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Summary of Java Statements

Console Input

Scanner input ;aew Scanner(System.in);
int intValue = input.nextint();

long longValue = input.nextLong();
double doublé/alue = input.nextDouble();
float floatValue = input.nextFloat();
String string = input.next();

Console Output
System.out.printin(anyValue);

GUI Input Dialog

String string = JOptionPane.showlnputDialog(

"Enter input");

int intValue = Integer.parselnt(stai
double doubleValue =
Double.parseDouble(string);

Message Dialog

JOptionPane.showMessageDialagj(,

"Enter input");

Primitive Data Types

byte 8 bits(from -128 to 127)

short 16 bits(From-32768 to 32767)

int 32 bits(From-2157483648 to 2147483647)

long 64 bits (From-9223372036854775808 18223372036854775808) | / division

float 32 bits (From-3.40292347e+38 to 3.40292347e+38)

% remainder

Arithmeti ¢ Operators Assignment Operators
+ addition = assignment
- subtraction += addition assignment

* multiplication -= subtraction

assignment
*= multiplication

double 64 bits (From1.7976931348623157e+308 to ++var preincrement assignment
1.7976931348623157e+308) --var predecrement /= division assignment
char 16 bits (Unicode) var++ postincrement %= remainder
boolean1 bit (true/false) var-- postdecrement assignment
Relational Operators Logical Operators if (conditionl) {statements;}
<less than && short circuit AND else if(condition2) {statements;}
<=less than or equal to || short circuit OR else if(condition3) {statements;}
> greater than I NOT ééé

>= greater than or equal to " exclusive OR else{statements;}

==equal to

1= not equal

switch Statements While and do-while loop Statements For loop statements

switch (intExpression) {

casevaluel: while (condition) { for (init; condition;adjustment)
statements; statements;

break; } statements;

}

casevaluen:

statements; do{

break; statements;

default: } while (condition);

statements;

}

Frequently Used Static Constants/Methods

Math.PI

Math.exp()

Math.random()

Math.pow(a, b)
System.currentTimeMillis()
System.out.printin(anyValue)
JOptionPane.showMessageDialugj(,
message)
JOptionPane.showlInputDialog(
promptmessage)
Integer.parselnt(string)
Double.parseDouble(string)
Arrays.sort(type[] list)
Arrays.binarySearch(type[] list, type key)

list.length;

list.length;
list[0].length;
int[][] list = {{1,

int[] list={1, 2,

Array/Length/Initializer

int[] list = new int[10];

3, 4},

Multidimensional Array/Length/Initializer
int[][] list = new int[10][10];

2} {3, 4}




1. INTRODUCTION TO JAVA LANGUAGE

1.1 PREAPARATION TO ESTABLISH JAVA PROGRAMMING ENVIRONMENT IN YOUR
COMPUTER

In order to start computer programming with java language you should have java development kid
(JDK) in your computer. JDK package is aable from sun computer company and you can get it
from internet adrebttp://www.oracle.com/technetwork/java/index.html

[S) Oracle Technology Netwe x

- C' [ www.oracle.com/technetwork/java/index.html

Sign In/Register Help Country ¥ Communities ¥ lama... v |wantto... v Search Q

ORACLE

Products Solutions Downloads Store Support Training Partners About ' OTN

Orade Technology Network > Java

= Software Downloads View All Downloads

New Downloads

Top Downloads

Java SE Javi

a SE 7 Update 67
elessed 8

4114
Java EE and GlassFish
Java SE 8 Update 11

eleased 7/16/14

JavaFX

SR Java SE Embedded 8
- ndate &

Select Java SE, then select XDBpdatell or most recent JDK paalge available to load, push
Download button

Sign In/Register Help Country ¥ Communities ¥ |lama... ¥ |wantto . v Search

ORACLE

Products Solutions Downloads Store Support Training Partnel

Oracle Technology Network > Java > Java SE > Downloads

Java SE Overview = Downloads Documentation Community || Technologies Training
Java EE
Java ME Java SE Downloads
Java SE Support
Java SE Advanced & Suite /K

\ 4 <X -
Java Embedded =2 lava @ N“mns
Java DB
Java Card Java Platform (JDK) 8u11 JDK 8u11 & NetBeans 8.0
Java TV

| Java Platform, Standard Edition

New to Java
Community Java SE 8u11

This release includes important security fixes. Oracle strongly recommends that all Java SE 8
Java Magazine users upgrade to this release.
Learn more »

= Installation Instructions JDK

* Release Notes

Select Licence agmment andhen Select your platform (Windows, Linux etc.) . A note for 64 bit
users. Java has huge library and 32 bit version has better completed libraries specially for the ones
that wouldlike to connect to external devige® | am using 32 bit version of JDK


http://www.oracle.com/technetwork/java/index.html

Java SE Development Kit 8u11
You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may now

download this software.
Product / File Description File Size Download

Linux x86 13358 MB ¥ jdk-8u11-linux-i586.rpm
Linux x86 15255MB ¥ jdk-8u11-linux-i586.tar.gz
Linux x64 13389MB ¥ jdk-8u11-linux-x64.rpm
Linux x64 15165MB ¥ jdk-8u11-linux-x64.tar.gz
Mac OS X x64 20782MB ¥ jdk-8u11-macosx-x64.dmg
Solaris SPARC 64-bit (SVR4 package) 13566 MB  # jdk-8u11-solaris-sparcvo.tar.Z
Solaris SPARC 64-bit 96.14MB  # jdk-Su11-solaris-sparcv9.tar.gz
Solaris x64 (SVR4 package) 135.7 MB # jdk-8u11-solaris-x64.tar.Z
Solaris x64 93.18 MB #* jdk-8u11-solaris-x64.tar.gz
Windows x86 @ 15181MB ¥ jdk-8u11-windows-i586.exe
Windows x64 15529 MB  # jdk-8u11-windows-x64.exe

Linux x64 151.65MB  #* jdk-8u11-linux-x64.tar.gz

MacOS X

Solaris SP z

Solaris SP | Please wait while Windows configures Java 8 Update 11 gz

Solaris x644 T[8

Solaris x6

Windows

- Gathering required information...
Windows

Java SE

ORACLE

Welcome to the Installation Wizard for Java SE Development Kit 8

This wizard will guide you through the installation process for the Java SE Development Kit 8.

The Java Mission Control profiling and diagnostics tools suite is now available as part of the
IDK.

| | Cancel ‘

Specify the directory you would like to install java Develpment Kit (JDK), | do recommend a simple
directory to easy £cess , such as\@va, Then install it



1) Java SE Development Kit 7 Update 4 - Change _ . g)
i —

Install to: |

u (( C:\javal, Ch
=< - P [ ™ Change..
=’Java ORACLE :
Browse to the new destination folder
Look in:
2 java v
Browse to the new destination folder
Djre Look in:
1 java v ef
[(jfreechart
(C3jmath
Folder name: (Cajre
[p:vavay (Cplot
OK Cancel w
[ J [ } FEolder name: =
—

Select the folder you would like to put JDK set. | do recmnd dijava as a simple optioithen
program will ask the folder for jre (Java Runtime environment) we can select jre folder under the
java folder wealready selected (gavaijre)

#8  Java SE Development Kit 8 Update 11 - Progress - 0 #3  Java SE Development Kit 8 Update 11 - Progress - =
P p g
ﬁ) ; $ Javar
i = ]a\la ORACLE I = ORACLE
i e I Status:
i Java Setup - Destination Folder

ORACLE

Status: i g Java Runtime

Install to: \

C:\Program Files (x86)\Java\jre8\ ¢ Change...

3 Billion Devices Run Java

ORACLE

Browse to the new cestination folder

Look in:

I jre v [

(Cbin :m
Ddb lib

(Qinclude plot
(jfreechart

(3jmath

Folder name:

C:\java\jre\




ORACLE

Java SE Development Kit 8 Update 11 Successfully Installed

Click Mext Steps to access tutorials, API documentation, developer guides, release notes and
maore to help you get started with the JDK.

Next Steps

Now java is installed. The next is to add java directories to path statement. When the computer could
not able to find a command it will check the directories given in path statement and if it finds it there it
will use it. In order to to do this, from contpmnel select the system folder

" i I ==
» Denetim Masasi » v' —
e 3 e~ S I | Bilgisayar Ad | Donan|m| Geligmis |Sisterr| Korumasi | Uzak |
7
Denetim Masast Girig i | Bu degigikliklerin godu igin Yonetici olarak oturum agmaruz gerekir.
W Kargilama Merkezi P
+ Klasik Griiniim A Kicelst ormans

2 Kigisellegtime (Gorsel efektler, igdemci zamanlamas, bellek kullarimi ve sanal bellek
KIasérSegenekIeri
Slavye Fyarlar...
%Kullanm Hesaplan
D Kullanici Profillr
‘%Metin Okuma Oturum agmanizla ilgili masalstl ayardan
(i Otomatik Kullan
# Oyun Kumandalan Ayartar... |

W Performans Bilgiler ve Araglan
5 Programar ve Ozelikler

() QuickTime

i Realtek HD Audio Voneticisi
3 Renk Vanetimi

Q Ses

18 Sistem Ortam Dedigkenler...

Baganaig ve Kurtama
Sigtem bagangici, sistem hatas ve hata aylklama bilgisi

Fyarlar...

1 I

¥ . Axiimalar
gs Bilg fa lgili bilgileri gorantileyin ve donanim, perf veuzak
PEQ baglantlanniza likin ayaran degitirn
o adlantilanniza iigkin ayarlan degitirin, T

Select environmental variables and find path



Ortam Degiskenleri =X

turhan igin kullama dedigkenleri

Dedisken Deder el

CLASSPATH odiYava\IMFYibsound.jar;d: \iavald... =

LIBRARY PATH  d:\co'fjib LM

TEMP %RUSERPROFILES:\AppDatal ocal\Temp

TMP %LUSERPROFILE%:\AppDatalLocal{Temp ¥z
[ veni. || pizene.. |[ sl ]

Sistem dediskenleri

Dedisken Deder o
NUMBER_OF P... 2 mi
[o5] Windows_NT [
Path C:\PROGRA~1{COMMON ~1\ASPENT ~1..,
PATHEXT .COM; .EXE; .BAT;.CMD; VBS;. VBE;. 15;.... ™
[ Yeni... ] [ Dizerie... ] [ Sil ]

select Path statement and add bin and lib directories path in out\jasghin and djavalib.

r h |
Sistem Degiskenini Dizenle ﬁ |

Dedisken adi: Path

Dedisken dederi; 1+ Manager'bin;d:\java;d: javatbin;d: javal

[ Tamam ][ Iptal ]

S — T8 )

Next, | recommend yoto use an editor to edit and compile java progrdrhsre are several freeware
good editors are available to use togetger wiyh java. Let us look at some of these Edétgtse
java Editorfttp://souceforge.net/projects/ele/ i s a si mpdvaeditprava edi t °r

(http://javaeditor.org/index.php/Downlopd s anot her simple java edit?©r
s T [mL\CanmmmMﬂHlﬁ_

¥ File Edit Run Test UML Tools Window Help

NS H@ S 2% E T 2| | Progem| Controlstctures | Datatype | AWT | Swing1 | Swing2| Layout J’

coreras s |[EeEaRs

%] BPIHIE Ljava [ I BPIHIET java |

x -
1] 1 import java.util.Scanner: // program uses class Scanner -
jof 2 il
3 public class BEIHIET
S |
T 5 // main methed begins execution of Java application E
(4] 3 public static veid main( String args(] )
# 7 [
8 // create Scanner to obtain input from command window L

Scanner input = new Scanner (System.in }:
System.out.print( "Enter your name: " }; // prompt
System.out.println("Welcome to java "+input.next()); // display sum

V S/ mnA merhad main

» | |Hame Type Value

0 m

» <= r

= ’

Interpreter ‘ Compiler | Debugger ‘ Search ‘ Messages “]n(eyak{w
Line: 4 Column: 62 Ins  ANS/Dos HAOKUL\Computer T\BP12009\H1'\BPIHLET java successfully compi

Netbeansis an advane d | a v (attp:£neétbeturfs.org/downloads/index.html

creat


http://sourceforge.net/projects/eje/
http://javaeditor.org/index.php/Download
http://netbeans.org/downloads/index.html

MetBeans IDE 7.1.

File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help Qi Search (Cti+])
AEES DE mow T H DB G
||| Projects = |Files [ services 1| StertPage ] [&) Javadpplication Ljeva | [8] BPHIELjava 1| EE
2 & AnagranGame H‘smw ‘wvuv‘agg PR | e B
i Source Packages 1 public class BRIEIEL A
| @ (i Testpackages 2 5 =
] B Libraries 3 main method begins execution of Java app |
i @[ Testuibraries 1 public static void main( String args(] )
&-& Javaapplication1 5 ¢
& Source Packages 6 System.out.println( "Welcome to Jau FERT
=[] javaspplication1 7 =
Javahppication.java H H
B Lbraries s -
10 3/ e
| 1 |
BPIH1EY java - Navigator =]
Members View = Z
2 BPHEL Output - JavaApplicationt {run) % |Tasks 5]
e @ main(string[] args) 0 [zum “M
| | 75v2 progzamians ailine rog gelainiz
EUILD SUCCESSFUL (total time: 1 secon a) |
a
%
& [DEEE L

@ 111 |ms

Anot her simple nice

freware

j ava
language. It can be downloadiedm the adresshttp://jcreator.en.softonic.com/

-
{4 JCreator

File Edit View Project Build Run Tools Configure Window Help

[E=SEE =)

a- & ] i) M AR AR AR BEHB g
Start Page | turhan javs Hosgeldinizjava X | - X
Hlass Hosgeldiniz =
|« T
Cpublic static void main(String args(])
{ =
System.out.println("Java Sinifina Hos Geldiniz!™):
} L4
i o
1Kl '
Build Output 2 X || General Qutput rx
77777777777777777777 Configuration: - -——--——-———————————Configuration: B
<Defaultd——-——-—————m—— eDefanles——— -

Error: Main method not found in class
turhan, please define the main method as:
public static void main(String[] args)

Process completed.

Process completed.

< »

=] General Qutput | [ Task View
Inl Coll Charl

For Help, press FL
I

OVR Read CAP ML
g

A recent editor that easy

adress

Project Edit Tools View Help

[

<3 Hosgeldiniz
| Class Edit Tools Options

class Hosgeldiniz

W public static void main(String args[])

Hos Geldiniz!™):

System.out.println("Java Sinifina
}
1

Class compiled - no syntax errors

t

(o]

us

e

edit©or i s

wi htth://wwa. Muej.org/s

Bl

JCreator

ueJdTh

| do recommend a simpler editor called crimson editor for starting programmers. This is also a free
program, you can obtain a copy from internet adnétgs//www.crimsoneditor.commhis is a

multilanguaye editor, which javacompiling can be established as well as other programming

languages.


http://jcreator.en.softonic.com/
http://www.bluej.org/
http://www.crimsoneditor.com/

= — v ¥
Homepage of Crimson Editor - Free Text Editor, Html Editor, Programmers Editar for Windows - Windows Internet Explarer L L

(/ @ |g, hittp:/fwww.crimsoneditor.com/ v| b | ‘fl X | |b crimson editor
T - . - - =

x @ - —

= Sik Kullanilanlar | iz *f Google 3) * Google (2) -,-‘] Google (@ Onerilen Siteler v & | Daha fazla eklentibul v & Ik Adim

|éHomepageofCr|mson Editor - Free Text Editor, . | & = - = Q@ ~ Sayfa~v Givenlikv

CE\MSQAI "b\‘t'oﬂ- The orofessional soarce edifor

Google

Homepage of Crimson Editor
Welcome to Crimson Editor Homepage! Ads by Google

* Home B .

« Download '-‘ﬁ"‘ Welcome to Crimson Editor homepage! Eree Java Code

. Featulres e Receive free Java

+ What's MNew YaHoO! Code info from the

« Languages .- Download the latest release - V3.72 Release (May. 14, 2008) Groups leading IT

« Sponsoring .- Sponsor Crimson Editor development Join Now! community.

Click to subscribe  java.itteclbox.com

.- See known bugs or functional limitation
- Guestbook .- Download Source Code of Crimson Editor

The latest version of Crimson edito when é | ooked at was Version 3. 7
cedt241-setup.exe. By double click you can load it up to your computer.

In order to compile and run java programs in crimson editor select Tools, preferences, User tools.
Cedit pragmamesganpgzeée -al éktéermak istiyorsan
d¢j mel erine basarak javac ve java kogbutl ar én
girebiliriz. (burada java §javadoga si st emi ne y¢skl enmi ktir.)

crmson itor - Tect] e Y . ..

. File Edit Search View Document Project | Toels | Macros  Window Help

, = |Hﬁ|§@.|é&hﬁ| Preferences.., Wo!
@ Teu! Evaluate Line Ctrl+Enter

MS-DGS ShE” Fj-ﬂ ..............
View in Browser Alt+B
Load User Tools r

Conf, User Tools...




%’ Crimson Editor - [E:\optimizasyon\devler\OP012E2. java]
File Edit Search Yiew Document Project

LheLd B@ & & Bl

Macros  Window  Help

& FSCO1.java & OPO12EZ java l Evaluate Line Ckrl+Enker
MS-0i03 Shell Fi0
130 YWigw in Brawser Alt+E
131 Load User Tools r
132 Conf, User Todls, ., Lt ///

1 Smiim = [k}

then enter java comlgi statement javac

' e o i
Preferences

Catenors. |

Preferences - e w3 . . Iﬁ
Categories
[=- General
- Wigual IJzer Tool HotKey =+ [ﬂ]
- Colors javac F1 |E| @E
F':f”ts java F2
Frirt - Emphy - Chrl+3
- File - Empty - Crl+4 i
- Backup
- Bgsociation
- Filters
- Gyntax Type tenu Text: i&va
=-FTP Cormmand: D:Ajavaibintjavaw. exe E]
. T;.... lpr Backup Argument: $FileTitle) [»]
= Taolz N
. Iritial Dir: $[FileDir) [»]
i User Macros Hot Key: F2
Cloze on exit [] Uze shart filename [8.3]
[V :Capture output Save before execute
[ Load Tools... ] [ Save Tools... ]
[ (] ] [ Cancel ] [ Apply ]

Select javac statement under bin directory, select FileName as argument and Select File Directory as Initial
directory. Select F1 as hot key, select Capture output button. In order to enter java runtime enterpretation
statement java ¢er java as Menu Text, As command enter javaw or java command under java compilers bin
directory. Select FileTitle as Argument, select FileDir as initial directory, and select F2 as hot key. After doing
this you can able to work with java programs, compitey pressing=1 and run them by pressing FE2ne note

for MS Vista users, In order to protect you from nasty programs vista does not allow you to make changes in
your editor settings, ilf you want this settings remains in its place, go to contrblgpainselect user accounts,
then open and closed the user account button



P e e g
v =]
Gig Guvenlik Internet iSCSI Java Kalem ve
Cubugu ... Secenekleri Merkezi Secenekleri  Baslaticisi Girig Aygitlan
E’ g’ ) 5 % = '
Kargilama  Kigisellestir... Klasar Kullanici Mail Metin
Merkezi Secenekleri Hesaplal{ Bu bilgisayan paylasanlar icin kullanici hesabi
oy |
Ortam dejiskenlerimi degistir sor T
'@ Baska bir hesakn ydnet
'@ Kullanici Hesabi Denetimi'ni ag veya kapat
and turn off the user acount security control button.
[ . . . . le

@E)v|$, < Kullamc Hesabi Denetimi'ni Ag veya Kapat - | g l Ara
b i - . —

Bilgisayarimizi daha glivenli kilmak igin Kullanici Hesabi Denetimi®ni (UAC) agin

Kullarc Hesabi Denetimi (UAC) bilgisayaninizda yetkisiz degigiklikler yapilmasini engellemenize yardima
olabilir. Bilgisayannizi kerumaya yardiman olmak icin UAC'yi agik birakmaniz éneririz.

[T Bilgisayannizi korumaya yardimer olmasi igin Kullanici Hesabi Denetimi'ni (UAC) kullanin

i Tamam ][ Iptal

In addition , | do use important public access java packages such as visad (3 D graphic package) . If you like to
use it, dtain a copy of visad.jar from the adrésp://www.java2s.com/Code/Java/Advaneed
Graphics/GraphLibraryVisad.htrthe load up java 3D package and as well from thesadre
http://java3d.java.net/binafyuilds.htm| and load java3D and copy visad.jar into ../jre/lib/ext directory.

Excell spread sheet read and write package xIs.jar from the &thred$excelapi.sourceforge.nethd again
copy jxl.jar into the ../jre/lib/ext directory

If you like touse SQLite database with java you can get necassary connectisgliitgdbcv056.jar from
http://www.zentus.com/sglitejdbehd again load it into the ../jre/lib/ext directory

1.2 INTRODUCTION TO JAVA PROGRAMING LANGUAGE

Now we can start to write ourr§it program. You can use your crimson editor or any other environment to write
your program. We will assume that crimson editor is used. Our first example is a welcome message. It is
traditional in programming language teaching to give a welcome messtgefist application

Program 1.2.1 BPIH1El.javapr o g r a mé

public clas8BPIH1E1
{



http://www.java2s.com/Code/Java/Advanced-Graphics/GraphLibraryVisad.htm
http://www.java2s.com/Code/Java/Advanced-Graphics/GraphLibraryVisad.htm
http://java3d.java.net/binary-builds.html
http://jexcelapi.sourceforge.net/
http://files.zentus.com/sqlitejdbc/sqlitejdbc-v056.jar
http://www.zentus.com/sqlitejdbc/

// main method begins execution of Java application
public static void main( String args[] )
{

System.out.printin( "Welcome to Java Programming!" );
} /I end method main

} /I end class BPIH1E1

Let us assume that we write our program in any editor and save it. All Java programs has an external envelope
called class. The name of the class should be same as the name of the program file. The class name fort his first
example is given as BPIH1E1, teéore we will save the file as BPIH1El.java

In this stage, we will save it in the same directory as we are working. In order to compile the pjagaam
statement is used. It can be carry out in console environment (dos for window system). Afteattcmmpil

program create a class file, in this example a file c@8lBtH1E1.class This file contains a machine language

like code that is easily convertible to machine language code for the operation systems and processor of actual
computer program is ruimg. This conversion process is done through an interpreter specific to the computer
system program is running. In order to operate the interpretor (convertion the class bycode to the machine
language codmva command is used. To run the above prograooimsole environment will require then rhe
following commands;

>javac BPIH1El.java

>java BPIH1E1l

In figure 1.2.1 compiling and running BPIH1E1.java program by using javac and java commands are shown

Figure 1.2.1 compiling and running of BPIH1E1.jawa program in Windows console (DOS) environment
BN Yonetici: Kemut Istemi = | B |

Microsoft Windows [Siiriim 6.08.68011

Telif Hakki {c> 2886 Microsoft Corporation. Tiim haklari saklidir.
G:Userss\PROZBAA>path
PATH=C:“Windows~system32;C:“\Windows ;C: \Windows System32:\Whem;c :“Program Files\Mi
crosoft SQL Servers?8:Toolssbinn“;C:“\Program Files“ATI Technologies“ATI.ACE“Core
—Statici:c:sturhansjavasc:sturhansjavasbin;ec:Nturhansjavaslib;

C:s\Users~PROZBAB>cd i;
Siztem belirtilen yolu bulamiyor.

C:~Users~PROZABA>1:

I:x>cd cla=

I:%classes_2087_2018>cd comp*
I:classes_2087_2018“Computer Programming I>cd BP=
I:~classes_200%_20108~Computer Programming I~BPI2BB%2>cd H1

I:%classes_2007_2018~Computer Programming I~BPI2B82?-H1>javac BPFIH1El.java

I:“classes_208%7_2018“Computer Programming I~BPI2BB%-H1i*>java BPIH1E1
llelcome to Java Programming?

I:~classes_2008%_20168~Computer Programming I~BPI2BBI“H1>

If we would like to do the same by using crimpson editor, all we have to do is to ysegrammed F1 and F2
buttons . When F1 button pushed (javac compiler command)

Figure 1.2.2 compiling of BPIH1EL.jara program in Windows console (DOS) environment by using
preprogrammed F1 button in Crimson Editor



| -
@ Crimson Editor - [Ihclasses_2009_2010\Computer Programming IBPL200WHIB... IEIEI&J
File Edit Search View Document Project Tools Macros Window Help - || &
o
DL H@ &0@ ¢ BB o # R T & W
@ Tewt @ BPIHIELjava |
[bublic class BBIHIEI —
// main method begins execution of Java application
pukblic static volid main( 3tring args[] )
System.out.println{ "Welcome to Java Programming!™ )
'/ end method main
} // end class BPFIHIE1 -
4 3
X |-———————— Capture Cutput ---------—-—
> "C:\turhan%java‘\bin\javac.exe" BPIHI1El.java
> Terminated with exit code 0.
Sl r
i3
3
=
Ready Ln1. Chi 11 I, :
= A

Program compiles anBPIH1E1.classis created. When F2 button pushB&IH1E1.classfile interpreted the
machine language and program runs in the compBi&mause of this dual system java codes can run free of the
operating systems or computer, the samer code (java class code) will run in any computer.

Figure 1.2.3 interpreting (running) of BPIH1E1L.class bycode in Windows console (DOS) environment by
using preprogrammed F2 button in Crimson Editor

X |Welcome to Java Programming! .

» Terminated with exit code 0.

4 I 3

Clutput

Ready Ln1, Chi 1 Il.:

Now let us look at the details of our first program, The first line

public class BPIH1EL1 is given us basic class name, term public specify that the code of the program will be
public (will not be hidden). Class started with big open paranthesis, {, and ends with big close paranthesis, }.
This is also valid for other java statements as well. Big paranthesis are the same as paragraph start and finish
signs.

The line // main method begins execution of Java apigltion is a command statement, computer does not do
anything related to this line, it is for us to understand the program code.

The line public static void main( String args[] ) start a subprogram part called a method. The name of our
method isnain, the word void tells us that this method is not given us any output from this program part.
System.out.printin( "Welcome to Java Programming!" );



print to console(DOS) screalfelcome to Java Programming'The signfi indicates that it is a writing (Strg)

type of constant. The sigrindicates the end end of the programming comm&gdtem.out.println is another
method defined in java librafgava.io. With closed big paranthesis main method closed, and class is closed with
another big paranthesis.

Secad example programBPIH1E2.java, will do the same as the first program, but in this one two output
commands are used.

System.out.print("Welcome to ");
System.out.printin("Java Programming!" );

The difference between System.out.print and System.ouhpsithat the second one includes a carriage return,
while the first one stops in the same line, therefore the output of this program is exactly same as the previous

one.

Program 1. 2.2 BPIH1IE2.)java progr ameé

import javax.swing.*;
public class BPIH1E2
{
/l main method begins execution of Java application
public static void main( String args[] )
{
System.out.print("Welcome to ");
System.out.printin("Java Programming!" );
} // end method main

} /I end class BPIH1E2

In the thid code, in order to take an output, the command
JOptionPane.showMessageDialog(null,"Welcome to Java Programming!");

Is used. This program uses library metld@ptionPane.showMessageDialod.his method iglefined in java

library javax.swing. The first ine of the program indicates that we are connected to the codes in tuig fibr

indicates that all codes der this library is called. The output of this methegjiven as a graphic output instead

of consoleextoutput.

Program 1.2.3 BPIH1E3.javapo g r a mé

import javax.swing.*;// program uses class JOptionPane in swing library
public class BPIH1E3
{
/l main method begins execution of Java application
public static void main( String args[] )
{
JOptionPane.showMessageDialog(null,"¢éhe to Java Programming!" );
} / end method main

}/ end class BPIH1E3

Figure 1.2.4 interpreting (running) of BPIH1E3.class bycode in graphic environment



r

Message Iﬁ1

™
\I /] Welcome to Java Programming!

OK

e

A similar program to BPIH1E1.java is also givenB®8IH1E4 .java. In this program, ingiad of

System.out.printin( "Welcome to Java Programming!" );

System.out.printf( "%s\n%s\n","Welcome to", "Java Programming!" ); is used. The result is exactly the

same. This output structure is taken exactly from C programming language. Java is \larysicrand C++ as
command structure. In the | atest version of java al so
control terms are used in this statement. Some of the very common control statements in java as follows

\n ctrl-return (next line)

\t ctrl-tab (next tab space)

\r enter key

\\ write \ sign

\0 write A sign

There are also some printf format structures in printf statement %s means write a String (array of characters)
constanbr variable.

Program 1. 2.4 BPIH1E4.java progr ameé

public class BPIH1E4

{
/I main method begins execution of Java application
public static void main( String args[] )
{

System.out.printf( "%8%s3sn","Welcome to", "Java Programming!" );

} /I end method main
}/ end class BPIH1E4

The program output is

T |

X |Welcome to
Java Programming!
> Terminated with exit code 0.

4 T

Clutput

Ready

L

The carriage return (/n) in the middle of the formatting part of printf force the output to the next line



1.3 INTEGER AND REAL VARIABLES AND ARITHMETIC CALCULATIONS

Our next progranBPIH1ES5.java reads two integer numbers from console screen, and then adds this numbers,
and output the result to the console screen. In order to read data from console environment, class
java.util.Scanneris used. A channel to the console opens by using method Scahaeraifie of the input

channel (Scanner type variable) input. Scanner is basically another class structure (program) defined in java.
Actual reading is done throgh a methatbut.nextint(); of class Scanner (located in the library
java.util.Scanner)

Program 1.3.1 BPIH1ES5.javap r o g r a mé

import java.util. Scanner; // program uses class Scanner

public class BPIH1ES
{
/I main method begins execution of Java application
public static void main( String args[] )
{
/I create Scanner to obtain input from commaitiaw
Scanner input = new Scanner( System.in );
int number1; // first number to add
int number2; // second number to add
int sum; // sum of numberl and number2
System.out.print( "Enter first int: "} J/ prompt
numberl = input.nextint(); // read first number from user
System.out.print( "Enter second integer: " ); // prompt
number2 = input.nextint(); // read second number from user
sum = numberl + number2; // add numbers
System.out.printf( "Sum is %', sum ); // display sum
} / end method main

}/ end class BPIH1ES

Integer variables can be called as byte(8 bit), short(16 bit), int(32 bit) and long(64 bit) according to space they

occupy in computer memg  Bits are binary structures that only contains 0 or 1. When bits coming together as

byte groups of different sizes they represents integer numbers. For example maximum number can be written to

8 bit byte type of integer variable is 11111111 which repnés 256. Usually one of the bits used asigh in a

number therefore byte carries numbersbetwéed 8 t o 127 (t ot al 256 including O
variable, first variable type defined and a variable name follows. An actual vailee Gssigned by using an =

(equal) sign.

int numberl;
numberl=32;

or this two statement can be given only as one statement.
int number1=32;

In our program integer value is read from the console as
int numberi;

numberl = input.nextint();



Numbers repreents with bits in computer memory table 1.3.1 different type of integer variables and
their number representation limits are given.

