.println("2110101");

1

} // end of class Hellol
- |

« java launcher agi3anld main method uav class

o @arfunIsVingUARLBNT main method wav class iiu
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Comment

// 2110101 Computer Programming
// First Java Program

public class Hellol {

| // main method begins Java application execution

public static void main(final Stringl[] args) {
System.out.print ("Hello ") ;
System.out.println("2110101") ;
1
}l end of class Hellol |

@ oo

« Comment B3ugiie // (ﬂammﬁﬂuunni‘iu)
o Tulsunsutuasidisu comment Wiauau wasagliau

e dm comment N9 TUswnsuAdevinoulaidauriu

AL auTUsAsuIvianudee

public class Hellol{public static void
main(final String[] args) {System.out.print ("Hello ");
System.out.println ("2110101");

} )

favldsuasudvinoumsiaudu
wei tdswasuluudiaiunindu ?

public class Hellol {
public static void main(final String[] args) ({
System.out.print ("Hello ") ;
System.out.println("2110101") ;

}

}

o Mﬁulﬁ?jaodw A3 aKUN WarNITAULIINA T
aliTdsunsulna Iy waga ud ey

2110101 3@nssumaninas 3w 20/5/02 9 2110101 3enssumaniinas Wn 20/5/02 10
= = 9/, dl v 1 1 d,{ a
grefiuldaraiiang A5 ldRtNaliarudaduan
EEEE RS SRR RS EEE S SRR RS EREEEREEEEEEEEEEEEEEEEEEEEEEEEEEESEEES b ati‘lﬂ—g : Comment
i public classes Hellol ({ . e FUN¥U : AIRNIUADIAIBIAN
* PUBLIC STATIC VOID main(final String[] args) {  * o Fumo : ANWUTUARIAIRINIATFIULDIANN
* System.out.print ("Hello ") ; « o & : dnusesnagaaluiazasnune "
* * ' Y wcﬂ ' - 1
. System.out.println("2110101") ; . o v : dnusznadnaluipiasnung
: | : e &6 :Auq
x ) . // 2110101 Computer Programming
R public class Hellol {
= public static void main(final String[] args) {

System.out.print ("Hello ") ;

System.out.print ("2110101");

System.out.print ('A") ;

}
}
. __________________________________________________________________________________________________|
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AN THERLNAFILAAANURANAIA

// 2110101 : Computer Programming
public Class Hellol {
public static void main(final String[] args) ({
System.out.print ("Hello) ;
System.out.print ("2110101") ;
Systen.out.print ('A');

}

}

v < e < Qs <
e Class fadtilu class (davilu c daan)
e final @adiilu final (davifludruaaldn Lildaa 1)
e mello); gadtilu rrellom); (67" Uavinana'lyl)

UFTWAANFIVINIIUIN AL URIAY

e Taav U Tdsunsuazvinuiluadu a1nussiie
AFIUURIANY

public class PrintStars {
public static void main(final String[] args) ({
System.out.println ("***kxkkir) .

System.out.println
System.out.println

"% *u);

System.out.println("* 1)
System.out.println("* 1)
(
(

“*******”) ;

JLab>javac PrintStars.java

JLab>java PrintStars
*hkkkkkk

* *
® Systen iaailu System (ﬁaavﬂu m) * *
* *
m's'(,ldz‘la‘l,ﬂuﬂ'nua'\mmmaoﬁ‘mﬂau‘lﬂmnsu i
Waauau dudansmnivliguladan JLab>
2110101 3@nssumaninas 3w 20/5/02 13 2110101 3enssumaniinas Wn 20/5/02 14
= o Q/ 1 o y
ANSUEAILULIUTAT AatitvA1FINAT
import javax.swing.JOptionPane;
. \ g.setColor (Color.red) ;
public class HelloDialog { g.tilloval (x, v, w, B): I

7

public static void main(final String[] args) ({
JOptionPane.showMessageDialog(null, ”“Hello")

| System.exie (0]

} yég Hello

¢ 1511%ARY class UIATFIUUAIANIN javax. swing. JOptionPane

e U55YA import uanINTUsunsuiidasnsldl Joptionpane

* GiadtiiN System.exit (0) tWallUsuATUKEAYINY

2110101 3enssumaniinas 30 20/5/02 15

g.setColor (Color.red) ;
g.drawOval (x, y, w, h);

2110101 enssumauiinas 3wn 20/5/02 16




NAALUUIADAN

00 20 40 60 80 100 120

20
public void paint (Graphics g) { 40 T
g.setColor (Color.red) ;
g.filloval (20, 20, 100, 100); 60 100
g.setColor (Color.blue) ; 80
g.filloval (40, 40, 60, 60); 100
120
140

+«— 100 —
0 20 40 60 80 100 120

fMatitvllsunsumgd

import java.awt.*;
import java.awt.event.*;
import java.applet.*;

public class Monster extends Applet

// main method
public static void main(String[] args) {
Frame frame = new Frame ("JLab") ;
frame.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

0 System.exit (0) ;
public void paint (Graphics g) { 20 }
g.setColor (Color.blue) ; 40 T 1
g.filloval (40, 40, 60, 60); 60 frame.add (new Monster (), BorderLayout.CENTER) ;
g.setColor (Color.red) ; 80 100 frame.setSize (210, 210);
g.filloval (20, 20, 100, 100); frame.setVisible (true) ;
100 }
120
140
2110101 3@nssumaninas 3w 100 20/5/02 17 2110101 3enssumaniinas Wn 20/5/02 18
Q/ 1 1 =2
Aatitvldsunsuasd (sia) Tdsunsuminauln 1 89 10
public class Addltol0 {
public void paint (Graphics g) { public static vc?ld main(String [] args) {
g.setColor (Color.red) ; System.out.println(55) ;
g.filloval (0, 0, 200, 100); }
g.s<‘atColor(Color.yellow); } public class Addltolo {
g.filloval (20, 20, 160, 160); . . . \ .
public static void main(String [] args) {
g.setColor (Color.green) ; -
g.fil10val (40, 40, 120, 120); System.out.println(1+2+3+4+5+6+7+8+9+10) ;
g.setColor (Color.blue) ; }
g.filloval (60, 60, 80, 80); }
g.setColor (Color.white) ;
g.filloval(80, 80, 40, 40); public class Addiltol0 {
J public static void main(String [] args) {
} // end of Monster class double x = 1+2.+3+4+5+6+7+8+9+10;
N System.out.prlntln(x) ;
._________________________________________________________________________________________|
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TUTLLATUKIATILRRLADIFATUIU

A15vYiNTUswNsY

P E—— o edit : i@iauldsunsudraniminauiiaas
| o compile : ndaTdsuasuAdiaulvidusisiaiag
public class Mean { . . .
public static void main(String { o execute : FousELATAVN'H
double x = 0.0;
x += JLabIO.readDouble ("data #1 : e 157N 1% Integrated programming
X += JLabIO.readDouble ("data #2 : . | a P
X += JLabIO.readDouble("data #3 : enV|r0nment SOftware Lﬂutﬂiaouaiuﬂﬁi
x += JLabIO.readDouble ('data #4 : '); Warungawawsuuutiagsadiniuasnsg
System.out.println("mean = " + x / 4.0 ); . . . ”
) — edit-compile-execute-debug
} JLab-java Mean o dusuizntisnayld JLab (luaranawisluais
data #2 : 12 AraWaulTlsuns
data #3 : 14
data #4 : 14
mean = 12.5
JLab>
2110101 3@nssumaninas 3w 20/5/02 21 2110101 3@nssumauiieas 3w 20/5/02 22
JLab JLab : asadvuduldsunsu
[ JLab 3.06.01 [_ 15[ x] [ JLab 3.06.01 [_T0][=]
File Edit Euld Debug Toolk ‘“Window Help File Edit :Ml:R Debug Tools ‘window Help
d __ From File... ' I::.ati-:-n
dfiinsinTdsunsumenan Cormpile ;
Fium F5
J La b Command Line Arguments...
'3:‘1..1‘17"] 3.06 . JLab : Meae
aurny UsedvSaasena _ 135 class lulfifeamsat
Armnssuraufiaesd  whasnsaluiainendy | ST [Heid
=
T — =
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JLab : A& T UswNsY

[ JLab 3.06.01 =1 E3
File Edit Build Debug Tool: “Window Help

public class Hello { B

/¢ main method
public static wvoid main(3tring[] args) |
//add your code here

W0 m -] m A db @R

o
fm}

Ll

e —

% Hello.java I )

| Ready

JLab : astdauidsnsu

B JLab 3.06.01 [_[O]x]

File Edit Build Debug Tool: Window Help

public class Hello |

public static void main(3tring[] args) |
ffadd your code here
Zystem.out.println("Hello™) ;
ystem.out.println("My first cup of Jjava™):

1
2
3 // main method
i
5

<
—
g
=] b
0]y
11

L

% Hello.java I

| Ready
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a a
L L ]
JLab : ansudaldsunsu JLab : Tdsunsuniiang
) JLab 3.06.01 [_[O]x] ) JLab 3.06.01 [_ O] =]
File Edit @M Debug Tool: WwWindow Help File Edit Build Debug Tools Window Help
Tl pr Mew . (S JLab 3.06.01 IS[=] B3 1|public class Hellao { =
2 &dd From Fike... File Edt Buid Debug Teok Window Help 2
3 = mo— - 5 £ main method
Compile -
4 (Genisle ; public elass Hello | — 4 public static void wain(3tring[] args) {
5 3 /7 main method 5 Jiadd your code here
8 i@ public static wvoid wain(3tring[] args) | 8 System.out.pr:!.ntln( HEll? ]I .
7 5 //add your code here 7 System.out.println("My first cup of Jjava):
2 " & System.out.println("Hello™) ; g !
10 7 ystem.out.println("My first cup of java™): i
i
11 g ! 11
10| 3 IE]
N 11 - —
% Hello.java | ﬁ Hello.java I
— JLab>javac Hello,jawva
h Hello.java Hello.java:6: [#1046] misfl ) i, columni3z
Hello.java:7: [#1123] WifieSanmnots String , column:24
JLab>javac Hello.jawa JLah
Lah>
|F|eady |F|eady
| Ready [
20/5/02 27 2110101 3einssumaniiLeas 3N 20/5/02 28
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JLab : A9 TdsuAsulvivineu

JLab 3.06.01

File Edit WM Debug Tool: ‘wWindow Help

ulil!z

= New RS JLab 3.06.01 [_ 0[]
1 =
2 P 2dd From File... File Edit Build Debug Tools “Window Help
3 Compile F7 1|public class Hello 1=
B = { 2
5 3 /¢ main method
6 Comm, 4 public static wvoid wain(3tring[] args) |
7 5 //add your code here
g & System.out.println("Hello™)
& H 7 ystem.out.println "My first cup of java™):
100 8
11 = i
10
11
% Hello.java \ [
JLabxjawvac —
TLahx
|F|ead_l,l

JLab : ansiduinn

JLab 3.06.01 I[= B3 |
Edit Build Debug Tools ‘Window Hal
i Enter a quiz file EHE
o= lass Hello { B
HewFackage Save jn: Ia JLab-ver3. 06 j | I‘j‘l |
E : n mwethod
Save fs... static wvoid m MetworkDrive lab-birthday.jar tictactoe. jar
Close 4 wyour code he temp lab' anderer. jar update jar
~— lem.out.println update newlabiw anderer.jar
Exit . out.println AB.jar newSmiley. jar
=] Hanoi jar newiadalker.jar
i ¥ jLab.jar testpanel. jar
100
11
le name: IMyFirstF’rod ) Save I
& Hellojava Save as bype: IJarFles *jar) Cancel
JLabh>jawa Hello il Open as read-only
Hellao

My first cup of java

Jlabz m. JLab : Message

e i S Fosmsn =
Fieady

S Rumsw

2110101 Jenssumauiieaas 3 20/5/02 29 2110101 JeInssumauiigas 3 20/5/02 30
b: 579714 A b : 579714 A
JLab : mMsavldsunsuuuunsIin JLab : ms&vldsunsuuLuunsIin
ILab 3.06.01 H= JLab 3.06.01 S[=]
File Edit | Build Debug Tools ‘Window Help File Edit Build Debug Tools Window Help
[~ AddFromFile... Java Application 2| import java.awt.event.®;
J'E‘"""Ef_’-“EE'IE’t 5| import java.applet.®;
5
6| public class MyFirstlpplet extends Applet |
7
. 8 public woid paint (Graphics g {
&, JLab : Message =l /¢ add your code here
10
it clags leifizansat 11
a 12 i
AFINTINAD W -
14 £ main method
3L public static wvoid main(3tring[] args) |
)ﬁ--\l“rame frame = new Frame("HyFirst,npplet,":J
“:1 < % MyFirsbﬂppIet.iava}i
| Ready | | | Ready |
2110101 3enssumaniinas 30 20/5/02 31 2110101 3einssumaniiLeas 3N 20/5/02 32




JLab

AL auTUswNsY

JLab 3.06.01
File Edit Build Debug Tools ‘Window Help

[ (O] %]

import Jjava.awt.®:
import Jjava.awt.event.?¥;
import java.applet.®;

public woid palnt(Graphlcs [=

= == 2
i /g::(:-o_ior {Color.red);

1 g.drawCnral (0, 0O, 100, 100):
g.fillCwal (50, 50, 100, 100):

1
2
3
=
6| public class MyFirstipplet extends ALpplet |
7
=1
=]
5]

isd i

ia /¢ mwain method _:j

5 MyFirsthpplet java i

Jiab : ansudatuswnsy

]Lah3l]5l]1 [_To] <]
File Edit | | B |Id Debug Tools ‘Window Help
110 Mew | Bl JLab 3.06.01 = B
2| ir  AddFrom File... | File Edit Buld Debug Tools Window Help
SR Cormpile 1|import java.awt.*: |E|
4 Run E5a Z | import java.avt.event.¥;
5_ 3| import java.applet.®;
8121 Command Lips—*guments... 4
U 5
3 paint (Grap f|public class MyFirstipplet extends Applet {
= add your code h 7
10 »setColor (Color.r a public void paint(Graphics o) §
i1 g.drawoval (0, O, 1 =] /¢ add your code here
1z g.filloval (50, 50, 10 g.setColor (Color.red);
B 11 g.drawoval (0, 0, 100, 100);
}‘: 12 g.fillOval (50, 50, 100, 100):
s 13
e 14| 3
i 15 B
© MyFisthppl 16 /¢ mwain method =

% MyFirstapplet.java I

Ll i

| Ready | |
| Ready |
2110101 Jenssumauiieaas 3 20/5/02 33 2110101 JeInssumauiigas 3 20/5/02 34
JLab : ansd9lusunsuvineu GERL
= L —— =0l e Tlisunsu Java dsynauaaa class
[ airann. ' - e N15vinvuuav Java application ag3ui main
‘| e o astlisulusunsulviatudnee
5111 Command Line Arguments... gxtends Applet { o o ! . o A o o .
| .- o UssVRANRV6N9 diavilavinadia semicolon ;
=] public woid paint (Graphi
=] /4 add wour code here ° o al ° y o 'Y 1
0 gseccolor Cosorred; o ATVIIUILVINTIRLATFIANAIGUINNUURIAY
' } B, o ey ey e AsvinTdsunsutiluleasnis
= edit-compile-execute-debug
% tuFirstdpplet java I
JLab> LI
| Ready |
2110101 3enssumaniinas 30 20/5/02 35 2110101 3einssumaniiLeas 3N 20/5/02 36




2110101 : asvinTdswnsumauNILeas
ssinnuaviaya aails

wardUfifinisiugIu

AAIUIAINTTUAANNILAAS
IavnTalunIINaAE

8/

Ata

fofidasinauvihlusunsy
sziandiaya

— UIULGU

— AUIUAY

Auals

— asldsend

— pgnsaeiia

e MUHITRAT+ — * / %

g

NWau

o
=D

2110101 JeInssumauiigas 3

13/5/02 2

AN3ANIN1IN15VINTUTWATU

e ennsaluasnizn
— Wauaeine'ls Tignng dudanizdnla
o A&V
— fiazlsTild Wiiunsenaudu (au'lrennsal)
wwaunluileymndasnnsg
e iszianiiaya

— WRanldisziandayaliunsauiuu
tWadse&naaIn wazaugndiadlunsvineu

2110101 3enssumaniinas 30

13/5/02 3

TennsaiuasnIIAITVINTUSLATY

o hidfudiau
e liiAnu
o weRalaRaNUan 6 (Aavliaugn 100%)

public class Hellol {
—Public static void main(String [] a) {

MILNAN
('Hello 2110101")
/vsystem out.println(
M Tnad t t

compiler ZUAIFIUNRUILALRILUAUDIAMURANAA

2110101 3einssumaniiLeas 3N

13/5/02 4




ANRILLARZARNIAIRIAAIANIN

J

e keywords : fivio&u 47 ¢ (12u do,
while, if, else, switch, ...)

e operators : i3BUfIRNTNY
ANAARATULAYATINAIRATNOAU 40 38
(du +, - *, /, %, +=, ...)

o library : finauAndvaunaluaiuiuiig
Widanldladuniiu (1 sqrt, cos,
sort, clone, getTimeZone, getlLocale,
getWordInstance, ...) y

\\

J

> 1%

2110101 Jenssumauiieaas 3

> 60%

13/5/02 5

ssiandiaya

o Uszaniiugu

— 41 8 dsstan
° I3 .
* NUIULAN : byte, short, int, long
e JNUIUAF : £loat, double
e dnU5% : char
® (955AY . boolean

— aanuuURNLG N 16
e 15vLAN class

— fuuuaasgIutNaug N ULLL
e 121U String, Text, Rectangle, ...

— 22ALUULAILANLANLE

2110101 JeInssumauiigas 3

13/5/02 6

Q/

Usgtandaua : nadseava

Y 9

e 52uUTHUANKUILANUINDLNILKUIERY

- byte (1 vlJJGi), short (2 vL‘lJGi), int (4 vl‘]JGi),
long (8 vlﬂﬁ), float (4 vl’]JGi), double (8 vl’]JGi),
char (2 vl,iJGi()

syuulszananaatIvilssangnIn
(vt dszananadIuduuuy int Lidin3nuuy long)

compiler asyagaumINgnGAaduadTdsunIu'le
Nidiauuanynilseavauadnisididaya
auaduautinlaldsunsulédne

2110101 3enssumaniinas 30

13/5/02 7

Ussianinuwiuau (integer)

o IULAN (Lifiaanafiau)
iu 1023, 76289, 0, —10, +67392
e fifuuna dufuzrnaginuduild
_byte  (-128 &9 127)
- short (-32678 @9 32767)
_int  (-2147483648 &9 2147483647)
(263 & 263 - 1)

10812114 int I

2110101 3einssumaniiLeas 3N

- long

13/5/02 8




Uszeana1uIux’dv (real number)

o WIUNTIaNANNLA
ity 102.0, 3.14159, 0.0, -10.8, +0.3333

e AMLALFIIUIUITILLLY floating point
10000000 tfu 0.1x108 , 0.0000012 LAu 0.12x10°

e figavaua AuduANRLEEAUDITIUIUALAL
< o ] [-%4 a
- float LtAUUTEUNAL 6-9 sunUInIIIaNATUTULIY
(-3.4x10% &9 -1.4x10% guel uaz 1.4x105 9 3.4x1038)
- double LAUsZANA 15-17 dunusndvaanafianluule
( -1.8x10%08 fg -4.9x1032* guel uay 4.9x10-32* fg 1.8x10308)

10811211149 double I

2110101 3@nssumaninas 3w 13/5/02 9

YNNG 290 UIULAN I UIUAFIUIRENA ?

float tAutiayaluaivininenin int u1ng
int tAudiaya’lénng aracdulydl6tuale

WRANAVIANATNTAIAR)
Aacinyg
— int LAuA1 2147483647 14

— float LAuA1 2147483647 116
dfaBianln aziAuilu 2.14748365 x 10°

float LAUlALNGMILYNTY (LWTIZLALFIUIUGD

Usziandayatugiu Uszanana'letsiunn wsed
AAIAR LALEITALITIAITUNITVINIIUTAENTY

2110101 JeInssumauiigas 3

13/5/02 10

ssinnanusy (character)

Q/

e fiayaLuU char AaMaNUTLHITIAT

o anausg (character) fa
— Manws (Tunw6199 )
tdu 'a’, 'b', ‘A", 'B', 'Q', K, 'a', '’
— e 0-9 (Tunaweieg )
wdu "1, 2, 'a’, o
— Joydnwaintdl (Tunameinge )
vidu #', 'S, B, e
— saAuauailnsal
iy \n' MAuussialuil \c 61 tab

2110101 3enssumaniinas 30 13/5/02 11

Ussnnanaadnusy (string)

e String ARANFUVAY char WIUAULFITULY

— "engineering"
— "webboy@universe.org"

— "AAINTINANAAT"

— "Hello How are you?"

— nn

"1004" ldwmdiaudu 1004 I

T HAUNRUNE e L I

2110101 3einssumaniiLeas 3N

13/5/02 12




ssinnassng (boolean)

® boolean
o H1ALARAVANIARD true WAY false LVINUU
o 1 Llounu true 0 1UlALNU false

auils (Variable)

o gudsfluiAudiayatrasiuasisunsy
o Mulsnadfidanasisziandayaniiu
o davdsendsiunisnaunastinunly

public class Zombie {

public static void mainlfinal String(] argsl ) |
int counter = 0;
double radius = 5.225;
boolean success = false;
String name = "somchai';

2110101 3@nssumaninas 3w 13/5/02 13 2110101 3@nssumauiieas 3w 13/5/02 14
A AsUsenERILUS
o I a & o y
o MmudstiluntAudayatiaii . counter| = o,
e nstndayantAulusiwdsunld Luivinlvidayai douple |Fadlus |- 5225
- o o oolean |success|= false;
uludndsgeunne char  |korkai |= 'n';
e matdayaluliAulddinds Wunisunundaya String |name  |= "somehails
N (szuulivdudiundayacdin’li) —I_I_I_I—T .
27 ?? Ussandaya faduls  erBuduzasiaya
int numCircles = 27, k; int pumClroles Prv— AvuTusnds
System.out.println( numCircles ); }
System.out.println( numCircles ) ; szmAussinasnatadl wiaayluldar1Guaunle
k = 35; int i = 100, § = 200;
numCircles = k; 35 35 double x0, y0, z0;
int numCircles int k double x1, yl1 = 4.5, zl
2110101 3enssumaniinas 30 13/5/02 15 2110101 3einssumaniiLeas 3N 13/5/02 16




MiatvnITUsenAAILUSARG

Nilatlavinaussvinaie ;

’ int

counter I

TaABGuaunalszsian
int counter

double radius
boolean success

0.75;
"15.25";
1;

fienudssiandayai laigan

integer counter; I

doublE radius = "15.25";

string title = "WWW";
avliacmiulsiang

int boolean;

double public = 12.7;

String 12X = "WWW";

ngnsHeiia

e finllsynaudiaddnis 6IRY 62 $ wia _ A'le

favihudududradia

faene 1éliduls

Aanrsa Tualuniiaudian
giav'lighAuA&9IULAIAI BN
gav'lighAudiadug ua9Tusunsu (uu ga dass )

fAlatn9gn

’intl7 butterCup Public int2String day of week

fla1Ilm

7zean I.love.you public ohOH! ed-edd-n-eddy

2110101 3@nssumaninas 3w 13/5/02 17 2110101 3@nssumauiieas 3w 13/5/02 18
o = a & o
A&IIUTUM I sysutliaufianTunisaviia
% . =& % 1% - - % <

e LT : AUAUMEURIDNBIAILAA
abstract assert boolean break byte X . . o o o ,
case catch char class const e class : ﬁumuﬂjﬂﬁjaﬂﬂsmaium
continue default do double else - o »
extends false final finally float . Maﬂlaﬂ\jﬂjil?j _ e $
for goto if implements import ﬁ
instanceof int interface long native ¢ B AITNURUNE
new null package private protected xS o 4 ° ° s Moo 2 n

[ J
public return short static strictfp fdialsenaumeadinaladA auuuy NaJe
super switch synchronized this throw
throws transient true try void
volatile while numStudents dayOfWeek imageBuffer

v tvChannel customerID initialVelocity
N uuasiuiadinls
2110101 3enssumaniinas 30 13/5/02 19 2110101 3einssumaniiLeas 3N 13/5/02 20




AIUFTRNITAUFIU & IUIULAN

* 1IN AU AL T LRSLALUADINATITUNST

(+ - */ %)
int i int j int k

| int i=1, =2, k 1 2 ?
2
T -4 1 2 3 o
@ c
= 22
e i=%kx*7; 6 2 3 Efs
c = (Y
@ @ 2
o - g
e j =1/ 2 6 3 3 e C
= ce
=
B,
= k=1%2 6 3 0
=
v oit=Grxr x3 | g 3 0

2110101 3@nssumaninas 3w 13/5/02 21

AMUHURNITWUSIU : IUIUIFY

e 1IN QU AU U9 LRSLALARAINNATITUNT

(+ - */ %)
double x double y

| double x=1.0, y=2.0; 1.0 2.0
2
@
2 x=Yy+5.0; 7.0 2.0 -
= (s
a =3
S y=x/2.0 7.0 35 | 22
@ o (=3
sé % g

X = % 3.0; =
¥ Y 0.5 7.0 e
ig <
=2 y = (x * 3.0) + 2.0;
£ 0.5 3.5

x = -0.5 - vy;
' Y - 4.0 3.5

2110101 3@nssumauiieas 3w 13/5/02 22

A5 1Ae LS (Assignment)

o ldATavniuNg =

Ads = aAwaud ; I
fadudsfisudn  Awad Alidunadwsdefidsaan
dayatdeAusiudsnsuan

’ X = (-b + Math.sqgrt (b*b - 4*a*c)) / (2.0%a); I
double a

double x
-0.376 -0.376 double b

double c

2110101 3enssumaniinas 30 13/5/02 23

fiwail (Expression)

o A1AIRI Auds WeAdu (W3a method) waa

e AFFIUAUAAIAIAIAD 6‘]"31,1,1]'5 oAy ﬁwaﬁr;iagl
e Ufifn1s waziedasnuneRuilaiile 7
gunsaAulIaA L6

((9.0 * ¢) / 5.0) + 32.0
2£~+32
5 (((9.0) * (c)) / (5.0)) + (32.0)

9.0%c/5.0+32.0

—b+Vb* —4dac

2a

’(—b + Math.sgrt (b*b - 4.0%a*c)) / (2.0%*a) I

Taavldagdindasinaialyiaudng wastduviduiiadidaanuniniu

2110101 3einssumaniiLeas 3N 13/5/02 24




Q/ 1
K1IRAENN
i=g; inAaseuds § Tlldluduis i
P-4+ ] dasiuls i uay j inwnndu
wainamnnlaldidludins i
int i int j
int i=1, j=2; 1 2
i=1+ 3; 3 2
=3 +3+ 3 3 6
2110101 3@nssumaninas 3w 13/5/02 25

MIaeNy

X & —X | X = -X;

9¢

((9.0 * ¢) / 5.0) + 32.0;

L S/=32)
9

d « A?+Ay% | a

c=5* (£ - 32.0) / 9.0;

Math.sqgrt (dx*dx + dy*dy) ;

d « + Ay)Ay

2110101 3@nssumauiieas 3w 13/5/02 26

ANANTAAITAUNRIGUNTATUIN

e vinAalurlduvinAau
o lunsdifidhlfiifinnsuarady vinauaidudoil
- ns3anld method
— unary — +
— Xk / 0/0
_ 4 -

o vinanadineliun (lunsedif operator fidndedivindu)

2110101 3enssumaniinas 30 13/5/02 27

WIRUANMNUARIALUANTAIUI

’ x = ((9.0 * c) /5/.0) + 32.0 I

N\
8

2110101 3einssumaniiLeas 3N 13/5/02 28




MUHITRNITANKUARIALNITATUIN

’ X = (—p + Math.sqgrt( b*b - 4. \0*731*(‘: 2.\0*/51) I
’Math.sqrt() ‘
2110101 Jenssumauiieaas 3

13/5/02 29

MIDENINRAE

int i, k = 9;

double x = 1.0;

k = 1i; // i is uninitialized

i = x; // assign double to int

i = 3k; // no operator

3.0 * x + 5.78; // not a complete statement
i = 3--k; // should be i = 3 - (-k)
i=(k + 5; // incomplete parentheses

2110101 3@nssumauiieas 3w 13/5/02 30

Tdsunsundavnlrastiautiuasen

e Requirement

— Tdsunsusuyumbeniuisidaundindasiiluaven
e Analysis

— Suyu x dudruiuaderiuniniluiun

— X sidaufianvindu 3;‘? ~57.296x DIAT
- LLamuuummi‘]uaomﬁm"l,ﬁmaaamw
¢ Design
— @audvIu
e Implementation
— Wauldsunsu

2110101 3enssumaniinas 30

13/5/02 31

99U TdsILAsH LagAITNARaL

BuA1TYineu

import jlab.JLabIO;

public class Radian2Degree {

Fuyu (radian)
Lﬁn‘lﬂﬁjuﬂ‘jx public static void main(String[] args) {
double x, d;
x = JLabIO.readDouble ("input radian : ");

d = 57.296 * x

v .
57.296 * x System.out.println(d) ;
: }

} JLab>java Radian2Degree
input radian : 3
171.888

v
(aumsvineu ) TLabs

2110101 3einssumaniiLeas 3N 13/5/02 32




Tdsunsundavnlrastiautuaedn

o Tuaniia T Wild

e Math.PI = 3.14159265358979323846

import jlab.JLabIO;

double x, d;

System.out.println (

}

public class Radian2Degree ({
public static void main(String[] args) {
x = JLabIO.readDouble ("input radian : ");

d = 180.0 * x / Math.PI;
X + " radians = " + d + " degrees");

} JLab>java Radian2Degree
input radian : 3

3.0 radians = 171.88733853924697 degrees
JLab>

TuU5ATUKN R nnn1ssia R 3 éauuuauiy

Requirement

— TU5LLATURIANMNAIUTININANITAAANATUNIUY 3
AILLUUAUIY

Analysis
— FumAranudrumu (K ohms) 3 sanaunilunuw
— LRAVATAIUAITUNIUTIN

— LA UNIIIU

Implementation
— Wauldsunsu

1
m MIIAATN
n L n

r

2110101 Jenssumauiieaas 3 13/5/02 33 2110101 JeInssumauiigas 3 13/5/02 34
! 1 Y 14 Na
WNIVU AT LLAZANTNAFRALU FLLATHRITINAIFANAITATRIA A

, : : e Requirement
import jlab.JLabIO; 5
— TU5uATUMITNUDIANANT ax” +bx+c=0
public class ParallelResistance { .
" , o , e Analysis
AU RS I public static void main(String[] args) { o . - . w o .
double rl, r2, r3, r; — FUAUIUII a b uay ¢ W uMILIuNuN
rl = JLabIO.readDouble("r1l (Kohms) = "); 4 2
r2 = JLabIO.readDouble ("r2 (Kohms) = "); — AMUIAUINFTAIINAAIINTNT x=—b_b——4ac
r3 = JLabIO.readDouble ("r3 (Kohms) = "); ® 2a
r=1.0/ (1.0/rl + 1.0/r2 + 1.0/xr3); _ & = o
System.out.println("R (parallel) = LRAITIAVIRINM LaNI9 NN
+ r + " Kohms"); °
1
JLab>java ParallelResistance = o
r2 (Kohms) = 33 .
3 (Kohms) - 100 e Implementation
R (parallel) = 11.660777385159012 Kohms _ 1 &
P \diguldsunsu
2110101 3enssumaniinas 30 13/5/02 35 2110101 3einssumaniiLeas 3N 13/5/02 36




ASNRY!

2110101 Jenssumauiieaas 3

Bun1svineu

FuAn ab uay c

v

=—b+\/b2—4ac

x1
2a
X2 = -b-~b*—4ac
B 2a
x1, x2

\ 4

( aun1svineu )

13/5/02 37

TdsunsunaznAIsnagay

import jlab.JLabIO;

public class QRoot {

x2 = -3.0

public static void main(String[] args) ({ \[7;____

double a, b, ¢, x1, x2; _—bENb” —4ac
2a

a = JLabIO.readDouble("a = ") ;
b = JLabIO.readDouble("b = ") ;
¢ = JLabIO.readDouble("c = ") ;
double t = Math.sqrt(b * b - 4.0 * a * c);
x1l = (-b + t) / (2.0 * a);
x2 = (-b - t) / 2.0/ a; JLab>java QRoot
System.out.println("xl = " + x1); |la = 1
System.out.println("x2 = " + x2); |b = 4

} c =3

} x1 = -1.0

2110101 JeInssumauiigas 3

13/5/02 38




2110101 : ansvinldswnsumaunILeas

faufiRnisiugIu
Astdaulsziandaya

AAIUIAINTTUAANNILAAS

Adia

o MUfIHNT =

o MUHTRNTAN Lazanrdayadnnils

o AMILTEHUAIAIAIADITIUIULANUREITUIUIRZY
o MsudAsulszianiaya

o = Q/
aﬂwmnsmummmaﬂ
2110101 3@nssumauiieas 3w 20/5/02 2
aa =1 Q/ 1 a‘
L TLURR TdsunsumaLa’fe
Tadusifieniu import jlab.JLabIO;
. ¥ L X e o oo _ B public class Mean ({
ﬂ?lll/i = ﬂ?ul/i ﬁ)?l/gl/ﬁ)ﬂ‘li UNWIY I public static void main(String [] args) {
double x = 0.0;
x += JLabIO.readDouble ("data #1 : ");
R y y X += JLabIO.readDouble("data #2 : ");
o Y A -] - £ 7 x += JLabIO.readDouble("data #3 : ");
619 ‘1/5 ﬁ?l/gl/ﬁ)ﬂ?f— Wi I x += JLabIO.readDouble ("data #4 : ");
x += JLabIO.readDouble ("data #5 : ");
System.out.println("mean = " + (x / 5.0) );
x =x - 5.0; x -= 5.0; }
} JLab>java Mean
x = 3.0 * x x *= 3.0 data #1 : 12
| data #2 : 35.5
x=x% (y+2z*al); x %= (y + z * a) data #3 : 16.8
x = x / (2.0 * x) % /= (2.0 * x) data #4 : 19.0
I I data #5 : 2.2
mean = 17.1
o |a.va o v P JLab>
'J‘ﬂ;]flJ ANAU = AaJIaRNU
2110101 3enssumaniinas 30 20/5/02 3 2110101 3einssumaniiLeas 3N 20/5/02 4




AIUFUTRNITAUFIU : NUIULANURLIZY (6ia)

e NSLANATIAZUTY AUl
— a++ U1A229 a WlH wdrdaaAnA 129 a dudnnile

~ ++a LANA2AY a Budandls udrAaaineuld

AIUFTRNITAUFIU : NUIULANURLIZY (6ia)

e NMTRAATALZUTY Tdaduuy

- a-- d2a9 a W% udrrasand1uad a avnily

— —-a ARAIUAY a ANy udrdaane 1

int i int j int k int i int j int k
| int =1, j=2, k; L 2 ? | int i=10, j=4, k; 10 4 Z
_% i++; 2 2 ? . _é i--; 9 4 ? -
€ ++3; 2 3 ? gsg = --3; 9 3 ? gsg
= e aQ = € g
&5 e 3 2 > | 28 g 5o, 8 8 > |22
g £ g £
2 ko= 4] 4 i 4 3 6 2 k= -3 - --i; 7 7 0
‘= ‘=
i k = j++ + ++1; 5 4 8 L k=3-- - --1; 6 6 1
2110101 Jenssumauiieaas 3 20/5/02 5 2110101 JeInssumauiigas 3 20/5/02 6
(- % 1 =l 1 o o & o G
AMIRAEIIIIIY AL auAIAIM NI UIULAN
e diavlaidl comma
double x=10.0, y=20.0, z; P PN o o = & = |
e long davilavnaala | 3a L (waatdnunsalva))
2o xRy oy o FIURY : wZauzuala 0 (antiuml 0) S
R | . e shulda : dastauae 0
compiler 3iv9 v 2w
Z = Xttty o FIURUUA : AavlauaIa OX
Z = X--+--Y;
int basel0 = 2545; long basel0 = 2545L;
Z = Xttty int base8 = 04761; long base8 = 04761L;
K int baselé = 0x9F1; long basel6 = 0x9F1L;
} ’compller N
Z = X----- y I
(X++) ++; ‘—‘Vi']vlljvlﬂv
' |
2110101 3enssumaniinas 30 20/5/02 7 2110101 3einssumaniiLeas 3N 20/5/02 8




AstdauatadsNiduituIuxzdg

e float aaviavinaela f v3a F
e double flavinagne d waa D w3a'llufialé

o aulusduuuta Milnnsaasla 10 anAavle 1y
— 1230000000.0 wgieutilu
e 123E7 (Fownu 123 x 107)
e 12.3E8 (Gounu 12.3 x 108)
e 0.0123E11 (fownu 1.23 x 1011)

’ 116 e l@nA'lél

- -0.000567 t@iauiilu
e -567E-6  (feunu -567 x 10-6)
e -5.67E-4 (founu -5.67 x 104)
e -0.567E-3 (founu -0.567 x 10-3)

atAidvdiag
tudruudu

2110101 3@nssumaninas 3w 20/5/02 9

Astdaudszinnuadiiaya

e U9ANILAAAaINNTIURaudayadssinnitiel

foanilsziannily 1zt

— niAldfiaaedinazdnlsuainuaiadseian
— U4 method wassruuisudiayamuazilssansuiiis
— fimshudNINWITAY wedasnsnadfiamdle
— uai'ldannnsennadiva widasnisilaig

int dx, dy, halfDist;

halfDist = 0.5 * Math.sqgrt (dx*dx + dy*dy) ;

||

2110101 JeInssumauiigas 3

20/5/02 10

Type Checking

e MslviARaUszLAnAuaInUsatandalynu

public class TypeChecking {
public static void main(String[]
double x = 1.0;
short k 100000;
float f 1.2;

args)

1
} JLab>javac TypeChecking
TypeChecking.java:4: [#1102] [#1155] anageyt&amiu
wiuehuasdiaya'lé wu int wediavnns short, column:15
TypeChecking.java:5: [#1102] [#1155] anageyt&amiy

wiuehuavdiaya’lé wu double wsidiavns float, column:15
JLab>

compilation error

2110101 3enssumaniinas 30 20/5/02 11

nsildaulszianuasiiaya

e cast operator : 1gfialszianiniinaialulrdy

PInthiiwadinaasnisTitdaau

public class TypeCasting
public static void main(String[] args) {
int j = 3;
System.out.println("int : " + (1 / 3J));
System.out.println("float : " + (1.0F / (float) j));
System.out.println("double : " + (1.0 / (double) j ));
} } JLab>java TypeCasting
int : 0
int j float : 0.33333334
3 double : 0.3333333333333333
JLab>

> / 4444 0.3333333333333333

2110101 3einssumaniiLeas 3N

20/5/02 12




dayaaragauialunisillaulssiandaya

o

[ 4
Q =

o a [J ° [
o LURBUANIAUIUAFILTUANUIULAN LAMILYNARTAY

&
wRauliiiudssianisuaisdiayaléwaunin
diayaatagaiing wuuudang

public class LossFromTypeCasting {
public static void main(String[] args) {
int 1 = (int) 12.999;
int k = 196620; // 0x3000B
short tiny = (short) k;
System.out.println("i = " + 1i);
System.out.println("tiny = " + tiny);

}

} JLab>java LossFromTypeCasting
i =12

tiny = 11
narrowing primitive conversion I JLab>

2110101 3@nssumaninas 3w 20/5/02 13

Narrowing Primitive Conversion

e byte (flu char
e short (flu byte W3a char
e char flu byte %32 short
e int \flu byte, short, #ia char
e long \flu byte, short, char, #3a int
e float vu byte, short, char, int, ¥3a long
e double \flu byte, short, char, int, long, W3a float
2110101 3@nssumauiieas 3w 20/5/02 14

525959816 UANTVINIY

e cast operator azgnvinnau + —* / %
WEKAY () way unary + —

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

double x = 1.9, y = 10.9;
System.out.println(" (int) x * yv = " + ((int) x * vy));
System.out.println(" (int) yv * x = " + ((int) y * x));
System.out.println(" (int) (x * y) = " + ((int) (x * y)));
System.out.println(" (int) (y * x) = " + ((int) (y * x)));

} } JLab>java PrecedenceOfCasting

(int) x * y = 10.9
(int) y * x = 19.0

(int) (y * x) = 20
(int) (x * y) = 20
JLab>
2110101 3enssumaniinas 30 20/5/02 15

nsildaulszianuasiiayandidn Tusis

]
(%4

o alvimAudrIndsnsurtrvtiaualaninenin

o

e +—* /32 % lutinwauiudayasrvilssinniu

dfidayaniioilu double azldnudndiilu double éas
Laiduiiu drfidayaniodlu float asldaudndniu float de
®aidusfu drfdayantioifly long asldaudndiilu 1ong éne
Vaitatuiiu wasudayarediiy int

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

int 1 = 7, j = 8;
double x = 0.5F * 1 +
System.out .println("x

} } JLab>java AutoConversion

x = 11.5

JLab>

Ji
=" + x);

widening primitive conversion I

2110101 3einssumaniiLeas 3N 20/5/02 16




Widening Primitive Conversion AN

e byte \flu short, int, long, float, W32 double

e short (flu int, long, float, W32 double ’ double x = (1/2 + 1/2); x fienwila ?
e char Wlu int, long, £loat, ¥3a double ’ float y = 1.0/2.0; y fidinla ?
e int tflu 1ong, float, #3a double : — '
e long \lu float w32 double |douvle z - 4d + 5; z fidwile ?
e float vilu double

anvih indnvinaq 2asiugamele Wa
+ ulanu int w3a long \lu float ’dOUble u=20.0+ 1/2;
e 1&8aU long {lu double

u fiavinie ?

public class Widening {
public static void main(String[] args) {
int big = 1234567890;
float approx = big;

’double v = (0.0 + 1)/2; v fidwvinie ?

double £ = 212.0;

System.out.println("big = " + big); double ¢ = (5/9) * (f - 32); c fidwvihla ?
System.out.println("approx = " + approx) ;
} } JLab>java Widening
‘eeeeeeeeeeeeeeeeees| Pig = 1234567890
approx = 1.23456794E9
JLab>
2110101 3@nssumaninas 3w 20/5/02 17 2110101 3enssumaniinas Wn 20/5/02 18
ﬂl 9/ 4 dl 9/ 4
PN PN NP
floating point fuunaadin
public class Imprecisionl ({ public class DivByZero
public static void main(String[] args) ({ public static void main(String[] args) {
double x = 20.1; int i = 0;
double y = x + 16.8; JLab>java Imprecisionl int j =5 / i;
System.out.println(y); 36.900000000000006
} JLab> System.out.println(j) ;
} ) }
} JLab>java DivByZero

java.lang.ArithmeticException: / by zero
at DivByZero.main (DivByZero.java:6)

sdunisaaiuadey

. L Exception in thread "main"
public class Imprecision2 ({
public static void main(String[] args) ({ JLab>
double x = 1.0E-200; . s . = va s e
System.out.println(x * x / x); JLab>java Imprecision2 Anuanluanhifian infinity
System.out.println(x * (x / x)); 2'3}200 gorfunsusiaguedasvinlitinanuAanaia
} } Thabs augvinenu (Baniiia exception)

2110101 3enssumaniinas 30 20/5/02 19 2110101 enssumauiinas 3wn 20/5/02 20




public class DivByZero
public static void main(String[] args) ({
double i = 0.0;
double j = 5.0 / 1i;
System.out.println(j) ;
System.out.println(0.0/1) ;

} JLab>java DivByZero
Infinity

NaN

JLab>

floating point TuafiaAn infinity
uag NaN (Not a Number)
Aotunismsenaduedaylitia exception

2110101 Jenssumauiieaas 3
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2110101 : asvinTdsunsumaunILanas

String wag I/O Wugu

AAIUIAINTTUAANNILAAS
IavnTalunIINaAE

Q.