Figure 1.3.1 The bit sizes and 10 based limits of the integer type variables.

Integer type Byte size Number represantation limits

Byte 8 hit From-128 to 127

Short 16 bit From-32768 to 32767

int 32 bit From-2157483648 to 2147483647

long 64 bit From-9223372036854775808 1©223372036854775808

In Table 1.3.2 representation of number 15 in byte type integetl@in computer bit structure.

Table 1.3.2 writing 15 in a 8 bit integer variable (byte)

+- | 2° 2° 2 23 22 2t 20

+ 64 32 16 8 4 2 1

0 0 0 0 1 1 1 1

The following arithmetic proseses are defined in java for integer variables:
+ addition - substraction * multiplication / division and % module (remaining number) in
integer division For example an addition process can be defined as

sum = numberl + number2;
To get output of the example program in console environment by using Crimson éditevefshould se&h
inputs through pushing send Input buton

Figure 1.3.2 request the console inputs in Crimson editor.
[« | i
| —————— Capture Cutput —--——————-

> "Ci:\turhan‘\javaibin\javaw.exe"™ BPFIH1ESL
Enter first double:

Copy Contents

Clear Contents

Send Input...
ERE 1] r
= Kill Process
=)
Send input to current process Lnt, Hide DOS  |READ JE:

Then you can enteréhnumber through the opening boxes

Figure 1.3.3 sending the console inputs in Crimson editor.

»|-—————— Capture Output - -————————-
> "Cihvturhan'java‘\bin\javaw.exe"™ BETHIESH
Enter first double: Enter text to send:

E

=1+« il

Then you can enter the second number the same way and result will apear in the capture output window as



Figure 1.3.4 Crimson editor output of BPIH1ES5.java
141 |

¥ | "C:\turhan‘\javaibin‘javaw.exe" BPIHIES
Enter first int: 3

Enter second integer: 5
Sum i= 8

> Terminated with exit code 0.

4 I

put

If we would like to do the same thing directly in dos windos we can enter the numbers directly

Figure 1.3.5 Console(DOS) output of BPIH1ES.java

I:~classes_28007_20180~Computer Programming I~BPI28@2?-H1>java BPIH1ES
Enter first int: 3
Enter second integer: 5

Sum iz B

I:~classes_2009_2010~Computer Programming I~BPFIZBA?-H1>g

Instead of integer arithmetic, if real number arithmetic is required, float(32 bit) or double(64 bit) rdalbgaria

can be used. In order to write in computer memory of binary bit structure a real number, sum digits are assumed
to carry negative powers of 2. For example to waRe625e17 into computer memory, following bit/byte

structure can be assumed.

Table 13.3 writing 22.625x10" in a 16 bit real variable

+- | 2* 23 2? 2! 2° 2t 2% |23 24 - |2 23 2? 2! 2°
+ 16 |8 4 2 1 05 |0.25]0.125/0.0625] - |16 |8 4 2 1
0 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1

Number representaion limits of real variables are given ineThl3.4.
Table 1.3.4 Real variable types, bit sizes and number representation limits

Real variable type Bit size Number represantation limits

float 32 From-3.40292347e+3&
3.40292347e+38

double 64 From-1.7976931348623157e+308
1.797693134862157e+308 e

Now, a program similar tBPIH1E5A java and BPIH1E5B.java with double variable can be investigated.
Program 1.3.2 BPIH1E5A java program

import java.util.Scanner; // program uses class Scanner
import java.util.Locale;

public class BPIH1E5A
{
/I main method begins execution of Java application
public static void main( String args[] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );




Locale us=new Locale("U$"
input.useLocale(us);
double number1; // first number to add
double number2; // second number to add
double sum; // sum of numberl and number2
System.out.print( "Enter first double: " ); // prompt
numberl = input.nextDouble(); // read first number from user
System.out.print( "Enter second integer: " ); // prompt
number2 = input.nextDouble(); // read second number from user
sum = numberl + number2; // add nhumbers
System.out.printf(us,"Sum is %10\6& sum ); // display sum

} /I end method main

} /' end class BPIH1ES5A

Program 1.3.3 BPIH1E5B . java program

import java.util. Scanner; // program uses class Scanner
import java.util.Locale;

public class BPIH1EB
{
/I main method begins execution of Java application
public static void main( String args[] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
Locale tr=new LocaléTR");
input.useLocale(tr);
double numberl; // first number to add
double number2; // second number to add
double sum; // sum of numberl and number2
System.out.print( "Enter first double: " ); // pnpt
numberl = input.nextDouble(); // read first number from user
System.out.print( "Enter second integer: " ); // prompt
number2 = input.nextDouble(); // read second number from user
sum = numberl + number2; // add numbers
System.out.printf(tr,"Sum is %10.%&, sum ); // display sum
} / end method main

}// end class BPIH1ESB

The basic difference of this programs compare to the previous integer version is the

Locale us=new Locale("US");

Statement, with thistatement and the with the following

input.useLocale(us);

statement you can define the country program is running and that specification of that countries number divisor.
For example US use period (.) as number divisor, but in Turkey commaggd as number divisor.

In programBPIH1E5C.java formatting withString s=String.format(us,"Sum is %10.5fn", sum );
term 5 used to get the formatted output. Please not that %d for integer format, %10.5e and %10.5f for double
format is used.

Program 1.3.4 BPIH1E5SC.java program



import java.util.Scanner; // program uses class Scanner
import java.util.Locale;

public class BPIH1E5C
{
/l main method begins execution of Java application
public static void main( String args[] )
{
/l create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
Locale us=new Locale("US");
input.useLocale(us);
double number1; // first number to add
double number2; /fecond number to add
double sum; // sum of numberl and number2
System.out.print( "Enter first double: " ); // prompt
numberl = input.nextDouble(); // read first number from user
System.out.print( "Enter second integer: J/ prompt
number2 = input.nextDouble(); // read second number from user
sum = numberl + number2; // add humbers
String s=String.format(us,"Sum is %10.5fn", sum);
System.out.printin(s); // display sum
} // end methodmain

} !/ end class BPIH1E5C

In the next program graphic type String (character array variable) defined a file name and data is read by using
Scanner channel from a data file
String filename=JOptionPane.showInputDialog("Enter file name (a.txt): ");

Program 1.3.5 BPIH1E5D.java program

import java.util. Scanner; // program uses class Scanner
import java.util.Locale; // international format library Locale
import javax.swing.*;  //Java swing graphic library

import java.io.*; /lJava inputiliary for File class

public class BPIH1ES5D
{
/l main method begins execution of Java application
public static void main( String args[] ) throws FileNotFoundException
{
/I create Scanner to obtain input from a file
String flename=JOptionPane.showlnputDialog("Enter file name (a.txt): ");
Scanner input = new Scanner(new File(filename));
Locale us=new Locale("US");
input.useLocale(us);
double number1; // first number to add
double number2; // second number to add
double sum; // sum of numberl and number2
numberl = input.nextDouble(); // read first number from user




number2 = input.nextDouble(); // read second number from user
sum = numberl Aumber2; // add numbers
String s=String.format(us,"Sum is %10r8f sum);
System.out.printin(s); // display sum
} /I end method main
} /' end class BPIH1E5D

In the last program of first week, two integer numbers are read thtbagjraphic window method through
statement

numberl=Integer.parselnt(JOptionPane.showlnputDalog("Enter first integer: "));
Program 1.3.6 BPIH1EG6.java program

import javax.swing.*;// program uses class JOptionPane in swing library

public class BPIH1E6
{
/l main method begins execution of Java application
public static void main( String args[] )
{
int number1; // first number to add
int number2; // second number to add
int sum; // sum of numberl andmber2
numberl=Integer.parselnt(JOptionPane.showlnputDialog("Enter first integer: "));
number2=Integer.parselnt(JOptionPane.showlnputDialog("Enter second integer: ));
sum = numberl + number2; // add numbers
JOptionPane.showstsageDialog(null,"Sum is"+sum ); // display sum
} / end method main

} !/ end class BPIH1E4

The input Windows of this program will look like this :

Input Iﬁw [ Input Iﬁ

L] Enter first integer: L ] Enter second integer:
E | 5 |

OK Cancel OK Cancel

The result will be

Message @

TN
'\1/1 Sum is8

OK

4

Not that instead of integer if we walilike to read double value, the statement will be
double numberl=Double.parseDouble(JOptionPane.showlnputDialog("Enter first reqal number: ));

In the next program we will input a name (String variable) by using Scanner class. In order to readiiee varia
input.next() statement is used.




Program 1.3.7 BPIH1E7.java program

import java.util.Scanner; // program uses class Scanner

public class BPIH1E7
{
/I main method begins execution of Java application
public static void main( String args[] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner(System.in );
System.out.print( "Enter your name: " ); // prompt
System.out.printin("Welcome to java "+input.next()); £mlay sum
} /I end method main

} /' end class BPIH1E4

In the last program String type input variable will be read by using
String isim=JOptionPane.showlnputDialog("Enter first integer: ");
statement

import javax.swing.*;// program uses class JOpBane in swing library

public class BPIH1ES8
{
/l main method begins execution of Java application
public static void main( String args[] )
{
String isim=JOptionPane.showlnputDialog("Enter first integer: ");
JOptilmPane.showMessageDialog(null,"Welcome to java "+isim ); // display sum
} // end method main

}/ end class BPIH1E4

WEEK 1 CLASS EXERSIZES
EX1.Write a program to print in console screen
ali, it will be Hello my name is Ali. The name of the program and class wilBfiH1CEX1.java

fihel

public class BPIH1ICEX2
{
/I main method begins execution of Java application
public static void main( String argsl] )
{
System.out.printin{Hello my name is Ali!");
} /I end method main
}// end class BPIH1E1

> "D:\javabin\javaw.exe" BPIH1CEX?2
Hello my name is Ali!
> Terminated with exit code 0.

EX2.Write a program t oheplrliontmyi nn agmeadp ha ncd syca vere nn aime .

ali, it will be Hello my name is Ali. The name of the program and class wilBR&IH1CEX2.java

o



import javax.swing.*;// program uses class JOptionPane in swing library
public class BPIH1ICEX3
{
// main method begins execution of Java application
public static void main( String args[] )
{
JOptionPane.showMessageDialog(null,"Hello my name is Ali!");
} /I end method main
} /I end class BPIH1E3

[ Message ﬁ1

.f"--
'd) Hello my name is Ali!

OK

L

EX 3. Write a programtoenteoyu r name i n console screen and wri

example if your name is ali, it will bidello my name is Ali. The nhame of the program and class will be
BPIH1CEX3.java

import javax.swing.*;// program uses class JOptionPane in dikiragy

public class BPIH1ICEX3
{
/I main method begins execution of Java application
public static void main( String args[] )
{
String isim=JOptionPane.showlnputDialog("Enter your name: ");
JOptionPane.showMessaga@g(null,"Hello my name is "+isim+"!" );
} /I end method main

} /I end class BPIH1E4

Fa
'd) Hello my name is Ali!

OK

EX 4. Write a program to enter two integer in console screen and write the division of this two integer. in
console screen . The name of the program and eldisbe BPIH1CEX4.java

import java.util.Scanner; // program uses class Scanner

public class BPIH1CEX4
{
/l main method begins execution of Java application
public static void main( String args[] )
{
/I create Scanner to obtain utdfrom command window
Scanner input = new Scanner( System.in );

int number1; // first number to add

te

i



int number2; // second number to add

int division; // division of numberl and number2

System.out.pnt( "Enter first int: " ); // prompt

numberl = input.nextint(); // read first number from user

System.out.print( "Enter second integer: " ); // prompt

number2 = input.nextint(); // read second number from user

division = rumberl/number2; // add numbers

System.out.printf( "Division is %d", division ); // display division
} /l end method main

} /I end class BPIH1ICEX4

> "D:\javabin\javaw.exe" BPIHLCEX4
Enter first int: 10

Enter second integer: 3

Division is 3

> Terminated with exit code 0.

EX 5. Write a program to enter two double in graphic screen and write the division of this two double variables
in double in graphic screen. The name of the program and class BiRIBHLCEXS5.java

import java.util. Scanner; // program uses class Scanner
import java.util.Locale;

public class BPIH1ICEX5
{
/I main method begins execution of Java application
public static void main( String args[] )
{
/Il create Scamer to obtain input from command window
Scanner input = new Scanner( System.in );
Locale us=new Locale("US");
input.useLocale(us);
double number1; // first number to add
double number2; // second numive add
double division; // division of numberl and number2
System.out.print( "Enter first double: " ); // prompt
numberl = input.nextDouble(); // read first number from user
System.out.print( "Enter second integer: // prompt
number2 = input.nextDouble(); // read second number from user
division = numberl/number2; // add numbers
System.out.printf(us,"division is %10\6&, division ); // display division
} /I end method main

}/l end clas BPIH1E4

---------- Capture Output---------

> "D:\javabin\javaw.exe" BPIH1CEX5
Enter first double: 10.2

Enter second integer: 3.0

division is 3.40000e+00




| > Terminated with exit code 0.

WEEK 1 HOMEWORKS

HW 1 Write a program to enter a double vat@bamed x in graphic screen and write the results of
y=xX*x+2*x+2 in graphic screen. The name of the program and class vBPtld1HW1.java

import javax.swing.*;// program uses class JOptionPane in swing library

public class BPIHIHW1
{
/l main mehod begins execution of Java application
public static void main( String args[] )
{
double x;
double y;
x=Double.parseDouble(JOptionPane.showlnputDialog("Enter x (double): "));
Y=XRXH2*X+2;
JOptionPane.showMessageDialog(null,"x = "+x+"y = "+y); // display sx and y
} /I end method main

} /I end class BPIHIHW1

X

Input

- Enter ¥ (double):
1.2 |

OK Cancel

HW 2 Write a program to enter an integer variable named x in console screen and write the results of
y=x*x*x+2/x+1 in console screen. The name of the program and class vEBPbd1HW2.java

import java.util.Scanner; // program uses class Scanner

public class BPIH1IHW2
{
// main method begins execution of Java application
public static void main( String args[] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int x;
inty;
System.out.print( "x (integer) = "); // prompt




x = input.nextint(); // read x from user

YEXFXIX+2/X+1;

System.out.printf( "x = %d y = %d \n", x,y ); // display x and y
} /I end method main

} !/ end class BPIHIHW2

---------- Capture Output ----------

> "D:\java\bin\javaw.exe" BPIH1IHW2
X (integer) = 3

Xx=3y=28

> Terminated with exit code O.

HW3 Write a program that will write in console screen the following text including the carriage returns(
iHell o my name is (Your name) . I am taking computer

Alt is fun to wagay sapeoimplultyrldwad

—————————— Capture Output -------—---

> "Civwturhantjavabin\javaw.exe" BPIHICEXZ

Hello my name is Turhan. I am taking computer class the first time
It iz fun to sctudy a computer language, specially Java

» Terminated with exit code 0.

i T 2

public class BPIH1IHW3
{

/I main method begins execution of Java application
public static void main( String argsl] )

{
System.out.printin( "Hello my name is Turhan. | am taking computer class the fisit fisrfun to study a computer
language, specially Java" );

} /I end method main

} /I end class BPIHIHW3

---------- Capture Output---------

> "D:\javabin\javaw.exe" BPIH1IHW3

Hello my name is Turhan. | am taking computer class the first time
It is fun to study a computer language, specially Java

> Terminated with exit code 0.

HW4 Write a program that will write in graphic screen the following text including the carriage returns
AHel l o my name is (Your name}i meb am taking computer
Ailt is fun to study a computer | anguage, specially Ja

import javax.swing.JOptionPane;
public class BPIH1IHWA4




{

/I main method begins execution of Java application
public static void main( String args[] )

{
JOptionPane.showMsageDialog( null,"Hello my name is Turhan. | am taking computer class the firgtltimdun to
study a computer language, specially Java" );

} /I end method main

} /I end class BPIHIHW4

[ Message Iﬁq

,@ Hello my name is Turhan. | am taking computer class the first time
It is fun to study a computer language, specially Java

OK

2. INTRODUCTION TO JAVA LANGUAGE
21STRKNG VARI ABLES

In this section we will continue tearn integer and doubles.eMill alsolook at a new kind of variable called
String typeString typevariablescan be assign as:

String s=0Ali 0;

or

String s=new String(AaAlio);

Strings can be added up byngsit+ sign; for exenple

String s=0AIli 0;

s=s+0 Veli o will give us string value
AAliT Veli o

In java arithmetic proceses can be written in gtard form as well (A notatiomdm ¢ language)
for example instead a@fit c=c+1; int c++ can be written anthstead of int=c+5; c+=5 can be written, If we
give long and shorthanded form of this statements :

Long notation Short notation
c=c+1; C+H+;

c=c1,; c--

c=c+a,; ct=a;

c=ca; c-=a,

c=cl/a; c/=a;

C=C*a; c*=a;
c=c%a; c%=a;

The same short notation che used in String type ofariables as well. Instead of
String s=0Ali 0;

thesame statement gée written in shorthand form

String s=0Ali 0;

s+=0 Veli 0;



The next example program will be summation of two integer values. In this program, despite reading the data
from screen,theyar assi gned direwodo!| Stiinng hfopmagriasm. uii I i sed

integer or double values can be added to the String value as well. The results will be String. For example
int number=2;

String s=0number =0+number ;
will give the String value:
Anumber = 20

Remaining strings can directly written by an output method.

Program 2.1.1 BPIH2EL1.java program

import java.io.*; //calls java input output class io
class BPIH2E1
{ // main method begins execution of Java application
public static void main(String argsl])
{
int numberl,number2;
int sum,substract,multiply,divide,remain;
numberl=2;
number2=3;
sum = numberl+number2;
substract = numberdumber2;
multiply = numberl*number2;
divide=numberl/number2;
remain=numberl1%number2;
String s=numberl+" + "+number2+" = "+sunr”;
s+=numberl+* "+number2+" = "+substract¥1";
s+=numberl+" x "+number2+" = "+migty+"\n";
s+=numberl+"/ "+number2+" = "+divide\";
s+=numberl+" % "+number2+" = "+remaina™;
System.out.printin(s);
} /1 end method main

---------- Capture Output ----------

> "D: \java\bin\javaw.exe" BPIH2E1
2+ 3=5

2-3=-1

2x 3=6

2/ 3=0

2% 3=2

> Terminated with exit code 0.

The second example is the same as the first example except output is send to a graphic window
Program 2.1.2 BPIH2E1A.java program

import javax.swing.*;// programaes class JOptionPane in swing library

class BPIH2E1A
{ /I main method begins execution of Java application
public static void main(String argsl])
{
int numberl,number2;
int sum,substract,multiply,divide,remain;
numberl=2;
number2=3;
sum = numberl+number2;

t



substract = numberiumber2;
multiply = numberl*number2;
divide=numberl/number2;
remain=numberl1%number2;
String s=numberl+" + "+number2+™+sum+n";
s+=numberl+" "+number2+" = "+substract¥1";
s+=numberl+" x "+number2+" = "+multiply¥i";
s+=numberl+"/ "+number2+" = "+divide\";
s+=numberl+" % "+number2+" = "+remaina™;
JOptimPane.showMessageDialog(null,s);

Y/ end method main

Message ﬁ
(D 2+ 3=5

2-3=1
2x 3=6
213=0
2% 3=2

In the third example, shorthand notations are also usedegemaddition processes

Program 2.1.3 BPIH2E2.java program

import javax.swing.JOptionPane;

public class BPIH2E2
{ public statc void main(String[] args)
{
int numberl=1;
int number2=2;
numberl+=number2;
String s="numberl = "+numberl+" number2="+numbek@+"
numbert=number2;

s+="numberi= "+ number2+" = "+nmberl+n";
numberl*=number2;
s+="numberl*= "+ number2+" ="+numberis™

numberl/=number2;
s+="numberl*= "+ number2+" ="+numberlm";
JOptionPane.showMessageDialog(null,s);

}

| Message Iﬁ |

,® numberi =3 number2=2
numberi=2 =1
numberf*=2 =2
number1t*=2 =1




The fourth gample is similar the third one except, for printout printf console output is used.
Program 2.1.4BPIH2E2B.java program

public class BPIH2E2B
{ public static void main(String[] args)

int numberl=1;

int number2=2;

nunmberl+=number2;

String s="numberl+=: "+ numberl";
numberi=number2;

s+="numberi=: "+ numberl+nh";
numberl*=number2;

s+="numberl*=: "+ numberli";
numberl/=number2;

s+="numberl/=: "#humberl;

/A\n newline position the screen curser

/I at the beginning of the new line

/It Horizontal tab, Move the screen cursor
/I to the next tab stop

I\r Carriage return. Position the screen cursor
/I at the beginning of the current line
//%s String format

//%d int format

System.out.printf("%s",s);

---------- Capture Output---------

> "D:\javabin\javaw.exe" BPIH2E2B
numberl+=:3

numberi=:1

nunberl*=: 2

numberl/=:1

> Terminated with exit code 0.

A similar program is given by using a double type real numbers
Program 2.1.5BPIH2E3.java program

import javax.swing.*;
class BPIH2E3
{

public static void main(String argsl[])

{
double numberl,number2;
double sum,substract,multiply,divide;
numberl=2.2345;
number2=3.1e2;
sum = numberl+number2;
substract = numberiumber2;
multiply = numberl*number2;
divide=nunberl/number2;
String s1="numberl + number2 ="+sun",
String s2="number1 number2 ="+substract¥i";
String s3="numberl * number2 ="+multiplyx";
String s4="numberl / number2 ="+dividén";
String s=4+s2+s3+s4;
JOptionPane.showMessageDialog(null,s,"four aritmetik operator real numbers",JOptionPane.PLAIN_MESSA




F b
four aritmetik operator real numbers Iﬁ

number1 + number2 =312.2345

number1 - number2 =-307.7655

number1 * number2 =692.695

number1 / number2 =0.007202064516129033

In this last program, A heing for graphic window is also gin as : "four aritmetik operator real numbers"

In thenext example two real numbers read from graphic screen as real numbers and loaded to different String
statements and at the end String stat@mare added into a new String.

Program 2.1.6BPIH2E3A .java program

import java.io.*; //java girdi cikti sinifincagir
import javax.swing.*;
class BPIH2E3A

public static void main(String args[])
{
double numberl,number2;
double sum,substract,multiply,divide;
numberl=Double.parseDouble( JOptionPane.showlnputDialog("Erstenumber: "));
number2=Double.parseDouble( JOptionPane.showlnputDialog("Enter second number: "));
sum = numberl+number2;
substract = numberiumber2;
multiply = numberl*number2;
divide=numberl/number2;
String sO="numberl="+numberl+" number2="+numbeka+"
String s1="numberl + number2 ="+sun",
String s2="number1 number2 ="+substract¥i";
String s3="numberl * number2 ="+multiplyx";
String s4="nunberl / number2 ="+dividet1";
String s=s0+s1+s2+s3+s4;
String sg="four aritmetik operator real numbers";
JOptionPane.showMessageDialog(null,s,sg,JOptionPane.PLAIN_MESSAGE);

F b
four aritmetik operator real numbers [ﬁ

number1=1.23 number2=3.45

numberi + number2 =4.68

number1 - number2 =-2.22

number1 * number2 =4.2435

number | number2 =0.3565217391304348

The last program is similar to thegmious one, except the dataéad by using Scanner class.

Program 2.1.7BPIH2E3B.java program



import java.util.Scanner; // program uses class Scanner
import java.util.Locale;

class BPIH2E3B
{

public static void main(String argsl[])
{

double numberl,number2;
double sum,substract,multiply,divide;

/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
Locale us=new Locale("US");
input.useLocale(Ys
System.out.print("enter the first number : ");
numberl=input.nextDouble();
System.out.print("enter the second number : ");
number2=input.nextDouble();
sum = numberl+number2;
substract = numberdumber2;
multiply = numberl*number2;
divide=numberl/number2;

String s1="numberl + number2 ="+sun+",
String s2="numberi number2 ="+substract¥i";
String s3="numberl * number2 =hultiply+"\n";
String s4="numberl / number2 ="+dividén";
String s=s1+s2+s3+s4;

System.out.printin(s);

---------- Capture Output ----------

> "D: \java\bin\javaw.exe" BPIH2E3B

enter the first number : 1.234

enter the second number : 2.345

numberl + number2 =3.579

numberl - number2 =1.1110000000000002
numberl * number2 =2.89373

numberl / number2 =0.5262260127931769

2.2 CHARACTER VARIABLES

Character (char) variable type define actual characters in computersetrtmsge characters in jal20
Unicodecharacter standards are used. Unicodeactar code consist of 4 hexagonal (base 16) number. In case
you are not familiar with orthogonal number system, a table abeglancy is given

Tablo 2.2.1 Heksagonal(sixten base), and 10 base and binary number systems equeraly

Heksagonal | 10 base 2 base (binary)
0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110




7 0111
8 1000
9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111

in 1ISO unicode\u0041' defines character ‘A’. Wr03E1". Or codau03E1l' defines 'a’. When the first two
number of unicode equals to 0, it defines ASCII characte codes. You can find very detailed list of characters in
ISO unicode by looking thimternet sitehttp: \\unicode.org

In the small code sample bal@haracter A andh’ is loaded to computer as char variables in Java

char A1,A2;

char alphal,alpha2;
A1="\u0041";
A2="A",
alphal="u03B1";
alpha2="a’;

It should be noted that A1 ancphkl1 can be seen in any environment, But A2 and alpha2 ceebenly if the
editor program is written recognise the correct unicode characters. Some of the control characters are listed in

Table 2.2.2

Table 2.2.2 Some special control characters

Chracter sysmbol

action

Unicode symbol

\b

Back one characte

\u0008

\t tab \u0009
\n ctrl -return \uOOOA
\" fi sign \u0022
\ o} sign \u0027
\\ \ sign \u005C

Some additionalinicode characters are given in table 2.2.3. By using control characters several actions in print
can be carried out such as back space, cafrigtgen, tab etc. When character variables are used, they can merge
in strings, In fact strings are characaerays. When something with a character that does not available in your

editor you can add that character into your String variable as char variable character. Note that some characters

might not be seen properly in console environment, but can alveassdn correctly in graje environment.
Because of thisloptionPane.showMessageDialognethod will be used for output in the example programs.

The first example, characterA.java prints some charattegygg - a b ¢ )

by

uckeisang chékni code

varieble. The second program characterB.java prints a set of greek letters, The third program characterC.java
prints Turkish character set. The fourth and fifth programs prints mathematical equations.

Program 2.2.1characterA.java program

ch



import java.io.*;
import javax.swing.*;

class characterA

{
public static void main(String args[])
{
char b1,b2,b3,b4,b5,b6;
bl="¢"
b2="7"
b3="-";
b4="a’;
b5="b";
b6="c";
String s=""+b1+b2+b3+b4+b5+b6;
JOptionPane.showMessageDialog(null,s," character
procesing”,JOptionPane.PLAIN_MESSAGE);

}

character procesing

iijcabc

OK

Table 2.2.3 Some unicode character tables
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Program 2.2.2characterB.java program

import java.io.*;

import javax.swing.*;

class characterB

{

public static void main(String args|[])
{ /IGreek letters

char b1,b2,b3,b4,b5,b6,b7,b8,b9,b10,b11,b12,b13,b14;
char b15,b16,b17,b18,b19,b20,b21,b22,b23,b24;
String s="Greek ktters\n”;
b1=\u03B1"; // alfa
b2=\u03B2'; // beta
b3=\u03B3"; // gamma
b4=\u03B4'; // delta
b5=\u03B5"; // epsilon
b6=\u03B6'"; //fi
b7=\u03B7'; // eta
b8=\u03B8'; // teta
b9=\u03B9'"; // ypsilon
b10=\uO3BA'"; // kappa
b11=\uO3BB'; // lambda
bl12=\u03BC"' ; [/ mg¢
bl12=\u 0 3 BD"' ; Il ny¢
b13=\uO3BE"; // ksi
b14=\u03BF'; // o
b15=\u03Q"; // pi
b16=\u03C1'; // ro
b17=\u03C2"; //
b18=\u03C3'; //
b19=\u03C4"; //
b20=\u03C5"; //
b21=\u03Ce6"; //
b22=\u03C7"; //
b23=\u03C8"; //
b24="\u03C9'; //

s+=""+b1+b2+b3+b4+b5+b6+b7+b8+b9+b10+b11+b12+b13+b14+b15+b16+b17+b18+b19+b20+b21+b22+b23+k
JOptionPane.showMessageDialog(null,s,"======Greek Letters======",JOptionPane.PLAIN_MESSAGE);
}

Greek Letters
apyoeCnincivEoTTpCT TURX I

0K

Program 2.2.3characterC.java program

import java.io.*;
import javax.swing.*;
class charaterC




{ public static void main(String args[])
{
char b1,b2,b3,b3a,b4,b5,b6,b7,b7a,b8,b9,b9a,b10,b11,b12,b13,b14,b15,b15a,b16,b17,b18,b19,b20;
cha b21,b22,b23,b24,b25,b25a,b26,b27,b27a,b28,b29,b30,b31,b32,b33;
String s="Turkish lettekg";
b1=\u0061"; //a
b2=\u0062"; //b
b3=\u0063"; //c
b3a=lu0OOE7"' ; /I -
b4=\u0064"; //d
b5=\u0065"; /e
b6=\u0066"; //f
b7=\u0067"; //g

b7a=tu011F"' ; I 1]
b8=\u0068"; //h
b9%a=\u 013 1" ; /| é

b9=\u0069"; /i

b10=\uOOB6A"; //j
b11=\u006B"; //k
b12=\u006C"; /I
b13=\u006D'"; //m
b14=\uOO6E"; //n
b15=\u006F'; //o
bl5au0O0F6"' ; [ /?°
b22=\u0070"; /Ip
b23=\u0071"; /iq
b24=\u0072'; /Ir
b25=\u0073"; //s
b25a=\u015F"' ; [/ K
b26=\u0074"; /It

b27=\u0075"; //u
b27a=u 0 O F C' ; Il ¢
b28=\u0076"; //v
b29=\u0077"; //w
b30=\u0078"; //x
b31=\u0079"; /ly
b33=\u007A"; //z
s+=""+b1+b2+b3+b3a+b4+b5+b6+b7+b7a+b8+b9+b9a+b10+bll+b12+b13+b14+b15+b15a+b22+b23+b24+b25-
JOptionPane.showMessageDialog(null,s,"======Turkish Letters======",JOptionPane.PLAIN_MESSAGE);

Turkish letters
abcedefgghiljkimnoopgrsstuinwgyz

0K

Program 2.2.4characterD.java program

| import java.io.*; //java girdi cikti sinifini cagir




import javax.swing.*;
class characterD
{
public static void main(String argsl[])
{
char bl,b2;
b1=\u0394"; //big delta
b2=\u00B2'; //Square sign
String s=""+b1+"T ="+b1+"X"+b2+" + "+b1+"y"+b2;
JOptionPane.showMessageDialog(null,s," character programming”,JOptionPane.PLAIN_MESSAGE);

character programming

AT =Ax® + Ay*

OK

Program 2.2.5characterE.java program

import java.io.*; /java girdi cikti sinifini cagir
import javax.swing.*;
class characterE

{

public static void main(String args])
{
char bl,b2;
b1=\u222B'; //integral
b2=\u00B2",
char b42u221E";
String s="+b1+"(x"+b2+"+ y"+b2+") dx",
JOptionPane.showMessageDialog(null,s,” character programming”,JOptionPane.PLAIN_MESSAGE);

character programming

J e+ y7) dx

OK

2.3 THE TERM FINAL AND CONSTANTS IN JAVA

In Java languageniorder to use constants instead of variables thefteal comes in front of variable term. A
constant defined with final can not be changed. Can be defined only ones in the program. For example

final double pi=3.14159;
defines pi as a constant.