213

o dayaissinn char
e diayaisyian string

— methods Mty string wag + operator
e Console Input / Output

- System.out .print, System.out.println

— A&9A&9 JLab I/0

2110101 JeInssumauiigas 3 20/5/02 2

dayaiszianadnusy (char)

e fiayauLul char AaMaNUTLHITIAT

o anausg (character) Aa
— Manws (Tunw6199 )
wdu 'a’, 'b', ‘A", 'B', 'Q', 'a’, o'
— e 0-9 (Tunaweeg )
wdu 1Y, "2, 'a’, o
— Joydnwainidl (Tunameinge )
vidu #', 'S, B, e
— saAuauailnsal
2y \n' MAuussialuil \c' 61 tab

2110101 3enssumaniinas 30

20/5/02 3

ANTULNUD NAUTEAILITWR

o AMUAUNUTEE9Y fansldsiEnsgIu (A
13031 Unicode) auna 16 dia anusesasnliosia
LU
— 'a' (sa 0061,), 'b' (s3%& 0062,,), 'A' (s 0041,,),

'B' (s¥& 0042,), 'Q' (W& 03A9,), 'c-' (sWa OES8,,),
'n' (s%& OEOL,), 'v' (sW& OEO2,)

e 5295 URTHAN N

(internationalization wdiautiain i18n)

2110101 3einssumaniiLeas 3N 20/5/02 4




ANSLALUAIAIAILULY char

e ANAYAILUL char WaunalutaIadnung '

o AnuTNLABLIN ¢iavld escape sequence
(Buea \ ) 1y

— n\n' ffuussialv

— "\t’ @étab

— \\' deydnueal \ (backslash)
- \'' Jeydnwal ' (single quote)
— '\ Jeydnwal » (double quote)

2110101 Jenssumauiieaas 3

20/5/02 5

2 Luwmliaudy '2'

o FUIULAN 2 short| 00 02
— Mdfunsdszananacivagiadans (+—* / % ...)

e ANy '2' 00 32

char

— lfasnsseninvalnsal ugAIMIYAANIN ViEalsHa

naLGodnusaug

— mydsznanalivadiamansiuanuse e li'lana
atnan@e ('2' + '3' ile '5')

— azinlldssnanadivadiamaniidasil dauily
UGN

dadatne : d3uruLdu 2 we'lsid character '-2

2110101 JeInssumauiigas 3

20/5/02 6

dayaiszianaadnuse (String)

String \dauBueln s dMlnal

o fiayauul string LAUMANUILIGENR Y 62
e AAYEILLL String Waunaluiaiasving "
o LUAUANAYAILUL String INUTINATULE

o BEUAFUIUNNUTEIT ANNEND

e (3an """ 31 null string

public class StringSample {
public static void main(String [] args) {
String sl "This is a string literal";
String s2 "This is an illegal
string literal";
}

}

2110101 3enssumaniinas 30

20/5/02 7

MU{ITRNT + iU String

e string AMmUHiiRn1saRENAD +

e + AanIsAaRLINUITLRAIRLTNNILAY

o Wadiayauul string + Audiayale dayaiiu
azgntldautilu string Aau WIF9 +

public class StringConcatenation ({
public static void main(String [] args) {
String sl = "Approx. value of PI";
String s2 = "is";
System.out.println(sl + s2);
System.out.println(sl + " " + s2);

System.out.println(sl + " " + s2 + " " 4+ Math.PI);

JLab>java StringConcatenation
} Approx. value of PIis
Approx. value of PI is

JLab>

Approx. value of PI is 3.141592653589793

2110101 3einssumaniiLeas 3N

20/5/02 8




AaAITILIV : ANKUNT +

’”1+‘2:"+}L+2.0; I

toString

"1 + 2 = 12.0"

AaAITILIV : ANeUNT +

’"1+2 = " 4+ (/1+2/.O);I

int to double

toString

n3 . on"

"1 42 = 3.0"

2110101 3@nssumaninas 3w 20/5/02 9 2110101 3@nssumauiieas 3w 20/5/02 10
string Lilddssiandayanugiuluan 1119 methods wa9 string
e string iU class 1asgruluam e length() Au int deunuanueIvassednuseil
* i method 1Widanldunung . toUpperCase() AU string defiAmiiauans
e 3538014 method 2ae String dnusedl uddanusdungrnadldsududilng)
— fiadulsiily String e trim() Aa string gGefidnusiauanadnused weda
— MUMILLATAINNNLAR spaces 7iagnivdineiasnivalnaan
— MuAIaia method public class StringAPI ({
— auéae () public static void main(String [] args) {
= . 2 o do o String sl = " Moo Mak ";
— malwrudasidasls duiu method N System.out .println(sl.length());
String sl = "Java JA"; System.out.println("\"" + sl.toUpperCase()+"\"");
String s2 = s1.toUpperCase(); // "JAVA JA" } System.out.println("\"" + sl.trim() + "\"");
char ¢ = s2.charAt(2); // V! \10 ‘
} " MOO MAK "
"MOO MAK"
2110101 3enssumaniinas 30 20/5/02 11 2110101 3einssumaniiLeas 3N 20/5/02 12




119 methods wav string (6a)

e substring( int b, int e)
— 53U int &A9AUIU (auuﬁ‘lﬁﬁ'mﬂu b uag e)
— AU string MiilusednusztaaEudoussii b iy
U e—-b M

Methods 6194 w89 String

e string § methods unauNa TVl
e agnniTaazidandadalu help file uav Java API
e 1u JLab nailu F1 uad?1viszuuni@nin String

— shunivinagauasaadnuszRasiuLKLe 0 charht compareTo concat
! contentEquals copyValueOf endsWith
1 tByt tCh
public class Substring f{ cquars gerbytes ge ars
ublic static void main(String [] args) { hashCode indexOf intern
P , . lastIndexOf length matches
String sl = "Scorpian'"; .
System.out .println (sl.substring (1,5)) ; regionMatches replace replaceAll
) 4 ’ ‘P ’ g ! replaceFirst split startsWith
) ; subSequence substring toCharArray
} JLab>java Substring .
L 012 345¢6 7 corp = toLowerCase toString toUpperCase
Siclo/rip|i|a|n JLab> trim valueOf
2110101 3@nssumaninas 3w 20/5/02 13 2110101 3@nssumauiieas 3w 20/5/02 14
- : s
Java API Help File Tdsunsungadtiatfiay

e siavwalduazau help file iy
3 mnﬁu‘%ms‘@ﬁ‘l?‘jmnmﬂ AU NUG AavAULAY
aulvidlu Wadavnsld

o TR nTudfHiieing

2110101 3enssumaniinas 30 20/5/02 15

e Requirement

— uwdgavdatdauannvunaauidauilésy
e Analysis

— Sununaeuuadtfaum U ilunuw

— udavffalfiauneaaniw

— diadone : Waufifiaengafa "SEPTEMBER"
e Design

— &59aadnuszenn 9x12 = 108 7 ussadiadau

Gavaadull ihauay 9 Mdnus

5|a[n[o]a[r[y] | \;\E\B\R\U\A\R\Y%\M\A\R\c\H\ o]

2110101 3einssumaniiLeas 3N 20/5/02 16




Hovunsusaviiatdau

(Bunsvineu)

A
85198639 month
Audalfaunonua

FulauLiiaun
vAulaeunds m

A

HP3ILALAIULAED
9 9(m-1) &
9m-1 way month
h 4

( aunsvinenu )

2110101 Jenssumauiieaas 3

20/5/02 17

TUsATUAUNWaLRaU

import jlab.JLabIO;

public class Month ({

public static void main(String [] args) {
String month = "";
month += "JANUARY FEBRUARY MARCH APRIL
month += "MAY JUNE JULY AUGUST

int m = JLabIO.readInt ("Enter month number :

month += "SEPTEMBEROCTOBER NOVEMBER DECEMBER ";

n.

n

") ;
).

System.out.println (month.substring (9* (m-1),9*m)) ;
} JLab>java Month
} Enter month number : 2
== rEBRUARY [
JLab>
1111111111222 2

0123456789 01234567890123
a[alx|u[a[r[¥] | |#[=[e[r[v]a]]v] [u]a[r[c]x] [...]

2110101 JeInssumauiigas 3

20/5/02 18

A1&9 console I/O Aug uluain

° LFAYAANIDAN

14 System.out.print( ), System.out.printin( )
o Fudiayanilunun

14 System.in uaddldagejoennidaniiag

// read a string from standard input
BufferedReader reader = new BufferedReader (

String s = "";
try {
s = reader.readLine() ;

} catch (IOException e) ({ - . 4
e.printStackTrace () ; ﬂOEI\‘Ja'mle‘g‘LSa\‘J

) Taitilu'ls

new InputStreamReader (System.in)) ;

2110101 3enssumaniinas 30

20/5/02 19

A1&9 console input Afilvitawiglu JLab

JLabIO.readInt() : 55U UIULAY
JLabIO.readDouble() : sasuaN1UIUIR
JLabIO.readString() : safuaaadnusy
AMaluraduazlansa'lila string A'le
Al azuaavaanlanIwAausutdaya
AZAAILANUTTNIA import jlab.JLabIO;
Vussiausng uaelusunsy

2110101 3einssumaniiLeas 3N
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A1&9 console input Afilvitawiglu JLab

import jlab.JLabIO;
public class Month ({
public static void TestJLabIO(String [] args) ({
String name = JLabIO.readString("Name : ");
int age = JLabIO.readInt ("Age : ");

double tax = JLabIO.readDouble ("Income Tax : ") ;

System.out.println(name + ", age = " + age
+ ", tax = " + tax);
} JLab>java TestJLabIO
m==———===| Name : Somchai
Age : 41

JLab Wa9ad | tncome Tax : I won't tell you
invalid real number, try again

Bar code : un@s51u EAN-13

e 1fuunasgu bar code Usznausraditan 13 62

e fINVENFnAadILauRLAE (check digit) Gogn
WatNaldasiagaumnugneay 12 aanedne

o v Qs [ o Q/ o
o MuUUAlH MmN Fgatduiauardui 0

c=[10-| Y. d,+3x Y d, |mod 10 [mod10

0<k<11 0<k<i1
k is even k is odd

15000.50 _ o o .
Somchai, age = 41, tax = 15000.5 7 (10-(92%10))%10 _
JLab> 012345 678908'
2110101 3@nssumaninas 3w 20/5/02 21 2110101 3@nssumauiieas 3w 20/5/02 22
Tudsunsuunn check digit uas EAN-13 ANKRR!

Requirement

— w&a9 check digit vasdaay 12 nanluszuu EAN-13
Analysis

— Fuday 12 nanmawilunun

— ldgasnisnn check digit uas EAN-13

— u&av check digit nyaanaw

Design

— @audv9u

Implementation

— Wauldsunsu

2110101 3enssumaniinas 30 20/5/02 23

((74+143+5+74+9)+3(0+2+4+6+8+0)) = 92

Bun1svineu

FugesarAulu d

|

s = 3*(d,+d;+ds+d,+d,+d,;)

s += (d,+d,+d,+ds+dg+d,)

(10-(s%10))%10

AUNTVINU

2110101 3einssumaniiLeas 3N 20/5/02 24




Tidsunsuunn check digit uas EAN-13

}

}

import jlab.JLabIO;
public class EAN13CheckDigit ({
public static void main(String[] args) ({

int s = 0;

s += Character.
s += Character.
s += Character.
s += Character.
s += Character.
s += Character.
s *= 3;

s += Character.
s += Character.
s += Character.
s += Character.
s += Character.
s += Character

String d = JLabIO.readString("Enter 12 digits

digit (d

.digit(d.
System.out.println("Check Digit is "

")

.charAt (1), 10);
.charAt (3), 10);
.charAt (5), 10);
.charAt (7), 10);
.charAt (9), 10);
.charAt (11), 10);
.charAat (0), 10);
.charAt (2), 10);
.charAt (4), 10);
.charAt (6), 10);
.charAt (8), 10)

charAt (10), 10);

(10-(s%10))%10) ;

2110101 3@nssumaninas 3w
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2110101 : asvinTdsunsumaunILanas

Selection : if, if-else, switch-case

AAIUIAINTTUAANNILAAS
IavnTalunIINaAE

¢

8/

U

e @ if

e @&V if-else

e Boolean expression
— Relational operator
— Boolean operator
— operator precedence

o Nested if

e Statement & block

e switch-case

o MIUFHULALUINUIUIFILREIATI

2110101 JeInssumauiigas 3

20/5/02 2

TUsAsUMITINNRAY

Requirement

— dhudnuanngli udugaesnigasuasiruiuiy
Analysis

— SuAnuuazenumudunuv

— i Math.sqrt uMINNNA&a9

— WRAITNTRITIUN E M9 an I
Design
— U

Implementation
— Waullsunsu

2110101 3enssumaniinas 30

20/5/02 3

F991U TUTHATU LLRYAITNARAL

BuA15vineu

import jlab.JLabIO;

FUFIUIUIABY public class Sgrt {

viuladuwals x

public static void main(String [
double x = JLabIO.readDouble

{ Math.sgrt(x) )

y
( aunsvineu )

2110101 3einssumaniiLeas 3N

(n
System.out.println("sqgrt(x) =
Math.sqgrt (x)

} JLab>java Sqrt

x = 1.44
sgrt(x) = 1.2
JLab>

20/5/02 4




NI NAFAL

o aglsasiAndiudglidiauirurudinay

Tusunsunrisniigay (atfulsuilye)

e Requirement
mport 3lab.JLabIo; - a:u:hmummgﬂﬁ LRILFAITINNFDIUDIIUIUUY 6
tudruulisaau
public class Sgrt {
public static void main(String [] args) { [} Ana|y5|s
double x = JLabIO.readDouble("x = ") ; e . - A .
System.out.println("sgrt(x) = " + — SUAUWIUAFTINIUNMIL T UA NN
Math.sqgrt (x) ); v A o " - - n
} : — f1faau Tiudag "Re-run with non-negative number
} JLab>java Sqrt v . . a 4 .
x = -8 — dfluunnnia 0 Miudgavsndgasnmulanvaanin
sgrt (x) = NaN .
JLab> e Design
\fia x < 0 Math.sqrt(x) agAuafifiaamaneain il — 1 @aukY
(not a number) Aflazgniddauiiiu "NaN" laudanigaanin o :
Jln7ldaralaidintlaaununag NaN adsudTdsunsulivida Implementatlon
AMNNUNE — auldsunsy
2110101 Jenssumauiieaas 3 20/5/02 5 2110101 JeInssumauiigas 3 20/5/02 6
Q/ - -
W99 Selection : if statement
true
e R TP VO EN Boolean expr.
Aulaaauls x
false
"Re-run with
non-negative
number"
if ( Boolean expr ) {
do this ;
}
AUNNTVINIU
2110101 3enssumaniinas 30 20/5/02 7 2110101 3einssumaniiLeas 3N
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Tds1nsy uazNITNa AL

import jlab.JLabIO;

public class Sgrt {
public static void main(String [] args) {
double x = JLabIO.readDouble("x = ");
_rif (x < 0) {

1
/ /rr>if (x >= 0) {
’ System.out.println("sgrt(x) = " + Math.sqrt(x) );

System.out.println("Re-run with non-negative number") ;

JLab>java Sqgrt
x = -8
Re-run with non-negative number

JLab>

x = 1.21
sgqrt(x) = 1.1
JLab>

a

fiadoine : aaansmﬁm"amﬂua%onmi‘t@nsﬁ
niounug (uagylifinraiuldonsanduvive)

JLab>java Sqgrt

ASNRY!

Bun1svineu

FUFIUIUAGY
vAulaends x

"Re-run with
non-negative
number"

Math.sqgrt(x)

AUNITVIN9U

2110101 3@nssumaninas 3w 20/5/02 9 2110101 3@nssumauiieas 3w 20/5/02 10
Selection : if-else statement Tsunsu wagnIneasay
import jlab.JLabIO;
false true i
Boolean expr, publlclclass sqrt { .
public static void main(String [] args) {
v double x = JLabIO.readDouble("x = ");
do this if false‘ ] do this if true it (x <0 { . .
System.out.println("Re-run with non-negative number") ;
} else {
System.out.println("sgrt(x) = " + Math.sqgrt(x) );
1
}
1 JLab>java Sqgrt
if ( Boolean expr ) { x = -8
do this if true Re-run with non-negative number
I
JLab>
} else { JLab>java Sqrt
do this if false ; x = 1.21
} sqgqrt(x) = 1.1
JLab>
20/5/02 11 2110101 3einssumaniiLeas 3N 20/5/02 12
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fiwalydu (Boolean Expression)

o lamaansgtiluilszian boolean

e F59UNANANTT LI
— relational operator : gFauinudiayavuuiugiu
LU WNAIT UaanIn LinAy
— method NAUAIUILLAN boolean

— boolean operator : fZianANNFNRUSINIUYEY
12U and or not

e boolean tUAautilu string ‘leitviniu

public class TrueFalse {
public static void main(String [] args) {
System.out.println( true + " " + false );
}

} JLab>java TrueFalse
true false

JLab>

2110101 Jenssumauiieaas 3

Relational Operators

o MFauaudayadsstnniugiu lowa

< (vlaanin) > (u1andn)
<= (flagnwaawindu)  >= (uaniiwialvindu)
== (1vinfu) = (luwvinAu)

e dayaMminunZauiaugasiiudssianifiardu
wralidnannisuazianisiddsulssinndaya 1du
LAENAUANAIUNIAUOFAFAS

o lamaanstiluilssinn boolean

( (n%2) ==1) leduiu
e true &1 n duianwua n = 1 Wwiiay n == 1 I
e false 1 n Lfudug
2110101 3@nssumauiieas 3w 20/5/02 14

Boolean Operators

1#p3agnang && wnu and

ldiA3asviang | | unu or

1#e3agnriane | wnu not

and or \umijiifnisiaifianfinaiyduaas
fiwaud latdufinauydulng

— W A uag B (Hulinaiydu

~ A && B \lu true fia 9 A uay B iy true vivg

(-9

- a || B\flu true \fla A w3a B \ilu true &nudlodn

al

not tHusdfiiinsiiatdRaunanasiwaiydun
Avualii nadaduia wiaanniatduase

2110101 3enssumaniinas 30 20/5/02 15

TUsunsuLRaITaLfau

Sunaneauday (falddous 1 89 12)
LAV TaLfaumIuRINLLRUN LATY

T m wnuvinaauLdauiléasy
go3vtanaouadidnesdail 9(m-1) 9 9m-1 A
Aalialfau

dldiilaudiaud 2 Anfuaesetiandroadl

1111111111222 2
0123456789012 3456 7890123
a]a|w|u|alr]y| | [#[e[e[r[v]a]r[¥| |u|a|r[c[g] [...]

2110101 3einssumaniiLeas 3N 20/5/02 16




TUsLATULRAYTaLAaU

o aglsasiAndiuagldilautautdauin 100

img

ort dlab . JLabI0:

}

pub

e}

JLab>java Month
Enter month number : 100

of range: 900

Exception in thread "main"
JLab>

String index out

java.lang.StringIndexOutOfBoundsException:

at java.lang.String.substring(Stpfng.java:1473)

at Month.main (Month.java:10)

int m = JLabIO.readInt ("Enter month :
System.out.println (month.substring (9* (m-1),9*m)

LA StringIndexOutOfBoundsException

2110101 Jenssumauiieaas 3

AseaRaudau'la

Bun1svineu Bunisvineu

a%'lpam%a ngonth a%wqam"‘so month
iudiatiauionua Audiafiauionua

FuLauLiau
Auladiwds m

FuLauLiau
vAuladiwils m

true
1<m<127?
y
gasvtiaguay false ga3vtiaauay
month 69usi6IN month Gyuwesi6IN
9(m-1) &y 9m-1 9(m-1) &iv 9Im-1
l

A 4

( aunsvineu ) ( aunisvineu )
2110101 3@nssumauiieas 3w 20/5/02 18

TUsunsuLRAITaLfay

import jlab.JLabIO;

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

String month = "";

month += "JANUARY FEBRUARY MARCH

month += "MAY JUNE

month += "SEPTEMBEROCTOBER NOVEMBER DECEMBER ";
int m = JLabIO.readInt ("Enter month number :
if ((1 <= m) && (m <= 12))

System.out.println (month.substring (9* (m-1),9*m)) ;

2110101 3enssumaniinas 30

aulunitly aulanaiaunuy

e (1<=m) && (Mm<=12)

e (0<m) && (M<13)

e (12>=m) && (1<=m)

o (m==1)[|(m==2)][(m==3)||(m==4)[|(m==5)]|
(M==6)||(m==7)||(m==8)]|(m==9)||(m=10)|
(m==11)||(m==12)

o I (I(1<=m) || Y(m<=12))

o I'( (m<1) [| (m>12))

2110101 3einssumaniiLeas 3N 20/5/02 20




AMTIIAINUIFY

e (1<=m) & (m<=12) @&a !(m<1) || (m>12) ?

2110101 Jenssumauiieaas 3

(l<=m) | (m<=12) | (1l<=m) && (m<=12)

true true true

true false false

false| true false

false| false false
.|

(m<1) | (m>12) [(m<1) || (m>12) [ ! ((m<l) || (m>12)
false | false false true
false | true true false
true false true false
true true true false
|

20/5/02 21

AnATRAITAUA I UNTUH IR NS

o AMalulvdy
e unary + — ++ -- |
e type casting

e X / O/0 1nt ki
° binary + — boolean b = ! k==0; // wrong
e < > <= =
if ( 3<=k+l && k<=5 || k>=9 ) {
o == |I= // k=2,3,4,5, 9,10,11, ...
[ J && } |
e |
e = X= /= 0/0— += —=

2110101 JeInssumauiigas 3

TUsLATULRAYINUIUTUAAILA AU A.N.

Requirement

— Wrdaun.w. aa9fAlviung 28 wia 29 Ju

Analysis
- Suaadl (du a.6.) fruniswiluiuw

— UinsnesavilafngsAuiauandinuiuulubiau n.w.

Design
— aui9IU
Implementation
— Weaullsunsu

2110101 3enssumaniinas 30
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AMInadaulaingsinu

o tAaunuAWuUSsUaNl y (A.6.) U 29 Jullia
— w2l (a.6.) davusiia 4 a9 wadasulseia 100 i
961 anIunsalnmisela 400 aaen

20/5/02 22

e 112002 a.w. 4 28 Fu (w1see 4 Liaedn)

e 12004 n.w. fi 29 Fu (W96 4 a9a? wagusae 100 liav)

e 1 2100 n.w. i 28 Ju (w9628 100 audd)
e 112000 n.w. & 29 Fu (»15678 400 RIM)
- iy Aatrull (a.4.)
e (Y% 4) ==0 ununsnagauiinisala 4 aved ?

e (y % 100) '= 0 ununsnagauinmwisala 100 liaed ?

e (y % 400) == 0 ununisnagauinmsale 400 aead ?

if ( (y%4 == 4 && y%100 != 0) ||
(y%400 == 0) )

2110101 3einssumaniiLeas 3N
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ASNRY!

false

BuA15vinenu

Fuaul
Auluduls y

(y%400 == 0) »7a
y%4==0) uaz (y%100 != 0)

true

TUsLATHLRAYAIWIUTUNAILA AU A.N.

import jlab.JLabIO;
public class Feb {
public static void main(String [] args) ({

int y = JLabIO.readInt ("year = ");

if ((y%4==0 && y%100!=0) || (y%400==0)) {
System.out.println("Feb. has " + 29 + " days.");

} else {

System.out.println("Feb. has " + 28 + " days.");

}

!
} int y = JLabIO.readInt ("year = ");
=== int numDays;
if ((y%4==0 && y%100!=0) || (y%400==0)) {
numDays = 29;
} else {
numbays = 28;
A 4 }
<:an15mjaju:> System.out.println("Feb. has " + numDays + " days.");
_|
2110101 3@nssumaninas 3w 20/5/02 25 2110101 3enssumaniinas Wn 20/5/02 26
Nested If Nested If
if ( A) { true if ( A) {
if ((B) { A if ((B) {
if (c) { B true E ;
D ; if (c) {
} E D ;
} true }
) }
D |
J
v v

2110101 3enssumaniinas 30 20/5/02 27 2110101 enssumauiinas 3wn 20/5/02 28




Nested If

Hovuuaasdatiiau

if (2a) { (AU
if ( B) { » -
E f579&639 month
’ < ' a &
if (c) { WAudialiauionua
D ;
} fuRuhiau
< o
} else { vuladiuis m
G ;
if ((H) {
J ;
}1 feveanuay
} ; se { month AueeIN
} d 9(m-1) &9 9m-1
| l
(_aunsvineu )
2110101 Jenssumauiieaas 3 20/5/02 29 2110101 j@inssumaniitaas un 20/5/02 30
: S . T
Tisunsuuanviatfau Short-circuiting
import jlab.JLabIO;
. if (x 1= 0) {
public class Month { if (y/x > 5) {
public static void main(String [] args) { g o= 1:
String month = ""; } !
month += "JANUARY FEBRUARY MARCH APRIL " }
month += "MAY JUNE JULY AUGUST "
month += "SEPTEMBEROCTOBER NOVEMBER DECEMBER ";
J:_nt m = JLabIO.readInt ("Enter month number : "); if (x != 0 && y/x > 5) { if (y/x > 5 && x = 0) {
if (1 <= m) { z = 1; z = 1;
i (m <= 12) { } }

System.out.println (month.substring (9* (m-1),9*m)) ;

}
}
}

}

2110101 3enssumaniinas 30 20/5/02 31

i1 x == 0 azlufinsarudal y/x

AU y/X Aiaunadau x 1= 0

Short-circuiting (LiAaVUA WENENNUINIAR)
e N3l && AvtANUsufiu expr Mvada'ld d1wu expr Mdlu false
e n3dll || autdniszidiu expr mvanda'ld drwu expr Ay true

2110101 enssumauiinas 3wn
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Statement wa Block

e Block ﬁandmaans‘sﬁmmé’a Aasauaa { }

if (Boolean Expression)
a statement ;

if (Boolean Expression)
a statement ;
else

a statement ;
.|

if (Boolean Expression) {
statements ;

if statement

if (Boolean Expression) {
statements ;

} else {
statements ;

}

if-else statement

aulanalawuy

if (x < 0) | if (x < 0) if (x < 0) x = -x;
X = -X; X = -X;

}

if (x < 0) | if (x < 0) done (x < 0);
done = true; done = true;

} else { else
done = false; done = false;

!

2110101 3@nssumaninas 3w 20/5/02 33 2110101 3enssumaniinas Wn 20/5/02 34
Y =} : =]
Tdsunsulaavdiatfay TiUsunsulgavdiatfay
import jlab.JLabIO; import jlab.JLabIO;
public class Month public class Month {
public static void main(String [] args) { public static void main(String [] args) {
String month = "Illegal month number"; String month = "Illegal month number";
int m = JLabIO.readInt ("Enter month number : "); int m = JLabIO.readInt ("Enter month number ")
if (m == 1) month = "JANUARY"; if (m == 1) month = "JANUARY";
if (m == 2) month = "FEBRUARY"; else if (m == 2) month = "FEBRUARY";
if (m == 3) month = "MARCH"; else if (m == 3) month = "MARCH";
if (m == 4) month = "APRIL"; else if (m == 4) month = "APRIL";
if (m == 5) month = "MAY"; else 1if (m == 5) month = "MAY";
if (m == 6) month = "JUNE"; else if (m == 6) month = "JUNE";
if (m == 7) month = "JULY"; else if (m == 7) month = "JULY";
if (m == 8) month = "AUGUST"; else if (m == 8) month = "AUGUST";
if (m == 9) month = "SEPTEMBER"; else if (m == 9) month = "SEPTEMBER";
if (m == 10) month = "OCTOBER"; else if (m == 10) month = "OCTOBER";
if (m == 11) month = "NOVEMBER"; else if (m == 11) month = "NOVEMBER";
if (m == 12) month = "DECEMBER"; else if (m == 12) month = "DECEMBER'";
System.out.println (month) ; System.out.println (month) ;
}
}
2110101 3enssumaniinas 30 20/5/02 35 2110101 enssumauiinas 3wn 20/5/02 36




switch - case

switch
case
case
case
case
case
case
case
case
case
case
case
case

}
}

}

(IJ\]O'\U'I»#(»J[\)I—'/S\

\e)

10
11
12

2110101 Jenssumauiieaas 3

import jlab.JLabIO;
public class Month {
public static void main(String []
int m = JLabIO.readInt ("Enter month number :

{

: System.
: System.
: System.
: System.
: System.
: System.
: System.
: System.
: System.
: System.out
: System.out
: System.out
default :

out
out
out
out
out
out
out
out
out

System.out

.println ("JANUARY") ;
.println ("FEBRUARY") ;
.println ("MARCH"); break;

args) {
")

break;
break;

.println ("APRIL"); break;
.println("MAY") ; break;
.println("JUNE"); break;
.println ("JULY"); break;
.println ("AUGUST") ; break;
.println ("SEPTEMBER") ; break;
.println ("OCTOBER") ; break;
.println ("NOVEMBER") ; break;
.println ("DECEMBER") ; break;
(

.println("Illegal month number") ;

switch-case

MLEUNAY switch daotflu expr Aldnatdudruiuidu
AUNNY case fadtiluArAsdILuuIIUIULAN
agauay case i1fl break gnsylnaaanuan block

fnagauay case Lifl break nsvinviuaglviasiaasg'ly

Yi19UlU case daav'll

611059 case latas N3V uazlilil default

switch (m) {
case 1 :
case 2

break;
case 4

break;
default

}

System.out.println("m =

System.out.println("m = 4"

)i

System.out.println('m != 1, 2,

1 or 2");

and 4");

2110101 j@inssumaniitaas un

20/5/02 38

switch-case

expression

2110101 3enssumaniinas 30

b 4
A

4 default

KRINWUINRaAULDE

if

(
, » (
dauldl5a | ¢
(

if

done &&

done | |

X < 3 & x > 9)

!done)

!done)

2110101 enssumauiinas 3wn

if (0 <= x <= 10) if (0 <= x && x <= 10)
if x == 0 if (x == 0)
if (x >= 0 && <= 10) ‘ if (x >= 0 && x <= 10)
if (x ==0 [] == 1) if (x == 0 || x == 1)
if (x = 0) if (x == 0)
if (x => 0) if (x »>= 0)
_|
if (x == 0) if (x == 0) {
if (y == 0) z = 0; ‘ if (y == 0) z = 0;
else if (a == 1) } else if (a == 1)
z = 1; z = 1;
_|
if (x !=0 || x != 5)

20/5/02 40




ae 14 == wiaw3auiay floating point

J mnﬁyﬁwmua’%arﬁw float LAY double A
AR aIANNLNUEN

o ATV IiNAdNEiAuAaNALAEaY

e liimstnAwInTIUINaIa LN LViINnAuUnIali

public class Imprecision
public static void main(String [] args) {
double a = 49.0;

AsLRauAaUIIUIUBZI X ==y ?

e 6@ € 131 1014 A1pinung
nagaudineuing Auangin X
wag y e ladtdagduunn

public class Epsilon {
public static void main(String [] args) {
double EPSILON = 1.0E-14;
double a = 49.0;

double x = 1.0, y = (1.0/a * a);
, L boolean eq = (Math.abs(x-y) /
System.out.pr}ntln( 1.0 == (1.0/a * a) ); Math.max (Math.abs (x), Math.abs(y)))
System.out.println( 1.0 - (1.0/a * a) ); < EPSILON:
} } JLab>java Imprecision System.out.println( eq ); - -
false } JLab>java Epsilon
1.1102230246251565E-16 } true
JLab> JLab> et
2110101 3@nssumaninas 3w 20/5/02 41 2110101 3@nssumauiieas 3w 20/5/02 42
A5l == < > wWaldfauniay char aeNld == < > Walfsauieay String
e Ui == < > ald3auiigy char 16 e string WldUssLANAUFIU

auauaIans (lexicographic ordering)

e AsFaULAsIUANUTLARNTIUTHULAUANIWR
Unicode Aldunuadnaseiiu

01 23456 789ABCDETF
002 1" #s$ss&" () *+, - ./
003|/0 1 23456789 :;<=>7?
OOl @e ABCDEFGHIJKILMNDPO
OO5IPQRSTUVWIXYZI[\N]"
06| abcdefghijklmno
007l pgrstuvwxyz{]| ]}~

2110101 3enssumaniinas 30 20/5/02 43

e @avld methods equals LAY compareTo
TunisifFauciiay

true 1 sl wllaudy s2
sl.equals(s2) =

false 1 s1 lunfiaudu s2

< 0 61 s1 WAAY s2 AMUAGUMITAMS

1 s1 willaudu s2

]
o

sl.compareTo(s2)

> 0 1 sl UAY s2 AMUAGURIANLS

2110101 3einssumaniiLeas 3N 20/5/02 44




AL ULTALIY String

public static void main(String [] args) ({
System.out.println("Computer".equals ("Computer")) ;
System.out.println ("Computer".compareTo ("Computer")) ;
System.out.println ("Computer".compareTo ("Engineer")) ;
System.out.println ("Computer".compareTo ("Comp")) ;
System.out.println ("Computer".compareTo ("Computing")) ;
} ) JLab>java StringCompare
e true | e |
0
-2
4
-4
JLab>

2110101 3@nssumaninas 3w

public class StringCompare {

20/5/02 45




2110101 : asvihTdswnsumaumILaas

Iteration : while, do-while, for

AMAIUNIAINTTUAAURILADS
IaINTaluKII NN E

18

e @&9 do-while

e @&9 while
e @& for

e AsanULWUTdAANULUUA AL
e AV break way continue

2110101 3enssumanidiaas 3

15/7/2002 2

TUTLATUMRALQAE

import jlab.JLabIO;

public class Mean {
public static void main(String
double s = 0.0;

s += JLabIO.readDouble ("data
s += JLabIO.readDouble ("data
s += JLabIO.readDouble ("data
s += JLabIO.readDouble ("data
s += JLabIO.readDouble ("data
S

ystem.out.println("mean = "

(1

#1 . "
#2 "
#3 "
#4 "

#5

+

args) {

(s / 5 0) );

JLab>java Mean

f1davnsualade
uavdaya 50 31uu
Avtdauacing lsdug

2110101 3@nssumaniaas 3

data #1 : 12

data #2 : 35.5
data #3 : 16.8
data #4 : 19.0

data #5 : 2.2
mean = 17.1
JLab>

15/7/2002 3

F9YIULUUIIU do-while

LSNﬂWSMWOWH

|

S

'a'nmmuasol,wu"ld‘lu
+

n+

AUNITYVINIIU

2110101 J@nssumaniiinas 3

double s = 0.0;
int n = 0;

do {
s += JLabIO.readDouble () ;

n++;

} while( n < 50 );

System.out.println( s/50 );

15/7/2002 4




FYYIULULVIU While

Bunisvineu

double s = 0.0;
int n = 0;

’ s=0,n=0 \

while (n < 50 ) {

- . - S += JLabIO.readDouble() ;
SUAIUBILANTRTU S

n++;

}

System.out.println( s/50 );

FAUATTVIINU

2110101 3fnssumanidiaas 3 15/7/2002 5

29U UY do-while way while

' false
Boolean expr.
do this
A A
true do this
Boolean expr.
L]
false

do {
do this
} while ( Boolean expr );

while ( Boolean expr ) {
do this

}

2110101 3enssumanidiaas 3 15/7/2002 6

TUsLATUMI AR

Requirement

— dudmnunngld wdruanssnfigasuasdnuiuiiu
Analysis

— S UIUIFTIN UM URUNW

- ‘l??iaumsiunjsmjﬁnﬁaao X4 =% X, +an
— u&avsnNKasnmlanigaanIw
Design

— Uiy

Implementation

— Wauldsunsu

2110101 3@nssumaniiiaas 3 15/7/2002 7

ANsUsTIN LA IATIRAY

o favAITMTINTIRDILAY a
o 81 x, tHumilszunauas vVa

o AUDY X,y = (X, + a/%)/2 anfludiszanai
1nd va unnnii x, (Lifga)

a =4.0 a = 100.0

X, = 1.0 X, = 1.0

X, = 2.5 x, = 50.5

X, = 2.05 X, = 26.24009900990099

X, = 2.000609756097561 X, = 15.025530119986813

X, = 2.0000000929222947 X, = 10.840434673026925

X; = 2.000000000000002 Xg = 10.032578510960604

X, = 2.0 X, = 10.000052895642693
X, = 10.000000000139897
Xg = 10.0

2110101 3@nssumaniiiaas 3 15/7/2002 8




waAzUszunaAa ld&nAsauy ?

° WA Xy = (X +a/x)/2 k=1,23,..
BUEIE Xy = 1

o W'lUau x,,; AU X, AATnAAeoiuNn

e X uag y (wuu double) fidnlnddaafuannia

-

(1% € "@vindu 10°14)

2110101 3fnssumanidiaas 3 15/7/2002 9

F99IUNANTAINTIRAY

BuA1VINIU
summuasa’td‘tu a

x—y
v

! y = (x + a/x)/2 \

AUNTVINIU

2110101 3enssumanidiaas 3 15/7/2002 10

TUsLATUMI AR

import jlab.JLabIO;
public class Sagrt {
public static void main(String[] args)
double x, y = 1.0;

double a = JLabIO.readDouble("a = ");
do {
X =Y
y=(x+a/x)/ 2.0;
} while ((Math.abs(x - y) /
Math.max (Math.abs (x), Math.abs(y)))
>= 1E-14) ;
System.out.println("sgrt (" + a + ") =" + y);
} } JLab>java Sqrt
x = 9E200
sqgqrt (9.0E200) = 3.0E100
’ nyuluu 339 say | | grabs>

2110101 3@nssumaniiiaas 3 15/7/2002 11

asanuniudiamnuduiugiu

o uwlu (file) AadiAudayalumihaanudiaisas
(Tear'lufAa harddisk)

e uslazwilufifan1fu

e Text file ﬁmgﬂuﬁamwgﬁtﬁnam’%a Huussving
LARSUITNAAUMIETURAULTTN A T1AU

4531001321
C:\DATA\SCORE.TXT | 4531003621
4531004221
4531005921
4531006521
4531101421
4531102021

4531102221
|

O b B W Wb W w

2110101 3@nssumaniiiaas 3 15/7/2002 12




A5l JLabIO ahuwdutianiny

import java.io.*;
import jlab.JLabIO;

// open file
BufferedReader in = JLabIO.openFile ("c:\dat.txt");

// read the next line from file
String txt = in.readLine() ;
if (txt == null) // end of file

// close the file
in.close () ;

2110101 3fnssumanidiaas 3 15/7/2002 13

TUsunsuLEaY text file aanaanIn

import jlab.JLabIO;
import java.io.*;

public class DumpFilel ({
public static void main(Stringl[] args)
throws IOException {

String fn = JLabIO.readString("file name : ");
BufferedReader in = JLabIO.openFile (fn) ;
String txt;
do {

txt = in.readLine() ;

if (txt != null) System.out.println(txt);
} while ( txt != null );
in.close() ;

2110101 3enssumanidiaas 3 15/7/2002 14

TUsAsuLEAY text file aanaanIw

import jlab.JLabIO;
import java.io.*;

public class DumpFile2 ({
public static void main(Stringl[] args)
throws IOException {

String fn = JLabIO.readString("file name : ");

BufferedReader in = JLabIO.openFile(fn) ;

String txt;

while ( (txt = in.readLine()) != null ) {
System.out.println (txt) ;

}

in.close() ;

2110101 3@nssumaniaas 3

15/7/2002 15

vin'ludiaefl throws IOException 7 main ?

e filanmaLAaTaRANAIATLNINNANTVINNU D
\Aendasduududayaldnaiaysenns
(IOException)

— awiduilifiagase (iusenaiafia)
— pauaudayaanuiy anatiadiafawaindule (1au
a1uann diskette waliddufvunuaan)

e iamude 2ahigulatiafiawaraviani

o laglaufiaRkanalrauuu IOException T¥isyuu
(M Tdswnsunsdinulivasulinuau)

TOException fudia class uiasgiuluszuuann

2110101 3@nssumaniiiaas 3 15/7/2002 16




TUTUNTUIALRRE

e Requirement

— WAadaanndayarianuatuwily
e Analysis

— flisryfrauiunmonilufiuw

— windayatAudruiuazoussiinasuileanuiu

— 14 Double.parseDouble(s) wlavaan3v s tilu double

— ugavanwudiaya LarALa’annl ldnivanin

e Design
— U9

e Implementation
— Weaullsunsu

2110101 3fnssumanidiaas 3

15/7/2002 17

99IUANTIALR A

BUAISVINIU

Wawiw fn, n =0,sum =0 \

fidayaluuilulv false
anuAuls txt

true

| wilag txt iflusuuudinta sum |
¥

| iwewasndnl |
]

n, sum/n
AUATYINU

2110101 3enssumanidiaas 3
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TUTLATUMRALQAE

import jlab.JLabIO;
import java.io.*;
public class Averagel ({
public static void main(Stringl[] args)
throws IOException ({

BufferedReader in = JLabIO.openFile (fn) ;
int n = 0;
double sum = 0.0;
while ((txt = in.readLine()) != null) {
sum += Double.parseDouble (txt) ;
n++;
}
in.close() ;
System.out.println("n = " + n +
" avg = " + sum / n);
}

}

String fn = JLabIO.readString("file name :

2110101 3@nssumaniaas 3

15/7/2002 19

TUsuAsUAIAINNNTR

Requirement

— WANnNgaandayatorua Tuwily
Analysis

— jlisrudauilumouiluiuw

— wiludayaifudruuazeussinaruiieanuiu
- u,ammmnqmﬁm"l,émoaamw

Design

— U9

Implementation

— Wauldsunsu

2110101 J@nssumaniiinas 3
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NITUIATUINFA

sdunaviayadiauannudy ———

o

9

/\/\/ /34/ /\/

max 34 34

Al dsunilasdr max

2110101 3fnssumanidiaas 3

44

15/7/2002 21

NIYIUATITIAIUNNFA

Bun1svineu

fn = ﬁ;am/"\ln

’ Wauru fn, max = -Infinity ‘
I

=

dayaluunulv false

2110101 3enssumanidiaas 3

AUNTVINIIU

15/7/2002 22

TUsuAsUMIAINNNTR

import jlab.JLabIO;
import java.io.*;
public class MaxValue ({
public static void main(Stringl[] args)
throws IOException {

String fn = JLabIO.readString("file name
BufferedReader in = JLabIO.openFile (fn) ;

while ((txt = in.readLine()) != null) {
x = Double.parseDouble (txt) ;
if (x > max) max = x;

}

in.close () ;

System.out.println("max = " + max) ;

double x, max = Double.NEGATIVE INFINITY;

2110101 3@nssumaniaas 3
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A5 14 while Auldswnsy EAN-13

import jlab.JLabIO;
public class EAN13CheckDigit
public static void main(String[] args)
int s = 0;

+= Character.digit (d.charAt (3),
+= Character.digit (d.charAt(5),
+= Character.digit (d.charAt(7),
+= Character.digit (d.charAt (9),
+= Character.digit(d.charAt(ll),
3;
+= Character.digit (d.charAt (0
+= Character.digit (d.charAt (2
+= Character.digit (d.charAt (4
(d (6
(d

)

)

)
+= Character.digit (d.charAt (6)
+= Character.digit (d.charAt (8)
+= Character.digit (d.charAt (10),

1

1

nnnnh o o "
*
1]

}

}

System.out.println("Check Digit is "

0)
0);
0);
0);
10

0);
0);
0);
0)
0);
10

{

i
7

;
;

)i
;
;

7

i

7

) ;
"

String d = JLabIO.readString("Enter 12 digits
+= Character.digit (d.charAt (1), 10)

(10-

(s%10))

")

%$10) ;

2110101 J@nssumaniiinas 3
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A1514 while Auldswnsu EAN-13

import jlab.JLabIO;
public class EAN13CheckDigit {
public static void main(String[] args) {
int s = 0, k;

k =1;

while (k<12) {
s += Character.digit(d.charAt (k), 10);
k += 2;

1

s *= 3;

k = 0;

while (k<12) {
s += Character.digit (d.charAt(k), 10);
k += 2;

}

}
}

String d = JLabIO.readString("Enter 12 digits : "

System.out.println("Check Digit is " + (10-(s%10))%10);

2110101 3fnssumanidiaas 3
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A1514 while Auldswnsu EAN-13

import jlab.JLabIO;
public class EAN13CheckDigit {
public static void main(String[] args) {
int s = 0, k;

k = 0;
while (k<12) {
if (((k $2) == 0 ) {
s += Character.digit(d.charAt (k), 10);
} else {

s += 3 * Character.digit (d.charAt (k), 10);

}

k++;

}

String d = JLabIO.readString("Enter 12 digits : "

System.out.println("Check Digit is " + (10-(s%10))%10);

2110101 3enssumanidiaas 3
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while way do-while

e Y uEiaudia while tldauilu do-while 6
e 29uN@audlIa do while tdaauiu while 16
TUswAsULaTATIRAARULNRAaANNKNNE audNg

while : asuwvinfAgauluiuase 9azvin
— a1'13'6vinTu block

— atnviiaadasvinlu block wileas

2110101 3@nssumaniaas 3

do-while vinldGaag asuvindaulagoiiusze

15/7/2002 27

yufvindluinuuafsenuiifinue

Q/

e fduUsAaaduaIuIUIUTaU

i=1; i = 0;
while (1 <= n) { while (i < n)

// do something here

{

// do something here

// do something here

i"r' i—-;

} }

i++; i++;
} }
izn; i=1’1—l,‘
while (1 > 0) { while (i >= 0) {

// do something here

2110101 J@nssumaniiinas 3
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1am1995%39

e Juznaniiesau YuiAuniiesay viaiudia loop

i=1;

while (1 < n) {

// do something here

i

while

= 0;
(i <= n) {

// do something here

i = n;

while (1 > 1) {

i--;

}

2110101 3fnssumanidiaas 3

// do something here

i

while (i != n) {

}

:O;

// The test above can
// cause infinite

// loop.

1++;

15/7/2002 29

97U for

e youivindudruuafiauiidviua (counting
loop) Tluvruiisinnwuliasunn

o FAuFefiA&9 for wiavih counting loop

i=1;

while (i <= n) {
// do something here
14+4;

}

i = n;

while (1 > 0) {
// do something here
i--;

}

2110101 3enssumanidiaas 3

for (i = 1; 1 <= n; i++) {

}

// do something here

for (i = n;

}

is>0; i--)
// do something here

15/7/2002 30

97U for

|

‘ initialization ‘

4‘.51553222..faBe

true

for ( initialization ; condition ; update ) {

do this

}

2110101 3@nssumaniaas 3
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comma

for (i =0, 3

do this

}

2110101 J@nssumaniiinas 3
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fati19I9IULLY for uiiv block w3a wily statement

for (i = 1; i <= n; i++) { for ( initialization ; condition ; update ) {

}

System.out.println(i) ; statements

}

for (1 = 1; 1 <= n; i += 2) {

for ( initialization ; condition ; update )
System.out.println(i) ;
}

statement ;

n = JLabIO.readInt("n = ")

i do { while ( Boolean expr ) {
for (i =2; (1 <n) & (n %1 1=0); i++) { statements statements
if (1 <n) { } while ( Boolean expr ); }
System.out.println( n + " = " + i + "x" + (n/i) ); ;
} else { do while ( Boolean expr )
System.out.println( n + " is prime."); statement ; statement ;
}

while ( Boolean expr );

2110101 3fnssumanidiaas 3 15/7/2002 33 2110101 3enssumanidiaas 3 15/7/2002 34

at 14 for An3nailseaad A& break iiaaanannioiu

double x = 0, v = 1;
double a = JLabIO.readDouble("a = ");

while ((Math.abs(x - y) / while ((t = in.readLine()) != null) {
Math.max (Math.abs(x), Math.abs(y))) if ("END".equals(t)) break;
>= 1E-14) false x = Double.parseDouble (t) ;
X = V; if (x > max) max = x;
y=(x+a/x)/ 2.0;

} A

System.out.println("sqgrt ("™ + a + ") = " + y); , . o
sulamdnngauasinuIunLiy
Tuwdudayanauussiandalrin
END
L]

double x = 0, v = 1;
double a = JLabIO.readDouble("a = ");
for ( ;

(Math.abs (x - y) /
Math.max (Math.abs (x), Math.abs(y))) >= 1E-14);

X =Y, Y (x+a/ x)/ 2.0) ;
System.out.println("sgrt (" + a + ") = " + y);
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A& continue wanaduluéuleiu

while ((t = in.readLine()) != null) {
x = Double.parseDouble (t) ;
if (x <= 0) continue;
if (x > max) max = X;

false

}

true

FUTAMAAFAUDILANIZAIUIU
wnwn Adulundndaya

continue

o
[y

2110101 3fnssumanidiaas 3 15/7/2002 37

Nested Loops

o Malulunilvazinuauald

B

X
v I do-while 1u do-while 1u
for Tu while while Tu while while do-while

’ break uag continue Matwiniula AagvinoruAurviuiu

2110101 3enssumanidiaas 3 15/7/2002 38

Mandelbrot Set

e T¥idAUURIAUIU
Eedau d, dnarlaann -
d, =(d,)?+c Tean
d, = 0+i0 = 0 ua®
c Wudrwudvdiau

o c tflusungnuav
Mandelbrot set &1y -
229 |d,| §EIAIAINT ...