Program 2.3.1 finalA.java program : an example of usage terrfinal

import java.io.*
import javax.swing.*;

class finalA
{ public static void main(String args[])
{
final double CM_INCH = 2.54;
double b=3*CM_INCH;
/ICM_INCH=4;
String s="b = "+b+" CM_INCH ="+CM_INCH;
JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN_MESSAGE);
}
}

b=7.62 CM_INCH =254

import java.io.*;
import javax.swing.*;

class finalA
{ public static void main(String args[])
{
final double CM_INCH = 2.54;
double b=3*CM_INCH;
CM_INCH=4;
String s="b = "+b+" CM_INCH ="+CM_INCH,;
JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN_MESSAGE);

---------- Capture Output---------
> "C:\javabin\javac.exe" finalA.java

finalA.java:9: error: cannot assign a value to final variable CM_INCH
CM_INCH=4;

AN

1 error

> Terminated with exit code 1.




Program 2.3.2 finalC.java program :an example of usage term final

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class finalC
{ public static void main(String args[])
{
final double pi = 3.141592653589793;
double b=4*pi;
/Ipi=4;

String s="b = "+b+" pi = "+pi;
JOptionPane.showMessageDialog(null,s,"final term",JOptionPane.PLAIN_MESSAGE);

b=12.566370614359172 pi = 3.141592653589793

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class finalC
{ public static void main(String args[])
{
final double p= 3.141592653589793;

double b=4*pi;

pi=4;

String s="b = "+b+" pi = "+pi;

JOptionPane.showMessageDialog(null,s,"final term”,JOptionPane.PLAIN_MESSAGE);

---------- Capture Output---------

> "C:\javabin\javac.exe" finalC.java

finalC.java:9: error: cannot assign a value to final variable pi
pi=4;
N

1 error

> Terminated with exit code 1.




WEEK 2 CLASS EXERSIZES (Wil be shown at the and of Lab class)
EX 1. By usingcharacterE.java ( and changing it) program, write the following equation in graphic screen

[ (a?+ ) da

EX 2. Write the following code, compile and run it

public class doubleAl
{ public static void main(String[] args)
{
double A=1;
At++;
double AL=A;
Al+=3;
double A2=A1;
A2--;
double A3=A2;
A3*=5;
System.out.printin("A="+A+"A1="+A1+"A2="+A2+"A3="+A3);

EX3. Write the following code, compile and run it. Explain why it is not working, corred the error.

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class finalC
{ public static void main(String args[])
{
final double pi = 3.141592653589793;
double b=4*pi;
pi=2*pi;
String s="b = "+b+" pi = "+pi;
JOptionPane.showMessageDialog(null,s,"final deyimi“,JOptionPane.PLAIN_MESSAGE);
}

}

WEEK 2 HOMEWORKS

HW 1 By using ISO Unicode character codes write
If {2+ B%) 000B

into graphic screen by usingOptionPane.showMessageDialy method.
The name of the program and class wilBf®H2HW1.java
HW?2 Investigate the folloving program

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class star




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

final String star = ™",

String sl=star+"\n";

String s2=" "+s1;

String s3=" "+s2;

String s4=" "+s3;

String s=s1+s2+s3+s4;

JOptionPane.showMessageDialog(null,s,"star graphic”,JOptionPane.PLAINMESSAGE);

}
}

Output of this program is :

star graphic

#*

OK

Now change the program to create the following output:

F

star graphic

S5

*

OK

HW3. Write the following code, compile it and run it

import javax.swing.JOptionPane;

public class intAl
{ public static void main(String[] args)
{
int A=1;
A++;
int A1=A;
Al+=3;
int A2=A1;
A2--;
int A3=A2;
A3*=5;
int A4=A3;
A4/=5;
String s="A = "+A;
s+=" Al = "+Al;
s+=" A2 = "+A2;




s+=" A3 = "+A3;

s+=" Ad = "+A4;

String s1="Integer and String addition";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

HW4. Write the following code, compile it and run it

import javax.swing.JOptionPane;
import java.util.Locale;

public class BPIH2HW4A
{

/I main method begins execution of Java application

public static void main( String args[] )

{ Localeus=new Locale("US");
double T1;
double T2; //
double dT; // sum of numberl and number2
String al="Enter first temperature \tO00B'+"C : ";
T1 = Double.parseDouble(JOptionPane.showlnputDialog(al));
String a2="Enter second temperatura®00B'+"C : ";
T2 = Double.parseDouble(JOptionPane.showlnputDialog(a2));
dT = T1- T2; // difference of temperatures
String s1="T1 = %4.1f"xu00B0'+"C\n";
String s2="T1 = %4 fl+'\u00B0'+"C\n";
String s33u0394'+"T = %4.1f"Au00BO'+"C\n";
String s=s1+s2+s3;
String s4=String.format(us,s,T71,72,dT );
JOptionPane.showMessageDialog(null,s4); // display sum

} /I end method main

} /1 end clasBPIH2HWA4A

-

Message |£|

fi“* T1=23.4°C

|
L/ T1=19.1°C

AT= 4.3°C

OK




3. INTRODUCTION TO JAVA LANGUAGE

3.1 BOOLEAN VARIABLES

Boolean type variable is for logical processes. Key word for the boolean type variabtdgan Boolean
variable is only one bit long and taken vatuee or false

boolean x=true;

boolean y=false;

The available operators for the boolean variables are:

Table 3.1.1 Boolean operators that operate directly in boolean variables

Boolean operator Meaning
&& and

| or

! not

Usage of this variables are given in
Program 3.1.1 booleanexl.jaa : an example of boolean variable

import java.awt.Graphics;

public class booleanexl1

{

public static void main(String arg[])
{

boolean bl=true;
boolean b2=false;
boolean b3=b1&&b?2;
boolean b4=b1||b2;
boolean b5=Ib1;
String s="b1="+b1+h";
s+="b2="+bh2+\n";
s+="b3="+b3+\n";
s+="b4="+b4+\n";
s+="b5="+b5+\n";
System.out.printin(s);

}

> "C:\turhanjavabin\javaw.exe" booleanex1
bl=true

b2=false

b3=false

b4=true

b5=false

> Terminated with xit code 0.

The second example creates a complete boolean process table of all possible obtmksiofand(&&) and
boolean or(||)statements




Program 3.1.2 booleanA.java : an example of boolean variable, creates boolean table

class booleanA

{

public static void main(String args[])

{
boolean b1,b2,b3,b4;
boolean x1,x2,x3,x4,x5,x6;
bl=true;
b2=false;
b3=true;
b4=false;
x1 = b1l&&b2;
X2 = b1&&b3;
X3 = b&&bh4;
x4 = bl||b2;
x5 = bl||b3;
X6 = b2||b4;
String s1=b1+" and "+b2+" = "+x11";
String s2=b1+" and "+b3+" = "+x21";
String s3=b2+" and "+b4+" = "+x31";
String s4=b1+" or "+b2+= "+x4+"\n";
String s5=b1+" or "+b3+" = "+x5+4h"";
String s6=b2+" or "+b4+" = "+x6;
String s=s1+s2+s3+s4+s5+s6;
JOptionPane.showMessageDialog(null,s," boolean variable processes”,JOptionPane.PLAIN_MESS

boaolean variable processes Iﬁ

true and false = false
true and true = true
false and false = false
true or false = true
true or true =true
false or false = false

OK

Boolean variables can interact with real and integer numbers through a second set of operators.

Table 3.1.3 Boolean operators that operates on integer and real variables variables

Boolean operator Meaning

> Grater than

< Smaller than

== Equal b

>= Greaterthanand equal to
<= Smallerthanand equal to
1= Not equal to

This operators operates with integer and real variables but result will be in boolean type, for example



int x=3;

int y=5;

boolean b=x>y;

will give the boolean value of falskn the second example, an example of number boolean operators. Note that

due to getting result in boolean, after first process the result can be reprocessed by using operators in Table 3.1.1.
Boolean Values can be added up like other type of variabldsing$to take the printput of results.

Program 3.1.4 booleanex2.java : an example of boolean variable
import javax.swing.JOptionPane;
public class booleanex2

{

public static void main(String arg[])
{

int x=3;

int y=4;

boolean b1l=x>y;

boolean b2=x<y;

boolean b3=(x==y);

boolean b4=(x!=y);

boolean b5=!(x==y);

boolean b6=(x==y) && (x!=y);
boolean b7=b3 && b4;

String s="b1="+b1+h";
s+="b2="+b2+\n";
s+="b3="+b3+\n";
s+="b4="+b4+\n";
s+="b5="+b5+%n";
S+="b6="+b6+n";
s+="b7="+b7+\n";
JOptionPane.showMessageDialog(null,s);

}

[ Message Iﬁ |

b1=false
b2=true
bi=false
bd=true
b5=true
b6=false
b7=false

©

OK

-~ 4

A second example will be comparison of a temperature difference and write the results booleans.

Program 3.1.5 booleanex3.java : an example of boolean variable

import javax.swing.JOptidPane;
import java.util.Locale;




public class booleanex3

{

/I main method begins execution of Java application
public static void main( String args[] )
{ Locale us=new Locale("US");

char d=u0394’;

char 0=u00BO’;

double T1;

double T2; //

double dT; // sum of numberl and number2

String al="Enter first temperature \t000B'+"C : ";

T1 = Double.parseDouble(JOptionPane.showlnputDialog(al));

String a2="Enter seconérmperature "xu000B'+"C : ";

T2 = Double.parseDouble(JOptionPane.showlnputDialog(a2));

dT = T1- T2; // difference of temperatures

boolean b0=(dT<0);

boolean b1=(dT>=0) && (dT<10);

boolean b2=(dT>=10) && (dT<20);

boolean b3=(dT>=20) && (dT<30);

boolean b4=(dT>=30);

String s1="T1 = %4.1f"+o+"Gn";

s1+="T1 = %4.1f"+o+"Cn";

s1+=d+"T = %4.1f'+o+"Cn";

sl+=d+"T smaller than 0 = "+bOw";

s1+= d+"T between Oral 10 = "+b1+n";

s1+= d+"T between 10 and 20 = "+b®+",

s1+= d+"T between 20 and 30 = "+b&+"

sl+=d+"T bigger than 30 = "+b4\r";

String s4=String.format(us,s1,T1,72,dT );

JOptionPane.showMessageDialog(radl); // display sum
} /I end method main

} /I end class booleanex3

Input @ Input

s

35 | 112

IE‘ Enter first temperature C E Enter second temperature C :

o] [emn

[ Message Iﬁ1

(D T1=35.0°C

T1=12.0°C

AT=23.0°C

AT smaller than 0 = false

AT between 0 and 10 = false

AT between 10 and 20 = false
AT between 20 and 30 = true

AT bigger than 30 =false

3.2 IF CONTROL STRUCTURE




When a decision should be made by a computer program, if control structure used. If struchge has t
following form :

Program 3.2.1 booleanex3.java : an example of boolean variable

if(boolean variable 1)

{ executes statements here if boolean variable 1 is true}

else if (boolean variable 2)

{ executes statements here if boolean variable 2 is true}

else if (boolean variable 3)

{ executes statements here if boolean variable 3 is true}

eeéée. (more else if statements are possi bl
else

{ executes statements here if none of the above boolean variables are true}

In our first example program name and gratla students read and process the grade according to
number grade.

import javax.swing.JOptionPane;
class ifl

{

public static void main (String argsl])
{
double grade;
String name;
name=JOptionPane.showlInpuglog("Enter StudeNt name : ");
grade=Double.parseDouble(JOptionPane.showlnputDialog("Enter Stadgate(a100) : "
String s1="Grade of "+name+"is ";
if( grade >=90) {s1+="A"}
else if(grade >=75) { s1+="B};
else if(grade >=60) { s1+="C";}
else if(grade >=50) { s1+="D";}
else if(grade >=40) { s1+="E";}
else {s1+="F";}
sl+="("+grade+")";
JOptionPane.showMessageDialog(null,s1,"Stidemade : ",JOpnPane.PLAIN_MESSAGE);
System.exit(0);
}

Two double numbers compared in the second example

Program 3.2.2 if2.java : an example of boolean variable

public class if2

{

public static void main (String argsl])

{

double x=1.245;

double y=3.235;

String s1="",

if(x<y)

{ s1l=x+"is smaller than "+y;}
else if(x>y)

{ s1=x+"is bigger than "+y;}
else if(x==y)




{s1l=x+"is equal to "+y;}
System.out.printin(s1);

---------- Capture Output---------
> "C:\turhanjavabin\javaw.exe" if2
1.245 is smaller than 3.235

> Terminated with exit code 0.

Program 3.2.3 if3.java : an example of boolean variable

import java.awt.Graphics;
import javax.swing.JOptionPane;
import javax.swing.JApplet;

public class if3

{

public static void main (String args[])

{

int i=62;

int i1=60;

int i2=70;

String s1="",

boolean bl=(i>=i1) && (i<i2);

if(b1)

{ s1="number "+i+" is in between "+i1+" and "+i2;}
else

{'s1="number "+i+" is not in between "+i1+" and "+i2;}
JOptionPane.showMessageDialog(null,s1);
}
}

F

Message ﬁw

ey
(1) number 62is in between 60 and 70

In the next example two double variables are compared

Program 3.2.4 if _double.java : an example of double variable comparison

import java.io.*;
import javax.swing.JOptionPane;

class if_double

{

public static void main(String args[])

{

double x;

double y;
x=Double.parseDouble(JOptionPane.showlnputDialog(" x ="));
y=Double.parseDouble(JOptionPane.showlnputDialog(" y = "));
if(x<y)

{ JOptionPare.showMessageDialog(null,x+" is smaller than "+y);}




else if(x>y)
{ JOptionPane.showMessageDialog(null,x+" is bigger than "+y);}
else if(x==y)
{ JOptionPane.showMessageDialog(null,x+" is equal to "+y);}
}
}
1 Message L&f Message [ﬁ Message ﬁ
P ™ N
(L) 1.345is smallerthan 4.6325 () 3.67586isbiggerthan 2.7647864 ||| \ 1) 1.23isequalto 1.23

In the next example String variables compared. In order to check if two String variables are equal or
not String comparision method equals can be used.

String s1=0John
String s2=0Jane
Boolean bl=sl.equals(s2);

o O

Program 3.2.5 if_Sring.java : an example of String variable comparison
import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.JOptionPane;

class if_String

{

public static void main(String argsl[])

{

//IGuess the color

String s1;

String s=JOptionRee.showlnputDialog(" Enter a color =");
boolean bl=s.equals("red");

if(b1) {s1=" Correct guess color you enter is red";}
else {s1=" color you enter is not red, it is "+s;}
JOptionPane.showMessageDialog(null,s1);

}
}
Message lﬁ Message @
D . . D
(I}  coloryou enteris not red, itis blue (1)  Correct guess color you enter is red

When a complex decision making is required it can be achived as nested if structures (and if structure
inside another if structure) or composite if structure(more than one boolean is combined together by
joining and(&&), or(||) type boolean pressors). In the next example problem 3.2.6 a nested if

structure example is given. In the second example problem 3.2.6 a composite if structure is carried
out exactly the same program output.



Program 3.2.6 nested if.java : an example of nested if strture

import java.io.*;
import javax.swing.*;

class nestedif

{

public static void main(String argsl[])
{

double x = 7.0;

double y = 3.0;

if(x > 5)

{

if(y > 5) { System.out.printin("x and y are greater than 5.");}
else if (y==5) { System.at.printin("x is greater than 5 and y is equal to 5");}
else { System.out.printin("x is greater than 5 and y is smaller than 5");}

}

else

{
if(y > 5) { System.out.printin("x is smaller or equal to five y is greater than 5.");}
else if(y==5) { System.out.printin("x is smaller or equal to five y is equal to 5.");}
else { System.out.printin("x is smaller or equal to five y is smaller than 5."); }

> "D:\javabin\javaw.exe" nestedif
x is greatethan 5 and y is smaller than 5

> Terminated with exit code 0.

Program 3.2.56 composite if.java : an example of composite if structure

import java.io.*;
import javax.swing.*;

class compositeif

{

public static void main(String args[])

{

double x =7.0;

double y = 3.0;

if(x>5 && y>5) { System.out.printin("x and y are greater than 5.");}

else if(x>5 && y==5) { System.out.printin("x and y are greater than 5.");}

else if(x>5 && y<5) { System.out.printin("x is greater than 5 and y is smaller thap 5")

else if(x<=5 && y>5) { System.out.printin("x is smaller or equal to five y is greater than 5.");}
else if(x<=5 && y==5) { System.out.printin("x is greater than 5 and y is equal to 5");}

else if(x <=5 && y<5) { System.out.printin("x is smaller ogueal to five y is smaller than 5."); }

---------- Capture Output---------
> "D:\javabin\javaw.exe" compositeif
X is greater than 5 and y is smaller than 5

> Terminated with exit code 0.




As you observed from the example, any complex logicalge®es can be achived by using if
structural blocks. If structure is one of the widely use computer structure.

3.3 BIT PROCESSING IN JAVA

From time to time it could be necassary to proceed directly with the bits in computer. In java a set of
processors aregn to manupulate directly the bits. In order to understand the bir processes we should
understand the basic way of data representation. A byte type integer data representation in bit
structure in computer was given in Table 1.3.2

Table 3.3.1 writing 15 in a 8 bit integer variable (byte)

+/- 2° 25 2 22 22 2t 20
+ 64 32 16 8 4 2 1
0 0 0 0 1 1 1 1

Table 3.32 Bit processors and their meaning

Bit processor Meaning

& AND

| OR

" XOR

~ NOT

>> Shift one bit to the right
<< Shift one bit to the €t

Program 3.3.1 bit.java : an example of bit proses << (shift one bit to the left)

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class bit
{ public static void main(String args|[])
{
int x=15;
String s="Before left shift process x="+x+"\n";
X=x<<1;

s+="After left shift process x="+x;
JOptionPane.showMessageDialog(null,s,"example byte
process”,JOptionPane.PLAIN_MESSAGE);

}
}

f g

Before left shift process x=15
After left shift process x=30

OK




What happened to the number. It isdveb explain it with the bit table again (table in byte type is
given to avoid 32 bit table of int type integer variable)

Table 3.3.2 shifting the bits of Table 1.3.2 one to the left a 8 bit integer variable (byte)

+- 28 2 2 23 22 2 2°
+ 64 32 16 8 4 2 1
Before (15) | 0 0 0 0 1 1 1 1
After(30) | 0 0 0 1 1 1 1 0

As you see from the table, number become 30. If left shift apply to the same number(15), number becomes 7.
Program 3.3.2 bitl.java : an example of bit proses >> (shift one bit to the )

import javax.swing.*;
class bitl
{ public static void main(String args[])
{ int x=15;
String s="Before right shift process x="+x+"\n";
X=x>>1;
s+="After right shift process x="+x;
JOptionPane.showessageDialog(null,s,"example byte process",JOptionPane.PLAIN_MESSAGE);

example byte process

Before right shift process x=15
After right shift process x=7

OK

If this process shown in the bit table
Table 3.3.2 shifting the bits of Table 1.3.2 one to the right a 8 bit integer variable (byte)

+/- 28 2° 2 28 22 2t 20
+ 64 32 16 8 4 2 1
Before (15) | 0 0 0 0 1 1 1 1
After(7) 0 0 0 0 0 1 1 1

In reality int has 32 bit, therefore
int x=15;
will assign bit value as:

00000000000000000000000000001111
And after left shift (<<) operation it will be:
0000000000000000000000000001011

Several bit processes are shown in the next 3 example problems bitA java, bitB.java and bitD.java
Program 3.3.3 hitA.java : an example of bit proseses

class bitA
{ public static void main(String args[])
{
Il or | bit ikl emi




intil=1;
inti2=2;
int i3=i1[i2;
int i4=~i3;
String s="i1 = "+il+" i2 = "+i2+" i3 = "+i3+"i4="+i4;
System.out.printin(s);

---------- Capture Output---------
> "C:\turhanjavabin\javaw.exe" bitA
i1=1i2=2i3=3i4=4

> Terminated with exit code 0.

Program 3.3.4 bitB.java : an example of bit proseses

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class bitB
{ public staic void main(String args[])
{
/'l xor bit ikl emi
intil=2;
inti2=3;
inti3=i1&i2;
int i4=i3>>1;
String s="i1 = "+il+" i2 = "+i2+" i3 = "+i3+" i4="+i4;
JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN AGERS

r 5
bit processes Iﬁ

i1=2i2=3i3=2i4=1

OK

Program 3.3.4 bitD.java : an example of bit proseses

import java.io.*;
import javax.swing.*;

class bitD
{ public static void main(String args[])
{
/lor | bit process
intil=1;
int i2=0;
int i3=i1&i2;
int i4=il|i2;
int i5=i17i2;
int i6=~i1;




String s="i1 = "+il+" i2 = "+i2+" i3 = "+i3+"i4="+i4+" i5 = "+i5+"i6="+i4;
JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLEBSAGE);
}
}

bit processes Li_E-J

i1=1i2=0i3=0i4=1i5 = 1i6=1

OK

WEEK 3 CLASS EXERSIZES (Wil be shown at the and of Lab class)

EX 1. By using boolean variables create an AND(&&), and an OR(||) table . the values should be as follows :
true && true =true
true && false = false
false && true = false
false && false = false

true || true =true

true || false = true

false || true = true

false || false = false

take a screen output in graphic format(JOptionPane.showMessegeDialog)

EX 2. Select a color (String variable). If color is blue, black Br o wn , grey write Ayou sel e
is yell ow, green, red write fiyou select a cold colorbo
EX 3. Enter 4 numbers. For each numbers if the nur

the number is bigger or equal to avarage,iwt e fAyou passed?o

HOMEWORK EXERSIZES (Will bring to next class -Tuesday)

HW1 ) EnterTwo double number from the screen. Compare two numbers and write the results. For

example if the numbers you entered 1.23 and 2.34 Write 1 > 2 false

1.23<2.34 true

1.23 < 2.34 false

1.23 == 2.34 false

HW2 ) For a student read name, homework grade, midterm examination grade and final grade.

Calculate class grade by equation

Class grade = 0.25*homework grade + 0.35*midterm grade+0.4*final grade

if total gradeisless an 60 write Ayou failedo, if it is equa

HW3) Ent er a name if the name i s Mehmet or Ahmet ¢
Ayou are lucky, you win a million TLO. I'f not wr



4. INTRODUCTION TO JAVA LANGUAGE : LOOP STRUCTURES

4.1 WHILE LOOP STRUCTURE

In the if structure of the previous section, it is seen that if the given boolean value is true, computer
carries out instruction inside of the paranthesis. In the while structarsiiiilar to if structure, with

one difference. In the if statement inside of the paranthesis instructions will be carried out once. In
while statements, it will go into the paranthesis as repeatedly, as long as the boolean is true.

while( boolean variabk)

{ processes while boolean variable is true}

For example while loop in the following structure will continue infinitely

{ System.out.printin("This loop will be infinite");}

In order to stop the loop the value of the boolean should change somewhereapthe
int number=0;

while(number <= 100)

{number +=1;}

This loop will turn 100 times and when number is bigger than 100, it will stop. The same loop could
be written as

int number=0;

boolean b= number <= 100;

while(b)

{ number +=1;

b= number <= 100;

}

In our first example numbers from 1namberlis added and sum is calculated.
Program 4.1.1 BPIH4E1.java : an example of while loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4E1
{
/I main method begins executiohJava application
public static void main( String args[] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int number1; // first number to add
int sum=0; // sum of numbers
System.out.print( "Enter the number: "); // prompt
numberl = input.nextint(); // read first number from user
inti=1;
while(i<=numberl)
{'sum +=1i; // add numbers
i++;
}
System.out.printf( "Sum is %', sum); // display sum
} /I end method main

} /I end class BPIH4E1

---------- Capture Output---------

> "C:Mturhanjavabin\javaw.exe" BPIH4E1
Enter the number: 4

Sumis 10

> Terminated with exitade 0.




In the second example numbers from number 1 to number 2 is added and sum is calculated.

Program 4.1.2 BPIH4E2.java : an example of while loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4E2
{
/l main method begs execution of Java application
public static void main( String args[] )
{
Scanner input = new Scanner( System.in );
int number1; // first number to add
int number2; //last number to add
int sum=0; // sum of numberl and number2
System.out.print( "Enter the first number: " ); // prompt
numberl = input.nextint(); // read first number from user
System.out.print( "Enter the second number: " ); // prompt
number2=input.nextint();
int i=numberl;
while(ix=number2)
{ sum +=1i; // add numbers
i++;

}

System.out.printf( "Sum from %d to %d = %, numberl,number2,sum ); // display sum
} /I end method rain
} 1/ end class BPIH4E1

---------- Capture Output---------

> "C:\turhanjavabin\javaw.exe" BPIH4E2
Enter the first number: 1

Enter the second number: 100

Sum from 1 to 100 = 5050

> Terminated with exit code 0.

In the third example we will pross Strings instead of just numbers by using while statement
Program 4.1.3 BPIH4E3.java : an example of while loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4E3
{
/I main method begins execution of Java application
public static void main( String argsl] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int number1; // first number to add
System.out.print{Enter the number: " ); // prompt
numberl = input.nextint(); // read first number from user
int i=0;
String star="*";
String space="";
String sum=star;
while(i<=numberl)
{ sum = space+sum; // addriBigs
System.out.printin(sum ); // display sum
i++;




}
} // end method main

} /I end class BPIH4E1

---------- Capture Output---------
> "C:turhanjavabin\javaw.exe" BPIH4E3

Enter the number: 4
*

*
*
*

*

> Terminated with exit code 0.

In the next example number and stars are written in on th same line
Program 4.1.4 BPIH4E4.java : an example of while loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4E4
{
/l main method begins execution of Java application
public static void main( String argsl] )
{
Il create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int number1; // fist number to add
System.out.print( "Enter the number: " ); // prompt
numberl = input.nextint(); // read first number from user
int i=0;
String star="*";
String space="";
String sum=star;
while(i<=number1l)
{ sum = star+i+space; // add Strings
System.out.print(sum); // display sum
i++;
}

} /I end method main

} /I end class BPIH4E1

> "C:\turhanjavabin\javaw.exe" BPIH4E4
Enter the number: 5

*0 *1 *2 *3 *4 *5

> Terminated with exit code 0.

I n the next example a primitice type of

Program 4.1.5 BPIH4ES5.java : an example of while loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4E5




{

/I main method begs execution of Java application
public static void main( String args[] )
{
I/ create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int x1; // first x to plot
int x2; // last x to plot
int y=0;
System.out.print( "Enter the first number x1="); // prompt
x1=input.nextint(); // read first number from user
System.out.print( "Enter the first number x07// prompt
x2=input.nextint(); // read second number from user
String star="*";
String space="";
String sum;
String s="";
int x=x1;
while(x<=x2)
{ y=x*x+2*x+1; // function to be plded
int i=0;
sum=star;
while(i<y)
{'sum = space+sum;
|++:

)

}

s+=sum-+in";

X++;

}
System.out.printin(s);
} /I end method main
} /1 end classs BPIH4E1

---------- Capture Output---------

> "C:\turhanjavabin\javaw.exe" BPIH4E5
Enter the first number x4

Enter the first number x1=4

> Terminated with xit code 0.