0.5

-0.5

-k -1.5 -1 -0.5 a 0.5 1

WA X LNULHUIIUIUIFY AU Y LNULFUTIUIUIUAATN
ansnluslAaguinuay Mandelbrot set

2110101 3@nssumaniiiaas 3 15/7/2002 39

ANTUINLRZALANUIUL TG AU

o | (x+iy) | = (x2 + y2)1/2
o (X+iy)+(p+iq) = (x+p) + i(y+q)
o (X+iy)(p+iq) = (xp-yq) + i(xq+yp)

MiatvnstdasuLldasuas@ r

c = (0.2+i0.2) ag'la
0.344, 0.351, 0.327, 0.305, 0.304, 0.312, 0.316, 0.316, 0.314,
0.313, 0.313, 0.313, 0.314, 0.314, 0.314, ...(converge)

¢ = (1.0+i1.0) ag'la
3.162, 9.899, 97.01, 9409, 8.853E7, 7.837E15, 6.142E31,
3.773E63, 1.424E127, ... (diverge to infinity)
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TUsunsuLaay Mandelbrot set

public void paint (Graphics g)
double xnew, xnew, xold, xold, x, y;
double stepX = 3.0 / getSize().width;
double stepY = 3.0 / getSize () .height;

int n;
for (y = -1.5; y <= 1.5; y += stepY) {
for (x = -2.0; x <= 1.0; x += stepX) {

for (x0ld = x, yold =y, n = 0; (n < 256); n++) {
xnew = xold * xold - yold * yold + x;
ynew = 2 * xold * yold + y;
if (Math.sqgrt (xnew * xnew + ynew * ynew) > 2) break;
xold = xXnew;
yold = ynew;
}
if (n >= 256) {
g.drawRect ( (int) ((x + 2) / stepX),
(int) ((y + 1.5) / stepY), 1, 1);

2110101 3fnssumanidiaas 3 15/7/2002 41

Visualizing Mandelbrot Set

-

|
& Mandelbrot 19 [=] 5 | i & Mandelbrot _[O]

1.5 0.226

0.215

-2.0 1.0 -0.734 -0.726
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2110101 : asvihTdswnsumaumILaas

Q.

748

UnuInaay methods

avAlsynauuay method

Methods 6199 2a9 class Math

o Nsaanldy
Methods ¢ Overloading
AMAIUIAINTTUAAURILADS
IaINTaluKII NN E
2110101 3enssumanidiaas 3 15/7/2002 2
AsLdaullsunsy AsLdaullsunsy
o Haymruaslilsunsuenie elase Human : o MNIUA clase Ij“‘“i“{{
, void main(...) ) @ , maint. ..

— @uenn — wivldsunsudugiutiaag porn ()7

— debug tjv — wanahuadldsunsuaha siek ()

— wA'ladFudgeaiunn AR Auaanu )

e dadotnanuadlusunsuiinly

— #u7sauInIsvingIuaan
ugiug enuniing

— finsvingnuahg Uaa

2110101 3@nssumaniiiaas 3 15/7/2002 3

e Zunarutaaiaiin
subroutine, subprogram,
1“3a method

e weay method fntininlu
MILAYAENILAUL R

2110101 J@nssumaniiinas 3
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iagasdautusunsulva

éat19 method Ataald

e AndvTusunsuiAaniaeidauly
o AndondvAd9uassruuiifilvilild (Java API)
e 1naagifiaguudly (uiln java)
o 1nuagifiagan v (uily .class)
o Hauddoiaitiausanacifiag Wililé
e iy Jodaulni
— Weaulviarudne (readability)
— Waulvunladna (maintainability)

— @eaulvisguisninlldueudaug 16luaunae
(reuseability)

2110101 3fnssumanidiaas 3 15/7/2002 5

’ System.out.println("Hello World") ; I

&9 "Hello World" wal¥ System.out.println
(LEAAIDANNIIIANIN)

int x = JLabIO.readInt("x = ");

o "x = " Wialii JLabIO.readInt (W&AIAANVNIADNN
warsasunmisilaudrnudumenilufiun) udrldnadwsiiuiruiu
wuaun Al tuduls x

double r = Math.random() ;

Liigaslsly Math.random usaglgnadwsiiuiruiuadeduin
(BorHudruruadeguluaie 0.0 89 1.0) tAuTiluduals x

2110101 3enssumanidiaas 3 15/7/2002 6

Methods 199 aadaad Math

Methods a1v9 aavaana Math (sia)

e abs( x ) : absolute value

acos( X ) : arc cosine

e asin( x ) : arc sine

e atan( x ) : arc tangent

e cos( x) : trigonometric cosine

e sin( x) : trigonometric sine

e tan( x ) : trigonometric tangent

e exp(x) :ex

e log( x) : natural logarithm (base e)
e pow( X,y ) :Xx¥

2110101 3@nssumaniiiaas 3 15/7/2002 7

e ceil( x) : ceiling

e floor( x ) : floor

e max( x,y) : the greater of x and y

e mnN(Xx,y) : the smaller of x and y

e random() : @ random number in [0.0, 1.0)
e round( x ) : the closest integer to x

o sqrt( x) : positive square root of x

e toDegrees( x ) : convert angle in radian to degree
e toRadians( x ) : convert angle in degree to radian

2110101 3@nssumaniiiaas 3 15/7/2002 8




cating Java API Help File

public static double sin(double a)

Returns the trigonometric sine of an angle. Special cases:

o If the argument is NaN or an infinity, then the result is
NaN.

e If the argument is zero, then the result is a zero with the
same sign as the argument.

A result must be within 1 ulp of the correctly rounded
result. Results must be semi-monotonic.

Parameters:

a - an angle, in radians.
Returns:

the sine of the argument.

ulp - unit of the last place

2110101 3fnssumanidiaas 3 15/7/2002 9

TsuasumyussnINaasInaag

e Requirement
— iy (Huaeen) ssuinvgadnneas e (ww)
¢ Analysis 6
— nawasiiaaiui (0, 0) (0,0)
— Funaeasnauniduiun TeassysIuusuadInlae
(Uy, Uy) wae (vy, Vy)
— §OINTUIYNAD

| Uy, +uyvy, X

2 2 2 2
(uX+uYX\/vX+vY)

0 =cos”

— wAAINNTAV L9

2110101 3enssumanidiaas 3

wanaiudng aanaq duduuias

UyVy TUVY

cos(0) = — —
(\/MX +Uy X\/VX +VY)
cosine = (ux * vx + uy * vy) /
(Math.sgrt (ux * ux + uy * uy) *
Math.sgrt(vx * vx + vy * vy));
cosine = (ux * vx + uy * vy) /

(length (ux, uy) * length(vx, vy));

public static double length(double x, double y) {
return Math.sqgrt(x * x + y * y);
}

2110101 3@nssumaniaas 3
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TUsILATNINNTTUINIRIIALADS

15/7/2002 10

import jlab.JLabIO;
public class A {
public static void main(Stringl[] args)

{
double ux = JLabIO.readDouble("ux = ");
double uy = JLabIO.readDouble("uy = ");
double vx = JLabIO.readDouble("vx = ");
double vy = JLabIO.readDouble("vy = ");
double cosine = (ux * vx + uy * vy) /

(length (ux, uy) * length(vx, vy));

double degree = Math.toDegrees (Math.acos (cosine)) ;
System.out.println (JLabIO.format (degree, 5, 2));

}

public static double length(double x, double y) {
return Math.sqgrt(x * x + y * y);

}

}

2110101 J@nssumaniiinas 3
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avAlsENaLADILNAG

e WILuan

— vandnwaraslduuaduiian

— syudia dsvianuasdiayaisy wazdssanuanadwiile
e MLUNAA

— Usznmadudsldnialu

— ussENEANSYINOuLAINTIaR

— AUNSYINIIUGE L3N

public static double length(double x, double y) {
double len;
len = Math.sgrt(x * x + y * vy);
return len;

}

2110101 3fnssumanidiaas 3 15/7/2002 13

o [~
avAlsznauuaILuian
ﬂszmmﬁaya
ADINRAWEN L6
. o . 1eANSUDY
MIUDNANT UL _i‘ia method
2a9 method parameters

/ —

public static double length(double x, double y)
double 1len;
len = Math.sqgrt(x * x + y * vy);
return len;

}

return Aunsvinoundugldan method
TaadasAudayalssanimduildlsenna

'
xa o

1999%2 method

2110101 3enssumanidiaas 3

{

15/7/2002 14

Winaa : Ussinndayauadnadang

e Usziandiayadugiu (int, double, boolean, ...)
o isziandayauwuumaand (String, Point, ...)
e d7tilu method Alidunadws 1ilar131 void

’ public static int min(int a, int b) I

int m = min(a, 0);

’ public static String toString(int i, int radix) I

String s = toString(a, 16);

’ public static wvoid gc() I

gc();

2110101 3@nssumaniiiaas 3 15/7/2002 15

Wiuviae : 4a

o Msdeitaliinguifiaufudius
— dsznaummeadianes IR 61 $ wia _ A'ld
— vinudududiadia
— LifiiairAnizasanuauasiia
- manesi ng limiiaudian
— Giav' LT AUAIRIULDINIEIAN
o Taaldgawiantiugudiadingn
o fndvfaianlviiunien

fillCircle setEnabled turnLeft println

2110101 J@nssumaniiinas 3

start run
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WILNam : s1an151aInIleas

* NENNIUAI parameters
— parameter (Hudinllsdrmsusudayatinulssnana
— weng parameter wautnilaunisdsenidaiunls
(we'lsisiavilavinadaa semi-colon)
— WEAE parameter c-f\'”umﬂaamﬂ (comma)

— a1 parameters aga1aluloidu
(61135 parameter 1a9 A'lisiavldazlslurdy)

public static void turnLeft (double angle)

MLNAa6

public static double readDouble (String msg) {

double x = 0; // local var. declaration
boolean success = false; // local var. declaration
do {
String s; // local var. declaration
s = readString(msg) ;
try {
x = Double.parseDouble(s) ;
success = true;

} catch (NumberFormatException e) {
System.err.println("invalid real number, try again");

success = false;
}
public static double pow(double a, double b) } while (lsuccess);
return x; // return to caller
public static String readString() }
_
2110101 3fnssumanidiaas 3 15/7/2002 17 2110101 3enssumanidiaas 3 15/7/2002 18

MIam @ MSAUATVINURHGaA

e ANV IUNLAEY return AagAun1svineu
nau'ldglizan method

e &1115U method NLifinNsAUNRANE
— KavAI return davinadag | e

— drddevinagauag method il return Aazniafiaud
return KavussANaga

public static void printError (String msg)
if ( msg == null ) return;
System.err.println( msg ) ;

}

2110101 3@nssumaniiiaas 3 15/7/2002 19

MIam @ MIAUATVINURH BN

¢ &1115U method AANTAUNAANDS
— UAYANIN return saveuMIadnal
— AgadiwinAuLdunadans ﬁamﬂuﬂsummﬁmﬁ’n

v o Qs

Aszn@l37I method WsafszuuaIN1SORLYIN
promotion 196

— AunAlaLAGILAEND

public static long clip(long a)
if (a >0 )
return a;
else

return 0; \\ 0 is promoted to OL

2110101 3@nssumaniiiaas 3 15/7/2002 20




Mwuiaa : Local Variables

e Local variables @agrudsildnalutuiian

o Uszndlu block 1a dléuanizlu block wu
1aa block Adiauatiiiulug uav block 1iu

o UsznAfianla 1 ldndeaniiunialy block

public static void test (int a) ({
int z = 7;

{ int x = z; System.out.println( x ); }
System.out.println( x ); // wrong
{

System.out.println( x ); // wrong

int x = z; System.out.println( x );

{ int v = z; System.out.println( y ); }

{ int x = z; System.out.println( x ); } // wrong

}
}

2110101 3fnssumanidiaas 3
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fuiaa : Local Variables

° anasw‘tvmmﬂmommmuaammﬂivmﬁ
(suunasw"l,u‘im ﬂ"l,u"l,mmuml,smu)

e gnvinRIEuNANAIAY block Agnilszne
o susEneg luwrntnasaiilu local variables

import jlab.JLabIO;
public class A {
public static void main(Stringl] gs) {
int s = 0, = JLabIO.readInt('n = ");

n
for (int 1 = 0; 1 <= n; i++) {
i

int 12 = 1 * i; T

s += 12; ?

int 13 = i2 * i; x 12 1

s += 13; i3 i i
} v
System.out.println("s = " + s );

}

}

2110101 3enssumanidiaas 3
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ReNinRadas

public static printError(String msg)
System.err.println( msg );

}

public static int abs(int a)
if (a<0) a-=-a;
}

public static float max(float x, y) {
if ( x > y ) return x; else return y;

}

public static double length(double dx, double dy) {
double dx = Math.abs (dx) ;
return Math.sqgrt( dx*dx + dy*dy );

}

public static float getBlackColor () { I

return 0.0;
}

2110101 3@nssumaniaas 3
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Asaanldiuian

o NsRvdiaya’ld (arguments)
o M3FuUNANTAAUNN (returned value)
o Lifiiayaseld wialufinaduun A'les

int a, b;
@ - Q K
puollc static int power ( 1n , 1nt

2110101 J@nssumaniiinas 3
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asBanldunian @ nsdvdiaya

| o G

e Fudayaiadvdasnseduiilszmaliiviuiian
e FufiavlddaviiulszinnindivsAiiunaniu'le
(d13ilu sruuagvin argument promotion 194)

public static float max(float x, float y) {

}
an x = max( (float) (a/3.0), 1f );
o y = max( Float.parseFloat(str), 1 ); // 1 -> 1.0f
- x = max( (float) (a/2) ); // wrong number of args
We y = max( "1.0", 1 ); // can't promote "1.0" to 1f

2110101 3fnssumanidiaas 3 15/7/2002 25

D

Q/

nsBanldunian @ NaNAUnNAL

i | <

o lunsaifiuvianiinisaudl Adaviiguilsdeil

Uszianniumruasdiayanauu’le

public static float max(float x, float y) {
}
an double x = max( 1.0f, (int) (x/3) );
o int y = (int) max( 1, 2 );
float z = max( max(x, y), -10.5f ) );
- long x = max( 4.0f, 2.3f ); // float to long
21 float vy = max( 4.0, 1.0 ); // double to float
max( 2.0f, 1.0f ); // max returns float

2110101 3enssumanidiaas 3 15/7/2002 26

alatnd : Integration

o wivAUNRlansT WL T uwau
e WINUNUAILEAZLAU LRIWINRITIU

e 4 midpoint rule Ussanauiuildnswdodl
fo)

n-1 %Xn

bjf(x e = hf [_x,-_l;x,- j

X, X, X, X
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Integration using Midpoint Rule

public class Integration {
public static void main(String[] args) {
System.out.println(simpson (0, 10, 1000));
1
public static double midpoint (double a, double b, int n) {
double h, sl1, x;
h= (b -a) / n;
sl = 0.0;
X =a+h/ 2.0;
for (int 1 = 1; 1 <= n; i++) {
sl += h*f (x);

x += h; b Z X, +tx,;
) ajf(x )dx ~;hf(—2 jl

return sl;

}

public static double f (double x) {
return 2 * x * Xx;

}

}
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aatnd : Integration

o wivAUNtansT WL duwaue
e WINUNUAIULAALLLAU LAIWINRTIU
e 14i Simpson's rule Uszanaununlansnaeil

)
h b—a
n
Xo X1 X X1 X
b h n-1 n-2
[f (x )ax =S| @) +4 S fa+ih)|+2| D f(a+ih)
a i=1,3,5,.. i=2,4,6,..

2110101 3fnssumanidiaas 3

j+f(b)J
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Integration using Simpson's Rule

public class Integration ({

public static void main(String[] args) ({
System.out.println(simpson (0, 10, 1000));

}

public static double simpson(double a, double b, int n)
double h, sl1, s2, Xx;
h= (b -a) / n;
sl = s2 = 0.0;

X = a
for (int i = 1; i <= n; i++) {
X += h;
if (i $ 2 == 1) // is odd ?
sl += f(x); i o o
else . .
— +4 +ih) |+2 +ih) |+f (b
s2 += £(x); |3 (f(a) (H;{(a l )J (iZ;/i.(a l )j 7 )]I
return (h / 3 * (f(a) + 4 * s1 + 2 * 82 + f£(b)));
1

public static double f (double x) {
return 2 * x * Xx;

}

}

2110101 3enssumanidiaas 3
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faatNY @ ANNEAnLHuaIMILALLTER

e t=0 : sAudszafitsyaidugue
e t=1: a4 unavInalsyia e
It)=40—-e e "1 -e™)

o sy
Q) = [1(t)dr

v(t)

T

o ANUGIFAELTAN

2110101 3@nssumaniaas 3
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Voltage Across a Capacitor

public class CapacitorVoltage
public static void main(String[] args) {
double ¢ = 0.05; // capacitance
double v, q; // voltage and charge
double a = 1.0, b = 10.0; // 1 to 10 seconds

for (double t = a; t <= b; t++) {

q simpson(a, t, 1000);
v=a/c;
System.out.println(t + "\t" + g + "\t" + v);
1
1
public static double simpson(double a, double b, int n) {
1

public static double f (double x) {
return 4 * (1 - Math.exp(-0.5))
* Math.exp(-0.5 * (¢t - 1))
* (1 - Math.exp(-t));

1
}
L__________________________________________________________________________________________________________________|
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Method Overloading

o fawiand'ld d151answiiteasliiviiaudu

e sTULAZGANIN AN WU RN T

public static int max(int x, int y) {

}

}

if (( x >y && x > z ) return Xx;
else 1f (y > x && y > z ) return y;
else return z;

}

if ( x >y ) return x; else return y;

public static double max(double x, double y)
if ( x >y ) return x; else return y;

{

public static double max(double x, double y, double z) {

2110101 3fnssumanidiaas 3
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Method Overloading

o Ligunsa overload wyiaafisnanswiiieas

wllay usdssiandayanauluiwiiau

o Amnuilauliiiaunasnisiieas atiiszian

diaya LutdenAuianld

public static int max(int x, int y) {
if ( x > y ) return x; else return y;

}

public static double max(int x, int y) {

}

public static int max(int a, int b) {
if ( x > y ) return a; else return b;

}

if ( x > y ) return (double) x; else return

(double) vy;

2110101 3enssumanidiaas 3
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2110101 : asvihTdswnsumaumILaas

Arrays

AMAIUIAINTTUAAURILADS
IaINTaluKII NN E

Q

748

e ALSEl

— Asudsen@ Agas9 Asld

e ANsAUTAYR

RIS R RIS

2110101 3enssumanidiaas 3

Asavan s lviluian

AsBEYRIAUTaya

15/7/2002 2

TdsupsuAugdfazuuugay

e fiududiayalAuswaiNZaY + AZULUY
o AzuUUTAILE 0 §9 4 (INuIULAN)
o atnafNTUnGRaUle 0 Aru 1 Anu ... 4 AAu

4531001321

4531003621

4531004221 Funutinizeu

4531006521

0
1
> | 2
3
4

wWhoor

4531101421

4531102021

3
3
4
4531005921 3
3
4
4
0

4531102221
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(% [ aa
NIVIUNTLAUROAASILUURAL

LUATTIU

sufiaulu

1 sc0, scl, sc2
sc3, sc4 1flu 0

|

G= azuuulni <

2110101 J@nssumaniiinas 3

ot EOF false
true
s=7?
0 1 2 3 4
A A A A A
scO++ || scl++ || sc2++ || sc3++ || sc4++

N N N

v
G= Azuuulng (

l

AUATVINIU
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TUsunsutAugdfazuuugay

import jlab.JLabIO;
import java.io.*;
public class Frequencyl ({
public static void main(String[] args) throws IOException {
String txt, t;
int sc, score0, scorel, score2, score3, scored;
BufferedReader in = JLabIO.openFile (JLabIO.readString(">")) ;

score0 = scorel = score2 = score3 = scored = 0;
while ((txt = in.readLine()) != null) {
t = txt.substring (10, txt.length());
switch ( Integer.parselnt (t.trim()) ) {
case 0 : scoreO++; break;
case 1 : scorel++; break;
case 2 : score2++; break;
case 3 : score3++; break;
case 4 : scored++; break;
default : System.out.println("data error -> " + txt);

}
}

in.close() ;
// Five more lines to display score frequencies

2110101 3fnssumanidiaas 3 15/7/2002 5

Tdaseaanin

L J Lo J Lo J[ &« J[ s
score0 scorel score2 score3 score4
’ fuls 5 61 5 dia I
0 1 2 3 4
score ’ 1 I 0 I 0 I 4 I 3 ‘

score[0] score[l] score[2] score[3] scorel[4]

iAudiayas1eg nnunaudu 1 agu 1 &a
' = P Y
ToausasAuivanaeual A

2110101 3enssumanidiaas 3 15/7/2002 6

NlsuasuAusdfazuuusay (danuse)

import jlab.JLabIO;
import java.io.*;
public class Frequency2 ({
public static void main(String[] args) throws IOException ({
String txt, t;
int sc;
int [] score = new int[5]; // declare + allocate array
BufferedReader in = JLabIO.openFile (JLabIO.readString(">")) ;

for (int i=0; i<5; 1i++4) scorel[i] = 0; // unnecessary
while ((txt = in.readLine()) != null) {

t = txt.substring (10, txt.length());

sc = Integer.parselnt (t.trim());

score[sc] ++;

}

for (int i=0; i<5; i++) {
System.out.println( i + " -> " + scorel[i] );

}

S5E 2N Jaa 2%

2110101 3@nssumaniiiaas 3 15/7/2002 7

wada6au (Arrays)

e AsdAaAUTaNTUAYTaNRUTELANLA AU

o anstidutiayarionarading Auldlumiraauan
WwiauihdayauiAulu "das” NeBEaeiy

o ueazaLsHiitanAu
o lTduuneaaudavssusuriuguaddayaluaised

B T [ Tals]s]

System.out.println( @ + @ ) ;
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AsUsznALayn1T&Es 1L

o nauldanised dav
— dszn@alsasd
— &@5796a1L5¢

’ int [] data; I

Usenadiudsftain data f1981989a 189 int

’ data = new int[10]; I

&519anuseuas int 31uu 10 Aae wiI v data tHuduwils
drnduanvavantsanlaasnelu

int [] data = new int[10];

dsznadudsuazasrvanstansanduianile

2110101 3fnssumanidiaas 3 15/7/2002 9

Mndsanstdualianse

< nga Al

e nsUszmadInilsatsd (Hunisas1efii
(reference) yavaLstnaeas9

Y
e
[3] 0
Me’_
[2] 0
M
[1] 0
M
[0] 0

int [] a = new int[4];

2110101 3enssumanidiaas 3

naktl
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dagutne : n1sUsynIA+N158519

o nsilsznddIwlsanse Mulailunsasrodranse

o AUNAUDIANSEHAAIUARD USRI AIaLTE Tl
naulsendaInds

e aunauada L HuRIaIANAUA LG
(data = new int[ 3*n + 1]; )

e anstifiaz 19ty Bigunsafinviaanuuin'le

o sTUUALAIANGUGUNRTayA USRI AR TUITR
(Tiadueduaseduadituiu uag a0 false Au
a1Lseiuag boolean)
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dadatne : ANsavavaLsel

e A5 LAY ANAAILUTRaIA19EN 16

int [] a = new int [4];
D >
° [3] 0
N N

[2] 0
|

D (1] 0
o— N

a fiu b AALvinAdu nuaANNIAvAIaLTELR AU

fotiu a[i] Aubli] AvAefiAudiayafiudardu

2110101 J@nssumaniiinas 3
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&51911d'le weuaILteumne

data

int [] data; [:::J
data

data = new int[4]; (_;:}4*{ 0 I 0 I 0 I 0 I 0 ‘
data

datal2] = 9; ’T—’—ﬁolo|9|o|o\
data

data = new int[3]; ; ’ 7 l 7 l 5 l . l 7 ‘

) \m\o\o\o

2110101 3fnssumanidiaas 3 15/7/2002 13

UszATNA+RE1I+EIANBUEGU

e Ui initializer list szuANGUEY
o ‘LlidavArviuaInuIULaINIEIY
o FUWIUABINELVINAUAIUIUTayaTy list

int[] data = new int [4];
data[0] = 23;

data[1] 3;

data[2] 21;

data[3] 47 ;

int[] data = {23, 3, 21, 47}; I

int [] data; . - . P
data = {23, 3, 21, 47}; | \deuwandugasussiauuuillail

2110101 3enssumanidiaas 3 15/7/2002 14

Aslddayaluaise

o livuneaiauday (BBanin index) aavaniseiilu
savaviayaluaiise 1y data[2] Huns
d1vavdiayanadini index 2 Tuanise data

e index wava 5NN 0 &ua

o dransdfizuia n 67 index dagifluiruruidu
fiAaleaae 0 f9 n-1

public class Arrayl

public static void main(String [] args) {
int [] data = new int[100];

int sum = 0;

for(int 1 = 0; 1 < 100; i++)
sum += datalil;

System.out.println( sum ) ;

}

}

2110101 3@nssumaniiiaas 3 15/7/2002 15

N5V TAYALUUAN A

e A121L5ENAUNA N 6D
index gagtduirviutduiialaaowns 0 89 n-1
e index Lld{1uuLéin - compile error

e index (Husrumuiduiiaguanaie
— i@ ArrayIndexOutOfBoundsException aaugvingu

public class Array3 {
public static void main(String [] args) ({
int [] data = new int[100];
System.out.println( data[100] );

} JLab>java Array3
} java.lang.ArrayIndexOutOfBoundsException
at Array3.main (Array3.java:4)
Exception in thread "main"

JLab>
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Tsunsuuaadiatdiay

import jlab.JLabIO;
public class Month {
public static void main(String [] args) {
String month[] =

{"JANUARY", "FEBRUARY", "MARCH", "APRIL",
"MAY", "JUNE", "JULY", "AUGUST", "SEPTEMBER",
"OCTOBER", "NOVEMBER", "DECEMBER"};

int m = JLabIO.readInt ("Enter month number : ");

if (l<=m && m<=12) System.out.println (month[m-1]);

W HOIVYNN Y

>
g
py)
H
=

S o]
i Q
& 3
Ha w
ol el
= A

W AAVNETHA o
W dHIWHAON u
wdHINHEDHO u

n
=
ae)
H
=
=
w
=
el
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Asava sl daniandu

o liftaasaunuioatsd (Lifi[])

o MsRvaLstiar li'ldgvtiayauagrivaisely e
Azd9enUe (reference) uavaiseldunu

public static void main(String[] args) {
double [] data = new double[4]; data

\?q1|23|9|-19|5

public static double mean (double[] x) ‘
x
}

double a = mean( data );

}

2110101 3enssumanidiaas 3 15/7/2002

18

AagNNFUUINUIDLTE

e 6l .length Amundvitaaisd

public class Array2 ({
public static void main(String [] args)
int [] data = new int[100];
System.out.println( sum(data) );

}

public static int sum(int [] d) {
int sum = 0;
for(int i = 0; i < d.length; i++)
sum += dl[i];
return sum;

}

} athaadufuauen String dold
.length () wszllumiian

2110101 3@nssumaniaas 3
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Q Qs

TUTLATUTUAINUARIDNIFTEIN99

import jlab.JLabIO;
import java.io.*;
public class CountChars {
public static void main(String[] args) throws IOException ({
String txt;
int [] freq = new int[26];
BufferedReader in = JLabIO.openFile (JLabIO.readString(">")) ;

while ((txt = in.readLine()) != null) {
int txtLen = txt.length();
for (int i = 0; i < txtLen; i++) {
char ¢ = Character.toUpperCase (txt.charAt(i));
if ('A'" <= ¢ && ¢ <= 'Z'") freqlc - 'A'l++;
}
}
for (int i = 0; i < freq.length; i++) {
if (freqli] > 0)
System.out.println((char) ('A' + i) + " --> " + freqli]);
) - -
in.close () ; Tua char tdudrwutdunuy
} Lifimaudla (unsigned integer)
2110101 3@nssumaniiiaas 3 15/7/2002
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Wwitanuaads adadiuy

public static double mean(double[] x)
double sum = 0.0, m = 0.0;
if (x.length > 0) {
for (int i = 0; 1
sum += x[1];
m = sum / x.length;

}

return m;

< X.length; i++)

4} public static double stddev(doublel[] x)
double dev = 0;

double sumsg, m = mean(x) ;
if (x.length > 1) {

for (int i = 0; i < x.length; i++)
sumsqg += (x[i] - m) * (x[i] - m);
dev = sum / (x.length - 1);

}

return dev;

}

2110101 3fnssumanidiaas 3
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ATAUTdaYALUUNGL

e Requirement
- mﬁamﬁamsﬁuﬁayalumwﬂ
¢ Analysis
— 5u data (fuasduasdiruiuiy
— 5u key Hudrmuduiidgasnisduluanisd
— @u index dwudlouag data Adayafidwindgu key
weidn'lisng key Tu data Widua -1
— liansAunuuaau (sequential search)

’public static int seqgSearch( int [] data, int key ) I

anta[m 2 s s =[5 e] ser[5]

taan seqSearch(data, key) ag'lé 4

2110101 3enssumanidiaas 3
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NTAUTaYRUUUF AL

public static int sequentialSearch( int [] data, int key )

0 1 2 3 4 5 6

data’23|2|3|14|5|99|9‘

er[3 ]
i data[i] |datal[i] == key i data[i] |datal[i] == key
0 23 false 0 23 false
1 false 1 2 false
2 false 2 3 false
3 14 false 3 14 false
4 5 4 5 false
return i 5 99 false

6 9 false

|7
return -1

2110101 3@nssumaniiiaas 3 15/7/2002 23

HodIUNITAUTaYRLLUA U

seqSearch
(data, key)

(i < data.length)
&& (datali] != ke

return i
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WaanIsAudiayauUUS16AL

public class TestSegSearch ({

public static int segSearch(int[] data, int key) {

int 1 = 0;

while (i < data.length && datal[i] != key) {
i4+4;

}

if (i »= data.length) i = -1;

return i;

}

// main is used for testing
public static void main(Stringl[] args) {

[
int[] data = {23, 2, 3, 14, 5, 99, 9};
System.out.println (segSearch(data, 5));
System.out.println (segSearch(data, 8));

}
}

2110101 3fnssumanidiaas 3 15/7/2002 25

ATAUdalALLUAIAY (DaaURY)

’ public static int sequentialSearch( int [] data, int key ) I

0 1 2 3 4 5 6

data’23|2|3|14|5|99|9‘

or[5 ] o [o |
i data[i] datal[i] == key i data[i] datal[i] == key
6 9 false 6 9 false
5 99 false 5 99 false
4 5 @ 4 8 false
return i 3 14 false
2 false
1 false
0 23 false
1P
return 1
2110101 3enssumanidiaas 3 15/7/2002 26

H9vIUNITAUdaYALLUAIAU (DD8ARY)

false

(i>=0) &&
data[i] !'= key
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WannITAUtiayaLUURIAL (aaaav)

public class TestSegSearch

public static int segSearch(int[] data, int key) {
int i = data.length - 1;
while (i >= 0 && datali] != key) {
i--;
}

return 1i;

}

// main is used for testing

public static void main(String[] args) {
int[] data = {23, 2, 3, 14, 5, 99, 9};
System.out.println (segSearch(data, 5));
System.out.println(segSearch(data, 8))

}

’

}
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aulavialeLuy

public static int segSearch(int[] data, int key) {
int i1 = data.length;

while (i >= 0 && datali]l != key) 1i--;
return i;
}
public static int segSearch(int[] data, int key) {
int 1i;
for (i = data.length - 1;
i >= 0 && datal[i] != key;
i--)
return 1i;

}

2110101 3fnssumanidiaas 3
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AELNQNLRAUNIN

public static int segSearch(int[] data, int key) {
int i = data.length - 1;
while (datali] != key && i >= 0) i--;

return 1i;

} Asdadal i >= 0 navnsasIday datafi] != key ‘

public static int segSearch(int[] data, int key) {
int i = data.length - 1;
while (i-- >= 0 && datali] != key) ;

return i; ) o 0 oo -
} i gnaaAnaunagld datafi] ‘

public static int segSearch(int[] data, int key) {
int i = data.length - 1;
while (i >= 0 && datali--] != key) ;
return i;

2110101 3enssumanidiaas 3

} i gnanAmnafondsFauiay
return i azlvinaRe
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m'smmtmuaﬁﬁmmnsm

¢ Requirement
— wiiaaanismisnunieifiAngatuaise
¢ Analysis
— %u data (fuasduasdiruiuiu
— Ay index wavasERfia litiaaninA1lag Tuase
— THENsIANTINARALUUA AU

public static int max( int [] data )

0 1 2 3 4 5 6
data‘23‘2‘3‘14‘5‘99‘9‘

t3an max(data) ag'lé 5

2110101 3@nssumaniaas 3
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Wiiaan1susunieAifidunnga

public class TestMax {
public static int max(int[] data) {
return max(data, data.length);

}

// find the max among the first k elements in the array
public static int max(int[] data, int k) {

int m = -1;
if (k <= data.length && k > 1) {
m = 0;
for (int 1 = 1; 1 < k; 1++)
if (data[m] < datali]) m = 1i;
}
return m;

}

public static void main(String[] args) {
int[] data = {23, 2, 3, 14, 5, 99, 9};
System.out.println (max(data)) ;

}

}

2110101 J@nssumaniiaas 3

System.out.println(max(new int[0])); // zero size array
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AsBEAIAUTaNR

e Requirement

— wiaaiianisBaeardudiayaluaiise
e Analysis

— %u data (fluanisduasituiuteu

— Faardudiayalu data Wdavarduanniiaglluin
data[0] <= data[1] <= data[2] <= ...
— TiRansaavaIsuLuuLRan (selection sort)

public static void selectionSort( int [] data )
o 1 2 3 4 5 6

data’23|2|3|14|5|99|9‘ fiau

data’2|3|5|9|14|23|99‘ BN

2110101 3fnssumanidiaas 3 15/7/2002 33

AN ENANAULLULARAN

e navaseidusasalu (232 [3[ae]s [os] s ]
— & BaaEaud ’23| - | - |14| 2 | 9 ‘99‘
— sudhe Fo'lidas 23] 2 [ 3 |1a] 5|5 [e9]
o Fiudine ’9|2|3|14|5‘23|99‘
— wWimnfidnngn (s [ 2] [1a] s [23]%9)
— &Aududgane
e o ’9|2|3|5‘14|23|99‘
* YRAIXAU
— fwudneaaniled ENENENEN
AIUNLAUNTIA ’ 5 | 2 | 3 | 9 | 14 | 23 | 99 ‘
o Buannlifidiuumn |5 ] 2|39 [2a]23]09]
mulﬂam-lv-aand"l,ﬂju "3 2[5 |9 1]z ]e9]
NILNIRIUTELRAAD
Lﬁﬂ?ﬁt&%'a ‘3|2 |5|9|14|23|99‘
’ 2 | 3 | 5 | 9 | 14 |23 |99‘

2110101 3enssumanidiaas 3
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F9YIUNITFEIRIAULLLULAAA

selectionSort
(data)

’ k = data.length
|

false
true

i = max(data,k)
v
swap data[i] and data[k-1]
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R anAITEEIRIGLULLULA AN

public class TestSort {

public static void selectionSort (int[] data)
int i, t;
for (int k = data.length; k > 1; k--) {
i = max(data, k);
t = datalil;
data[i] = datalk - 1];
datalk - 1] = t;
1

}

public static void main(String[] args) ({
int[] data = {23, 2, 3, 14, 5, 99, 9};
selectionSort (data) ;
printArray (data) ;

}

public static void printArray(int[] data) {
for (int i = 0; i < data.length; i++)

System.out.print (data[i] + "™ ");

System.out.println() ;

}

public static int max(int[] data, int k) {

{

2110101 J@nssumaniiinas 3
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Arrays.binarySearch uav Java API

o Auilaya (dayaluaistfagzagaiaunal)

int binarySearch (byte[] a, byte key)
int binarySearch(short[] a, short key)
int binarySearch(int[] a, int key)
int binarySearch(long[] a, long key)

(

(

(

int binarySearch(float[] a, float key)
int binarySearch(double[] a, double key)
int binarySearch (char[] a,

char key)

import java.util.Arrays;

public class TestSort {
public static void main(String[] args) ({
int[] data = {2, 3, 5, 9, 14, 23, 99};
System.out.println (Arrays.binarySearch(data, 5));
System.out.println(Arrays.binarySearch(data, 8));

}

}

2110101 3fnssumanidiaas 3 15/7/2002 37

Arrays.equals uav Java API

e A3ATNASERAILAITAILVINAUKI A 1Y

boolean equals (boolean[] a, boolean[] b)
boolean equals (bytel[]l a, bytel[] b)
boolean equals(short[] a, short[] b)
boolean equals(int[] a, int[] b)
boolean equals(long[] a, long [] b)
boolean equals(float[] a, float [] b)
boolean equals(double[] a, double [] b)
boolean equals (char[] a, char [] b)

2110101 3enssumanidiaas 3
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Arrays.fill uav Java API

e LAUAIBUAUTIAAYEIY LVINAUAINATUA T

void £ill (boolean[] a, boolean val)
void £ill (byte[] a, byte wval)
void fill (short[] a, short val)
void fill(int[] a, int wval)
void fill(long[] a, long val)
void fill(float[] a, float wval)
void fill (double[] a, double wval)

(

void fill
void fill
void fill

float[] a, int from, int to, float wval)
double[] a, int from, int to, double wval)
char[] a, int from, int to, char wval)

void fill(char[] a, char wval)
void fill (boolean[] a, int from, int to, boolean val)
void £ill (byte[] a, int from, int to, byte wval)
void fill (short[] a, int from, int to, short wval)
void f£ill(int[] a, int from, int to, int wval)
void fill (long[] a, int from, int to, long val)
(
(
(

_
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Arrays.sort 21a9 Java API

o avAAUtiaya

void sort (boolean[] a)
void sort (bytel] a)
void sort (short[] a)
void sort (int[] a)
(
(
(
(

void sort (long[] a)
void sort (float[] a)
void sort (doublel[] a)
void sort (char[] a)

void sort
void sort
void sort
void sort
void sort
void sort
void sort
void sort

boolean[] a, int from, int to)
byte[]l a, int from, int to)
short[] a, int from, int to)
int[] a, int from, int to)
long[] a, int from, int to)
float[] a, int from, int to)
double[] a, int from, int to)
char[] a, int from, int to)

~ e~~~ o~~~ —~

2110101 J@nssumaniiinas 3
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System.arraycopy uav Java API

e copy fiayaannansdludoinanisandle

public class ArrayCopy {
public static void main(Stringl[] args) {
int([] a = {23, 2, 3, 14, 5, 99, 9};
int[] b = new int[4];
System.arraycopy(a, 2, b, 0, 3);

} ... ,/////i::;/, /f

‘ src ‘ ‘ srcPos ‘ ‘ dest ‘ ‘ destPos ‘ ‘ length ‘

2110101 3fnssumanidiaas 3 15/7/2002 41

asevianaild (Multidimensional Array)

int [] a = new int[7]; Mfi\‘]ﬁ@]
al2] = 3; (vector)
0 1 2 3 4 5 6
al oo s]o oo 0]
int [1[] b = new int[3] [5]; fa9fif
b[1] [3] = 4; (matrix)

2110101 3enssumanidiaas 3
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Initializer List
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alLsetuavanLsel

b = new int[3] [5];

=
® o o
A
o
o
o
o

\ 4
o
o
o
o

int [1[] b;

b = new int[3] [
b[0] = new int[
b[1l] = new int[
b[2] [

2110101 J@nssumaniiinas 3
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WwRanuandA1TuaLstaaviif

public class TestPrintArray2
public static void main(String[] args)
int[1[0] b = {{1, 2, 3, 4, 5},
{5, 4, 3, 2, 1},
{10, 20, 30, 40, 50}};
printArray2 (b) ;

}

ANSUIALUNE NG

e Requirement
— Waad I usuAITIIANVSAY
¢ Analysis
— 51U a uay b fuasdaasfifinav int
— fuastzavfiddedunauinuas a Au b

public static void printArray2 (int[][] a) {
for (int i = 0; 1 < a.length; i++) {
for (int j = 0; j < alil.length; j++) — 4
System.out.print (al[il [§1 + "\t "); Cﬁ ‘1ﬁ bﬁ
System.out.println() ;
} } JLab>java TestPrintArray2
1 2 3 4 5
3
2110101 3fnssumanidiaas 3 15/7/2002 45 2110101 3enssumanidiaas 3 15/7/2002 46
< Y3 a a
WNAARIUILATUIALNNT NS ﬂ']iﬂulel‘Vliﬂ‘ﬁ

public class TestAddMatrices {
public static void main(String[] args) {
int[]1[] b = {{1, 2, 3, 4, 5},
{s, 4, 3, 2, 1},
{10, 20, 30, 40, 50}};
printArray2 (addMatrices (b, b)) ;

}
public static int[] [] addMatrices (int[][] a,
int [1[]1 b)
int []1 [] ¢ = new int[a.length] [a[0].length];

for (int i =

for (int j

clil [3] = aldil [3]
return c;

}

public static void printArray2 (int[] [] a) {

0; 1 < a.length; i++)
= 0; j < alil.length; j++)
[ + b[i] [J]1;

}

2110101 3@nssumaniaas 3

{
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e Requirement
- wiandniunsgauving
¢ Analysis
— 5u a uag b (fuawsdaasififiuav int
— Auastigasifdoiunannuad a fu b

— 61 a duue [p x q] uay b fave [g x r]
naaaad a X b aztiluviaguua [p x r]

q
Cy = Zaikbkj
k=1

2110101 J@nssumaniiinas 3
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2110101 3fnssumanidiaas 3

(1 % a
WiandnsunITaLun3 A

public static int[] [] mulMatrices (int[] [] a,
int[1[] b) {

int []1 [] ¢ = new int[a.length] [b[0].lengthl];
for (int i = 0; 1 < a.length; i++) {
for (int j = 0; j < bl[il.length; j++) {

cl[il [j1 = O;
for (int k = 0; k < b.length; k++) {
cl[il [§] += alil [k] * b[k]I[j];
}
} } q
return c; Cif o Zaikb/‘j
} k=1

15/7/2002 49

U UG

import jlab.JLabIO;
public class TestMulMatrices {
public static void main(Stringl[] args)
int[1[] £1 = {{o, 1}, {1, 1}};
int[1[] fn = {{o0, 1}, {1, 1}};
int n = JLabIO.readInt ("Fibonacci n = ");

for (int 1 = 1; 1 < n; i++)
fn = mulMatrices(fl, £fn);
System.out.println("£(" + n + ") = "

+ fn([0] [1]);

}

public static int[] [] mulMatrices (int[] [] a,

f f 0 17 int [1[]1 D)
o {f,, fnJ:L 1}

2110101 3enssumanidiaas 3
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Q.