When a complex numberssuchpes3 . 14159¢é¢ , series solution
=_—= —

Mcan be used. Let us look at how a series like
[[=— =% —

this can be put into the prgram by using a while loop.
Program 4.1.6 BPIH4E6.java : an example of while loop
| public class BPIH4E




/I main method begins execution of Java application
public static void main( String args[] )

{
llpi = 4-4/3 + 4/5-4/7+4/94/11+...+
String s;
double pi=0;
int artieksi=1;
inti=1;
while(i < 100000)
{
artieksi*=-1;
pi+=4/(2.0*-1.0)*artieksi;
i++;
}
s="pi = "+pi;

System.out.printin(s);
} /1 end method main
} I/ end class BPIH4E1

In the next example factorial witle calculated. Factorial is defined as :
n=n*(n-1)*(n-2) é. 4. 3.2.1 4! = 4*3*2*1 31 =3*2*1

Program 4.1.7 BPIH4E7.java : an example of while loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4E7
{
/l main method begins exdtion of Java application
public static void main( String args[] )
{
I/l create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int number; // number to get
int y=0;
System.out.print( "Enter the number n="); // prompt
number=input.nextint(); // read first number from user
long factorial=1;
String s="";
inti=1;
while(i<=number)
{ factorial*=i;
i++;
}
s=""+number+"! = "+factorial;
System.out.printin(s);
} /I end method main
} /I end class BPIH4E1

---------- Capture Output---------
> "C:\turhanjavabin\javaw.exe" BPIH4E7
Enter the number=#




41 =24
> Terminated with exit code 0.

In the last example a more complex series will be calculated

><>T =
ESSH—F—

= S
note that e=2.7182818¢

Program 4.1.8 BPIH4E8.java : an example of while loop

import java.util.Scanner; // progranses class Scanner
import java.util.Locale;

public class BPIH4ES8
{
/I main method begins execution of Java application
public static void main( String argsl] )
{
/l number e = 2.718...
Hexp(X) =1+ x /11 +x22!+x3/3'+x4 /4! + ..
String s;
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
Locale us=new Locale("US");
input.useLocale(us);
System.ouprint( "Enter x : "); // prompt
double x = input.nextDouble(); // read first number from user
double power=1;
double exponent=1;
double factorial=1;
double number=1;
while(number<=200)
{
factorial*=number;
power*=x;
exponent+=power/factorial;
number++;
}
s="exp("+x+") = "+exponent;
System.out.printin(s);
} // end method main
}// end class BPIH4E1

It is possible to use also charriadle in while loop counter
Program 4.1.9BPIH4E12.java : an example of while loop

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;




class BPIH4E12
{ public static void main(String argsl[])
{
String s="";
char b2u03B1";
while(b<=\u03C9")

{s+=b+" ",

b++;}

JOptionPane.showMessageDialog(null,s,"======Greek
Letters======",JOptionPane.PLAIN_MESSAGE);

afpyBeinfikApviompcoTUR XYW

OK

4.2 DO-WHILE LOOP STRUCTURE

Do-while structure is vergimilar to while structure. Except in dehile statements in the paranthesis
will be carried out at least ones, in while statement if the boolean statement is false, it will not go
inside of the loop at all.

do

{ processes while boolean variable is true}

while( boolean variable);

In order to stop the loop the value of the boolean should change somewhere in the loop

For example in the first while loop the value of number will be 11 (it will not enter to the loop)
int number=11;

while(number <= 10)

{number +=1; }

In the next dewhile statement, the value of number will be 12. It will go into the loop once.
int number=11;

do

{ number +=1;}

while(number <= 10);

In our first example numbers from 1nomberl is added and sum is calculated.

We will list the few codes, similar to while statements code here, but the all codes similar to while codes are
available in exercise folder.

Program 4.2.1 BPIH4E1A.java : an example of dewhile loop

import java.util. Scanner; // program uses class Scanner

public clas BPIH4E1A
{

/I main method begins execution of Java application
public static void main( String argsl] )

{




/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int number1; // first number to add

int sum=0; // sum of numberl and number2
System.out.print( "Enter the number: " ); // prompt
numberl = input.nextint(); // read first number from user
inti=1;
do
{'sum +=1i; // add numbers

i++;

} while(i<=numberl);

System.out.printf( "Sum is %', sum ); // display sum
} // end method main

} /I end class BPIH4E1

> "C:\turhanjavabin\javaw.exe" BPIH4E1A
Enter the number: 100
Sum is 5050

> Terminated with exit code 0.

Program 4.2.2 BPIH4E4A .java : an example of dewhile loop

import java.util. Scanner; // program uses class Scanner

public class BPIH4AE4A
{
/I main method begins exeaut of Java application
public static void main( String argsl] )
{
/I create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );
int number1; // first number to add
System.out.print( "Enter the number: "); // prompt
numberl = input.nextint(); // read first number from user
int i=0;
String star="*";
String space=" ";
String sum=star;
String s="";
do
{ s +=star+i+space; // add Strings
i++;
} while(ix=numberl);
System.out.printf("%s",s);
} /I end method main

} /I end class BPIH4E1

> "C:\turhanjavabin\javaw.exe" BPIH4E4A

Enter the number: 20

*Q *1 *2 *3 *4 *5 *¢ *7 *8 *Q *10 *11 *12 *13 *14 *15 *16 *17 *18 *19 *20
> Terminated with exit code 0.




In this example an equation yxJE 5.67*x*x+ 2.25*x-3.25 is calculated in and result is printed out.
Program 4.2.3 BPIH4E9A.java : an example of dewhile loop

import java.util. Scanner; // program uses class Scanner
import java.util.Locale;

public class BPIHAE9A
{
/l main method begins execution of Java application
public static void main( Stringrgs[] )
{
Scanner input = new Scanner( System.in );
Locale us=new Locale("US");
input.useLocale(us);
System.out.print( "Enter first double x1: " ); // prompt
double x1 = input.nextDoulyg // read first number from user
System.out.print( "Enter last double x2: " ); // prompt
double x2 = input.nextDouble(); // read first number from user
System.out.print( "Enter increment step dx: " ); // prompt
double dx = input.nextDouble(); // read first number from user
double x=x1;
String s="";
double y=0;
do
{ y=5.67*x*x+ 2.25*x-3.25; // add numbers
x+=dXx;
S+="x = "+x+" y = "+y+'\n";
} while(x<=x2);
System.out.printin(s); // display x and y
} /I end method main
} /I end class BPIH4E1

—————————— Capture Output---------

> "C:Mturhanjavabin\javaw.exe" BPIH4E9A

Enter first double x1: 0

Enter last double x2: 10

Enter increrent step dx: 0.2

x=0.2y=-23.25

X=04y=25732

---------- Capture Outpw---------

> "C:\turhanjavabin\javaw.exe" BPIH4E9A

Enter first double x1: 0

Enter last double x2: 2

Enter increment step dx: 0.2

x=0.2y=23.25

x=0.4y=25732

x = 06000000000000001 y 4.4427999999999999
x = 0.8 y = 0.14120000000000088

x = 1.0y =2.1788000000000007

x=12y=4.67

x=1.4y=7.614799999999999

x = 1.5999999999999999 y = 11.0132

x = 1.7999999999999998 y = 14.865199999999998
x = 1.9999999999999998-19.170799999999996
X = 2.1999999999999997 y = 23.929999999999993

> Terminated with exit code 0.




4.3 FOR LOOP STRUCTURE

For loop structure is also similar to while structure. Except initial condition and incrimental conditions
are also given in the sicture

for(initial statements, boolean condition, incremental statements)

{ processes while boolean variable is true}

Some example statements:

for(int number=0,int sum=0;number <= 10;number++)

{sum+=number; }

for(double number=0,double sum=0;number <= 1®;number+=0.1)
{sum+=number; }

For loops are usually used as a counter (similar tos um or product statements in math), but for and while can
always be replaced each other. To show this fact the example problems given in this subchapter will be the same
as while examples except graphic screen input and output is used in here.

In our first example numbers from 1namberl is added and sum is calculated.

Program 4.3.1 BPIH4E1B.java : an example of for loop

import javax.swing.*; // program uses class S&nn

public class BPIH4E1B
{
/I main method begins execution of Java application
public static void main( String argsl] )
{
int number1; // first number to add
int sum=0; // sum of numberl and number2
numberl=Integer.parselnt(JOptionPane.showlnputDialog("Enter first integer: ")); // read number
for(int i=1;i<=numberl;i++)
{'sum +=1i; // add numbers
}
System.out.printf( "Sum is %', sum); // display sum
} /I end method main

} /I end class BPIH4E1

> "C:\turhanjavabin\javaw.exe" BPIH4E1B
Sum is 5050
> Terminated with exit code 0.

In the second example numbers from number 1 to number 2 is added and sum is calculated.

Program 4.3.2 BPIH4E2B.java : an example of for loop

import javax.swing.*; // program uses class Scanner

public class BPIH4E2B
{
/l main method begins execution of Java application
public static void main( String argsl] )
{
int number1; // first number to add
int number2; //last number to add
int sum=0; // sum of numberl and number2
numberl=Integer.parselnt(JOptionPane.showlnputDialog("Enter first integer: ")); // read number
numbe2=Integer.parselnt(JOptionPane.showlnputDialog("Enter last integer: ")); // read number




for(int i=numberl;i<=number2;i++)
{'sum +=1i; // add numbers
}
System.out.printf( "Sum from %d to %d = %, numberl,number2,g8u); // display sum
} // end method main
} /I end class BPIH4E1

---------- Capture Output---------

> "C:\turhanjavabin\javaw.exe" BPIH4E2B
Sum from 1 to 100 = 5050

> Terminated with exit code 0.

In the third example we will process Stringstead of just numbers by using while statement
Program 4.3.3 BPIH4E3B.java : an example of for loop

import javax.swing.*; // program uses class Scanner

public class BPIH4E3B
{
/l main method begins execution of Java application
public static wid main( String args[] )
{
int numberl; // first number to add
numberl=Integer.parselnt(JOptionPane.showlnputDialog("Enter number of stars: ")); // read number
String star="*";
String space=" ";
String sum=star;
String s="";
for(int i=0;i<numberl;i++)
{ sum = space+sum; // add Strings
s+=sum+\n";
}
JOptionPane.showMessageDialog(null,s,"star map",JOptionPane.PLAIN_MESSAGE);
} /I end method main
} /I end class BPIH4E1

[ star map Iﬁﬂ

*

OK

In the next example number and stars are written in on th same line
Program 4.3.4 BPIH4E4B.java : an example of for loop

import javax.swing.*; // program uses class Scanner

public class BPIHA4E4B
{

/I main methd begins execution of Java application
public static void main( String args[] )

{

int number1; // first number to add




numberl=Integer.parselnt(JOptionPane.showlnputDialog("Enter number of starts: ")); // mdzet nu
String star="*";
String space=" "
String s="";
for(int i=0;i<numberl;i++)
{ s +=star+i+space; }
JOptionPane.showMessageDialog(null,s,"int map",JOptionPane.PLAIN_MESSAGE);
} /I end method main
} I/ end class BPIH4E1

[ int map lﬁ1

0" *2 *3 *4 *5 %6 7T *3 *9 10 *11 M2 ™3 "4 "5 "6 M7 "8 ™9

OK

In the next example a primitive type

Program 4.3.5 BPIH4E5B.java : an example of for loop

of

pl ot

import javax.swing.*; // program uses class Scanner

public class BPIH4E5B
{
/I main method beginsxecution of Java application
public static void main( String args[] )
{
int x1; // first x to plot
int x2; // last x to plot
int y=0;
x1=Integer.parselnt(JOptionPane.showlnpat®y("Enter first number: ")); // read number
x2=Integer.parselnt(JOptionPane.showlnputDialog("Enter last number: ")); // read number
String star="*";
String space="";
String sum=star;
String s="";
for(int x=x1;x<=x2;x++)
{ y=x*x+2*x+1; //function to be plotted
for(int i=0;i<y;i++)
{'sum = space+sum;}
s+=sum+\n";
sum=star;
}
JOptionPane.showMessageDialog(null,s,"star plot'tid@pane.PLAIN_MESSAGE);
} /I end method main
} /I end class BPIH4E5B

(1



star plot [i_E-J

OK

When a complex numbers suchpee8.141592653589793, series solution is used. A series
== —

Mwn be used. Let us look at how a series like
= =3 —

this can be put into the program by using a while loop.

Program 4.3.6 BPIH4E6.java : an example of for loop

import java.swing.*; // program uses class Scanner

public class BPIH4E6B
{
/I main method begins execution of Java application
public static void main( String argsl] )
{
llpi = 4- 4/3 + 4/5-4[7+4/94/11+.. .+
String s;
int i
double pi=0;
int artieksi=1;
for(i=1;i < 100000;i++)
{
artieksi*=-1;
pi+=4/(2.0*-1.0)*artieksi;
}
s="pi = "+pi;
JOptionPane.showMessageDialog(null,s,"number pi
calculaton”,JOptionPane.PLAIN_MESSAGE);
} !l end method main
}// end class BPIH4E6GB




F -
number pi calculation Iﬁ

pi=3.1416026536897204

OK

In the next example factorial will be calculated. Factorial is defined as :
n=n*(n-1)*(n-2) é. 4. 3.2.1 4! = 4*3*2*1 31 =3*2*1

Program 4.3.7 BPIH4E7B.java : an example offor loop

import javax.swing.*; // program uses class Scanner

public class BPIH4E7B
{
/l main method begins execution of Java application
public static void main( String args[] )
{
// factorial
String s;
long factorial=1;
int number=Integer.parselnt(JOptionPane.showlnputDialog("Enter a number: ")); // read number
for(int i=1;i <=number;i++)
{
factorial*=i;
}
s=""+number+"! = "+factorial;
JOptionPanetmwMessageDialog(null,s,"factorial calculation",JOptionPane.PLAIN_MESSAGE);
} /I end method main
} /I end class BPIH4E7B

i B |
factonal calculation @

51=120

OK

In the next example a more complex series will be calculated

><< =L
= TS

note that e=2.7182818¢

Program 4.3.8 BPIH4ES8B.java : an example of for loop

import javax.swing.*; // program poweres class Scanner

public class BPIH4E8B

{
/I main method begins execution of Java application
public static void main( String argsl] )

{
/I number e =2.718...




lexp(X)=1+x/11+x2/2!+x3/3!+x4/4! + ..
String s;
double x=Double.parseDouble(JOptionPane.showlnputDialog("Enter a real number: *)); // read number
double power=1;
double eponent=1;
double factorial=1;
for(double sayi=1;sayi<=200;sayi++)
{
factorial*=sayi;
power*=x;
exponent+=power/factorial;
}
s="exp("+x+") = "+exponent;
JOptionPane.showMessageDialod(ysy'exponent calculation",JOptionPane.PLAIN_MESSAGE);
} /I end method main
} /I end class BPIH4E8B

F h
exponent calculation &J

exp{1.0)=2.7182818284590455

OK

Another series example will be

Program 4.3.9 BPIH4E13B.java : an example of for loop

import javax.swing.*; /program poweres class Scanner

public class BPIH4E13B
{
/l main method begins execution of Java application
public static void main( String args[] )
{
/I number e =2.718...
11'In(x) = (%-1) - (X-1)"2/2+(x1)"3/3+(x-1)"4/4..
/I for x<2;
String s;
double x=Double.parseDouble(JOptionPane.showlInputDialog("Enter a real number: “)); // read number
double power=1;
double In=0;
double xm1=x1;;
int plusminus=1;
for(double n=1;n<=10000000;n++)

{
plusminus*=1,;
power*=xm1,
In+=plusminus*power /n;
}

s="In("+x+") = "+In;
JOptionPane.showMessageDialog(null,s,"natural logarithm calculation",JOptionPane. RIRESAGE);
} /I end method main
} /I end class BPIH4E13B




i |
natural logarithm calculation ﬁ

In{0.5) = -0.6931471805599451

OK

In the last example two numbers and a number increment read from the program and a function calculated
results are listed.
Program 4.3.10 BPIH4E9B.java : an example of for loop

import javaxswing.*; // program uses class Scanner

public class BPIH4E9B
{
/I main method begins execution of Java application
public static void main( String args[] )
{
double x1; // first number to add
double x2; //lat number to add
double dx;
double y;
x1=Double.parseDouble(JOptionPane.showlInputDialog("Enter first double: ")); // read number
x2=Double.parseDouble(JOptionPane.showInputDialog("Enter last double: ")); // read number
dx=Double.parseDouble(JOptionPane.showlnputDialog("Enter increment step: ")); // read number
String s="";
for( double x=x1;x<=x2; x+=dXx)
{ y=5.67*x*x+ 2.25*x-3.25;// calculate y
S+="X = "+x+" y = "+y+'\n";
}
JOptionPane.showMessageDialog(null,s,"function calculation”,JOptionPane.PLAIN_MESSAGE); //display x and
} /I end method main
} /I end class BPIH4E9B

3 h
function calculation ﬁ

¥x=1.0y=4.67

x=1.1y=6.085700000000001

¥ =1.2000000000000002 y = 7.6148000000000025
¥ =1.3000000000000003 y = 9.257 300000000004
¥ =1.4000000000000004 y = 11.013200000000005
¥ =1.5000000000000004 y = 12.882500000000007
¥ = 1.6000000000000005 y = 14.865200000000009
¥ =1.7000000000000006 y = 16.961300000000012
¥ = 1.8000000000000007 y = 19.170800000000014
¥ =1.9000000000000008 y = 21.493700000000022

OK

By usingfor loop structurgalso char type varibles can be counted



Program 4.3.11 BPIH4E12B.java : an example of for loop

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class BPIH4E12B
{ public static void main(String args[])
{
String s="",
for(char b2u0061';b<au007A";b++)
{s*=b+" ")
JOptionPane.showMessageDialog(null,s,"======English Letters======",JOptionPane.PLAIN_MESSAGE);

abcdefghijklmnopgrstuvwxyz

OK

The same program can be given by using char names instead of their Unicode characters
Program 4.3.12BPIH4E13B.java : an example of for loop

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;

class BPIH4E13B
{ public static void main(String args[])
{
String s="",
for(char b="A";b<="Z";b++)
{s*=b+" ")
JOptionPane.showMessageDialog(null,s,"======English Letters======",JOptionPane.PLAIN_MESSAGE);

ABCDEFGHIJKLMNOPQRSTUVWXYZ

OK

4.4 SWITCH-CASE STRUCTURE
Switch-case structure is a structure closer to if structure than the above loop structures. This statement is not
widely use among programmers because the same thing can be achived by using if blocks. The structure has the
following form :
switch( variable name)

{
case the value of the variable

If the variable has the value above carry out statements here
break; // end of structure




case the value of the variable:

If the variable has the value above carry out statements here
break; // end of structure

default :

If non of the variable above is reached, carry out this statement
break; // end of structure

}

A sample program of grade counter of students are given

Program 4.4.1BPIH4E10C.java : an example of switchcase statement

import javax.swing.*; // program uses class Scanner

public class BPIH4E10C
{
/I main method begins execution of Java apfitica
public static void main( String args[] )

{
String s1="";

char grade;

boolean b=true;

int Anumber=0,Bnumber=0,Cnumber=0,Dnumber=0,Enumber=0,Fnumber=0;
while(b)

{
s1=JOptionPane.showlnputDialog("Enter Stullemgrade: "); // read grade
grade=s1.charAt(0);

switch(grade)

{
case 'A'. case 'a"

Anumber++;

break;

case 'B": case 'b":

Bnumber++;

break;

case 'C". case 'c"

Cnumber++;

break;

case 'D": case 'd"

Dnumber++;

break;

case 'E". case 'e".

Enumber++;

break;

case 'F': case 'f":

Fnumber++;

break;

default:

b=false;

break;

} /1 end of switchcase

Ylend of while

String s="Total of each gradén”;




s+="A: "+Anumber+in";
s+="B : "+Bnumber+\n";
s+="C : "+Cnumber+#h";
s+="D : "+Dnumber+\n";
s+="E : "+Bnumber+h";
s+="F : "+Fnumber+h";
JOpionPane.showMessageDialog(null,s,"Total number of each grade",JOptionPane.PLAIN_MESSAGE)
//display x and y
} /I end method main
} /' end class BPIH4E10C

Total number of each grade Iﬁ

Total of each grade :
A:S
B:10
c:9
D:7
E:10
F:5

OK

If the same program is written by using if blocks instead of switde block:

Program 4.4.2 BPIH4E10C.java : switch-case statement replaced with if statement

import javax.swing.*; // program uses class Scanner

public class BPIH4E10E

{

/l main method begins execution of Java application
public static void main( String args][] )

{

String s1="",

char grade;

boolean b=true;

int Anumber=0,Bnumber=0,Cnumber=0,Dnumber=0,Enumber=0,Fnumber=0;
while(b)

{

s1=JOptionPane.showInputDialog("Enter Student's grade: "); // read grade
grade=s1.charAt(0);

if(grade=="A’||grade=="a")

{Anumber++;}

else if(grade=='B'||grade=="b")

{Bnumber++;}

else if(grade=='C'||grade=='"c")

{Cnumber++;}

else if(grade=='D’||grade=="d")

{Dnumber++;}

else if(grade=="E'||grade=="¢e")

{Enumber++;}

else if(grade=="F'||grade=="f")

{Fnumber++;}




else
{b=false;}
Y/end of while
String s="Total of each grade :\n";
s+="A: "+Anumber+" \n";
s+="B : "+Bnumber+" \n";
s+="C : "+Cnumber+" \n";
s+="D : "+Dnumber+" \n";
s+="E : "+Bnumber+" \n";
s+="F : "+Fnumber+" \n";
JOptionPane.showMessageDialog(null,s,"Total number of each grade",JOptionP&iPLAIN_MESSAGE); //display x
andy
} /I end method main
}// end class BPIH4E10E

The result is the same as the previous program. Now switch case sample will be given for a die throwing
example. A die has 6 faces and we will be counting how margstaach face is entered.

Program 4.4.3BPIH4E11C.java : an example of switchcase statement

import javax.swing.*; // program uses class Scanner

public class BPIH4E11C
{
/l main method begins execution of Java application
public static void main( Stringrgs[] )

{
//die throw counting

int die=1;

boolean b=true;

int one=0,two=0,three=0,four=0,five=0,six=0;
while(b)

{
die=Integer.parselnt(JOptionPane.showlnputDialog("Enter number in die :")); // read grade
switch(die)

{
case 1:
one++;
break;
case 2:
two++;
break;
case 3:
three++;
break;
case 4.
four++;
break;
case 5:
five++;
break;
case 6:
SiX++;
break;
default:




b=false;
break;
} /1 end of switchcase
Ylend of while
String s="Total of each die facén";
s+="1:"+one+\n",
S+="2 . "+two+'\n",;
s+="3 : "+three+\n";
s+="4 : "+four+\n";
s+="5 : "+five+'\n",
s+="6 : "+six+\n";
JOptionPane.showMessageDialog(null,s,"Total number of each die face",JOptionPane.PLAIN_MESSAG
/[display x and y
} /I end method main
}// end class BPIH4E11C

Total number of each die face &J

Total of each die face :
03
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OK

e

WEEK 4 CLASS EXERSIZES (Wil be shown at the and of Lab class)
EX1 ) Write a program to calculate total and avarage dfd number s (flbom@Bto B0 7, 9é . 9
by using while loop.
1(_:)90
EX2) Write a program to calculate the nunr A= a? by using a for loop. They claim that number A
=L

is equal tc“— == . & EB EB - check ifitis true.
S
. . _1
EX3) Write a program to printout x and y values for the func y_f(>§—)—(2, x from 1 to 20 by

using dewhile loop

WEEK 4 HOMEWORK EXERSIZES (Will bring to next class -Tuesday)

HW1) Write a program to list capital greek letters in graphics environment as shown by using while
loop



ABFTAEZHOIKAMNEONPOITY® XYWOD

OK

HW?2) Write a program to calcula by using a fotoop write the result. Note that

Y =3
infinite number is not possible in computer try different finite end numbers and check the result. Note : You can
assign a second variable to write Formula easier for example b=(2.0*k)*(2.0*k);

import javax.swing.*; // program uses class Scanner

public class BPIH4AHW?2
{
/I main method begins execution of Java application
public static void main( String args|[] )
{
String s;
double n;
double A=2.0;
double b=1.0;
for(double k=1.0;k < 100000000.0;k++)
{
b=(2.0*k)*(2.0*k);
A*=b/(b-1);
}
s="A = "+A;
System.out.printin(s);
JOptionPane.showMessageDialog(null,s,"number pi calculation",JOptionPane.PLAIN_MESAGE);
} /I end method main
} /I end class BPIH4E1

number pi calculation Iﬁ

A=3.141592643066262

OK

b

HW3) A series Formula for In(x) is given by
e = ———
= >
x-1

y:_X write program to calculate series by using andhile loop. Verify your result. Nie that equation

+1
can be further simplify if a second conversion z=y*y is made

=

import javax.swing.*; // program poweres class Scanner

public class BPIH4AHW3




{

/l main method begins execution of Java application

public static void main( String args[] )

{
11 In(x) = 1+y"2/3+y™4/5+y"6/T+... y=(1)/(x+1)
String s;
double x=Double.parseDouble(JOptionPane.showlInputDialog("Enter a real number: ")); // read number
doubke power=1;
double In=1;
double y=(x1)/(x+1);
int plusminus=1;
double n=1;
do
{

power*=y*y;

In+=power /(2.0*n+1.0);
n++;
} while(n<=10000000);
In*=2*y;
s="In("+x+") = "+In;
JOptionPane.showMessageDialog(null,s,"natural logarithm calculation",JOptionPane.PLAIN_MESSAGE);

} // end method main

} 1l end class BPIH4E1

COMPUTER PROGRAMMING | WEEK 6 PROBLEMS (ALGORITHMS)

Q1) Write the following code ithe editor and run ifThis is the serial solution of the exponential function

k

S X
expK) = &
Ay

import javax.swing.*;
public class exp

{

public static void main(String arg[])

{

1f(x)=exp(x)

double x=Double.parseDouble(JOptionPane.showlnputDialetj))x
double factorial=1;
double power=1;
double exp=0;

for(int k=1;k<200;i++)
{exp+=power/factorial;
power*=x;
factorial*=k;

}

System.out.printin("exp("+x+")="+exp);

}
}

Q2 Write the following code in the editor and run iThis is the serial solign of the natural logarithm (In)
function

1 ax-18"
In(x)=29 ——
(=22 5 15%+12

| import javax.swing.*;




public class In

{

public static void main(String arg[])

{
1f(x)=In(x)
double x=Double.parseDouble(JOptionPane.showlnputDialog("x="));
double X=(x1.0)/(x+1.0);
doubleln=X;
double power=X;
double K=1,
for(int k=2;k<100;k++)
{ power*=X*X;

K=2.0*k-1.0;

In+=power/K;

}
In*=2.0;
System.out.printin("In("+x+")="+In);

}

Q3 Write the following code in the editor and runThis is the the serial solution of squaoet function

\/5 =eo.5*ln(a) — - [05|n(a)]k
K

import javax.swing.*;
public class sqrt

{

public static void main(String arg[])

{
1f(x)=In(a)
double a=Double.parseDouble(JOptionPane.showlnputDialog("x="));
Il'In(a)
double X=(al.0)/(a+1);
double Ina=X;
double powe=X;
double K=1;
for(int k=2;k<100;k++)
{ power*=X*X;

K=2.0*k-1.0;

Ina+=power/K;

}
Ina*=2.0;
double x=0.5*Ina;
Il exp(x*In(a))
double factorial=1;
power=1;
double sqrt=0;
for(int i=1;i<200;i++)
{sqrt+=power/factorial;
power*=x;
factorial*=i;

}

System.out.printin("x = "+x+" sqrt("+a+")="+sqrt);
}
}

Q4) Write the following code in the editor and runThis program calculates the roots of a quadratic
polynomial

y=f(x)=ax’* +bx+c=0




D=+/b?- 4ac
_-b°D_-b°+b’- 4dac

2 2a 2a
In order to tak the root we will use the serial solution given in example 3

public class rootofquadraticpolynomial2
public static void main(String arg[])

[lroot of y=f(x)=a*x*x+b*x+c
double a,b,c;
a=2;
b=4;
c=4;
double delta=b*p4*a*c;
if(delta<0) System.out.pritn("Roots are complex");
else
{
1l
/I In(delta)
double X=(deltal.0)/(delta+1);
double Ina=X;
double power=X;
double K=1;
for(int k=2;k<100;k++)
{ power*=X*X;
K=2.0*k-1.0;
Ina+=power/K;
}
Ina*=2.0;
double x=0.5*na;
Il exp(x*In(a))
double factoribel;
power=1;
double rootdelta=0;
for(int i=1;i<200;i++)
{rootdelta+=power/factorial;
power*=x;
factorial*=i;

}

double x1={b+rootdelta)/(2*a);

double x2={b-rootdelta)/(2*a);

System.out.printin("delta="+delta+" root(delta)="+rootdelta+" x1 = "+x&2'= "+x2);
}

}

}

Q5) Write the following code in the editor and runThis program calculates the roots of a quadratic
polynomial

y=f(x)=ax*+bx+c=0

D=b’- 4ac
_-b°VD _-b°+b’- dac
2 2a 2a
In order to take the root we will use Newttaph®n iterative formula:
2
-D
Xesg = X - % "2 k=1.n

2X,




\/B = Xn+1

in order to use this formula a first guess should be given

public class rootofquadraticpolynomial

{

public static void main(String arg[])

[lroot of y=f(x)=a*x*x+b*x+c

double a,b,c;

a=2;

b=4;

c=4,

double delta=b*m*a*c;

if(delta<0) System.out.printin("Roots are complex™);
else

{

/[calculation of roots of delta

[ffirst gues for x

double x=delta/2.0;

for(int i=0;i<100;i++)

{x=x-(x*x-delta)/(2.0*x);}

double x1=(b+x)/(2*a);

double x2={b-x)/(2*a);
System.out.printin("delta="+delta+"root(delta)="+x+"x1="+x1+"x2="+x2);

1}

Q6) Develop a program to calculate the following series
o . X2k+l
sinX) = (-)  ——
) ka:‘o( ) (2k +1)!




5. METHODS AND INTRODUCTION TO CLASSES

5.1 METHODS

Methods andvariables are the main@mponents of java programs. The main componenets of java
programs are classes. Methods are program components located in a class. Methods also have input
and output variables which makes them to communucate with other program parts.

Input variables

!

Method body

!

Output variables

In general class hdbke following structure:

(public) (static) name_of the method(method input variables list)
{

Processes to be carried out in method

return Method output variable

}

If an example given:

public static double z(int x,double y)

{
double w = 3.5;

double f;
f = wx*x+y;
return f;

}

In this method, x and y is integer type input variableagthod namand fis local variablaused

inside the method, and because f is used with return, it is also the output variable. The word public
declare that the method can lme@ssed by any program. There is also word private and protected for
limited acsess. The word static declares that method can be used as a complete programming piece.
Methods can also exist as a part of a complete class, which some of the variabldéaedagaen in

some other part of the class structure. In this case it is not a whole structure by itself, but a subpart of
class stucture. When that is the case the word static is not used.

Program 5.1.1BPIH5E1 an example of static method call

importjavax.swing.*;

public class BPIH5E1
{

public static double z(int x,double y)

{
double w = 3.5;

double f;
f = wh*x+y;
return f;

}

public static void main( String argsl] )

{




inti=3;
double q=2.0;
String s="z = "«(i,q);
JOptionPane.showMessageDialog(null,s,"method example",JOptionPane.PLAIN_MESSAGE);
} // end method main
}// end class BPIH5E1

method example [Q_E-J

=335

OK

LS .

It should be note that in oexample program two methods are declared onéhie other ignain.

Once a method is declared it can be called from the other programs as well (if it is declared as public)

Program 5.1.2BPIH5E2 an example of static method call

import javax.swing.*// program uses class Scanner

public class BPIH5E2
{

public static void main( String args[] )
{
int i=3;
double q=2.0;
String s="z = "BPIH5E1.2(i,q);
JOptionPane.showMessageDialog(rs/limethod example”,JOptionPane.PLAIN_MESSAGE);
} /I end method main
} /I end class BPIH4E2

The output of second example is the same as the first one. It is also used the method from the first

example by declaring the name as :

BPIH5E1.z(i,q);

BPIH5EL. in the declaration tells us that method is defined in @&isi5E1. Now that we learn how to write a
method, programs previously written as a whole in the main program such as BPIH4E8B can be
written now by using a new method.

Program 5.1.3BPIH5E3 an example of static method call to calculate function exp

import javax.swing. JOptionPane; // program poweres class Scanner

public class BPIH5E3
{
/I main method begins execution of Java application
public static double exp(double x)
{
/l number e =2.718...
Ilexp(X) =1+x/11+x2/2'+x3/3'+x4 /4! + ..
double power=1,;
double exponent=1;
double factorial=1;




for(double sayi=1;sayi<=200;sayi++)
{
factorial*=sayj
power*=x;
exponent+=power/factorial;
}

return exponent;

Y/ end method exp

public static void main( String args[] )
{
String s;
double x=Double.parseDouble(JOptionPanawdhputDialog("Enter a real number: ));
/l read number
s="exp("+x+") = "+exp(X);
JOptionPane.showMessageDialog(null,s,"exponent
calculation",JOptionPane.PLAIN_MESSAGE);
} ! end method main
}// end class BPIH4E1

- 7
exponent calculation [&J

exp{1.0) = 2.7182818284500455

OK

Observehe differences between program BPIH4E8B and BPIH5E3. Once a method such as exp
written, it can be used in anywhere. In example BPIH5E4, exp is called from program BPIH5E3

Program 5.1.4BPIH5E4.java an example of static method call to calculate functioexp

import javax.swing.*;

public class BPIH5E4
{
/I main method begins execution of Java application
public static void main( String args[] )
{
String s;
double x=Double.parseDouble(JOptionPane.showlnputB{&Enter a real number: "));
// read number
s="exp("+x+") = "BPIH5E3.exp(x);
JOptionPane.showMessageDialog(null,s,"exponent calculation”,JOptionPane.PLAIN_MESSAGE);
} /I end method main
} /1 end class BPIH4E4

It can also b noted in this point thaOptionPane.showMessageDialog a method called
showMessageDialoglefined in classOptionPane.Because this class definition is not located in our



directory directly, it should also be defined the location of the class.iltea gith import statemet
as: import javax.swing.JOptionPane;

There are other important libraries that we can utilises methods written in. For examplelatlass
one of the important libraries for mathematical processes

Table 2.1 some of the statimethods defined in class Math

Method Definition Example

abs(x) Absolute value of double variable x | Math.abs(9.2) =9.2
Math.abs{9.2) = 9.2

ceil(x) Converts double variable x to one Math.ceil(9.2) =10
upper integer value Math.ceil(9.8) =-9
floor(x) Converts double variable x to one Math.floor(9.2) = 9
lower integer value Math.floor(-9.8) =-10
cos(x) Cosine of double value x(in radian) | Math.cos(1.0)=0.54030230568
sin(x) sine of double value x(in radian) Math.sin(1.0)=0.8414709840709
tan(x) Tangent of double value x(in radian) | Math.tan(1.0)=1.557040724655
acos(x) Inverse cosine (in radian) of double | Math.acos(0.54030230568)=1.0
value x
asin(x) Inverse sine (in radian) of double Math.asin(0.8414709840709)=1.0
value x
atan(x) Inverse Tangent (in radian) of doublg 4.0*Math.atan(1.0)=3.14159265359
value x
atan2(x,y) Inverse Tangent (in radian) of doublg 4.0*Math.atan2(1.0,1.0)=3.14159265359

value x and \as in cartesian
coordinate system

exp(x) Powers of exponent number Math.exp(1.0) =2.718281828459

e(2.7182818284590452354)
Math.exp(2.0) =7.389056098931

log(x) Natural logarithm for power e Math.log(2.718281828459)=1.0

pow(X,Y) Y power of x Math.pow(3,2)=9.0

max(x,y) Maximum of x and y Math.max(2.3,12.7)=12.7

min(x,y) Minimum of x and y Math.min(2.3,12.7)=2.3

random() Random number between 0 and y Math.random() = any double number betwee

0 and 1 in random

By using Math libraryProgram 5.1.4BPIH5E4.java can be +&ritten as :
Program 5.1.5BPIH5ES.java an example of static method call tecalculate function exp

import javax.swing.JOptionPane; ; // program poweres class Scanner

public class BPIH5E5S
{

/I main method begmexecution of Java application
public static void main( String argsl] )




{
String s;
double x=Double.parseDouble(JOptionPane.showlnputDialog("Enter a real number: *)); // read number
s="exp("+x+") = "{Math.exp(x);
JOptionPane.showMessageDialog(null,s,"exponent calculation",JOptionPane.PLAIN_MESSAGE);
} // endmethod main
}// end class BPIH4E5S

In the next example some of the Math library methods will be used.
Program 5.1.6BPIH5EG6.java an example of static method call to calculate function exp

import javax.swing.JOptionPane;

public class BPIH5E6

{
pulblic static void main (String args[])
{
double x,y;
String s="";
x=Double.parseDouble(JOptionPane.showlnputDialog
("enter a real number : "));
y=Double.parseDouble(JOptionPane.showlnputDialog
("enter a second real numberigiz : "));

s +="Statik Matemain;k k¢t egphanesi Mat h de
s+="en cok kullanilan metodlam’" ;

/I Math.abs(3.2)=3.2 Math.ab3(2)=3.2
s+="Math.abs("+x+") = "+Math.abs(x)¥";

/l Math.ceil(9.2)=10 Math.cei9.8)=9
s+="Math.ceil("+x+") = "+Math.ceil(x)+\h";

/I Math.floor(9.2)=9 Math.floor9.8)=10
s+="Math.floor("+x+") = "+Math.floor(x)+\n";

s += "Math.PI = "+Math.PI14";

/ltrigonometric function

s += "Math.sin("+x+") = "+Math.as(x)+'\n";

s += "Math.cos("+x+") = "+Math.sin(x)¥\";

s +="Math.tan("+x+") = "+Math.tan(x)\";

s += "Math.asin("+y+") = "+Math.acos(y)¥";

s += "Math.acos("+y+") = "+Math.asin(y)¥";

s += "Math.atan("+y+") = "+Math.atan@¥)\n";
/Ihyperbolic functions

s += "Math.sinh("+x+") = "+Math.cos(x)1";

s += "Math.cosh("+x+") = "+Math.sin(x)4";

s += "Math.tanh("+x+") = "+Math.tan(x)1";

s += "Math.asinh("+y+") = "+Math.acos(y)¥";

s += "Math.aceh("+y+") = "+Math.asin(y)+h";

s += "Math.atanh("+y+") = "+Math.atan(y)\";

/l Math.E number e = 2.718281828...

s += "Math.E = "+Math.E#h";

s += "Math.log("+x+") = "+Math.log(x)+h";

s +="Math.pow("+x+","+y+" ) = "+Mah.pow(x,y)+"n";
s += "Math.exp("+x+" ) = "+Math.exp(x)¥";

s +="Math.sgrt("+x+" ) = "+Math.sqrt(x)1";

/I Math.max(x,y) Math.min(x,y)

s += "Math.max("+x+","+y+" ) = "+Math.max(x,y)*H";
s +="Math.min("+x+","+y+" ) = "+Mah.min(x,y)+'\n";
JOptionPane.showMessageDialog(null,s,

"some of the Math library methods",JOptionPane.PLAIN_MESSAGE);
System.exit(0);

}




B

In order to show you the usage of random nunegram 4.4.3BPIH4E11C.java is re-written with a

throw_die method. This method will give a random number between 1 to 6 (to simulate die faces) and count how

many times each faces comes. We tried 1million die throw in the program. Compare the code with
BPIH4El1C.java.

7
some of the Math library methods ﬁ

Statik Matematik kiitiiphanesi Math de
en cok kullanilan metodlar :
Math.abs(0.5) = 0.5

Math.ceil{0.5) = 1.0

Math.floor{0.5) = 0.0

Math.Pl = 3.141592653589793
Math.sin{0.5) = 0.8775825618903728
Math.cos(0.5) = 0.479425538604203
Math.tan(0.5) = 0.5463024898437905
Math.asin{0.8) = 0.6435011087932843
Math.acos(0.8) = 0.9272952180016123
Math.atan{0.8) = 0.6747409422235527
Math.sinh{0.5) = 0.87 7582561803728
Math.cosh(0.5) = 0.479425538604203
Math.tanh{0.5) = 0.5463024898437905
Math.asinh{0.8) = 0.6435011087932843
Math.acosh({0.8) = 0.9272952180016123
Math.atanh{0.8) = 0.6747409422235527
Math.E = 2.718281828459045
Math.log(0.5) = -0.6931471805599453
Math.pow{0.5,0.8 } = 0.57434917 74985174
Math.exp(0.5 ) = 1.6487212707001282
Math.sqrt(0.5 ) = 0.7071067811865476
Math.max({0.5,0.8 ) =0.8
Math.min{0.5,0.8 } = 0.5

OK

Program 5.16 BPIH5E7 .java an example of static method die throwing and counting

import javax.swing.*; // program uses class Scanner

public class BPIHSE7

{

//die method

public static int throw_die()
{return (int)(Math.random()*6+1);}

/I main method

public statt void main( String args[] )
{

//die throw counting

int die=1;




boolean b=true;

int one=0,two=0,three=0,four=0,five=0,six=0;

int counter=0;

while(counter<1000000)

{

die=throw_die();

if(die==1) {one++;}

else if (die==2) {two++;}

else if (die=3) {three++;}

else if (die==4) {four++;}

else if (die==5) {five++;}

else if (die==6) {six++;}

counter++;

Ylend of while

String s="Total of each die facén";

s+="1:"+one+\n";

s+="2 : "+two+'\n";

s+="3 : "+three+\h";

s+="4 : "+four+'\n";

s+="5: "+ive+"\n";

S+="6 : "+six+\n";

JOptionPane.showMessageDialog(null,s,"Total number of each die face",JOptionPane.PLAIN_MESSAGE); //display
} // end method main

} /I end class BPIH4E11C

Total number of each die face &J

Total of each die face:
;167302
: 165926
: 166322
- 166937
: 166652
: 166861

O s b R =

OK

As seen from the results numbers are similar to edmdr dte to statistical possibility of each face of
the the is 1/6th. Theoretically each face should cb&@&667 times.

In Homework 3 of the last week natural logarithm calculation was given with the Formula :

b — ===

Y= x+1

If this Formula written as a static method:
Program 5.1.7BPIH5E13.java an example of static method natural logarithm series calculation

import javax.swing.*; // program poweres class Scanner

public class BPIH5E13




{

public gatic double log(double x)

{
11 In(X) = 1+y"2/3+y™4/5+y"6/7+... y=(1)/(x+1)
double power=1;
double In=1;
double y=(x1)/(x+1);
double n=1,;
do
{ power*=y*y;
In+=power /(2.6n+1.0);
n++;
} while(n<=100000);
In*=2*y;
return In;

}

/I main method begins execution of Java application

public static void main( String args[] )

{
String s;
double xDouble.parseDouble(JOptionPane.showlnputDialog("Enter a real number: ")); // read number
s="log("+x+") = "+log(x)+" "+"Math library ="+Math.log(x);
System.out.printin(s);
JOptionPane.showMessageDialog(null,s,"natural logarithoutzlon”,JOptionPane.PLAIN_MESSAGE);

} // end method main

} /I end class BPIH4E1

The results are also compared with Math library result to see accuracy of the series.

natural logarithm calculation Ié] natural logarithm calculation &

log{1.5) = 0.4054651081081644 Math library =0.4054651081081644 l0g(15.0) = 2.708050201102209 Math library =2.70805020110221

natural logarithm calculation Iﬁ natural logarithm calculation =5

log(150.0) = 5.010635294096249 Math library =5.0106352940962555 log(1500.0) = 7.313220387090201 Math library =7.313220387090301

In order to improve the accuracy further, big digit number can be converted small digit number before
the calculation is carried out. For example

In(123.456)=In(1.23456*19= In(1.23456)+In(18= In(1.23456)+2*In(10)=
In(1.23456)+2*2.302585092994046

In(123456)= In(1.23456)+3*2.302585092994046

IN(12345.6)= In(1.23456)+4*2.302585092994046

We will write a second version to utilise this property
Program 5.1.8BPIH5E14.java an example of static method natural logarithm series calculation
With digit correction

import javax.swing.*; // program poweres class Scanner




public class BPIH5E14
{
public static double log(double x)
{
11 In(x) = 1+y"2/3+y"4/5+y"6/T+... y=(1)/(x+1)
I
double In10=2.302585092994046;
int m=0;
int j=1;
double z=x;
j=(int)z;
while(j>0)
{
if(>0) {x=z;m++;}
z=x/10;
j=(int)z;
}

X=2;

double power=1;
double In=1;
double y=(x1)/(x+1);
double n=1;
do
{
power*=y*y;
In+=power /(2.0*n+1.0);
n++;
} while(n<=100000);
In*=2*y:;
In+=m*In10;
return In;
}
/I main method begins execution of Java application
public static void main( String argsl] )
{
String s;
double x=Double.parseDouble(JOptionPane.showlInputDialog("Enter a real number: ")); // read number
s="log("+x+") = "+log(x)+" "+"Math library ="+Math.log(x);
JOptionPane.showMessageDialog(null,s,"natural logarithm calculation,JOptionPane.PLAIN_MESSAGE);
} /I end method main
} /I end class BPIH4E1

s |
natural logarithm calculation @J natural logarithm calculation @

log(1.5) = 0.40546510810816483 Math library =0.4054651081081644 log(15.0) = 2.7080502011022105 Math library =2.70805020110221

natural logarithm calculation Iél natural logarithm calculaticn @

l0g(150.0) = 5.010635294096256 Math library =5.0106352940962555 log(1500.0) = 7.313220387090302 Math library =7.313220387090301




The next example wiplot the integer data by using a given character

Program 5.1.9BPIH5E18.java an example of static method lingolotting of an integer function

import java.io.*;  //java girdi cikti sinifini cagir
import javax.swing.*;

class BPIH5E18
{ public staic String emptychar(int emptyspace,char x1)
{String s="",
for(int i=0;i<emptyspace;i++)

s+=x1+'n";
return s;

}

public static int y(int x)
{return x*x;}

public static void plot(int x1,int x2,char c1)
{ String s="";
for(int x=x1;x<=x2;x++)
{s+=emptychar(y(x),c1);}
print(s);
}

public static void print(String s)

JOptionPane.showMessageDialog(null,s," OptionPane.PLAIN_MESSAGE);
}

public static void main(String argsl])

plot(-10,10,*);
}
}

5.2 INTRODUCTION TO CLASS CONCEPT AND DYNAMIC METHOD

The basic structure of java programming language is classes. Glabs@gs as a new type of

variable, defined by the programmer. If a varible in a class is declared, it can be declared similar to
declaration of variables

Classname objectname;

The variables declared in classes are called objects. Class based prograrnatied 3bject oriented
programming. Classes can contain variables, objects of other classes and methods as a part of their
structure. If you want to declare an objeetv structure is used. For example

book a=new book();

here book is the name of the damd a is the name of the object. In the examhgdamicljava, class

name isdynamiclClass has one variable (int i) and it is declared as 6. Class has also declaration of
method public double y(double x) In this method the worstatic is not used, anthe class variable i

is used inside as a part of the satetement directly. So this type of methods are dynamic and the value of
function y is changed is variable i is changed in the program. In order to use class we declared object
zas:

dynamicl z=newdynamic();

After this decleration to call variabiet i and methogbublic double y(double x)is reachedhrough

objectz asz.iandz.y(2.0);



Program 5.2.1dynamicl.java : an example of dynamic method and object decleration

import javax.swing.¥// progam uses class Scanner
public class dynamicl

{

int i=6; //class variable

public double y(double x)
{return x*x*i;}

public static void main(String arg[])
{
dynamicl z=new dynamicl();

String s="i="+z.i+" y = "+z.y(2.0)+\h";

z.i=2;

s+="i="+z.i+" y = "+2.y(2.0);

JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);

1
Dynamic method and chject declaration lﬁ
=6y =24.0
i=2y=28.0
OK

Once Class is declared, its variables and methods can be used from anywhere if they defined as public.
Program 5.2.2dynamic2java: an example of dynamic method and object decleration

import javax.swing.*; // program uses class Scanner

public class dynamic3

{

public static void main(String arg[])

{

dynamicl z=new dynamicl();

String s="i="+z.i+" y = "+z.y(2.0)+h";

z.i=2;

s+="i="+z.i+" y = "+z2.y(2.0);

JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration”,JOptionPane.PLAIN_MESSAGE);

1}




7

Dynamic method and chject declaration [ﬁ

y=24.0

OK

We can put methods to return string values into the classes. As well note thdyckasgl 0
Doesnothaveamainmethach d it 6 s cayndmdd fr om cl ass
Program 5.2.3dynamid0.java: an example of dynamic method and object decleration

public class dynamic10
{
int i=6; //class variable
public double y(double x)
{return x*x*i;}
public String s1(int j,double x)
{i=;
String s="i="+i+"y = "+y(X)+"\n";
return s;

1

Program 5.2.4dynamid1.java: an example of dynamic method and object decleration

import javax.swing.*; // program uses class Scanner
public class dynamic11

{

public static void main(String arg[])

{

dynamic10 z=new dynamic10();

String s=z.s1(6,2.0%s1(2,2.0);

JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);

1

The next program is the same as the previous]®ptionPane.showMessageDialog(nus,

"Dynamic method and object declaration”,JOptionPane.PLAIN_MESSAGE); statement is given

as a seperate method write. Not that the output type of this method is void. Void types does not return
any value.

Program 5.2.4dynamid2.java: an example of dynanic method and object decleration

import javax.swing.*; // program uses class Scanner

public class dynamic12

{

public static void write(String s)

{ JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration”,JOptionPane.PLAIN_MESSAGE);

}

public static void main(String arg[])

{

dynamic10 z=new dynamic10();
String s=z.s1(6,2.0)+z.s1(2,2.0);
write(s);

}




B

Dynamic methods in the same class can be called each dittestly

Program 5.2.5dynamic3.java an example of dynamic method anabject decleration

import javax.swing.*; // program uses class Scanner

public class dynamic3

{

int i=6; //class variable

public double y(double x)
{return x*x*i;}

public double w(double x)
{double f=2.*x*x*y(x);

return f;

}

public static void mairgtring arg|[])

{

dynamic3 z=new dynamic3();

double xx=2.0;

String s="i="+z.i+" y = "+z.y(xx)+" w="+z.w(xx)+" \n";
Z.i=2;

SH="I="HZ+" Y = "+Z.y(XX)+" W="+Z.W(XX);
JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration",JOptionPane. RLMESSAGE);
}

}

Program 5.2.6dynamic4.java an example of dynamic method and object decleration

port javax.swing.*; // program uses class Scanner

public class dynamic5

{

public static void main(String arg[])

{

dynamic3 z=new dynamic3();

double xx=20;

String s="i="+z.i+" y = "+Z.y(xx)+" w="+z.w(xx)+\n";
Z.i=2;

SH="I="+zZ.i+" y = "+Z.y(XX)+" W="+Z.W(XX);

JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration”,JOptionPane.PLAIN_MESSAGE);
}
}

Class variable (variables defingdthe class) can be accessed and changed by dynamic classes.

Program 5.2.7dynamid.java: an example of dynamic method and object decleration

import javax.swing.*; // program uses class Scanner

public class dynamic5

{




String s="your name =";

public void y(String s1)
{s+=s1;}

public static void main(String arg[])

{

dynamic5 d1=new dynamic5();

d1l.y("Ali");

dl.y(" Veli");

String s=d1.s;

JOptionPane.showMessageDialog(null,s,

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);

}
}

Inthisprogranobj ect d1 defined and class variable s
the input string to String s value aech time it is called.

Dynamic method and object declaratiunl&

your name = Ali Veli

OK

L

When the value of the class variable is required the change a special methodooalircctor is used. This

S

set

dynamic class is void type and the name is the same as the class nhame. The basic purpose of the metod is to load

a value into the class variables.
Program 5.2.8dynamic6.java an example of dynamicconstructor method, and objectektleration

import javax.swing.*; // program uses class Scanner

public class dynamic6

{

String s="your name =";

public dynamic6(String s1)
{s+=s1;}

public static void main(String arg[])

{

dynamic6 d1=new dynamic6("Ali");

String s=d1.s;

JOptionPane.shaVessageDialog(null,s,

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);

}
}

-

Dynamic method and object declaraticnl&

your name = Ali

OK




Another simple example of dynamic constructor method class variable decleration
Program 5.2.9dynamic7.java an example of dynamicconstructor method, ad object decleration

import javax.swing.*; // program uses class Scanner

public class dynamic7

{

double x;

public dynamic7(double x1)
{x=x1;}

public String toString()
{String s="x = "+x;
return s;

}

public static void main(String argf[])

{

dynamic7 dtnew dynamic7(3.0);
JOptionPane.showMessageDialog(null,d1.toString(),

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);

}
}

f— — T —
Dynamic method and cbject declaration[éj

¥ =30

OK

5.3 RECURSVE METHODS

In java methods can call themselves. This will construct a new type of loop ridiis concept

can be explained better with an exarnsple the next problem factorial process is defined with a static
methodby using for loop structure

Program 5.3.1BPIH5E15.java static for loop factorial method

import javax.swing.*;

public clasdorloopl

{
public static long factorial(int x)
{
long faktoriyel=1;
for(int sayi=1;sayi<=x;sayi++)
{ faktoriyel*=sayi;}
return faktoriyel,

}

public static int read_int()

{

int numberl=Integer.parselnt(JOptiomeashowlnputDialog(“"enter an integer:"));
return numberl;

}
public static void print(String s)




{JOptionPane.showMessageDialog(null,s); }

/l main method begins execution of Java application
public static void main( String args|[] )

{

int x=read_int();

String s=x+" factorial =" + factorial(x);

print(s);

} /I end of main method

} /I end class forloopl

Input ﬁ |

L] enter an integer:

4 |

0K Cancel

IEE::““ge P
Vo
I 4 factorial = 24

OK

In the second example the same process will be achived by recursive loop

Program 5.3.2recursiveloopljava : static recursive loop factorial method

import javax.swing.*;

public class recursiveloopl

{
public static long factorial(int x)
{
if(x<=1)
return 1;
else
return x * factorial( x - 1);
}
public static int read_int()
{
int numberlinteger.parselnt(JOptionPane.showlnputDialog("enter an integer:"));
return numberl;
}

public static void print(String s)
{JOptionPane.showMessageDialog(null,s); }

/I main method begins execution of Java application
public static vadl main( String args|[] )

{

int x=read_int();

String s=x+" factorial =" + factorial(x);




print(s);
} /I end of main method

} /I end class recursiveloopl

As itis seen, method calls itself in here till x is equal.tBdlowing up the recursive ¢ps are
relatively difficult and memory extensive process, therefore they are nott recommended dlglass a
advantage is existed to use them.

5.4 USING METHODS WITH THE SAME NAME IN THE SAME CLASS
(OVERLOADING)

We can use the same method name as Istigeainput parameters are different. If input parameters
are the same eventhough return type is different or the variable name it is not allowed. For example:

public double methodB(double variableA)
or

public double methodB(double variableB)
or

public int methodB(double variableC)

can not be distinguished by java , but

public double methodC(double variableA)

and

public double methodC(int variableB)

or

public double methodC(double variableA, double variableB)

can be distungished by java as diffenemthods

If an example is given, the follving program has a static method to distharacter list between given

two characters. It also has two print methodshese methods are actually calls
JOptionPane.showMessageDialog method inside, but one ha®wipyt in the input tream and the

other has output and header in the input stream. Now system will have a choice between two print
method.

public static void print(String s,String heading) and

public static void print(String s)

Program 5.4.1overloadednethodsjava : using overloaded print method

import java.io.*; //java girdi cikti sinifini cagir
import javax.swing.*;
class overloadedmethods
{ public static String charstring(char x1,char x2)
{String s="";
int i=0;
if(x2>x1)
{
for(char b=x1;b<=x2;b++)
{s+=b+"";
i++;
/I a controlreturn in every 20 character
if(i%20==0){s+="\n";}




}
}
else
{
for(char b=x1;b>=x2;b)
{s+=b+"";
++;
if(i%20==0){s+="\n";}
}
}
return s;
}
public static void print(String s,String heading)
{
JOptionPane.showMessageDialog(null,s,heading,JOptionPan®&lPMESSAGE);

}

public static void print(String s)
{
JOptionPane.showMessageDialog(null,s,” ",JOptionPane.PLAIN_MESSAGE);
}
public static void main(String args[])
{
print(charstring{U0390' \uO3~F"),"character string");
print(charstring{uO0F0' \uOOFF"));
}
}

.
character string ﬁ

(ABTAEZHOIKAMNEZEONPOX

fikApviompcoTupXPwil
OUWOBIY YYPwHQQGCFEMY
ByWwl9dhs22Xx66tfuocj
QeaPpCMmMpIED

OK

OK

WEEK 5 CLASS EXERSIZES (Wil be shown at the and of Lab class)




1000p
EX1 ) Write a static method to calculate the first nur A—Gar? by usng a for loop. Then calculate

pi by taken square root of , ,(?G'—gﬁih/lsnﬂ

EX2 ) write a program with static method that will calculate avarage of integer numbers starting at x1
and ending at x2

1
EX3) Write a program to printout x arydvalues for the functio y:f(>§=)—8, x from 1 to 20 by

using dewhile loop . f(x) will be written as a static method

EX4) Fibonnacci numbers are defined with serigsHg;+F,, where =0 and =1. Write a method
with for loop b calculate Fibonnacci numbgublic static int F(int n)

The Fibonacci sequence is hamed dftsnardo of Pisawvho was known as Fibonacci (a contraction
of filius Bonaccig "son of Bonaccio")Fibonacci's 1202 bodkiber Abaciintroduced the sequence to
Western European mathematics, although the sequence had been previously dedodizad in
mathematics

EX5) Write the following code in the editor and runTihis contains the serial solution of the exponential
function, logaritm function and power function in tstatic method form

o]

= Xk 1 aX 10 0.5*In(a) — [0 5In(a)]k
=32 In(x)=2 Ja =e*"@ = exp0.5*% In(a Lkl N
expe) =a (x) = <kal k155410 pO.5*In(a)) = a m

import javax.swing.*;
public class method1

{

/I static method exp
public static double exp(double x)

double factorial=1,;
double power=1;
double exp=0;

for(int k=1;k<200;k++)
{exp+=power/factorial;
power*=x;
factorial*=k;

}

return exp;

/Istatic method In
public static double In(double x)

{

double X=(x1.0)/(x+1.0);

double In=X;

double power=X;

double K=1;

for(int k=2;k<100;k++)

{ power*=X*X;
K=2.0*k-1.0;

In+=power/K;
}

In*=2.0;
return In;

}
//static mehhod sqrt

public static double sqgrt(double x)



http://en.wikipedia.org/wiki/Leonardo_of_Pisa
http://en.wikipedia.org/wiki/Liber_Abaci
http://en.wikipedia.org/wiki/Indian_mathematics
http://en.wikipedia.org/wiki/Indian_mathematics

{return pow(x,0.5);}

[/static method pow
public static double pow(double a,double x)
{return exp(x*In(a));}

/Istatic method print
public static void print(String st1)
{ JOptionPane.showMessageDialog(null,stl);

/Imethod main
public static void main(String arg[])

{

1f(x)=exp(X)

double x=Double.parseDouble(JOptionPane.showlnputDialog("x="));
String s="exp("+x+")="+exp(x)+h";

s+="In("+x+")="+In(x)+"\n";

s+="sqri("+x+")="+sqrt(x);

print(s);

}

i Message Iﬁ1

,@ exp(2.0)=7.389056092930649
In(2.0)=0.6931471805599451
sqrt(2.0)=1.4142135623730951

OK

L >

EX6 ) Write the following code in the editor and runTiis program calculates the roots of a quadratic
polynomial in method form

y=f(x)=ax*+bx+c=0
D=+b?- 4ac
-b° D _-b°+b’- 4ac

%2~ 08 2a
In order to take the root we will use threethodssqrt andprint given in example 1

import javax.swing.*;
public class method2

{

/Imethod quadpolyrootl

public static doublguadpolyrootl(double a,double b,double c)
{ Ily=f(x)=a*x*x+b*x+c=0

double delta=b*m*a*c;

double x1=0;

if(delta<0) System.out.printin("Roots atemplex");

else { x1=¢b+methodl.sqrt(delta)/(2*a);}

return x1;

}

/Imethod quadpolyroot2

public static doublguadpolyroot2(double a,double b,double c)
{ Ily=f(x)=a*x*x+b*x+c=0

double delta=b**a*c;

double x2=0;

if(delta<0) System.out.printin("Rootseacomplex");

else { x2=¢b-methodl.sqrt(delta)/(2*a);}

return x2;




}

/Imethod input

public static double input(String s2)

{double y=Double.parseDouble(JOptionPane.showlnputDialog(s)
return y;

}

/Imethod main
public static void main(String arg[])

{

1If(x)=exp(x)

double a=input("y=f(x)=a*x*x+b*x+c=0, a = ");
double b=input("y=f(x)=a*x*x+b*x+c=0, b =");
double c=input("y=f(x)=a*x*x+b*x+c=0, ¢ = ");
String s="root1 = "+quadpolyrootl(a,b,cyn";
s+="root2 = "+quadpolyroot2(a,b,c)\";
method1.print(s)

EX7) Write the following code in the editor and runTitis contains the serial solution of the exponential
function, logaritm function and power function similar to in the question 1 (serial solutions) , but the actual
methods are given ithe java library clasMath

import javax.swing.*;
public class method3

{

/Imain method
public static void main(String arg[])

{

1f(x)=exp(x)

double xamethod2.input("x=");

String s="exp("+x+")="Math.exp(x)+"\n";
s+="In("+x+")="+Math.log(x)+"\n",
s+="sqr{"+x+")="+Math.sqrt(x) ;
method1.print(s);

}
EX8) The program calculates sin(x) and cos(x) series as methods
o X % o 1 ¥ 2K
sinX) = (-1)*——— COSK) = -
) 20( ) (2k +1)! k%o (2K)!