748

avAlsznauuaImad

AT5UTENA ANTRENY wWazATSVitRNaaauLInE
Instance variables

Class methods wag object methods
Constructor methods

Aatd : aaa Complex
— Newton-Raphson

2110101 : asvihTdswnsumaumILaas

Classes & Objects

AMAIIAIATTUAANTAILA DS — Mandelbrot Set
IaINTaluKII NN E
2110101 3enssumanidiaas 3 7/8/2002 2
avAlsTNnaLAIARR AUIULAIE AU

NWULTIHAU z=x + iy
— x tHusrurulde

— iy \Hudnuluenw
o« yfludanuauade
« i= 1.1 (imaginary unit)

conjugate z=x-iy

absolute square : |z|" = 2z = (x +iy)(x —iy) = x> +
Wiz, =x, +iy, WS 2z, = x, + iy,

zy 2= (xtxp) + i()’1+J/2)I

Taaadniaaziu MW 1A3a9na a6 ...

class Robot

data members

class & object
methods

constructor methods I

\,,_,
[ ]
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atnn'ladnuIuLvdiau

o ANTUATIUIUIII FIUIULAN

o LA LUNTAMULTE AU favaanuuuLay

e Tty class Tvitia Complex

o @iau class = Wautisnuuavdssiandayauuuini

[~4 o [y dl o [~4 o a
e LAUANUIULAILAUNUIAIUIU = LAUANUIUIAFIFAY
ATUIU

z=x+1Iy

public class Complex {
public double x;
public double vy;

fields
(data members)

}

2110101 3fnssumanidiaas 3

7/8/2002 5

AsUseAALarnAITREY

public class Complex {
public double x;
public double vy;

DR ENEERE

}

Complex z;
z = new Complex() ;

& (==
= o] oo
Complex z;

lunsdssnauaasiefinds z Gefilidvaaiiadidudaya
Aluuuy Complex

z = new Complex() ;

lunsasradladidudayafiiiluiuy complex

2110101 3enssumanidiaas 3
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ANVLnaila

class #ia Complex

public class Complex {

public double <:>;'\\\

public double @; |

fields (w3a data
members) uasg class

}

@ualsaned object
aay class Complex

e
N/

- = - .
object iy (452 instance)
aavpanad Complex
object reference

instance variables

2110101 3@nssumaniaas 3
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A51AUTNIALAUTNY

ga3la aianAnaaudInugns
- lailAndovias © D)
- nsfuezedae

O @
T T

class ussenaavdlsznay object Aauavazengnasieliu
object uav class 6ienAU wel
Auardaudu Aalafisaazidae

Aalulimiiaudu

2110101 J@nssumaniiinas 3
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D
)
e

Cookie Cutter
(Class)

D e
¢ o
\\\\\ e -
\ ;
Cookies Lo
{Objects) Ve

2110101 3fnssumanidiaas 3

Cookie Dough
{memory)

Cady

B \ rinkl s

s & | (values)
o ®f

y

7/8/2002 9

new ulaiiauisesnussie objects

e new g&319 object Tniuav class NAuaTN
e Gaviimunilsaassusiunlvanvae object 11

Complex z1l
Complex z2
Point pl
Rectangle r

8§ & &

2110101 3enssumanidiaas 3 7/8/2002 10

new Complex() ;
new Complex() ;
new Point () ;
new Rectangle() ;

UES

e Object ignas1odiu ue'lifigindslaaneds

o Lilafigayan

e 53UV "tAunas" dlaRuia il

Complex z1l = new Complex(); // #1
z1 = new Complex(); // #2
zl zl
#1 #1 #2

2110101 3@nssumaniaas 3
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NN5R5319LALYVinaa object

e &57191081% new
e vinaataaaan i InlsTaluavdedv

Complex [
for(int 1
zal[i] =

] za = new Complex[4];
=0; i< za.length; i++) {
new Complex() ;

za[2] = null; null iludraedafiAsunu
] = new Complex(); |object reference nli'ldarvdvayls

zal[3

(}leTe e e
0L
T I T

2110101 3@nssumaniiiaas 3 7/8/2002 12




A1514 Instance Variables

e instance variables AadInlsaneg aaluuay
object N'lagnas19diu

e agnnazld WAvliaulusd object . variableName

}

public class Complex {
public double x; < A
public double vy; 2
x Yy

Complex z = new Complex() ;
zZ.X = 4;
zZ.y = 9.8;

2110101 3fnssumanidiaas 3 7/8/2002 13

A3 lrABUAUAY instance variable

public class Complex {
public double x;
public double vy;

}

Un#idla object nilognasteliu aziin1slviaA1 0 way false Au

instance variables s199 229 object Aiflulssianaituiu
wag boolean amuaNdu

public class Complex
public double x
public double vy

non
o R~
o o

}

1&A1BuG I 1le uiaFun1sa9aIBuGY
aasdudsaaluuvian

2110101 3enssumanidiaas 3
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Methods

* AANLLUUARNRLNAUITENLRANBUSADAIARHA
— fields ussenadnwauzuay object
— methods ussenau3nsifilvinssvindu object

e AR& Complex

— fields :
e X UAY Y WNUFIUIUATILRLAUAAW

— methods :
¢ %1 absolute
* %1 congujate
¢ WIHNALINUINWIULTIHAURDIAIUIU
e sort diayalu array zav int Ainvuali < LA

2110101 3@nssumaniiiaas 3 7/8/2002 15

Class Methods vs. Object Methods

e aanuuuniaaliidauzanlidlasasia
— class methods

double a = Complex.abs(zl) ;
Complex z2 = Complex.conjugate(zl);
Complex z3 = COmplex.add(z2, zl);

— object methods

double a = zl.abs();
Complex z2 = zl.conjugate() ;
Complex z3 = z2.add(zl);

2110101 J@nssumaniiinas 3

className .methodName(...)

objectName .methodName(...)
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faUaR6

o aald class methods unuan
— Math.sqrt(x)
— JLabIO.readInt( )
— Array.equals(a, b)
— public static void main( String [] args )

o 1aald object methods uuad?
— str.toUpperCase()
— in.readLine()
— System.out.printin( msg )

2110101 3fnssumanidiaas 3 7/8/2002 17

2110101 3fnssumanidiaas 3

Class Methods

public class Complex {

public double x;
public double y; ussenaaala Complex

public static double abs( Complex z )
return Math.sqrt( z.x * z.x + 2.y * z.y );

}
}

public class Test {
public static void main( String [] args ) {
double a = JLabIO.readDouble("real part : ");
double b = JLabIO.readDouble("imag part : ");

Complex z = new Complex() ;
oy o | %579 object wazldl method uas Complex

System.out.println( Complex.abs(z) );
}
}

Object Methods

public class Complex {

public double x; finANIN static e A

public double vy;

public é;h(ic double abs( ) {

}
! this 14fd1989 object ign
! Banlduivinounuian

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

double a = JLabIQ.readDouble("real part : ");

double b = JLabIO\ readDouble ("imag part : ");

nuneév object method

return Math.sqgrt (this.x*this.x + this.y*this.y);

Complex z = new Cqomplex() ;
zZ.X = a;
z.y = b;
System.out.println((z.abs() );
}
}
2110101 3@nssumaniiiaas 3 7/8/2002 19

2110101 J@nssumaniiinas 3

Class Methods vs Object Methods

e class method fif131 "static" ArAufiviy method
o object method "lifien31 "static" ANAy

e 3un class methods 1Ziffanaiaiin

e 3un object methods 1diZiaaavutansiiin

e @au : usTialadineanvilizanld class method
— System.getProperties( )
— Math.random( )

- Jabloformat(x,5,2) |t
— a.compareTo(b) Tusunsulaad

— rectangle.setSize( w, h)

— Math.PI

7/8/2002 18
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a1y Object Methods uay Complex

public class Complex {

public double x, y; // data members

public double abs( ) {

return Math.sqgrt (this.x*this.x + this.y*this.y);
public Complex conjugate() {

Complex zbar = new Complex() ;

zbar.y = -(this.y);

return zbar;
public Complex add( Complex z )

Complex sumz = new Complex() ;

sumz.y = this.y + z.y;

return sumz;

}

zbar.x = this.x; — "
}

sumz.x = this.x + z.x;
}

zy + 2, = (0 +txy) + iy ty,)

}

2110101 3fnssumanidiaas 3
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Object Method a8l : toString

o toString filjuiaviiayanialu object (instance
variables) 1iilu String MiAuauiinla

e TaavN I ldHAavinIuRAINR IG&ZAIN LW
11 System.out.printin( z ) az3an z.toString()
TALAH TUNB

public class Complex {
public double x, y;

public String toString() {
return " (" + this.x + ", 1" + this.y + ")";

}

2110101 3enssumanidiaas 3 7/8/2002 22

Object Method #ia258i : equals

e Nadau objl == obj2 nu1aAININ 0bj1 LAY
obj2 iflu object @endunialii

e Nagau objl.equals( obj2 ) nuram@IUN
object obj1 "wvinAu" object obj2 wiali

o ANUNINEARINT "WinAu" uav object sudu
Auaanuuy class

public class Complex {
public double x, y;

public boolean equals( Complex z ) {
return this.x == z.x && this.y == z.y;
}

.

2110101 Jeanssumaniieas Inn

’ equals mungluaazaninaing ‘

7/8/2002 23

dadILne

al

o 3anld instance variable object.variable

o 3anld object method object.method( ... )

]
1 Q/ al

e GNIAUATINTIVLAUWTA 13

public class Complex {
public double x, vy;

public String toString() {
return " (" + this.x + ", 1" + this.y + ")";

}

Complex zl = new Complex() ;

T I— double P

= zl.x;
String s = zl.toString() ;
double q = zl.x(); // WRONG
String t = zl.toString; // WRONG

System.out.println( "what am I 2" );
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faUaR6

e String uag array tilu object
e String fituviam length()
e array f instance variable #a31 length

String s = "Hi Ho Hi Ho;
int a = new int[100];

System.out.println( s.length() );
System.out.println( a.length );

2110101 3fnssumanidiaas 3 7/8/2002 25

Constructor Methods

o JuwmviaafitAuadnana deszuuEanlidiag

FoTudanay new aanaiTu

o H5advA1BREUTIIAY instance variables

2129 object v daLRIgN&51Y

[ < a
o luluviannie
— fiagiavniiauda class
— giav'liiszy return type vavuviaa

public class Complex {
public double x, y;

public Complex( ) {
this.x = 0.0;
this.y = 0.0;

}

2110101 ernssumauiiieas W
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Constructor Methods

e QOverload 16280 15ATKUATILAITUAINIG
fiteasnLanaIIAY

public class Complex { |
public double x, y;

new Complex () ;
new Complex (2, 3.5);
new Complex( z2 );

Complex zl
Complex z2
Complex z3

public Complex( ) {
this.x 0.0;
this.y 0.0;

}

public Complex( double x1, double yl ) {
this.x x1;
this.y vl;

}

public Complex( Complex z ) {
this.x
this.y

}

2110101 3@nssumaniiiaas 3 7/8/2002 27

Z.X;
Z.Y;

Constructor Methods

e Constructor Banfdutav'la 1aald this

public class Complex {
public double x, y;

public Complex( ) {
Complex (0, 0); // WRONG

public Complex( double x1, double yl )

thid
thid

}

public class Complex {
public double x, vy;

public Complex( ) {
this (0, 0); // CORRECT

}

this.x
this.y

}

xX1;
vi;

public Complex( double x1, double yl )

{

2110101 J@nssumaniinas 3
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309115

2110101

o Utility class Aamai&iiiue class methods
(1du Math.*, Arrays.*, JLabIO.*)

I o I o - < . a I a
e AR LUANLTUG2HNIAaG Mmain Watiuaalai
N1l aanldoulaanss

o ANARR'1LUN constructor szuuaztGN VL uu1id
ANTTUNIALA AT

e godamaatiu noun dedawiianilu verb
e 6im this. N9A'lé

public class Complex {
public double x, y;

public boolean equals( Complex z ) ({
return x == z.X && y == 2.Y;
}

FAINTsUAAUTILGRT W 7/8/2002 29

Aatd : u1s1nee Newton-Raphson

e AavNITUITINARIRNNS f(X) = 0
o Wldangnniiluituiuaie
* 35229 Newton-Raphson
— flaviaunusuay f(x)
— 1 X, Aamlszanaiuadsn azEusafIuIaaN
Uszanatuagsin (M6inI) X, H9dl

S(x)

KXot =X — F1(x)
k

Sx)

2110101 3enssumanidiaas 3 7/8/2002 30

Class NewtonRaphson

public class NewtonRaphson {
public static double f (double x)
return x * X + 4 * X + 4;

} f(0)=x" +4x+4|
public static double df (double x) ({
f(x)= 2x+4|

return 2 * x + 4;

!

public static void solve (double xnew, double tol, int imax) {
double xold;
int 1i;

for (1 = 0; i < imax; i++) { . S (x)
_ . k+1 — Yk
x0ld = xnew; fr(xk)
xnew = xold - f(xold) / df (xold);;

System.out.println("x = " + xnew) ;
if (Math.abs(xnew - xold) < tol) break;
}
if (i »>= imax) System.out.println("not converge') ;
}
public static void main(String[] args) {
solve (0, 1e-10, 100);
}
}

WA (LHudrvugediaule)

o Waumana Complex 1l
— data members : x uag 'y
— constructor
— object methods :
add, subtract, multiply, divide, abs, toString

o Waumana NewtonRaphsonComplex
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Class Complex

public class Complex {
public double x, y;

public Complex(double x1,
x1l; vy = v1;

double y1)
X =

}

public String
if (y >= 0)
else

}

public Complex multiply (Complex z) {
return new Complex (X * z.X - y * z.y,

}

public Complex divide (Complex z)
double abs2 = z.x * z.x + z.y * z.y;
return new Complex((x * z.x + y * z.y)

(z.x * v - 2.y * X)
}

public double abs( ) {

toString () {
return "(" + x + "
return " ("

+ 1"+ vy o+

+ X + " o- A" o+

||)l|,.
(-y) + ")";

/ abs2,
/ abs2) ;

X * z.y + Yy * 2.X);

return Math.sqgrt(x * x + y * y);
}

Weauuvian add wag subtract wav

2110101 3fnssumanidiaas 3
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Class NewtonRaphsonComplex

public class NewtonRaphsonComplex {

public static Complex f (Complex x)
Complex two = new Complex(2, 0);

Complex cl = x.multiply (x) ;
Complex c2 = x.multiply(two) ;

f)=x"+2x+2]

return cl.add(c2.add(two)) ;

}

public static Complex df (Complex x) {
Complex two = new Complex (2, 0);
Complex c2 = x.multiply(two) ;
return c2.add (two) ;

f(x)=2x+2

}

2110101 3enssumanidiaas 3
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Class NewtonRaphsonComplex

. Ldieuea

int imax) {

public static void solve (Complex xnew, double tol,

Complex xold, temp;

int 1i;

for (i = 0; i < imax; i++) {
xo0ld = xnew;
temp = f(xold) .divide (df (xo0ld)) ;
xnew = xold.subtract (temp) ;
System.out.println("x = " + xnew); _
temp = xnew.subtract (xold) ; xkﬂ _'xk
if (temp.abs() < tol) break;

S(x)

(%)

}
if (4

}

public static void main(Stringl[]
solve (new Complex(1l, 3),
'

>= imax) System.out.println("not

args) {
le-10, 100);

}

converge") ;

2110101 3@nssumaniaas 3
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Edit + Compile + Run

¥= JLab 3.06.07 M=] E3
File Edit Build Debug Tool: ‘wWindow Help
public class NewtonRaphsonComplex { -

1

2

@ pubilic static Complex f£(Complex =] {
4 Complex two = new Complex(2, 0);
5 Complex ol = Z.multiplyix):
& Complex c2 = Z.multiplyitwo);
7 return cl.add(cz.add(two) )

g i

=

10 pubilic static Complex df (Complex =) {

11 Complex two = new Complex (2, 0);

12 Complex c2 = Z.multiplyitwo); Ei
13 return cZ.add(twa) ;

14 ¥

Ak public static woid solve (Complex xnew, double tol, ild

& Complexjava % NewtonHaphsonEomplex.iava|

JLabxjawva NewtonRaphsonConplex 15
x = (-0.07692307692307657 + 11.61535846153546154)

x = (-0.6717945717945716 + il.0410256410256409)

x = (-0.9736305779347387 + 10.95735513041239)

x = (-1.0011859671691623 + 11.000552534135805855)

x = (-1.0000006572394056 + i0.999999446912555)

x = (-0.9999999999996366 + 1i0.9999999999999369)

x = (-1.0 + il.0) R
TlLabs =]
| Ready | =

2110101 J@nssumaniiinas 3
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A0

Complex cl
Complex c2
Complex c3

new Complex(5,0)
new Complex(4,0)
new Complex(3,0);

cl.add(c2) .subtract (c3)
cl.multiply(c2) .add(c3);
cl.add(c2) .multiply(c3);
cl.add( c2.multiply(c3)

Complex c4
Complex cb
Complex cé6
Complex c7

)i

c4, c5, c6, c7 =7

public Complex {
public Complex sqr( ) {
return’ ‘;
| 1
) o adsuiasanddvgaslunana

Complex Taansldfluvian multiply
7/8/2002 37
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Mandelbrot Set (8nn549)

e THidNAUURIAIIUIU
\WEedau d, dinatlaann .
d, = (d,,)?+c Tean
d, = 0+i0 = 0 uae
c tfudruruidivdiau

e c tfusun@nuav
Mandelbrot set fna6u -
229 |d,| EIA1AINT ..

[}

-n.5

WU X BNULRUTIUIUIFI WAU Y LNULFUIIUIUIUANTN
aaaTuslAagurZinuay Mandelbrot set
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TUsunsuLaay Mandelbrot set

public void paint (Graphics g) {
int n;
Complex c, d;

double stepX = 3.0 / getSize () .width;

double stepY = 3.0 / getSize () .height;

for (double y = -1.5; y <= 1.5; y += stepY) {
for (double x = -2.0; x <= 1.0; x += stepX) {

= new Complex(x, Vy);

d new Complex (0, O0);

este, 0 <2 |
n 0;
while (d.abs() < 2 && n++ < 256) {

1
d = d.multiply(d) .add(c)g
} M dn — (dn—1)2 tc
if (n >= 256) {
g.drawRect ( (int) ((x + 2) / stepX),

(int) ((y + 1.5) / stepY), 1, 1);

}
}
}
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wuui nvim : asnnlemala "Rational"

e Rational \HlupaaiAuiaunssnes
- 6.4, 3/4, 15/7, 8/1
e {i&av fields : numerator wag denominator
— 6.8, 15/7 §i numerator tflu 15 way denominator tilu 7
e fiviandoil
— add, subtract, multiply, divide, toString, wag equals
e ALAULLLAATL 12U 4/8 asiAuiu 1/2

public class Rational ({
public int numerator;
public int denominator;
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Composition & Inheritance

AMAIUIAINTTUAAURILADS
IaINTaluKII NN E

Fdia

Composition
Inheritance

— subclass way superclass
— Overriding vs. Overloading

— class Object

— Inheritance Hierarchy
— upcasting way downcasting

Composition vs. Inheritance

2110101 3enssumanidiaas 3

7/8/2002 2

Wiagavn1sasvnanaIn

e AREY

ARNELANTALAaLEiEY

ARNRNIATFIUUDITEUUIANN

e Auan j2sdk help file (3 ~ 3000 AR"&)
aananaududinunarauaaliild

e Auluduieasiiian (JNL, JSci, JLAPACK, JEdit, Lucene, ...)

AardNaTuiavaain

e U Tdia2873%
— copy & change source code (Tuseu)
— composition

inheritance

2110101 3@nssumaniaas 3

avoid reinventing the wheel I

7/8/2002 3

LRANUDIG

o well defined

o carefully tested
¢ well documented
e portable
 highly rated

e Open source

2110101 J@nssumaniiinas 3

Reusability I

Rapid
Application
Development

7/8/2002 4




Composition

o dvnardlmifisznaudie fields Milu
objects aavma&gaU

e 2ialu methods wavaa&lni Taald fields way

methods aavavddsenaunaluliiuilsg el

e SaazLdanauay methods Mmtflutaiiau "n12"
MihuasiifiagudsdoAulnldgolsshiegvia

atnn'la "fndauininale”

« asnn'lémata DrawableRect (5&dne) dGefiuvian
— equals( DrawableRect r ) : nagauin r tuflau this ?
— draw( Graphics g ) : 21a this ?

o Baulvdnua-(W13as)

o ldmanau1asgIUUaIANIN Rectangle, Color

e Rectangle figu%in:
— fields :
e X, Yy, width, height
— methods :

¢ add, contains, equals, getWidth, getHeight, grow,
intersection, intersects, move, toString, union, ...

2110101 3fnssumanidiaas 3 7/8/2002 5 2110101 3enssumanidiaas 3 7/8/2002 6
Composition Composition
4 - % . i t .awt.*;
o F5vaananllsznauaae fields ubie taes Drawablerect { - : : |
— { public Rectangle rect; ¥AAUMIEADULANAURAI
aaulANALAIARNE Rectangle public Color color; A A& Rectangle uag Color

— aautansduavnad Color

rect color object uavaa &
DrawableRect
Sl [
e
object uavsAa& object wav
Rectangle aana Color

2110101 3@nssumaniaas 3

7/8/2002 7

public DrawableRect (int x, int y, int w, int h, Color c) {
this.rect = new Rectangle(x, y, w, h);
this.color = c;
}
public boolean equals (DrawableRect r) {
if (r == null) return false;
return this.rect.equals(r.rect) &&
this.color.equals (r.color) ;
}

public void draw(Graphics g)
g.setColor (this.color) ;
g.fillRect (this.rect.x, this.rect.y,
this.rect.width, this.rect.height) ;

}

}

2110101 3@nssumaniiiaas 3 7/8/2002 8




Inheritance

o Wauaaalu (B) 4 "una" qauauiiiann
AaadLAn (A) fifiag (class B extends A)

e 3EaAAXTA B 31 "Fuusan" annaand A
— B finnA fields uav A (TaadaTulid)

— B finng methods uav A (Taadn Tul@) A
(antiu constructors) %
— 3an B 3 uilu subclass uav A
al 1 << B
— 1380 A 37ilu superclass uav B

— fiauléin B illupanaiillunsdifianuas A
e aautaneuad B 1ilu A
e ugiaautanguad A Lisfudaailu B
e gatinvLdu class Cat extends Mammal

2110101 3fnssumanidiaas 3
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Inheritance : wuuagA

WauaaI& 1l tiaInALanNINULNaINANARS

import java.awt.*;
public class Rl extends Rectangle {

}
willau Rectangle nailsgn1s (antiu constructors)

R1 §i fields was methods 6199 euf Rectangle &

1351 constructor ag'lstas szuuazLtiiy constructor
wuU LS UWI e as i

import java.awt.*; |

public class Rl extends Rectangle {
public R1() {
super () ;

}

ﬂ t3an constructor uav superclass

}

2110101 3enssumanidiaas 3
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Inheritance : wuufaIsvin

o AvualvinanalumivenganaaaAnidl
e iy fields Aswilu

e iy constructors fasnnlusnIg

e fin methods 1uiq 7 superclass ‘i

e 188U methods tiinuas superclass Wisinas
nssului (B3andn overriding method)

o M Lauaalviau methods uavg superclass

11 subclass liaann'le

2110101 3@nssumaniaas 3
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Inheritance

import java.awt.*;

public class DrawableRect extends Rectangle
public Color color;

viAn field Tuai

public DrawableRect (int x, int y, int w, int h, Color c) {

super(x, y, w, h); =
ﬂ LU constructor

this.color = c;

}

public boolean equals (Object r) {

ﬁ wduu method véiu

if ( !super.equals(r) ) return false;
if ( this.getClass() != r.getClass() ) return false;
return this.color.equals(((DrawableRect) r).color) ;

}

public void draw(Graphics g) { A L‘ﬁll method 133
g.setColor (this.color) ;

g.fillRect (super.x, super.y, super.width, super.height) ;

}

}

2110101 3@nssumaniiiaas 3 7/8/2002 12




n1511 fields wav superclass

e 87989 fields wav superclass 1a1aald super.
i a field

e w3aazld this. Uuiinga field ua9 superclass
Al6 (1Ws1e "Suusen” uIua)

o winazlduatia field Alife (wszda this. 16)

public void draw(Graphics g)
g.setColor (this.color) ;
g.fillRect (super.x, super.y, super.width, super.height) ;

1

Weuuuyd
91N

}

public void draw(Graphics g) ({
g.setColor (this.color) ;
g.fillRect (this.x, this.y, this.width, this.height);

}

public void draw(Graphics g) {
g.setColor (this.color) ;
g.fillRect (x, y, width, height) ;

}

2110101 3fnssumanidiaas 3

1311 methods uav superclass

o 81989 methods tiu uav superclass 1a1aald
super. nuiia method

e waagld this. Wuiinga method (#la'ldign
overriden) uav superclass A'lé (1wsg "5u
UTAN" UILLAD)

public boolean equals (Object r)
if ( !super.equals(r) ) return false;
if ( thi etClass() != r.getClass() ) return false;
return thfk.color.equals(((DrawableRect) r) .color);

}

(3un equals uav superclass tianasauiilu Rectangle 7
wllaudundali (aseilagly this.equals 1i'lé 1wae.....)