And compare the results with the Math library methods sin and cos write the code and run it.

import javax.swing.*;
public class method4

{

public static doublsin(double x)
{intisaret=1;

double pow=x;

double fact=1;

int n=1;

double sin=0;

for(int k=1;k<100;k++)

{




sin+=pow/fact*isaret;
pow*=x*x;

n=2*k+1;
fact*=n*(n-1);
isaret*=1;
}

return sin;

}

public static doubleos(double x)
{int isaret=1;
double pow=1;
double fact=1;
int n=1;
double cos=1;
for(int k=1;k<100;k++)
{
poOwW*=x*X;
n=2%k;
fact*=n*(n-1);
isaret*=1;
cos+=pow/fact*isaret;

}

return cos;

}

pulic static void main(String arg[])

{

1f(x)=exp(x)

double x=method2.input("x=");

String s="sin("+x+")="+sin(x)+" Math library sin("+x+")="+Math.sin(x)¥1";
s+="cos("+x+")="+cos(x)+" Math library cos("+x+")="+Math.sin(x)";
method1.print(s);

}

}

WEEK 5 HOMEWORK EXERSIZES (Will bring to next class -Tuesday)

HW1) Fibonnacci numbers are defined with serigsHs;+F,, where B=0 and k=1. Write a method
with recursive loopto calculate Fibonnacci numbgublic static int F(int n)

==
——

HW2) Write a static ménod to calculat: jby using a for loop write the result. Note

k<1 -
that infinite number is not possible in computer try different finite end humbers and check the result. Note : You
can assign a second variable to write Formakiex for example b=(2.0*k)*(2.0*k);



HW3) Program 5.1.9BPIH5E18.java describes the line plotting, by using this program and changing
the function plot the following graphic output:
. o]

HW4) Program 5.1.6BPIH5E7.java found when one die throws possibilitgach number(one,
two,three...). If we throws two dies in the same time, the total number will be (two,three,...twelve).
Calcuate probability of each number. Use static methods.



6. CLASS STRUCTURE
6.1 GENERAL DEFINITION OF CLASS
Class concept and structure arsed in all our programs so far, but we onhellyanentioned its actual
use and potential. The most important thing about classes, is that classes behaves as a new type of
variable The variables declared in classes are called objeletses are theegeral definitions of objects.
Classes are the general definitions of objects, and objects are the variables defined out of objects. For example
when we say pen, it is a class. When we mentione the red pen in Ali's pocket it becomes an object.

The generatiefinition of the class is :
classclass_name

{

/[class variable list

variable type_1 variable_name_1;
variable type_2 variable_name_2;

/lclass method list

variable_type mrthod_name(lists of method input variables)

{

/[calculation and processes done by the method
return output_variable;

Methods (or variables) does not have to be existed in the class definition, if they exist, then they are variables or
methods belongs to that class. As the first atssnple, let us give a box clas that does not contain any methods
in it. To define a box geometrically, we should define its three dimension, length, width and height

Program 6.1.1 box.java : a simple class application

class box
{
double length;
doublewidth;

double height;

}

By this defination, a new type of variable, box, defined. In order to class this in a program,
box boxnumberl= new box();
definition is used.

boxnumberl, is a variable(object) defined in class box type. This variable cortaies subvariable length,
width and height. We can assign values to sub variables in the program as

boxnumberl.length=1.0;
boxnumberl.width=1.2;
boxnumberl.height=0.4;



Program 6.1.2 boxtestl.java : a test program for clas®ox : a simple class applicaon

import javax.swing.JOptionPane;

class boxtestl

{

public static void main(String argsl])

{

double volume;

String s="";

box boxnumberl= new box();

boxnumberl.length=1.0;

boxnumberl.width=1.2;

boxnumberl.height=0.4;

volume=boxiumberl.length*boxnumberl.width*boxnumberl.height;

s=s+"volume of the box : "+volumew";

JOptionPane.showMessageDialog(null,s,
"class example:boxtest1",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

}

class example:boxtestl

volume of the box : 0.48

OK

The adress structure for a classiafales will be as following :

Term Computer main object adress

Object class variables adresses

Box1 boxnumberi; null

Box1

boxnumberl=newBox1();
boxnumberl adresss (for example:

23436A3F)

length

width

height

(an adress for each variable, for
example BF23 A3B, é)

In the second example, a method is also given in the box class
Program 6.1.3 box1.java : a simple class application

class box1

{

double length;
double width;
double height;

box1(double I,double w, double h)
{length=l;

width=w;

height=h;

}

}




This method box1 has the same name as the class(box1). This method is cabbedtiuetor method. By
using this method, values to the class variables directly assigned to class variables.

box1 boxnumber2= new box1(1.0,1.2,.4);

Program 6.1.4 boxtest2java : a test program for classbox1 : a simple class application

import javax.swing.JOptionPane;
class boxtest2

{

public static void main(String args|])

double volume;
String s="",
box1 boxnumber2= new box1(1.0,1.2,0.4);
volume=boxnunber2.length*hoxnumber2.width*boxnumber2.height;
s=s+"volume of the box : "+volumew";
JOptionPane.showMessageDialog(null,s,
"class example:boxtest1",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

In the next example volume calculatiohthe box2 is taken inside the box class as another method. Note that
this method uselass variablesand defined as dynamic method(word static is not existed)

Program 6.1.5 box2.java : a simple class application

class box2
{
double length;
double with;

double height;

box2(double I,double w, double h)
{length=l;

width=w;

height=h;

}
double volume()

{return length*width*height;}
}

When box2 is called, method volume can be used to calculate volumeof the box

Program 6.1.6 boxtest3.java : a test progam for classbox2 : a simple class application

import javax.swing.JOptionPane;
class boxtest3

{

public static void main(String argsl[])
{
double volume;
String s="";
box2 boxnumber3= new box2(1.0,1.2,0.4);
volume=boxnumber3.volume();
s=s+"volume of the box : "+volumew";
JOptionPane.showMessageDialog(null,s,
"class example:boxtest3",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

}




Also output process can be defined as another method inside the class

Program 6.1.7 box3ava : a simple class application

class box3
{
double length;
double width;

double height;

box3(double I,double w, double h)
{length=l;

width=w;

height=h;

}

double volume()
{return length*width*height;}

public String toString()

{ String s="";
s+="length = "+length+" \n";
s+="width = "+width+" \n";
s+="height = "+height+" \n";
s+="Volume = "+volume()+"\n";
return s;

Program 6.1.8 boxtest4.java : a test program for clasdox3 : a simple class application

import javax.swing.JOptionPane;

class boxtest4

{

public static void main(String args|[])

{

double volume;

String s="",

box3 boxnumber4= new box3(1.0,1.2,0.4);

JOptionPane.showMessageDialog(null,boxnumber4.toString(),
"class example:boxtest4",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

}




class example:boxtestd lﬁ

l ]
length = 1.0

withth = 1.2

height = 0.4
Volume = 0.48

The most important thing about classes that they defined a new kind of varidheis variables, with all their
methods and class variables can be used like simple variables (double,int, etc). In the next example constructor
method of class box4 will be defined with box4 as an input variable. In this way a copy of a given box4 class
variable can be obtained.

box4 firstbox= new box4(1.0,1.2,0.4);
box4 secondbox= new box4(firstbox);

Program 6.1.9 box4.java : a simple class afication

class box4
{
double length;

double width;

double height;

box4(double I,double w, double h)
{length=l;

width=w;

height=h;

}
box4(box4 bi)
{length=bi.length;
width=bi.width;
height=bi.height;
}

double volume()
{return length*width*height;}

public String toString()

{ String s="",;
s+="length = "+length-#h";
s+="width = "+width+\n";
s+="height = "+height#h";
s+="Volume = "+volume()+Hh";
return s;

Program 6.1.10 boxtest5.java : a test program for clas$043 : a simple class agjcation

import javax.swing.JOptionPane;

class boxtest5

{




public static void main(String argsl[])

{

double volume;

box4 firstbox= new box4(1.0,1.2,0.4);

box4 secondbox= new box4(firstbox);

String s="First box \n"+firstbox.toString()+\n";

s+="Second box\n"+secondbox.toString()¥1";

JOptionPane.showMessageDialog(null,s,
"class example:boxtest4",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

}

In the next example a robot class is defined. The coordinate of robe¢isig the constructor method original
coordinates and by using several methods turn to required direction and move in that direction.Fourdifferent
overloaded contructor methods are given in this class. The fourth one is defined robot class as ibjgut varia

Program 6.1.11 robot.java : a simple class application

public class robot
{

public String name;

public double R;

public double theta;

public robot(String is) {R=0;theta=0;name=is;}

public robot(String is,double Ri) {name=is;R=Ri;theta=0;}

public robot(String is,double Ri,double theta_angle) {name=is;R=Ri;theta=theta_angle*Math.P1/180.0;}

public robot(robot r1) {name=rl.name;R=r1.R;theta=r1.theta;}

public void turn_north() {theta=Math.P1/2.0;}

public void turn_south() {theta=3.0*Ma.P1/2.0;}

public void turn_west() {theta=Math.PI;}

public void turn_east() {theta=Math.PI;}

public void turn(double angle) {theta+=angle*Math.P1/180.0;}

public void forward() {R+=1;}

public void forward(double Ri) {R+=Ri;}

public void backward() {R=1;}

public void backward(double Ri) {RRi;}

public String toString()

{ String s="----------- "+name+=---------m-m-mmo- \n";

s+="cartesian coordinates x = "+R*Math.sin(theta)+" y = "+R*Math.cos(theta)+"
s+="polarcoordinates R = "+R+" theta = "+theta*180/Math.P\r"return s; }

}

Program 6.1.12 robottesfava : a test program for class robot a simple class application

import javax.swing.*;public class robottest

{ public static void main(String args[])
{robot R2D2=new robot("aRtuDitu");
robot z2=new robot("ali",1.0,90.0);
robot z3=new robot(R2D2);
String s="";
R2D2.turn_north();R2D2.forward();s+=R2D2.toString();
R2D2.turn_west();R2D2.forward(2.0);s+=R2D2.toString();
z2.turn_eat();z2.forward(3.0);s+=z2.toString();
z2.turn_south();z2.forward();s+=z2.toString();
s+="copy robot : "+z3.toString();
JOptionPane.showMessageDialog(null,s, "robot class test",JOptionPane.PLAIN_MESSAGE);

}




r |
robot class test &]

aRtuDitu
cartesian coordinates x = 1.0y = 6.123233995736766E-17
polar coordinates R = 1.0 theta = 90.0

aRtuDitu
cartesian coordinates x = 3.6739403974420594E-16y = -3.0
polar coordinates R = 3.0 theta = 180.0

ali
cartesian coordinates x = 4.398587196589413E-16 y = -4.0
polar coordinates R = 4.0 theta = 180.0

ali
cartesian coordinates x =-5.0 y = -9.184350993605148E-16
polar coordinates R = 5.0 theta = 270.0
copy rohot : aRtuDitu
cartesian coordinates x =0.0y= 0.0
polar coordinates R = 0.0 theta=0.0

In the next example, a cohe variable is defined as a class. Complex numbers are expressed with two

subnumber a real and an imaginary number. —lE - ————— =il
wherei =+/- 1.

‘ Imaginary Axis

Imaginary z=Real+i*Imaginary

fme- Real Axis
Real

The first class is complex1. In this class only twdalale, real and imaginary is defined.
Program 6.1.13 complexljava : a simple class application

public class complex1
{ public double real;
public double imaginary;

}

Program 6.1.14 complexltest.java : a test program for class complexla simpleclass application

import javax.swing.*;

public class complexltest

{ public static void main(String args[])
{complex1 z1=new complex1();
z1.real=2.0;
z1.imaginary=3.25;




String s="complex number = "+z1.real+" + i*"+z1.imaginarys";
conplex1 z2=new complex1();

z2.real=1.1;

z2.imaginary=2.0;

s+="complex number = "+z2.real+" + i*"+z2.imaginaryf";
complex1 z3=new complex1();

z3.real=z1.real+z2.real;
z3.imaginary=z1.imaginary+z2.imaginary;

s+="total of complg number = "+z3.real+" + i*'+z3.imaginary+h";

JOptionPane. showMessageDialog(null,s, "complexl sé

}
}

When class complex1 is used most of the process are still carried out in the main method. The puspage of
classes is to cary out most of the calculations in the class structure. In the next example constructors and methods
for adding complex variables are defined in the class complex3.

Program 6.1.15 complex3java : a simple class application

public class complex3
{ public double real;
public double imaginary;
public complex3(double g,double s)
{real=g;
imaginary=s;
}
public complex3(complex3 s1)
{real=sl.real;
imaginary=sl.imaginary;
}
public void add(complex3 s1)
{real+=sl.red;
imaginary+=sl.imaginary;
}
public static complex3 add(complex3 s1,complex3 s2)
{complex3 z3=new complex3((s1.real+s2.real),(s1l.imaginary+s2.imaginary));
return z3;
}
public String toString()
{ String s=+real+" + i*"+imaginary+\n";
return s;
}
}

Two different test programs are given. In the first one, class complex3test, three complex class object z1,z2 and
z3 crated. Z2 is copied into z3 and z1 is added into the z3, terefore we are ended up adding z2 and z3.

Program 6.116 complex3testjava : a simple class application

import javax.swing.*;
public class complex3test
{ public static void main(String args[])
{ complex3 z1=new complex3(2.0,3.5);
complex3 z2=new complex3(1.1,2.0);
complex3 z3=new complex3(z2);
z3.add(z1);
String s="z1 = "+z1.toString()+"z2 = "+z3.toString()+"total z3 = "+z3.toString();




JOptionPane. showMessageDialog(null,s, "complex3 sé

}
}

F -
complex3 sinifi testi [ﬁ

Z1=2.0+i'3.5
72=31+i*55
total 23 =3.1 +1*5.5

OK

kL ¥

In the second class, complex3testl, two complex class object z1,z2 are crated. While a third onject z3 is created,
the results of addition of z1 and z2 dieecl assigned as vale, by usingsattic add method.

Program 6.1.17complex3testljava : a simple class application

import javax.swing.*;
public class complex3testl
{ public static void main(String args[])
{ complex3 z1=new complex3(2.0,3.5);
complex3 z2=new complex3(1.1,2.0);
complex3 z3=complex3.add(z1,z2);
String s="z1 = "+z1.toString()+"z2 = "+z3.toString()+"total z3 = "+z3.toString();
JOptionPane. showMessageDialog(null, s,
}
}

compl ex3 sé

The last example will be a company class. This class keep account balances when uy and sell products.

Program 6.1.18companyjava : a simple class applicatia

public class company

{ public String name;
public double capital,balance,profit;
public int process;
/lthis method establish the company

/[constructor method

public company(String is,double Ri)
{names=is;

capital=Ri;

balance=Ri;

profit=0;

process=0;

}

public void buy(double x)
{balance=x;
process++;
if(balance<=0)
{System.out.printin("company is broken "+process);}




}

public void sell(double x)
{balance+=x;
profit=balancecapital;
process++;

}

public String acount()

if(balance<=0)

s+="company is brokem";
else

s+=" capital = "+capital+" Tin";

s+=" balance = "+balance+" Tip";

s+=" profit = "+profit+" TL\n";

s+=" number of processes = "+process"
return s;

}
}

Program 6.1.19companytestjava : a simple class application test program for class company

import javax.swing.*;

public class companytest

{ public static void main(Strig args[])
{
company T=new company("Defne Holding",1.0e6);
for(int i=0;i<100;i++) {T.buy(100);T.sell(400);}
String s=T.acount();

company A=new company("Ali Limited",1000.0);
for(int i=0;i<100;i++) {A.buy(100);A.buy(90);}
s+=A.acoui);

JOptionPane.showMessageDialog(null,s, "company class test",JOptionPane.PLAIN_MESSAGE);
13

r 3
company class test lé]

capital = 1000000.0 TL

balance = 1030000.0 TL
I profit = 30000.0 TL I
number of processes = 200

company is broken

bhalance = -18000.0 TL
profit = 0.0 TL

number of processes = 200




6.2 USAGE OF TERM THIS

If the name of class variable and the name of a local variable in a method are the same, to diferentiate
both, we can use terthis to distinguish the class variables. For example in class box1 constructor
method was given as:

box1(double I,double w, double h)
{length=l;

width=w;

height=h;

}

If instead of I,w and h variable names length, width and height is used they mi@ideavith class variables of
the same name therefore, this method can be written as:

box1(double length ,double width, double height)
{this.length=length;

this.width=width;

this.height=height;

}

6.3 HIDING OF CLASS VARIABLES FROM OUTSIDE WORLD

Sometimes fre access to the class variable outside of the class might not be desirablarfole if
theclassvaa bl e i s carried out a bank bakance it 1is
owner of the account if he/she known the access paswardkifid of application should be done

through methods (you can ask password and if password is correct, you can give the further
information) . If class box5 is defined with private class variables

Program 6.3.1box5java : a simple class application withprivate class variables

class box5

{

private double length;
private double width;

private double height;

box5(double I,double w, double h)

{length=l;

width=w;

height=h;

}

/I This methods are written to access private length,
// width and height variabte

public double read_length() {return length;}

public double read_width() {return width;}

public double read_height() {return height;}

/[This methods are written to change private length,
// width and height variables

public void write_length(double 1) @ngth=l;}

public void write_width(double w) {width=w;}

public void write_height(double h) {height=h;}

box5(box5 bi)
{length=bi.length;




width=bi.width;
height=bi.height;
}

double volume()
{return length*width*height;}

public String toString()

{ String s=";
s+="length = "+lengthAh";
s+="width = "+width+'n";
s+="height = "+heightAh";
s+="Volume = "+volume()+h";
return s;

We will try to access the class variables through the following test program :

Program 6.3.2box5testjava : a dmple class application test program for clasboxtests

import javax.swing.JOptionPane;

class boxtest6
{
public static void main(String args[])
{
double volume;
box5 firstbox= new box5(1.0,1.2,0.4);
String s="First box \n"+firstbox.toStrhg()+"\n";
firstbox.length=3.0;
firstbox.width=2.0;
firstbox.height=1.0;
s+="value changed first boxn"+firstbox.toString()+\n";
JOptionPane.showMessageDialog(null,s,
"class example:boxtest4",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

The result of compiling the program is :

> "C:\turhanjavabin\javac.exe" boxtest6.java
boxtest6.java:10: length has private access in box5
firstbox.length=3.0;
N
boxtest6.java:11: widthds private access in box5
firstbox.width=2.0;
N
boxtest6.java:12: height has private access in box5
firstbox.height=1.0;

AN

3 errors




> Terminated with exit code 1.

The correct acccess tot the private variables will be asisilo

Program 6.3.4box5testAjava : a simple class application test program for class company

import javax.swing.JOptionPane;

class boxtest6A

{

public static void main(String args[])
{
double volume;
box5 firstbox= new box5(1.0,1.2,0.4);
String s="First box An"+firstbox.toString()+\n";
firstbox.write_length(3.0);
firstbox.write_width(2.0);
firstbox.write_height(1.0);
s+="value changed first boxn"+firstbox.toString()+\n";
JOptionPane.showMessageDialog(null,s,
"class example:boxtest4",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}

- 5
class example:boxtestd I&

First box :
length =1.0
width = 1.2
height=0.4
Volume = 0.48

value changed first box :
length = 3.0

width = 2.0

height=1.0

Volume = 6.0

Another example is given as a bank account . In this class varaible accountno is private and can be reached only
if a correct password is given. Class also has a counteraw aaly a given number of wrong password entry

Program 6.3.5 bankaccountjava

import javax.swing.*;
public class bankaccount
{
private String accountno;
private int code;

private int number;

public bankaccount(String an,int c)

{

accountno=an;




code=c;
number=0;
}
public String output()
{ while(number<3)

{ number++;

int cl=Integer.parselnt(JOptionPane.showlnputDialog("enter the code ="));

{if(cl==code) return accountno;

}

}

return "wrong code is given";
}
}

Program 6.3.6 bankaccounttestljava

public class bankaccounttestl

{

public static void main(String arg[])

{
bankaccount isim=new bankaccount("123A4B5",12345);

System.out.printin(isim.output());

---------- Capture Output---------

> "D:\javabin\javaw.exe" bankaccounttestl
123A4B5

> Terminated with exit code O.

> "D:\javabin\javaw.exe" bankaccounttestl
wrong password is given 3 times system is locked
> Terminated with exit code O.

WEEK 6 CLASS EXERSIZES (Wil be shown at the and of Lakclass)

EX1) Multiplication of two complex number z1=Rel+i*Iml and z2= z1=Re2+i*Im2 is defined as:
z1*z2=(Rel*Re2ml1*Im2) + i*(Rel*Im2+Re2*Im1) addwo method to complex3 class

public void multiply(complex3 s1)

public static complex3 multiply(complex3 s1,complex3 s2)
and test the methods through test programs

EX2) A point in two dimensional cartesian coordinate system is shown as x and y. Write a class to
represent the point with output method to show the coordinates of the point



vl Pl(xly1)

xl

EX3) Add private String variable color of the box to box5 class and add up methods to Access the
color and to change the color to to the class

public String read _color () {éé.}

public void write_color(String col) {éé.}

WEEK 6 HOMEWORK EXERSIZES (Will bring to next class-Tuesday)

HW1) A Force vector is defined with force components as F=Fx* i+Fy*j where i and j are unit
vectors in x and y directions. Write a class to define a Force vector. In your definition also add a
method to add two vectors. Note : rofeadding two vectors as F1=Fx1*i+Fyl* and
F2=Fx2*+Fy2* is F=F1+F2=(Fx1+Fx2)*i+(Fyl+Fy2)*

HW?2) Add the point method you developed in class exercise Ex2, a method to calculate the distance
between to points. For the points P1(x1,yl) and P2(x2n2)listance between two points are :

Iﬁé@i—@ write a test program to test it

HW3) we would like to give robot we defined in robot class more direction flexibility so we will add
public void turn_north_east()

public void turn_north_west()

public void turn_south_east()

public void turn_south_west()

methods to class. Write the methods and test it with a test program

HW4) In the company class, we would like to give company possibility to borrow Money. Borrowed Money
should beadd to balance statement, when borrowed Money paid, so we will also define

public void borrowmoney(double x)
public void payborrowedmoney(double x)

After each 10 buying or selling 10% interest should be added to borrowed Money class variable
(borrowedMoney variable should be multiply with 1.1), but this amount will not be added to balance
statement. Not that variable process counts total number of processes and when process%10 is zero,
10 buying or selling is completed regardless of the actual valpoéss variable

i f((pr ocess %lidthestaté@rent to rideé . }



7 CLASS STRUCTURE: COMPOSITION AND INHERITANCE
7.1 COMPOSITION AND PROTECTED, PUBLIC AND PRIVATE

It is already mentioned that class structures are defined a new objects, simiarédcbmplex

compered to variable types. Since they are similar to variable, they can used as class variables in the
definition of the other classes. Our first example consist of three classes point, circle and cylinder. As
center of circle, point class used and as base of cylinder circle class is used, so there is a chain

relation between point, circle and cylinder classes.

Program 7.1.1point.java : a simple class with protected class variables

public class point

{

protected double X, y;

pulbic point(double a, double b)
{enterpoint(a,b);}

public point(point A)
{enterpoint(A.readX(),A.readY());}

public void enterpoint(double a, double b)
{ x=ayy=h;}

public double readX()
{return x;}

public double readY()
{return y;}

public String toString()
{return "["+x+","+y+"";}

public String name(){return "point";}

Program 7.1.2circle.java : a simple class with protected class variables, use class point as class variable

public class cire

{
protected double radius;
protected point p;

public circle()
{ p=new point(0.0,0.0);
enterradius(0.0);}

public circle(double r, double a, double b)
{ p=new point(a,b);
enterradius(r);

}




public circle(double r, point n)
{ p=new point(n.readX(),n.readY());
enterradius(r);

}

public circle(circle c)
{ p=new point(c.readpoint().readX(),c.readpoint().readY());
enterradius(c.readradius());

}

public void enterradius(double r)
{ if(r>=0.0)
radius=r;
else
radius=0.0;

}

public point readpoint()
{return p;}

public double readradius()
{return radius;}

public double area()
{return Math.PI*radius*radius;}

public String toString()
{ return "Center = "+"["+p.x+","+p.y+"]"+"; radius="+radius;}

public String name(){return "circle";}

Program 7.1.3cylinder.java : a simple class with protected class variables, @xlass circlr as class variable

public class cylinder

{

protected double height;
protected circle c;

public cylinder()
{c=new circle(0.0,0.0,0.0);
enterheight(0);}

public cylinder( double h,circle d)
{c=new circle(d);

height=h;

}

public cylinder( double h, double r, double a, double b)
{c=new circle(r,a,b);

height=h;

}

public void enterheight (double h)
{if(h>=0) height=h;

else height=0;
}




public double readheight(){return height;}

public double area()
{return 2*c.ara()+2*Math.PI*c.radius*height;}

public double volume(){return c.area()*height;}

public String toString()
{return c.toString()+";height = "+height;}

public String name(){return "cylinder";}

}

Program 7.1.4test program for classes point, circlr al cylinder with protected class variables

import javax.swing.*;

class compositiontestl
{
public static void main(String args[])
{
point n=new point(1.0,2.0);
circle d1=new circle(3.0,n);
circle d2=new circle(4.0,2.0,3.0);
cylinder s1=ew cylinder(5.0,d1);
cylinder s2=new cylinder(5.0,3.0,1.0,2.0);
String s=n.toString()#h "+
dl.name()+" "+d1.toString()¥i "+
d2.name()+" "+d2.toString()¥i "+
sl.name()+" "+sl.toString()¥i "+
s2.name()+" "+s2.toString()¥i ";
JOptionPane.showMessageDialog(null,s,
"classes: point circle cylinder protected composition test",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}
}

As it is seen from the example , this classes are used inside another and has similar methads inside
well, They can be called as a family of classes composed from each other. Variables of these classes
are also defined gwotected. The word protected is more public than private but protected variables
and methods are stil hard to Access, we usuafynusthods to get Access to protected variables.

Output of the example class is :

-
classes: point circle cylinder protected compos... [éj

[1.0,2.0]

circle Center = [1.0,2.0]; radius=3.0

circle Center = [2.0,3.0]; radius=4.0

cylinder Center = [1.0,2.0]; radius=3.0;height = 5.0
cylinder Center = [1.0,2.0]; radius=3.0;height = 5.0

OK

Similar methods can be written with public variables as follows:



Program 7.15point.java : a simple class with public class variables
public class point

{
public dowble x, y;

public point(double a, double b)
{x=a;y=b}

public point(point A)
{x=A.X;

y=A.y;

}

public String toString()
{return "["+x+","+y+"]";}

public String name(){return "point";}

Program 7.1.6circle.java : a simple class with public class variables, use class point as class variable
public class circle

{

public double radius;
public point p;

public circle()
{ p=new point(0.0,0.0);
radius=0.0;}

public circle(double, double a, double b)
{ p=new point(a,b);
radius=r;

}

public circle(double r, point n)
{ p=new point(n.x,n.y);
radius=r;

}

public circle(circle c)
{ p=new point(c.p.x,c.p.y);
radius=c.radius;

}

public double area()
{return Math.PI*radius*radius;}

public String toString()
{ return "Center = "+"["+p.x+","+p.y+"]"+"; radius="+radius;}

public String name(){return "circle";}

Program 7.1.7cylinder.java : a simple class with public class variables, use class circle as class variable
| public class cylinder |




{
public double height;

public circle c;

public cylinder()
{c=new circle(0.0,0.0,0.0);
height=0.0;}

public cylinder( double h,circle d)
{c=newcircle(d);

height=h;

}

public cylinder( double h, double r, double a, double b)
{c=new circle(r,a,b);

height=h;

}

public double area()
{return 2*c.area()+2*Math.PI*c.radius*height;}

public double volume(){return c.area()*height;}

public String toString()
{return c.toString()+";height = "+height;}

public String name(){return "cylinder";}

}

Results are the same as the previous program, so why we need protected or private, In the next
example a class, bank_account, is given. This clas®nly be written as private due to security
concern of electronic money theft from the acount.