2110101 3enssumanidiaas 3 7/8/2002 14

UL N/

o Wauluian toString 1visfu DrawableRect
o diaugin : A5l toString uav superclass

public class DrawableRect extends Rectangle

public String toString() {

}
—}—

2110101 3@nssumaniiiaas 3 7/8/2002 15

Overriding Lsiwndiau Overloading

o Overriding (flunsifiaunsianly subclass defifia
uassanITwINfitnasdnngatuailu superclass
(\Hun1s "audne" waviAfiag))

e Overloading (flunsudisuianini defitach
waTEnITWINfieas itliaudunasitin
(\Huns "wiuasy" WAudawiaaiivitounans
LUy AuAusanIswIsfeasinlasu)

public class B extends A {
public int £() { // overriding

o

} public int f£(int x) { // overloading

o

2110101 3@nssumaniiiaas 3 7/8/2002 16

public class A {

public int £() {

}




AX1& Object

Inheritance Hierarchy

o AMfiAaENIaTg Uil Object (uatii %a Student
Object fiiflufiamana dusiusialalva) B
e A& Object 1ilu "usswysr" aasnnaa & U1 | | |
4 Cdn o » ArtStudent EngStudent CommStudent
e MsaumaNATUUN UG extends naa1&ls Ga 5
1691 extends annAana Object | | | |
FreshyEng CPENngStudent CEStudent EEStudent
: i
I l 1 |
’Component‘ ’ String ‘ ’Exception‘ ’ Complex ‘ FreshyEng101
T T... 17T 1 T T... 1T 1
2110101 3fnssumanidiaas 3 7/8/2002 17 2110101 3enssumanidiaas 3 7/8/2002 18
n1suaay Inheritance 1u Help File LUUN nAR

java.lang.Object

+-JSci.maths.Matrix

+-JSci.maths.ComplexMatrix

+-JSci.maths.ComplexSquareMatrix

+-JSci.maths.ComplexTridiagonalMatrix

+-JSci.maths.ComplexDiagonalMatrix

2110101 3@nssumaniiiaas 3 7/8/2002 19

e @iy inheritance hierarchy aadaanasia il

— Quadrilateral, Trapesoid, Parallelogram, Rectangle,
LY square

— Vehicle, Car, Truck, Sedan, Coupe, PrickupTruck,
SportUtilityVehicle, Minivan, Bicycle, wag Motocycle

— Archosaurs, Thecodonts, Pterosaurs, Dinosaurs,
Crocodilians, Saurischians, wag Ornithischians

2110101 3@nssumaniiiaas 3 7/8/2002 20




Casting

o AMuuUAlN B extends A A
— B Suwnafinssunnacivain A Zr
- B"ifu" A (AaflunsdifiAruag A) 5
e Upcasting

— 15& U150 cast aaulanduag B 19y A 6
— upcast laitgua

e Downcasting

— aauLaneduad B ﬁtﬂﬂqn upcast Tiiilu A
fu1sagn cast nduavnilu B 16

— 61 downcast li'ldaziAaa ClassCastException

2110101 3fnssumanidiaas 3 7/8/2002 21

1@ equals uavy DrawableRect

e equals Suaautansuadnaia Object oy
— equals il override equals uav Rectangle
o 14 super.equals(r)
— Wianegauinnilu Rectangle Awisiauduviza'ly
e 14 this.getClass() fiu r.getClass()
— WauBawdayuin r dflueanalssanidalsy this wia'ly

— fduaandlssinnidadfuayle downcast ann Object
1'le wwaag'laundu color : ((DrawableRect) r).color

public boolean equals(Object r) {
if ( !super.equals(r) ) return false;
if ( this.getClass() != r.getClass() ) return false;
return this.color.equals(((DrawableRect) r).color);

}

2110101 3enssumanidiaas 3
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UL N/

o Liaumana Square 1aaldmana Rectangle wuy
— Composition
— Inheritance
e Fields :
— X, y stufifnnsonaedundanudnsa
— length szyauaIAU
e Methods :

boolean contains( int x, int y )

- void translate( int dx, int dy ) dquﬂ?jgﬁujﬂﬂaﬁ
- int getLength( ) wEayNNan léaann
- int setLength( ) JDK help file uav
- boolean equals( Object s ) Rectangle

- String toString( )

2110101 3@nssumaniiiaas 3 7/8/2002 23

Composition vs. Inheritance

e 1% composition flainlinaauifizasnaizau
udugrudsznautiaaanuuuaad i
— iy 50 "§" da wA3avaud nieng Usee
— gorfumana Car Usznaudne fields uavaauiangdann
A& Wheel, Engine, Window, Door tilusiu
e 14 inheritance wfiaisdasnisaanalvidaiiu
nsalNLARAIARNELAN F9diavnIsAENTRLGL
grulviaiuavaaiainn dnstlaundatnutéau
ALRULTE Tr 1IN
— iy 98e3A 3 "iu" 1&a3ny weifiazlsune
atNItnNLANINANTaLNI T
— otiumana EngCUStudent extends CUStudent

2110101 3@nssumaniiiaas 3 7/8/2002 24




2110101 : asvihTdswnsumaumILaas

3avdiags (1)

AMAIUIAINTTUAAURILADS
IaINTaluKII NN E

Q.

748

e packages, import
e private, public, final, static
e Error & Exception Handling (Optional)

2110101 3enssumanidiaas 3 7/8/2002 2

Package

TUswnsuaMUsTnauaIaARIRNIANNE WA
LEULAY DYTTUUININ HIaUAIAUAU

=1

e ArFaLAuARIEG199 at9'ls vy wasidgilas
Autiaah'léiacngls
e FatAumaNasinvg Tusduas package
e Aan&Tatlu package Liendu daatlu
directory ey
jlab

|: JLabIo.class } Wosavaaaiiaglu
JLabPanel.class package jlab

’ fia package sinfiudiadidn I

2110101 3@nssumaniiiaas 3 7/8/2002 3

Package

e Package figdutiu : i subdirectory ‘16
e Aavszydia package Tuludsunsuaie

somchai

j101 Fauvuifuee package somchai.j101;
— Labl.class somchai.jl01.Labl ,

public class Labl {
— Lab2.class somchai.jl01.Lab2
j211

package somchai.j211;
— Labl.class somchai.j211l.Labl
— Lab2.class somchai.j211.Lab2 |Public class Labl {
— Demo.class somchai.j211.Demo —

public class Other ({

somchai.jl01.Labl 1labl01l;

» a J <
98 TanRIEULULANLA somchai.j211.Labl 1lab211;

2110101 J@nssumaniiinas 3




A1s&519 Package 1u JLab

i= JLab 3.06.08

Edt Buid Debug Tooks ‘window Help
Open... |

I ¥= JLab : Message

i paWﬁaqﬂﬂ slafie Wduiutasingld)
i ) :

45

SEvE

¥= JLab 3.06.08
File Edit Build Debug Toolz “Window Help /

somehai je1]

1|package somchai.jzil:d—
Z
| import jlab.JLabhIo;
4
S|pukblic class Test |
3 —

LE : X
7 A4 main method ERUEabEHessa0s E
(=} public static void main(3CTs A . -
a //add your code here o class hslfidaansaia
10 )
11
1z H »
Y 4514
14

=]
S5 Testjava
lﬁad}l |somchai.i211 E|

2110101 3fnssumanidiaas 3 7/8/2002 5

import

e nslifmanaiiatuan package navdiLag
— Jaufia class s2uve package Winsudiu
— v3ald import Aau wdidvawriianaaldias
e import wuussyianaa

e import LUUNNNUANAARE

import jlab.JLabIO; .
import jlab.*;

public class Happy {

public void A() public class Happy {
int x = JLabIO.reaq public void A() {

int x = JLabIO.readInt() ;

kY

public class Happy {
public void A() {
int x = jlab.JLabIO.readInt () ;

2110101 3enssumanidiaas 3 7/8/2002 6

AsAIuANNITLY fields way methods

e 14 public ANy
— \Hawwe : aanaduq 1ilduua
o 14 private AAw
— Unila : Uildnzanaluaaidiinuagwvingu

public class Square {
private Rectangle rect;

public class Square {
public Rectangle rect;

i rect Tatanwizlu

"Lﬂsﬂ Aldl rect 161 ‘ o ab
ARFULYINITY

Square s = new Square( 10, 10, 100 ); |
s.rect.width = 70;

nsauae vgauldlauainunineléiag
211Nl Square Lidn s

2110101 3@nssumaniiiaas 3 7/8/2002 7

ADLLUZUN

e linnq fields (ilu private
e §i public method WinBunsaildaud1ual field 16

public class Square
private Rectangle rect;

public Square (int x, int y, int len) {

this.rect = new Rectangle(x, y, len, len);
}
public int getLength( ) {

return this.rect.width;
}
public void setLength(int len) {

if (len > 0)

this.rect.width = this.rect.height = len;

}

ﬂ' e Uaand warasIAVIRALANSDLDITUSLATH LG8ty I

2110101 3@nssumaniiiaas 3 7/8/2002 8




Q

sfuuudu

e Yanann private wag public waIfall

— protected auanealvilanizaaialu package woieniu
wa subclass winuild protected AavAREEY

- ligasldaglsnadu auanalvitanizaanalu package
LA e AULYIndY

package venus;
public class C {
protected int number;

package mars;
public class A {
protected int count;

package earth;
public class B extends mars.A {

public void retire( ) {
super.count = 5; // OK
C ¢ = new C();
c.number = 7; // fail

2110101 Jennssumauiieas qﬁ'] 7/8/2002 9

final

e A final w1l field

— igasn1svildauulasAlé (constant)
e L&y final 1ih method

— aidagn1519i subclass override 16
e A final w1 class

— ligavn1511ilas extends 16

sindedia final field fhadidnwsdiivanng

final String COMPUTER = "cp";
final String ELECTRICAL = "ee";
final String CIVIL = "ce";

2110101 3enssumanidiaas 3 7/8/2002 10

static

e Lfin static niih method vinlviilu class method
e L6in static wiin field vinlviilu class data

— AArldldaglssinusdazaauandiase

— weaglsritAaaiinuay deduSofiiaeiuAubien

public class Undergrad {
public static final int FRESHY = 1;
public static final int SOPHOMORE = 2;
public static final int JUNIOR 3;
public static final int SENIOR 4;
private int status;
public void setStatus( int s ) {

switch( s ) {

Undergrad s = new Undergrad() ;

this.status = s;
s.setStatus( Undergrad.FRESHY ) ;

_—.
}

2110101 3@nssumaniaas 3
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Error ey Exception

e AN5YiINVIUARYTUTHASULTAaNRLAAAINURANRIG
WIaNURIRaLUNE

e AuAindnfiaralint

— aalufszuuann Huenaluuianuasaadaunns
STUADIAIN
e WEANNIIUNA, #1989 index vavasHuanInadly, ..
— maluliaauadfilisuiad
o dayaludiuds Biduldauinde (udaslitiaay, ...)

2110101 3@nssumaniiiaas 3 7/8/2002 12




Exceptions AAATUaNNTLULINN

o MsvinvnulilanaRkainé (Exception)

// ArithmeticException
int a = 4, b = 0;
int ¢ = a / b;

// ArrayIndexOutOfBoundsException
int [] a = int[40];
al40] = 20;

// StackOverflowError
void Jeng() {
Jeng () ;

// ClassCastException
Object a = new Rectangle();
System.out.println((String) a);

}

// NegativeArraySizeException
int n = -100;
Vector [] a = new Vector[n];

// ArrayStoreException
Object [] a = new Stringl[5];

a[0] = new Rectangle() ;

// FileNotFoundException
BufferedReader in = JLabIO.openFile( "C:\\DATA.IN" );
String txt = in.readLine() ;

2110101 3fnssumanidiaas 3 7/8/2002 13

NS aALNAAA
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Readnédllidannis

—

1INl

@
vin'lai'lé

'K 1 1%
1in'lai'le
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Readnédavannis

2110101 J@nssumaniiinas 3

vindauwuu
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Robustness

e duAnANANUAR ud Lifidrulanaslusunsudl
saviudaIuzNsalnindu
— syuusudgaviiamINatunaamNuRalnfiaanIanIn
— LAILRANITYINUY

e szuuindonnsvemsianisduanufiandndfiana
Watiulviunnigs Teaavinlildsunsudorinousa
16

o Maciv : davnmistlaududaya weulunwu
- Lmuﬁaznanmﬁ'jw "file not found" waILANNITVING U
— Auanglilrlddauilning uwdinaadauinln

2110101 3fnssumanidiaas 3 7/8/2002 17

Throwing Exceptions

o Watdamuiadndnaluwiian wazdadnisudy
Wiwaan@anu11¥nsu
— &5 9aautanduadaalanunuaNuRalnfAAady

v o al

— wd "eu" aavandiulgEunfunsy
o MNMAAGRITEYAIETIN Wianiianafinig "lau"
foRaUnfdsstantating

public double [] gRoot( double a, double b, double c¢ )
throws IllegalArgumentException {
double t = b * b - 4 * a * ¢c;
if (t<o0) {
IllegalArgumentException e =
new IllegalArgumentException("imaginary root");
throw e;

} bab?—dac

o 2a

2110101 3enssumanidiaas 3
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Exception Classes

e AM AL NALTAULITENUANURALANE

° ﬁ'aﬂmmzﬁammumﬂﬁoﬂszmmwaammﬁm
— IOException, OutOfMemoryError, ...

package java.lang;

public class IllegalArgumentException extends RuntimeException {
public IllegalArgumentException() {
super () ;
}
public IllegalArgumentException(String s) {
super (s) ; // s is detail exception message

}

}

aand IllegalArgumentException fiudfiias aanatdinliunu
anuRalnfinsdiniuiaa’ldsudayaulinsaunlannaadiu’ld
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Catching Exception

e ialitazlsiiana "lau" &9Rainé
e Adavaan "5u" FuRaUnGae
Tdidav try-catch

[ ]

try {
statement drdiamnudvlntauaauianduad
statement A& Exceptionl nsvineuag
statement nslaa'ldvinenusan catch block

} catch( Exceptionl varName ) {
statement
statement I

) fuisiiAdasarvasaauiandign

Tauaanufiasanniindeialng

2110101 3@nssumaniiiaas 3 7/8/2002 20




f1'éviaa catch blocks

try {
AsviIuansyiaa 1y

‘ vinousian catch block
16 AduAu3inaaulanen
anTaUNATIFUARTE

} catch( Exceptionl varName ) aav catch block 1a

statement ¢4_*44’//

statement

statement

statement

} catch( Exception2 varName )
statement
statement

} catch( Exception3 varName )
statement

statement

2110101 3fnssumanidiaas 3 7/8/2002 21

MIaginyg

e vian dumpFile a1alau IOException object

public void dumpFile (String fn) throws IOException (
BufferedReader in = JLabIO.openFile (fn) ;
String txt;
while ( (txt = in.readLine()) != null ) {
System.out.println (txt) ;

}

in.close() ;

do {
try {
String fn = JLabIO.readString("file = ");
dumpFile (fn) ;

success = true;

} catch( IOException e ) {
System.err.println(e.getMessage() + " : try again");
success = false;

} while ( !success );

_
2110101 3enssumanidiaas 3 7/8/2002 22

1
(%4 a

JiavanInanunn

a1'l3 "Su" Aday "lau" ¢a

e AaRURIANNAALNGTINANE extends 1A
ARNEUNIATFIU 3 UssianAa

— Error, Exception wag RuntimeException

e A1 uUaY catch block finluKUE

e Ligiav catch muRAalné@f extends ann
RuntimeException A6
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AMAIUIAINTTUAAURILADS
IaINTaluKII NN E

Fdia

e Recurrences
e [terative vs. Recursive
e Examples
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AmNuFuNusIauLia (Recurrences)

o MsauAmNFUNUSUaIIWIULANTUEGU

0,1,2, 3,4, .. a,=a, +1 Wan>0, 3=0

3,579, .. a,=a,+2 dWan>0, g=3

0,1,3,6,10,15,.. a,=a,,+n Wan>0, a=0

0,1,1,2,3,5/8,.. a,=a,, +a,,\dan>1,

a8G=04a =1

2110101 3@nssumaniiiaas 3 7/8/2002 3

0,1, 3,6, 10, 15, ... (Iterative)

o WaulilsunsuvingIfi n
e 391 a,= (0+1+2+...4+n)

import jlab.JLabIO;

public class Sum2N {

public static void main(String[] args) {
int n = JLabIO.readInt("n = ");
System.out.println(a(n)) ;

}

static int a(int n) {
int s = 0;
for (int 1 = 0; 1 <= n; i++)

s += 1i;

return s;

}
"}—

2110101 J@nssumaniiinas 3
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0,1, 3,6, 10, 15, ... (Recursive)

o Waulisunsuvingdi n

e 3Na,=a,,+n Wan>0,g=0
Tdsunsuiguiia
(recursive program)

import jlab.JLabIO;

public class Sum2N {
public static void main(String[] args) {
int n = JLabIO.readInt('"'n = ");
System.out.println(a(n)) ;

L
static int a(int n) e
if (n <= 0) e’ i
return O; “« ifn<0
else a,, + n otherwise
return a(n-1) + n;
! -

L

2110101 3fnssumanidiaas 3 7/8/2002 5

0,1,1,2,3,5,8, 13, ... (Iterative)

o AaUTUSLATUMIGIN N
import jlab.JLabIO;

public class Fibo {
public static void main(String[] args) {
int n = JLabIO.readInt('"'n = ");
System.out.println(a(n)) ;
}
static int a(int n) {
int p =0, g=1, t = n;

for (int i = 2; 1 <= n; i++) {
t=p + q;
p = d;
q =ty

}

return t;

}

}

2110101 3enssumanidiaas 3
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0,1, 1,2, 3,5, 8, 13, ... (Recursive)

1
al

o L aUTUSLATUMKIGIN N
e 5Nag,=a,,+a,, Wlan>1,g=0,g=1

import jlab.JLabIO;

public class Fibo {
public static void main(String[] args) {
int n = JLabIO.readInt("n = ");
System.out.println(a(n)) ;

} .
static int a(int n) { _-1" "~ [0 ifn=0
if (n < 2) return n A .
a =<1 ifn=1
return a(n-1) + a(n-2); n
} } > dp1 + dy; otherwise

~ -
.~ - I

2110101 3@nssumaniiiaas 3 7/8/2002 7

TdsunsumwasnTuase (Iterative)

e iavn1s d[0] + d[1] + d[2] + ... d[d.length-1]

public static int sum(int [] d)
int s = 0;
for (int i = 0; i < d.length; i++)
s += dl[i];
return s;

}

2110101 J@nssumaniiinas 3
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TdsunsuvnasnTuanse (Recursive)

Tdsunsumarnngaluaitsed

2110101 3@nssumaniaas 3
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©w

e Gavn1s d[0] + d[1] + d[2] + ... d[d.length-1] o Auuali m, = max(d[0], d[1], ..., d[n-1])
o muualv s, = d[0] + d[1] + ... + d[n-1] e U&AYINT M, ; = max(d[0], d[1], ..., d[n-2])
e UWRAYIN S =d[0] +d[1] + ... + d[n-2] e 16 m, = max(m,,, d[n-1]) dian >0, s, = d[0]
e Agliins, =5, +d[n-1] dian >0, S =0 e 2atZiau m(d,n)= max(m(d,n-1), d[n- 1]) n>0,
o natfiauilu ,s(1) = d[0] N
,S(dln)= S(d,n'l) + d[n_]‘] tlan > 0’ S(p) = 0 ’,’ public static int max(int[] d) { ‘ln
' 7 return max(d, d.length); i
! public static int sum(int[] d) { / } !
! return sum(d, d.length); /) Sl private static int max(int[] d, int n) {//'
| } //' "J=-» if (n == 1) return 4[0]; .7
| private static int sum(int[] d, int n/)/{ int m = max(d, n - 1); «-"
: if (n <= 0) return 0; Db ] return (m > d[n-1] ? m : d[n-1]);
“~t--p return sum(d, n - 1) + d[n - 11; }
}
2110101 3fnssumanidiaas 3 7/8/2002 9 2110101 3enssumanidiaas 3 7/8/2002 10
TdsnsunisunlstasaNngaluaiLse AT EAIAUUUULRAN
public static int max(int[] d) { o uavausHiiluaasaiu ’ I I > I = I : | = ‘ - ‘
return max(d, d.length); - &I BuEaudd [2a[ 2|3 [1a]s [ [le5]
b o . . — fudhe foliGay 23] 2 [ 3 |1a] 5|5 [e9]
private static int max(int[] d, int n) {
if (n == 1) return d[0]; — . o FIudie | s | 2[3|1a] s [23]09]
i = - . AUATNNINF A o Ao
;reltu:n ﬁaf(j'[nrfu 1)m : dln-11); : - mvm:/mwmm?zqm ’ = | 2 | B |14‘ = ‘23 | 99‘
} — &RUNUMIFANE ’ 5 l ; | N | s ‘ ” | 3 | 3% ‘
* BAVRAU
public static int maxI(int[] 4) — gudihaanniee ‘ S | 2 l : l 5 ‘ 14 | s | = ‘
} return maxI(d, d.length); ghumRumdiesn s |2 ]3| o [1a]23]09]
private static int maxI(int[] d, int n) { - LEﬁ'JfallvlﬂL%tl\‘]ﬁ']G‘]"]Jd’JuV]’]\‘) ‘ 5 | 2 I 3 | 9 | 14 | 23 | 99 ‘
if (n == 1) return 0; & o 2 dhasialy
i n e b reom o o x| 7 = [s[e[aelmle]
return (d[i] > d[n-1] 2 i : n-1); | d[i] fidAwnga "3 2 |5 | o 1423 ]es]
L2 3]s

& o] o)
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AN EANANAULLULAAN

public static void selectionSort (int[] data) {
int 1, t;
for (int k = data.length; k > 1; k--) {
i = maxI(data, k);
data[i] = datalk - 1];
datalk - 11 = t;
}
} public static void selectionSort (int[] data) {

}

int i, t;
if (n < 2) return;
i = maxI(data, n);

t = datalil;
data[i] = dataln-1];
data[n-1] = t;

selectionSort ( data, n-1 );

}

selectionSort ( data, data.length );

private static void selectionSort (int[] data, int n) {

Recursive

2110101 3fnssumanidiaas 3
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ANsAIUIaL a° mod m

%,

e a®» mod m Hunisdrumnailduaalunisdinswgau
o (natinu? 1:2209% 31 =?
— @unaL 220 16 1048576 anniiu % 3116 1
o GhatnIi 2 ; 210004 31 = ?
— A0 2101 "6 2535301200456458802993406410752
ANIU % 31 16 2

— vindauwuy : 14 220 % 31 Wicfludsieamni
o 2101 94 31 = 2 x (220)5 % 31
o ldANU5AIN (@b % m) = (a % m)(b % m)
o 2101 94 31 = 2 x (220)5 % 31 = (2 % 31)(2%° % 31)° = 2

2110101 3enssumanidiaas 3 7/8/2002 14

A1TAIUIaL @° mod m

1
(a2 % m)2 % m

2(aP1Y2 % m)2 % m

aP% m =

ifp=0
if p is even
if p is odd

// p is odd

public static int powerMod (int a, int p, int m) {
if (p == 0) return 1;
if (p == 1) return a % m;
int k = powerMod(a, p / 2, m);
k = (k * k) $ m;
if ((p % 2) ==1) k = (2 * k) % m;
return k;
}

2110101 3@nssumaniaas 3
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TUTWATHL LU ULAG

e TUsunsuiifinisizandliag
e ANSVINULLLdLTuNTElY

— AsdlugIu vinasaldviud

- Asdlau Banditay Teaauinuadilgyiindadtanay
o Waudng (?) &e (?) wavingruginin
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