Program 7.1.8class bank_account with private class variables

import javax.swing.*;

public class bank_account

{

private String name;

private int account_number;

private String password,;

private int password_trial;

private static int maximum_password_trial=3;
private double account_balance;

public bank_account(String iname,int i_account_number,String i_password,double pgir)
{name=iname;

account_nurper=i_account_number;

password=i_password;

account_balance=pgir;

password_trial=0;

}

public String read_account()
{ String s1="null";
String password_read;
int account_number_read=Integer.parselnt(JOptionPane.showlnputDialog("account aupe




while(password_trial<maximum_password_trial)

{

password_read=JOptionPane.showlnputDialog("password = ");

if(password_read.equals(password) }{password_trial=0;return write();}

else{password_trial++;JOptionPane.showMessageDialdiggarry wrong password, please try again","Wrong
password",JOptionPane.PLAIN_MESSAGE);}

}

return si;

}

public String change_password()
{String s1="change password";
String password_read;
while(password_trial<maximum_password_trial)
{
password_read=JOptionPane.showlnputDialog("password = ");
if(password_read.equals(password) )
{
String newpassword1=JOptionPane.showlnputDialog("write your new password =");
String newpassword2=JOptionPane.showlnputDialog{hite your new pssword =");
if(newpasswordl.equals(hewpassword?2))
{password=newpassword2;s1="Password is changed sucsessfully";break;}
else
{JOptionPane.showMessageDialog(null,"new passwordl and new password? is not the same","wrong ne
password",JOptionParPLAIN_MESSAGE);s1="Password change failuare";}
password_trial=0;
}
else
{JOptionPane.showMessageDialog(null,"sorry, wrong password please give it again”,"Wrong
password",JOptionPane.PLAIN_MESSAGE);
password_trial++;s1="Password change failu
}
}

return s1;

}

private String write()

{String s="Account name = "+name\";
s+="Account number = "+account_numbéen’
s+="Account balance = "+account_balance+" \nL.
return s;

}

}

Program 7.1.9 A test program for classbank_account with private class variables

import javax.swing.*;

public class bank_account_test

{

public static void main(String arg[])

{

bank_account hl=new bank_account("ali veli",12345,"a1234*",100000.0);
JOptionPane.showMessageDialog(null,h1.changewgad§),"Bank account number”,JOptionPane.PLAIN_MESSAGE)
JOptionPane.showMessageDialog(null,h1.read_account(),"Bank account information",JOptionPane.PLAIN_MESSA
}
}




Class bank_account allows the password changes and graphical output of bank torowation. It
has a sophisticated control. If wrong password is given some countable time, program stops.

| Input ﬁ
e ] password =
= [a1234] |
OK Cancel
i Input ﬁ
] write your new password =
= [sens-ni
OK Cancel
J/
[ Input ﬁ
- re-write your new password =
= [sens-nk |
OK Cancel
| Bank account number ﬁ

Password is changed sucsessfully

OK

Input ﬁ ]

- account number =
[12345]

OK Cancel




i Input Iﬁ

- password =
|sen5-ahd |

OK Cancel

Wrong password ﬁ

SOy wrong password, please try again

OK

- password =
|sens-hkl |

OK Cancel

Bank account information ﬁ

Account name = ali veli
Account number = 12345
Account balance = 100000.0 T.L.

OK

As it is seen from the example program secrecy of the code sometime is requiredeTiie cas
protected and private is ustx this kind of cases.

Now another group of classes are introduced as composition example, this case is presented only with
public variables

Program 7.1.10vehiclejava : a simple class with public class variables

import javax.swing.*;

public class veiale

{

/Ivalid vehicle types bus,truck,minitruck,minivan,auto
public String vehicletype;

public String brandName;

public double power; //[KW olarak

public String color;

public doubl e weight; I'l'yékseéegz net a rl

—
[¢]]




/lkurucu metodlar

public vehide()
{vehicletype="not defined";
brandName="not defined";
power=0;

color="not defined";
weight=0;

}

public vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight)
{/lvehicle type "bus","truck","mini truck","mini bus""* aut o" , "t ér "
/lif not define as "not defined"
if(i_vehicletype.equals("truck™) ||
i_vehicletype.equals("minitruck") ||
i_vehicletype.equals("bus")||
i_vehicletype.equals("minibus")||
i_vehicletype.equals("auto”) ||
i_vehicletype.equalsfhotorcycle”) ||
i_vehicletype.equals("bicycle") ||
i_vehicletype.equals("off road vehicle")
)
{vehicletype=i_vehicletype;}
else
{vehicletype="not defined";}
brandName=i_brandName;
power=i_motor;

color=i_color;
weight=i_weight;
}

public vehiclg¢vehicle A)

{// gerekli tanémlaré yap
vehicletype=A.vehicletype;
brandName=A.brandName;

power=A.power;

color=A.color;

weight=A.weight;

}

public void define_vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight)

{/Ivehicletypebus ", "t ruck", " mini truck", " mini bus", "auto",6 "

/lif not define as "not defined"

if(i_vehicletype.equals("truck™) ||
i_vehicletype.equals("minitruck") ||
i_vehicletype.equals("bus")||
i_vehicletype.equals("minibus")||
i_vehicletype.equalsguto") ||
i_vehicletype.equals("motorcycle”) ||
i_vehicletype.equals("bicycle") ||
i_vehicletype.equals("off road vehicle"))
{vehicletype=i_vehicletype;}

else

{vehicletype="not defined";}

brandName=i_brandName;

power=i_motor;

color=i_color;

weight=i_weight;




}

public String toString()

{String s1="",

s1+="Vehicle Type : "+vehicletype¥i";

s1+="Brand Name : "+brandNamas";

s1+="Motor Power : "+power+" K\W";

s1+="Color : "+color+\n";

s1+="Weight : "+weight+" kip";

return sl1l;//gerekli tanémlareé yap

}

public void outputwindow()

{

String s1="Vehicle class output window";
JOptionPane.showMessageDialog(null,toString(),s1, JOptionPane.PLAIN_MESSAGE);

}
}

Program 7.1.11truck .java : a simple class with public classariables, use class vehicle as class variable

public class truck

{

vehicle v;

public truck(String i_marka,double i_motor,String i_renk,double i_agirlik)
{v=new vehicle("truck",i_marka,i_motor,i_renk,i_agirlik);}

public truck()

{ v=new vehicle();
v.vehicletype="truck";

}

public truck(truck A)

{v=new vehicle(A.v);
v.vehicletype="truck";

}
}

Program 7.1.12busjava : a simple class with public class variables, use class vehicle as class variable

public class bus extends vehicle

{

vehicle v;

public bus(String i_marka,double i_motor,String i_renk,double i_agirlik)
{v=new vehicle("bus",i_marka,i_motor,i_renk,i_agirlik);}

public bus()

{ v=new vehicle();
v.vehicletype="bus";

}

public bus(bus A)

{ v=new vehicle(A.v);
v.vehicletype="bus";

}




B |

Program 7.1.13 minbusjava : a simple class with public class variables, use class vehicle as class variable
public class minibus

{

vehicle v;

public minibus(String i_marka,double i_motor,String i_renk,double i_agirlik)
{v=new vehicle("minibus",i_marka,imotor,i_renk,i_agirlik);}

public minibus()

{ v=new vehicle();
v.vehicletype="minibus";

}

public minibus(minibus A)

{v=new vehicle(A.v);
v.vehicletype="minibus";

}

}

Program 7.1.14 A test program for classes vehicle,bus,truck and minibus
import javax.swing.*;
class vehicletestil

{

public static void outputwindow(String s)

{

String s1="Vehicle class output window";
JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);

}

public static void main(String args[])

{

vehicle truck=new Jeicle("truck","MAN",200.0,"red",15000);

vehicle bus=new vehicle("bus","Mersed@hrysler",300.0,"white",10000);
vehicle a=new vehicle();

String s=truck.toString()-+h"+bus.toString()+h"+a.toString();
outputwindow(s);

}
}

Program 7.1.15 A test programfor classes vehicle,bus,truck and minibus
import javax.swing.*;
class vehicletest2

{

public static void outputwindow(String s)

{

String s1="Vehicle class output window";
JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);

}

public satic void main(String argsl[])

{




truck k1=new truck("MAN",200.0,"red",15000);

bus b1 =new bus("Mersed&hrysler",300.0,"white",10000);
minibus mb1=new minibus("BMC",70,"blue",1070);

String s=k1.toString()Ah"+b1.toString()+\n"+mb1.toString();
outputwindw(s);

}
}

Program 7.1.16 A test program for classes vehicle,bus,truck and minibus

import javax.swing.*;
class vehicletest3

{

public static void outputwindow(String s)
{
String s1="Vehicle class output window";

JOptionPane.showMessageDialog(null,s,JOptionPane.PLAIN_MESSAGE);

}

public static void main(String args[])

{

truck t1=new truck("MAN",200.0,"red",15000);

bus b1 =new bus("Mersed&hrysler",300.0,"white",10000);
minibus mbl=new minibus("BMC",70,"blue",1070);
vehicle v1=t1;

vehicle v2=b1

vehicle v3=mb1;

String s=v1.toString()Ah"+v2.toString()+in"+v3.toString();
outputwindow(s);

}
}

7.2 INHERITANCE

Instead of deriving a class by composition from another class through variable definition, new class
can beextendedfrom the previouglass. To do this the word extend is used. If a class is extended
from another class, it is similar to copying the whole codes (variables and methods ) from the first
class to the extended class. In order to check the basic mechanisrejiptéstyclinde clas trio is

re-defined by using inheritance.

Program 7.2.1point.java : a simple class with protected class variables

public class point
{ protected double x, y;

public point(double a, double b)
{enterpoint(a,b);}

public point(pointA)
{enterpoint(A.readX(),A.read¥());}

public void enterpoint(double a, double b)
{ x=a;y=b;}




public double readX()
{return x;}

public double readY()
{returny;}

public String toString()
{return "["+x+","+y+"";}

public String name(){return "point";}

Program 7.2.2circle.java : a simple class with protected class variables, extended from class point

public class circle extends point
{
protected double radius;
public circle()
{ super(0.0,®);
enterradius(0.0);}

public circle(double r, double a, double b)
{ super(a,b);
enterradius(r);

}

public circle(double r, point n)
{ super(n.readX(),n.readY());
enterradius(r);

}

public circlgcircle c¢)
{ super(c.x,c.y);
enterradius(c.radius);

}

public void enterradius(double r)
{ if(r>=0.0)
radius=r;
else
radius=0.0;

}

public double readradius()
{return radits;}

public double area()
{return Math.PI*radius*radius;}

public String toString()
{ return "Center = "+"["+x+","+y+"]"+"; radius="+radius;}

public String name(){return "“circle";}

Program 7.2.3cylinder.java : a simple class \ith protected class variables, extended from class circle

| public class cylinder extends circle




{
protected double height;

public cylinder()

{ super(0.0,0.0,0.0);
height=0.0;

}

public cylinder( double h,circle d)
{ super(d);

height=h;
}

public cylinder( double h, double r, double a, double b)
{ super(r,a,b);

height=h;
}

public void enterheight (double h')
{if(h>=0) height=h;

else height=0;
}

public double readheight(){return height;}

public double area()
{return 2*super.area(}+2*Math.PI*radius*height;}

public double volume(){retursuper.area(yheight;}

public String toString()
{return super.toString(}+";height = "+height;}

public String name(){return "cylinder";}

}

Program 7.2.4 A test program for classesqint,circle and cylinder (inheritance example)

import javax.swing.*;

class inheritancetestl
{
public static void main(String args|[])
{
point n=new point(1.0,2.0);
circle d1=new circle(3.0,n);
circle d2=new circle(4.0,2.0,3.0);
cylinder d=new cylinder(5.0,d1);
cylinder s2=new cylinder(5.0,3.0,1.0,2.0);
String s=n.toString()#h "+
dl.name()+" "+d1.toString()¥i "+
d2.name()+" "+d2.toString()¥i "+
sl.name()+" "+sl1.toString()¥i "+
s2.name()+" "+s2.toString()¥i *;
JOptionPane.showMessageDialog(null,s,
"classes: point circle cylinder protected inheritance test",JOptionPane.PLAIN_MESSAGE);
System.exit(0);}
}




One thing is to note at in an extended class, if a contructor method of parent class is tpibearsed
be used by using worliper.

Another inheritance test program group is vehinlek-busminibus group

Program 7.2.5vehiclejava : a simple class with public class variables

import javax.swing.*;

public class vehicle

{

/Ivalid vehicle typedus,truck,minitruck,minivan,auto

public String vehicletype;

public String brandName;

public double power; //KW olarak

public String color;

public doubl e weight,; I 1'yé¢kseéegz net ajeéerl
/lkurucu metodlar

public vehicle()
{vehicletype="not definel
brandName="not defined";
power=0;

color="not defined";
weight=0;

}

public vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight)
{//vehicle type "bus","truck","mini truck", " mini b u
/lif not defineas "not defined"
if(i_vehicletype.equals("truck™) ||
i_vehicletype.equals("minitruck") ||
i_vehicletype.equals('bus")||
i_vehicletype.equals("'minibus”)||
i_vehicletype.equals("auto") ||
i_vehicletype.equals("motorcycle™) ||
i_vehicleype.equals("bicycle") ||
i_vehicletype.equals("off road vehicle")
)
{vehicletype=i_vehicletype;}
else
{vehicletype="not defined";}
brandName=i_brandName;
power=i_motor;
color=i_color;
weight=i_weight;
}

public vehicle(vehicle A)

{// gerekli tanémlaré yap
vehicletype=A.vehicletype;
brandName=A.brandName;

power=A.power;

color=A.color;

weight=A.weight;

}

public void define_vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight)




{/Ivehicletypebus ", "truck", "mini truck", " mini bus","auto"

//if not define as "not defined"

if(i_vehicletype.equals("truck") ||
i_vehicletype.equals("minitruck") ||
i_vehicletype.equals("bus")||
i_vehicletype.equals("minibus")||
i_vehicletype.equalsguto”) ||
i_vehicletype.equals("motorcycle") ||
i_vehicletype.equals("bicycle") ||
i_vehicletype.equals("off road vehicle"))
{vehicletype=i_vehicletype;}

else

{vehicletype="not defined";}

brandName=i_brandName;

power=i_motor;

color=i_color;

weight=i_weight;

}

public String toString()

{String s1="";

s1+="Vehicle Type : "+vehicletype¥i";

s1+="Brand Name : "+brandNamasn";

s1+="Motor Power : "+power+" K\W";

s1+="Color : "+color+\n";

s1+="Weight : "+weight+" kin";

return sl1;//gerekli tanémlaré yap

}

public void outputwindow()

{

String s1="Vehicle class output window";
JOptionPane.showMessageDialog(null,toString(),s1, JOptionPane.PLAIN_MESSAGE);

}
}

Program 7.2.6busjava : a simple class with public class w#ables, extended from class vehicle

public class bus extends vehicle
{
public bus(String i_marka,double i_motor,String i_renk,double i_agirlik)
{super("bus",i_marka,i_motor,i_renk,i_agirlik);}
public bus()
{ super();
vehicletype="bus";
}
public bus(bs A)
{super(A);
vehicletype="bus";

}
}

Program 7.2.7truck .java : a simple class with public class variables, extended from class vehicle

public class truck extends vehicle

{

public truck(String i_marka,double i_motor,String i_renk,double i_agirlik)




{super("truck",i_marka,i_motor,i_renk,i_agirlik);}
public truck()
{ super();
vehicletype="truck";
}
public truck(truck A)
{super(A);
vehicletype="truck";

}
}

Program 7.2.8minibus.java : a simple class with public class variables, extended fromadls vehicle

public class minibus extends vehicle
{
public minibus(String i_marka,double i_motor,String i_renk,double i_agirlik)
{super("minibus",i_marka,i_motor,i_renk,i_agirlik);}
public minibus()
{ super();
vehicletype="minibus";
}
public minibus(minbus A)
{super(A);
vehicletype="minibus";

}
}

Program 7.2.9 A test program for classes vehicle,bus,truck and minibus

import javax.swing.*;
class vehicletestil

{

public static void outputwindow(String s)

{

String s1="Vehicle class output window";
JOpgionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);
}

public static void main(String args|])

{

vehicle truck=new vehicle("truck","MAN",200.0,"red",15000);

vehicle bus=new vehicle("bus","Mersed@éhrysler",300.0,"white",10000);
vehicle a=ne vehicle();

String s=truck.toString()-+h"+bus.toString()+h"+a.toString();
outputwindow(s);

}
}




i 3
Vehicle class output window ﬁ

Vehicle Type : truck
Brand Name : MAN
Motor Power : 200.0 KW
Color : red

Weight : 15000.0 kg

Vehicle Type : bus

Brand Name : Mersedes-Chrysler
Motor Power : 300.0 KW
Color : white

Weight : 10000.0 kg

Vehicle Type : not defined
Brand Name : not defined
Motor Power : 0.0 KW
Color : not defined
Weight : 0.0 kg

OK

In the next example probleimdirect referencing is shown. If classes derived from the same parent

class, they can be referenced, indirectly, throbghpiarent (root) clask ¢ and c++ languages

indirect referencing applied by using reference concept. What we are establishing in here is the same
thing, but references can not be adressed directly due to secarisys € n s . I nstead they
by indirect class referencing mechanism.

Program 7.2.10 A test program for classes vehicle,bus,truck and minibus

import javax.swing.*;
class vehicletest3

{

public static void outputwindow(String s)

{

String s1="Vehite class output window";
JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);

}

public static void main(String args[])

{

truck t1=new truck("MAN",200.0,"red",15000);

bus b1 =new bus("Mersed&hrysler",300.0,"white",10000);
minibus mbEnew minibus("BMC",70,"blue",1070);

vehicle v1=t1;

vehicle v2=b1;

vehicle v3=mb1;

String s=v1.toString()#Ah"+v2.toString()+in"+v3.toString();
outputwindow(s);

}




}

Output of this program is the same as the previous output.

As a third example of inheéd class chain bosfiction-poetryencyclopedia group is defined

Program 7.2.11bookjava : a simple class with public class variables

public class book
{

String name;
String author;
String clasification;
String language;

public book(String kname, Strirlquthor,String kclasification,String klanguage)
{name=kname;

author=kauthor;

clasification=kclasification;

language=klanguage;

}

public book(book k)
{name=k.name;
author=k.author;
clasification=k.clasification;
language=k.language;

}

public StringtoString()

{

String s="name = "+name¥i";

s+="author = "+author4h";

s+="book clasification = "+clasification¥";
s+="language = "+languagen™;

return s;

}

}

Program 7.2.12fiction java : a simple class with public class variables, extended frorolass book

public class fiction extends book

{
public fiction(String kisim,String kyazar,String klanguage)
{ super(kisim,kyazar,"fiction",klanguage);}

}

Program 7.2.13poetry.java : a simple class with public class variables, extended from class book

public class poetry extends book

{
public poetry(String kname,String kauthor,String klanguage)

{ super(knane,kauthor,"poetry" klanguage);}

}

Program 7.2.14encyclopediajava : a simple class with public class variables, extended from class book

public dass encyclopedia extends book |




{
public encyclopedia(String kname,String klanguage)
{ super(kname,"editing bad","encyclopedia” klanguage);}

}

Program 7.2.15 A test program for classes bookfiction,poetry,encyclopedia

import javax.swing.*;

class booktst1

{

public static void outputwindow(String s)

{

String s1="book class output window";
JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);

}

public static void main(String args[])

{

book magazine=new book (" Biadazing'"WwrkishT;e k ni k", " T} BKTAK" ,

fiction rl=new fiction("It is all quiet in the westen front ","Erich Maria Reamarque","English");

book r2=new book("The God Delusion","Richard Dawkins","fiction","English");

poetry sl=new poetry(" HumamHikmeth'EnglstpaadsTurkishd) m my coun
encyclopedia al=new encyclopedia("Encyclopedia Britannica","English");

String s=magazine.toString(\"+rl.toString()+in"+r2.toString()+in"+s1.toString()+\h"+al.toString();
outputwindow(s);

}

book class output window Iﬁ

name = Bilim ve Teknik
author = TUBITAK

book clasification = magazine
language = Turkish

name = It is all quiet in the westen front
author = Erich Maria Reamarque

book clasification = fiction
language = English

name = The God Delusion
author = Richard Dawkins
book clasification = fiction
language = English

name = Human lanscapes from my country
author = Nazim Hikmet

book clasification = poetry

language = English and Turkish

name = Encyclopedia Britannica
author = editing board

book clasification = encyclopedia
language = English

OK




7.3 SOME REAL CLASSEXAMPLES

Some classes can be utilised very frequently in engineering applications. One example could be a
complex class. The class presented here is considered any kind of possible use and mathematical
proceses of complex class, therefore code becameadeissive, But the it can be used in anytime a
complex number calculation is needed

Program 7.3.1complexjava : a class with public class variables to be used for actual applications

import java.io.*;

import java.text.*;
import java.util.Locale;
import java.util.*;

i mport javax.swing.*; [/ girik -é&kex

/I class complex
/I complex number abstraction
/I data areas

class complex {
public double nreal;
public double nimag;
/I constructors
public complex()
{
nreal=0;
nimag=0;

}

public complex(doublare,double nim)

{

nreal=nre;
nimag=nim;

}

public complex(int nre,int nim)
{

nreal=(double)nre;
nimag=(double)nim;

}

public complex(double numer)
{

nreal=numer;

nimag=0;

}

public complex(complex value )

{

nreal=value.real();
nimag=value.imaginary();

}

/I accessor functions




public double real()
{

[Ireturn real part of the complex number
return nreal;

}

public double imaginary()

{

/Ireturn imaginary part of the complex number
return nimag;

}

public double R()
{

/I Return radius of polar coomtfite equivalent of complex number
return Math.sqgrt(nreal*nreal+nimag*nimag);

}

public double theta()
{

/I Return angle of polar coordinate equivalent of complex number in radian
return Math.atan2(nimag,nreal);

}

public double dtheta()
{

/I Return angl®f polar coordinate equivalent of complex number in radian
return Math.atan2(nimag,nreal)*180.0/Math.PI;

}

/I assignments
public void assign(complex right)

{

nreal=right.real();
nimag=right.imaginary();

}

public void add(complex right)
{

nimag = ninag + right.imaginary();
nreal = nreal + right.real();

}

public void substract(complex right)

{
nimag = nimag right.imaginary();
nreal = nreat right.real();

}

public void multiply(complex right )
{

nreal = nreal*right.real() nimag*right.imaginary();
nimag = nreal*right.imaginary() + nimag*right.real();

}

public void divide(complex right )
{

double a=nreal*nreal+nimag*nimag;




nreal = ( nreal*right.real() + nimag*right.imaginary())/a;
nimag = ¢nreal*right.imaginary() + nimag*right.real())/a;

}

pubic static complex add(complex left, complex right)
{ /I return sum of two complex numbers

double r1=(left.real() + right.real());

double il=(left.imaginary() + right.imaginary());
complex result;

result=new complex(rl,il);

return result;

}

public satic complex substract(complex left, complex right)

{ /I return substraction of two complex numbers

complex result;

result=new complex((left.realf)right.real()),
(left.imaginary()- right.imaginary()));

return result;

}

public staticcomplex multiply(complex left, complex right)

{ /I return multiplication of two complex numbers
complex result;

result=new complex

((left.real()*right.real(}- left.imaginary()*right.imaginary()),
(left.real()*right.imaginary() + left.imaginary()*rigt.real()));

return result;

}

public static complex divide(complex left, complex right)

{ /I return division of two complex numbers

double a=right.real()*right.real()+right.imaginary()*right.imaginary();
complex result;

result=new complex

((left.real)*right.real() + left.imaginary()*right.imaginary())/a,
(-left.real()*right.imaginary() + left.imaginary()*right.real())/a);
return result;

}

public static complex pow(complex left, double right)

{ /I return sum of two complex numbers

double Rad,th;

Rad=Math.pow(left.R(),right);

th=right*left.theta();

complex result;

result =new complex((Rad*Math.cos(th) ),
(Rad*Math.sin(th) ) );

return result;

}

public static complex sqgrt(complex left)

{

return pow(left,0.5);

}

public static duble abs(complex left)

{
return left.R();




}

public boolean smaller(complex left,complex right)
{

/' less then comparison of two complex numbers
return (left.R() < right.R());

}

public boolean smaller_equal(complex left,complex right)
{

/' less then andqual comparison of two complex humbers
return (left.R() <= right.R());

}

public boolean greater(complex left,complex right)
{

/I greater then comparison of two complex numbers
return left.R() > right.R();

}

public boolean greater_equal(complex left,cterpright)

{

/I greater then and equal comparison of two complex numbers
return left.R() >= right.R();

}

public boolean equal(complex left,complex right)
{

/I equal comparison of two complex numbers
return left.R() == right.R();

}

public boolean not_erl(complex left,complex right)
{

/I not equal comparison of two complex numbers
return left.R() = right.R();

}

public static String toString(double left, int w, int d)
/I converts a double to a string with given width and decimals.
{
NumberFormat df=NmberFormat.getinstance(Locale.US);
df.setMaximumFractionDigits(d);
df.setMinimumFractionDigits(d);
df.setGroupingUsed(false);
String s = df.format(left);
while (s.length() < w)

s=""+s;
if (s.length() > w)
{
s=""
for (int i=0; i<w; i++)
s=s+
}
return s;




public static String toString(double left)
{/l converts a double to a string with a constant width and constant decimals.
return toString(left,15,10);}

public static Strig toString(complex value)
{
String b="";
if(Math.abs(value.imaginary())!=1)
{
if(value.imaginary() >= 0)
b=b+"("+toString(value.real())+" + "+toString(value.imaginary())+"i )";
else
b=b+"("+toString(value.real())+" "+toStringfvalue.imagimry())+"i )";

}

else
{
if(value.imaginary() >= 0)
b=b+"("+toString(value.real())+" +i)";
else
b=b+"("+toString(value.real())+"i)";
}

return b;

}

public String toString()
{
String b="";
if(Math.abs(imaginary())'=1)
{
if(imaginary) >= 0)
b=b+"("+toString(real())+" + "+toString(imaginary())+"i )";
else
b=b+"("+toString(real())+"- "+toStringtimaginary())+"i )";
}
else
{
ifimaginary() >= 0)
b=b+"("+toString(real())+" +i)";

else
b=b+"("+toString(real()}" - i )";
}
return b;
}
public static complex toComplex(String s)
{

/'l bu metod compleks sayéyé ekrandan
/'l StringTokanizer k¢te¢egphane sénéfe

String s1=JOptionPane.showlnputDialog(s);
StringTokenizer token=new StringTokenizer(s1);
int n=token.countTokens();

int m=n+1;

double a[]=new double[m];

int j=0;

while(token.hasMoreTokens())

{

Double ax=new Double(token.nextToken());
a[j++]=ax.doubleValue();

}

stringic




complex b=new complex(a[0],a[1]);
return b;
}

5

Program 7.3.2 An example program for classcomplex

import javax.swing.JOptionPane;
public class Complextest

{

public static void main(String arg[])

{

complex cl=new complex(1.0,2.0);

complex c2=new complex(cl);

c2.add(c1);

JOptionPane.showMessageD@null,c2.toString(),
"Complex class",JOptionPane.PLAIN_MESSAGE);

}

}

F =
Complex class ﬁ

{ 2.0000000000+ 4.0000000000i)

OK

Another example from math is the rational numbers, a rational number class is given here.
Program 7.3.1rational .java : a class with public class variables to be used for @l applications

I
[ rational number description
/I Dr. Turhan Coban

I
i mport javax.swing.JOptionPane; [/ girik -eékecx

/I class rational numbers

public class rational {
/'l séenéef degikkenl eri
protected int numerator;
protected int denominator;

/I kurucu metodlar

public rational()

{

numerator=0;
denomingor=1;

}

public rational(int nnumerator,int ndenominator)

{

numerator=nnumerator;
denominator=ndenominator;

}




public rational(int numer)
{

numerator=numer;
denominator=1;

}

public rational(rational c )

{

numerator=c.numerator();
denominator=c.denominaiQ;

}

/'l hesap metodl ar é

public int leastcommondivisor()
{
/I iki tam sayinin en buyuk ortak divideenini hesaplar
int n=numerator;
int m=denominator;
if(n==0)
return m;
if(m==0)
return n;
while(m = n)
{
if(n>m)
n=nm;
else
m=mn;
}

return n;

}

public void simplify()

{

/'l bayajé kesiri sadel extirir
int isaret=1;

if(numerator<0)

{

isaret=isaret;

numerator=numerator;

}

if(denominator<0)
{

isaret=isaret;

denominator=denominator;
}
if([denominator==0)

{ JOptionPane.showMessageDialog(roiBtring(),
"Bayajé kesir séféra b°l me hataseée",
JOptionPane.ERROR_MESSAGE);System.exit(0);

}

int ebob=leastcommondivisor();
ebob=Math.abs(ebob);
numerator=isaret*numerator/ebob;
denominator=denominator/ebob;

}




/| <giérkiek met ot |l ar é

public int numerator()

{

return numerator;

}

public int denominator()

{

return denominator;

}

public void numeratorGir(int r)

{

numerator=r;

}

public void denominatorGir(int i)

{

denominator=i;

}

public void input_rational(rational sag)

{

numerator=sagumerator();
denominator=sag.denominator();

}

public void input_rational(int nr,int ni)
{

numerator=nr;

denominator=ni;

}

public void input_rational(int nr)
{

numerator=nr;

denominator=1;

}

public void input_rational(double d)

{

/[ tam sayininrationalei t i ni  y ¢kl e

/'l eh birazcék yaklakém var tabi
input_rational((int)d*10000,10000);

simplify();

}

public double toDouble()
{

/Irational sayinin gercek sayi esidi
return ((double)numerator/(double)denominator);

}

public static rational convert_to_rationad(eble d)

{




rational b=new rational();
b.input_rational((int)d*10000,10000);
b.simplify();

return b;

}

public void add(rational sag)

{

numerator = numerator*sag.denominator() + sag.numerator()*denominator;
denominator = denominator*sag.denominator();

simplify();

}

public void add(int sag)

{

numerator = numerator + sag*denominator;
simplify();

}

public void substract(rational sag)

{

numerator = numerator*sag.denominatergag.numerator()*denominator;
denominator = denominator*sag.denominator();

simplify();

}

public void substract(int sag)

{

numerator = numeratersag*denominator;
simplify();

}

public void multiply(rational sag )

{

numerator = numerator*sag.numerator();
denominator = denominator*sag.denominator();

simplify();

}

public void multiply(int sag )
{

numerator = numerator*sag;
simplify();

}

public void divide(rational sag )

{

numerator = numerator*sag.denominator();
denominator = denominator*sag.numerator();
simplify();

}

public void divide(int sag )

{

denominator = denomitar*sag;
simplify();

}




public static rational add(rational sol, rational sag)

{

int r1= sol.numerator() * sag.denominator() + sag.numerator() * sol.denominator();
int i1= sol.denominator()* sag.denominator();

rational sonuc;

sonuc=new rational(rl,)i

sonuc.simplify();

return sonuc;

}

public static rational add(rational sol, int sag)

{

int rl=sol.numerator() + sag*sol.denominator();
int il=sol.denominator();

rational sonuc;

sonuc=new rational(rl,i1);

sonuc.simplify();

return sonuc;

}

public static rational add(int sol, rational sag)

{

int rl=sag.numerator() + sol*sag.denominator();
int il=sag.denominator();

rational sonuc;

sonuc=new rational(rl,i1);

sonuc.simplify();

return sonuc;

}

Il
public staic rational substract(rational sol, rational sag)
{

[0 ki rational sayeénén addméné return deyimiyle ra
/'l aktareér

int r1= sol.numerator() * sag.denominator§ag.numerator() * sol.denominator();
int i1= sol.denominator()* sag.denominator();

rational sonuc;

sonuc=new rational(rl,il);

sonuc.simplify();

return sonuc;

}

public static rational substract(rational sol, int sag)

{

/'l bir rational ve bir numerator sayénén addméné re

/'l aktareér

int r1=sol.numerator() sag*sol.denominator();
int il=sol.denomator();

rational sonuc;

sonuc=new rational(rl,il);

sonuc.simplify();

return sonuc;

}

public static rational substract(int sol, rational sag)

{




int rl=sag.numeratorf)sol*sag.denominator();
int il=sag.denominator();

rational sonuc;

sonuc=newational(rl,il);

sonuc.simplify();

return sonuc;

}

I

public static rational multiply(rational sol, rational sag)

{

rational sonuc;

sonuc=new rational(sol.numerator()*sag.numerator(),sol.denominator()*sag.deta@jna
sonuc.simplify();

return sonuc;

}

public static rational multiply(rational sol, int sag)

{

rational sonuc;

sonuc=new rational(sol.numerator()*sag,sol.denominator());
sonuc.simplify();

return sonuc;

}

public static rational multiply(intd, rational sag)

{

rational sonuc;

sonuc=new rational(sag.numerator()*sol,sag.denominator());
sonuc.simplify();

return sonuc;

}

public static rational divide(rational sol, rational sag)

{

double a=sag.numerator()*sag.numerator()+sag.denoon{jizag.denominator();

rational sonuc;

sonuc=new rational((int)(sol.numerator()*sag.denominator()),(int)(sol.denominator()*sag.numerator()));
sonuc.simplify();

return sonuc;

}

public static rational divide(rational sol, int sag)

{

rational sonug

sonuc=new rational(sol.numerator(),(sol.denominator()*sag));
sonuc.simplify();

return sonuc;

}

public boolean smaller_than(rational sol,rational sag)

{

/I less then comparison of two rational numbers
return (sol.toDouble() < sag.toDouble());

}

public boolean smaller_than_equals(rational sol,rational sag)




{

/' less then and equals comparison of two rational numbers
return (sol.toDouble() <= sag.toDouble());

}

public boolean greater_than(rational sol,rational sag)
{

I/ greater_than then comparisontwb rational numbers
return sol.toDouble() > sag.toDouble();

}

public boolean greater_than_equals(rational sol,rational sag)

{

/I greater_than then and equals comparison of two rational numbers
return sol.toDouble() >= sag.toDouble();

}

public boolearequals(rational sol,rational sag)
{

/I equals comparison of two rational numbers
return sol.toDouble() == sag.toDouble();

}

public boolean not_equals(rational sol,rational sag)
{

/I not equals comparison of two rational numbers
return sol.toDouble() !=ag.toDouble();

}

public static String toString(rational value)
{
String b="";
if(Math.abs(value.denominator())!=1)
{
b=b+"( "+value.numerator()+" / "+value.denominator()+" )";
}
else
{
b=b+value.numerator()+" *;
}

return b;

}

public Strihg toString()
{
/'l yazima hazeér rational formda
String b="";
if(Math.abs(denominator())!=1)
{

b=b+"( "+numerator+" / "+denominator()+" )";

}

else

{

b=b+numerator()+" ";

}

return b;

}

Stri

ng

deki skeni

ni




h

/Irationals énéf énén sonu

Program 7.3.4 An example program for clasgational

import javax.swing.JOptionPane;
public class rationaltest

{

public static void main(String arg[])

{

rational r1=new rational(1,2);

rational r2=new rational(1,3);

r2.add(rl);

JOptionRne.showMessageDialog(null,r2.toString(),
"rational number class",JOptionPane.PLAIN_MESSAGE);

}
}

3 u
rational number class &J

(5/6])

OK

EXAMPLE 1

WEEK 7 CLASS EXERSIZES (Wil be shown at the and of Lab class)

EX1) write a small test program to calculate cube (third power) z=1+@slng class complex

EX2) By using 3 dimensional cartesian coordinate system, write class point3D P(x,y,z) (similar to
class point)

EX3) By using 3 dimensional cylindirical coordinate system, write class point3DCVYd, H(r,

WEEK 7 HOMEWORK EXERSIZES (Will bring to next class -Tuesday)

HW1) Write a class conel by using composition (use class circle). Class should include area and
volume of the cone. Write an example test program and display cone area and volume.

HW2) Write a class conel by using inheritargsgend statement(use class circle). Class should
include area and volume of the cone. Write an example test program and display cone area and

volume.

HW3) By using point3D class and composition create class @fimd3D space.



HW4) In exercise 3, in a three dimensional cylindirical coordinate system, class point3aDCYL is
created. P(g,z) . write a 3 dimensional representation of a cylinder by using inheritance and
point3DCYL class



8 ARRAYS

8.1 GENERAL DEFINITION OF ONE DIMENSIONAL ARRAY VARIABLES

Arrays defines more than one variable or object withdame group name. Each indiwadivariable
can be reached with the assigned index. In General Array type variables are defined as :
Variable_type variable_name][];

Or

Variable_type[] variable_name;

An example definition :

int days_of_the_month[]; or
int[] days_of the _month;

This defintion defines that variable has more than onevaumable in it, but it does not define how
many subvariables it containes. In order to define array size

variable_name=new Variable_type[variable_size];

structure used. example definition :

days_of the_moth=new int[12];

After array variable is defined, any subvariable can be reached by using its index number. For
example:

days_of the month[0]=31;

days_of_the_month[1]=28;

Note that index variable is always starts from 0

If array concept is given in a pragn form :

Program 8.1.1 The first array example arrayla.java

import java.io.*;
classarrayla

{

public static void main(String args|] )
{
int days_of_the_month[];

days_of the month=new int[12];

days_of the_month[0]=31;

days_of the month[1]=28;

days_of the wnth[2]=31;

days_of the_month[3]=30;

days_of_the_month[4]=31,;

days_of the_month[5]=30;

days_of_the_month[6]=31,;

days_of_the_month[7]=31,;

days_of the month[8]=30;

days_of_the_month[9]=31;

days_of the month[10]=30;

days_of the month[11]=31;

System.out.printd("Month April is "+days_of_the_month[3]+" days long");
1}

The output will be:




> "C:\turhanjavabin\javaw.exe" arrayla
Month April is 30 days long

> Terminated with exit code 0.

In the first creation of arrays aymassignments can also be made by using big paranthesis,{}.
Variable_type[] variable_name={value_0,value_1,..,value_n},

Not that in this type of definition the size of the variable is not defined seperately, program counts the
number of variables insidd the paranthesis and assign the size as well as actual valu for each sub
variable. An example can be given as:

int days_of_the_month[[]={31,28,31,30,31,30,31,31,30,31,30,31};

If array concept is given in a program form :

Program 8.1.2 The second arrayxample arraylb.java

import java.io.*;
class arraylb

{

public static void main(String argsl] )
{
int days_of_the_month[]={31,28,31,30,31,30,31,31,30,31,30,31};

System.out.printin("Month April is "+days_of the month[3]+" days long");
}
}

The result will besame as the previous program. Since array type of variables are reached by using
indices, they can be used easily by using loop structures. The following program finds avarage of
given set of numbers by using for loop structures an arrays

Program 8.1.3 mathl.java an example of acessing array indices through for loop structure

class mathl

{public static void main(String args[])

{int number[]={10,5,7,9,11,13,14,18};

double total=0;

inti;

for(i=0;i<number.length;i++)

{total+=number[i]}

System.out.printif@verage = "+total/number.length);

1

The output will be :

---------- Capture Output---------

> "C:\turhanjavabin\javaw.exe" mathl
Average = 10.875

> Terminated with exit code 0.

Of course the same result can be achived by using while structure

Program 8.1.4 math2.java an example of acessing array indices through while loop structure

class math2 |




{public static void main(String args[])

{int number[]={10,5,7,9,11,13,14,18};

double total=0;

int i=0;

while(i<number.length)

{total+=numberfi];i++}

System.out.printin("Average = "+total/number.length);

1

The result will be the same as the previous program. In another example the values in two arrays are
added up together. In this example formatted output is used to get a nice output for arrays.tB®@me of
format varible types are given in table 8.1.1

Table 8.1.1 Format structures

Conversion Argument Description
Category
b, 'B' general If the argumenarg is null, then the result isfélse'. If arg is abooleanor Boolean then the
result is the string returned Bfring.valueOf() Otherwise, the result is "true”.
'h, 'H' general If the argumenarg is null, then the result isiull". Otherwise, the result is obtained by
invoking Integer.toHexString(arg.hashCode())
's|'S' general If the argumenarg is null, then the result isnull". If arg implementd=ormattablethen
arg.formatTas invoked. Otlerwise, the result is obtained by invokiag.toString()
'c','C' character The result is a Unicode character
'd' integer The result is formatted as a decimal integer
‘o' integer The result is formatted as antal (base 8) integer
X', X' integer The result is formatted ash@xadecimal(base 16) integer
‘e}'E' floating The result is formatted as a decimal number in computerized scientific notation
point
! floating The result is formatted as a decimal number
point
'g,'G' floating The result is formatted using computerized scientific notation or decimal format, depe
point on the precision and the value after rounding.
‘a) A’ floating The result is formatted as a hexadecimal floappgt number with @ignificand and an
point exponent
't T date/time Prefix for date and time conversion characters.[3#e/Time Conversions
‘%' percent The result is a litetd%' (\u0025)
n' line The result is the platforrapecific line separator
separator

Program 8.1.5 arrayl.java an example of acessing array indices through for loop structure

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

public class arrayl
{
public static void main(String[] args)
{
int al[]={1,2,3,4,5,6};
int a2[]={1,4,9,16,25,36};
int a3[]=new int[a2.length];
String s="arrayl output : ";
String s1="al "+output(al);



http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Boolean.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/String.html#valueOf(boolean)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formattable.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formattable.html#formatTo(java.util.Formatter, int, int, int)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formatter.html#dt

s1+="a2 An"+output(a2);

for(int i=0;i<al.length;i++) {a3[il=al[i]*a2[i];}

s1+="a3 = al*a2n"+output(a3);

JOptionPane.showMessageDialog(null,s1,s,JOptionPane.PLAIN_MESSAGE);
}

public static String output(int a[])
{
Locale tr=new Locale("TR");
int x=25;
String s1="";
for(int i=0;i<a.length;i++)
{ s1+=String.format(tr," %210d ",a[i]);}
s1+="n";
return s1;

}
}

The result will be :

arrayl output : Iél

al=

1 2 3 4 5 ]
az=

1 4 g9 16 25 36
aj=al*a2

1 a 27 64 125 216

OK

In the next example String type of array variable is introduced.

Program 8.1.6 H8Ex2B.java an example of acessing array indis through for loop structure

import java.io.*;

import javax.swing.*;

class H8Ex2B {

public static int month(String s)

{

String month[]={"january","€bruary”,"march","april","may;"june","july",
"august","september”,"october","november","debent};

inti;

int j=-1;

for(i=0;i<12;i++)

{if(s.equals(monthli])) {j=i;break;}}

return j;

}

public static void main(String args|[] )

{int the_day_of_the_month[]={31,28,31,30,31,30,31,31,30,31,30,31};
String s="The day of the monthn";

String s2="april";

int i=month(s2);




s+="Month "+s2+" s "+ayin_gunleri[i]+" days long";

String s1="Array example";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);
}

}

Array example [&J

The day of the month :
Month april is 30 days long

OK

8.2 ENHANCED FOR STATEMENT
In latest java versiors sinpler for statement is intratted to uswith for arrays. As an old

programmet have not used it much but you haxight to know the new structure. In the normal for
structure, the for loop was given as :

Program 8.2.1 ForTest.java an example adcessing array indices through for loop structure
public class ForTest
{
public static void main( String argsl[] )
{
int array[] = { 87, 68, 94, 100, 83, 78, 85, 91, 76, 87 };
int total = 0;

for (int i=0;i<array.length;i++)

{total += array[i];}

System.out.printin( "Total = "+total );

}// end main

}

In the enhanced for loop the same can be achived as :

Program 8.2.2 ForTest.java an example of acessing array indices through enhanced for loop
structure

public class ForTestl

{

public static void main( String args][] )

{

int arrayf] = { 87, 68, 94, 100, 83, 78, 85, 91, 76, 87 };
int total= 0;

for (int i;array)
{total += number;}
System.out.printin( "total = "+totd|
}// end ofmain }

As it is seen for structe in the second program is given as:

for (int number:array)
{total += number;}



In the original for structure this procedure was

for (inti=0;i<array .length;i++)

{total += array [i];}

Note that in the second structumember is notounter but represent array][i] value in the previous
program.Using this new form certainly has advantages and disadvantages. Original form is best
known and understood by everyone. Understanding by everybody is an important issue in languages
computer asvell as human languagegherefore mostly original form is used in this book, but when it
is used with the object array the new form has advantages in referencing.

8.3ARRAYS OF OBJECTS

Array structures can be used for objects as well as simple variables
Program 8.3.1 box.java

class box

{

private double length;
private double width;
private double height;

box(double I,double w, double h)

{length=l;

width=w;

height=h;

}

/I This methods are written to access private length,
/I width and height variabk

public double read_length() {return length;}

public double read_width() {return width;}

public double read_height() {return height;}

/[This methods are written to change private length,
// width and height variables

public void write_length(double l)l¢ngth=I;}

public void write_width(double w) {width=w;}

public void write_height(double h) {height=h;}

box(box bi)
{length=Dbi.length;
width=bi.width;
height=bi.height;
}

double volume()
{return length*width*height;}

public String toString()

{ String s="
s+="length = "+length-~h";
s+="width = "+width+\n";
s+="height = "+height#h";
s+="Volume = "+volume()+th\n";
return s;




Program 8.3.2 An example program using box.java in array form

import java.io.*;
import javax.swing.*;
class HEx3
{
public static void main(String args[] )
{ box x[]J=new box[4];
X[0]=new box(1.1,2.2,3.3);
X[1]=new box(1.23,2.11,3.12);
X[2]=new box(2.5,2.11,3.0);
X[3]=new box(2.5,2.11,3.1);
String s1="Array example ";
String s="";
for(int i=0;i<x.length;i++)
{s+="Box number = "+i+\n"+x[i].toString();}
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

If this program written with enhanced for statement:
Program 8.3.2A An example program using box.javan array form written with enhanced for
statement

import java.io.*;
import javax.swing.*;
class HBEx3A
{
public static void main(String argsl] )
{ box x[]=new box[4];
X[0]=new box(1.1,2.2,3.3);
X[1]=new box(1.23,2.11,3.12);
X[2]=new box@.5,2.11,3.0);
X[3]=new box(2.5,2.11,3.1);
String s1="Array example ";
String s="";
for(box number:x)
{s+=number.toString();}
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}

The advantages of using an enhanagdiith arrays of objects are clear in here, it is a shorter form.
But as it is seen it is not necassarlie basic difference of the object type arays is that we should

initilize themby using constructor classdsach individual array elemeshould be onstructed

individually. In our second example a vector class will be defined and vectors will be added directly in
the output example. It shlabalso be note that dimensiwvariables canéused when methods area

called
Program 8.3.3 vector.java class

| import java.util.Locale;




public class vector

{

public double V[];

/lkurucu metodlar

public vector(double Vi[])

{ V=new double[Vi.length];
input_vector(Vi);

}

public vector(vector Vi)

{ V=new double[Vi.V.length];
input_vector(Vi.V);

}

public vector(int n)
{ V=new double[n];
for(int i=0;i<n;i++)
{ V[i=0.0}
}

public void input_vector(double Vi[])
{ for(int i=0;i<V.length;i++)

{VIil=Vi[il:}
}
public static vector add(vector V1,vector V2)
{
/i

int n=V1.V.length;

vector V3=new vector(n);

for(int i=0;i<n;i++)
{V3.V[i]=V1.V[i]+V2.V][i];}

return V3;

}

public static vector add(double[] V1,double[] V2)

{
I

int n=V1.length;

vector M=new vector(n);

for(int i=0;i<n;i++)
{M.V[i|=V1[i]+V2[i];}

return M;

}

public void add(vector V1)

{

i

int n=V.length;

for(int i=0;i<n;i++)
{VIil+=V1.V[i[;}

}

public void add(double [] B)
{

I

int n=V.length;

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




{V[il+=B[i];}
}

public static Strg toString(vector M)
{int n=M.V.length;

String s="",
for(int i=0;i<n;i++)
{sr=M.VEil+" "}
s+="\n";
returns;
}

public String toString()
{ Locale tr=new Locale("TR");
int n=V.length;
String s1="";
for(int i=0;i<n;i++)
{ s1+=String.format(tr," %610.5f ",V[i]);}
s1l+="\n";
return si;
Y

Y

Program 8.3.4 An example using vector class

import javax.swing.*;
class H8EX7 {
public static void main(String args|] )
{ double A[]={1.0,2.0,3.0,4.0};
double B[]={1.0,10,1.0,1.0};
vector M1=new vector(A);
vector M2=new vector(B);
M1.add(M2);
String s="summation of two vectokn"+M1.toString();
String s1="class vector";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

1}

As a third example, book class defined in the previous chapter will be used in array structure

Program 8.3.5 library class that use book class as an array object variable

public class library

{

String name;

int number_of_books;
book list[];

public library(Sting kname,book klist[])

{name=kname;

number_of_books=Klist.length;

list=new book[number_of_books];

for(int book_number=0;book_number<number_of_books;book_number++)
{listlbook_number]=klistfbook_number];}

}

public String toString()




{ String s="Libary name : "+name+i";
s+="Total number of books : "+number_of_booKst1";
for(int book_number=0;book_number<number_of_books;book _number++)
{s+=listlbook_number].toString()+h";}
return s;

Program 8.3.6 An example progranusing book and library class that use book class as an
array object variable

import javax.swing.*;
class booktestl

{

public static void outputwindow(String s)
{
String s1="library class output window";

JOptionPane.showMessageDialog(null,s,s1, JOptionPBAEN_MESSAGE);

}

public static void main(String args[])

{

book b[]=new book][5];

b[ 0] =new book("Bilim ve Teknik","T} BKTAK", "magazine
b[1]=new fiction("It is all quiet in the westen front ","Erich Maria Reamarque","English");

b[2]=new book("The God Delusion","Richard Dawkins","fiction","English");

b[3]=new poetry("Humanlanc apes from my country","Nazém Hi kmet",
b[4]=new encyclopedia("Encyclopedia Britannica","English");

library I=new library("Library of congress",b);

String s=l.toString();

outputwindow(s);

}

It should be noted that, in the last exdes fiction poetry and encyclopedia classes are used as well in
the book definition, because, tese classes are extended from class book.

A similar example will be given for vehicle class of the previous chapter

Program 8.3.7 vehicle_register class thatse vehicle class as an array object variable

public class vehicle_register
{

String name;

int number_of_vehicles;
vehicle list[];

public vehicle_register(String kname,vehicle klist[])

{name=kname;

number_of_vehicles=klist.length;

list=new vehicle[nurher_of_vehicles];

for(int vehicle_number=0;vehicle_number<number_of_vehicles;vehicle_number++)
{list[vehicle_number]=klist[vehicle_number];}

}

public String toString()
{ String s="Vehicle register name : "+namg¥",
s+="Total number of vehicles'+number_of vehiclesi\n";




for(int vehicle_number=0;vehicle_number<number_of_vehicles;vehicle_number++)
{s+=list[vehicle_number].toString()¥1";}
return s;

}
}

Program 8.3.8 An example program utilises vehicle class and vehiclegistration class

import javax.swing.*;
class vehicletestl

{

public static void outputwindow(String s)

{

String s1="Vehicle class output window";
JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);

}

public static void main(String gs[])
{
vehicle v[]=new vehicle[3];

v[0]=new truck("MAN",200.0,"red",15000);

v[1]=new bus("Mersede€hrysler",300.0,"white",10000);

v[2]=new minibus("BMC",70,"blue",1070);

vehicle_register vr=new vehicle_register("izmir car registration",v);
String s=vr.t&tring()+"\n";

outputwindow(s);

}
}




Wehicle class output window I&'

Vehicle register name : izmir car registration
Total number of vehicles : 3

Vehicle Type : truck
Brand Name : MAN
Motor Power : 200.0 KW
Color : red

Weight : 15000.0 kg

Vehicle Type : bus

Brand Hame : Mersedes-Chrysler
Motor Power : 300.0 KW
Color : white

Weight : 10000.0 kg

Vehicle Type : minibus
Brand Name : BMC
Motor Power : 70.0 KW
Color : blue

Weight : 1070.0 kg

OK

Program 8.3.9Another example program Student and course classes are given, this two
classes specify students in the class and avarage grade from the class for each student and
letter grades of the students accorlidg to class average and standard deviation

public class Student
{
private String firstName;

private String lastName;

private String StudentNumber;

private String school;

private double grade[];

private String lettergrade;

private double weight][];

privatedouble totalweight;

public Student( String first, String last, String sn,String school_name )
{
firstName = first;

lastName = last;

StudentNumber = sn;

if(school_name.equals("mechanical") || school_name.equals("chemical”) ||
school_name.equals("electrig| school_name.equals("industrial") ||
school_name.equals("civil") || school_name.equals("mining"))
{school=school_name;}




else
{school="not defined";}

lettergrade="";

}

public void setFirstName( String first )
{

firstName = first;

}

public String @tFirstName()

{

return firstName;

}

public void setLastName( String last )
{

lastName = last;

}

public String getLastName()

{

return lastName;

}

public void setStudentNumber( String ssn )
{

StudentNumber = ssn;

}

public void setLetterGrade( Striragn )
{lettergrade = ssn; }

public String getStudentNumber()
{

return StudentNumber;
}
public String getSchool()
{ return school; }

public void setGrade(double gradi[])
{int n=gradi.length;

grade=new double[n];

for(int i=0;i<n;i++)
{grade[il=gradi[i];}

}
public void setWeight(double weighti[])

{int n=weighti.length;

weight=new double[n];

totalweight=0;

for(int i=0;i<n;i++)
{weight[i]=weighti[i];totalweight+=weight[i];}
}
public double[] getGrade()




{ return grade;
}
public double[] getWeight()
{ return weight;
}
public double getAverage()
{ double avg=0;
int n=weight.length;
for(int i=0;i<n;i++)
{avg+=weight[i]*grade[i];}
avg/=totalweight;
return avg;
}
public String toString()
{ String s=getFirstName()+" "+getLastName()+" "+getStudentNumber@-getSchool()+"
"+getAverage()+"Letter grade = "+lettergradg¥”,
return s;
}
}

Program 8.3.10 class course

public class course

{

public String name;

public Student[] student;
private double weight[];
private double totalweight;

public course(Stringpamei,Student[] studenti,double weighti[])
{
name=namei;

int n=studenti.length;
student=studenti;
setWeight(weighti);

for(int i=0;i<n;i++)
{student[i].setWeight(weighti);}
}

public void setWeight(double weighti[])

{int n=weighti.length;

weight=new doublef];

totalweight=0;

for(int i=0;i<n;i++)
{weight[i]=weighti[i];totalweight+=weight[i];}
}
public void setGrade(double grade[][])
{int n=weight.length;

int m=student.length;

for(int i=0;i<m;i++)
{student[i].setGrade(grade[i]);}

}




public double getAverge()
{ double avg=0;
int n=student.length;
for(int i=0;i<n;i++)
{
avg+=student[i].getAverage();
}
avg/=n;
return avg;

}

public double getStandardDeviation()
{ double avg=getAverage();
double studentavg=0;
int n=student.length;
doubletotal=0;
for(int i=0;i<n;i++)
{ studentavg=student[i].getAverage();
total+=(studentavgvg)*(studentaveavg);
}
total=Math.sqrt(total)/(L);
return total;

}

public void setLettergrades()
{ double avg=getAverage();
double std=getStandar@biation();
double studentavg=0;
int n=student.length;
for(int i=0;i<n;i++)
{ studentavg=student[i].getAverage();
if(studentavg>(avg+3.0*std/2.0)) student][i].setLetterGrade("A");
else if(studentavg<=(avg+3.0*std/2.0) && studentavg>glestd/2.0))
student[i].setLetterGrade("B");

else if(studentavg<=(avg+std/2.0) && studentavg>=(atdy2.0))
student]i].setLetterGrade("C");

else if(studentavg<=(avstd/2.0) && studentavg>=(av8.0*std/2.0))
student[i].setLetterGrade("D");

else if(studentavg<=(av8.0*std/2.0) && studentavg>=(av§.0*std/2.0))
student[i].setLetterGrade("E");

else if(studentavg<=(avh.0*std/2.0)) student[i].setLetterGrade("F");

}
}

public String toString()

{int n=student.length;

setLettergrads);

String s="Class nhame = "+namén™;

s+="Student number = "+n¥i";

s+="Class average = "+getAverage(¥"

s+="Class standard deviation = "+getStandardDeviatiok{)r"
for(int i=0;i<n;i++)




{s+=student][i].toString();}
return s;

}
}

Program 8.3.11 class coursetest

import javax.swing.*;
public class coursetest

{

public static void main(String arg[])

{

Student s1[]J=new Student[5];

s1[0]=new Student("Ali;’ " Al t én" , " 123456", "civil");

double al1[]={10.0,7.0,8.0};
s1[0].setGrade(al);

sl[1]=new Student ("Veli","K¢-¢k","223457", "
double a2[]={7.0,7.0,6.0};
sl[1].setGrade(a2);

sl1[ 2] =new Student (" Ayke","Yél maz","223458"
double a3[]={9.05.0,6.0};
s1[2].setGrade(a3);

sl[3]=new Student (" Fatma","Yeldez","323459"
double a4[]={9.0,5.0,9.0};
s1[3].setGrade(ad);

sl[4] =new Student ("Veli","G¢gmegk","333456", "
double a5[]={10.0,5.0,9.0};
sl[4].setGrade(ab);

double weight[]$0.3,0.3,0.4};
course cl=new course("Computer Programming I",s1,weight);

String s=""+c1;
JOptionPane.showMessageDialog(null,s);
}

}




Class name = Computer Programming |

Student number =5

Class average = 7.4799999999999995

Class standard deviation = 0.41140004861448426

Ali Altin 123456 civil 8.3Letter grade = A

Veli Kugtik 223457 mechanical 6.6000000000000005Letter grade =E
Ayge Yilmaz 223458 mechanical 6.6Letter grade =E

Fatma Yildiz 323459 civil 7.799999999999999 etter grade =B

Veli Gumiug 333456 mechanical 8.1Letter grade = A

8.4 MULTI -DIMENSIONAL ARRAY VARIABLES OF OBJECTS

Arrays can be given in more than one dimensions. When arrays ar¢haroene dimension, they can
be considered as arrays of arrays.

Program 8.4.1 array2D.java 2 dimensional arry example

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

public class array2D
{
public static void main(String[] args)
{
int alflll={{1,2,3},{4,5,6}};
int a2(][1={{1,2},{4}};
String s="2D array output : ";
String s1="al "+output2D(al);
s1l+="a2 An"+output2D(a2);
JOptionPane.showMessageDialog(null,s1,s,JOptionPane.PLAIN_MESSAGE);

}
public static String outt2D(int af[][])

{
Locale tr=new Locale("TR");
int x=25;
String s1="",
for(int i=0;i<a.length;i++)
{ for(int j=0;j<ali].length;j++)
{ s1+=String.format(tr,” %210d ",a[i][i]);}
s1+="\n"
}

return si;

i




20 array output : ﬁ

al=
1 2
4 b
a2=
1 2
4
OK

The same concept can bephged to class objects as well

Program 8.4.2 matrix.java class with two dimensional double variables

import java.util.Locale;
public class matrix

{

public double A[][];

/lconstructor methods

public matrix(double Ai[][])

{ A=new double[Ai.lengthJAi[0].length];
input_matrix(Ai);

}

public matrix(matrix M)

{ A=new double[M.A.length][M.A[0].length];
input_matrix(M.A);

}

public matrix(int n,int m)
{ A=new double[n][m];
for(int i=0;i<n;i++)
{ for(int j=0;j<m;j++)
{Alili]=0.0 3}
}
}

public void input_matrix(double Ai[][])
{ for(int i=0;i<A.length;i++)
{ for(int j=0;j<A[0].length;j++)
{AlGI=AIl0}
}
}

public static matrix add(matrix M1,matrix M2)
{
I
int n=M1.A.length;
int m=M1.A[0].lengh;
matrix M3=new matrix(n,m);
for(int i=0;i<n;i++)
{ for(int j=0;j<m;j++)
{M3.A[i][[]=M1.A[i][i]+M2.A[i][i];}




}

return M3;

}

public static matrix add(double[][] A1,double[][] A2)
{
1l
int n=Al.length;
int m=A1[0].length;
matri x M=new matrix(n,m);
for(int i=0;i<n;i++)
{ for(int j=0;j<m;j++)
{M.A[i][]=AL[i]{]+A2[i][];}
}

return M;

}

public void add(matrix M1)
{
I
int n=A.length;
int m=A[0].length;
for(int i=0;i<n;i++)
{ for(int j=0sj<m;j++)
{AI]+=M1.A[I[]:}
}
}

public void add(double [][] B)
{
1
int n=A.length;
int m=A[0].length;
for(int i=0;i<n;i++)
{ for(int j=0;j<m;j++)
{Ali[1+=B0I:}
}
}

public static String toString(matrix M)
{ int n=M.A.length;
int m=M.A[0].length;
String s="",
for(int i=0;i<n;i++)
{ for(int j=0;j<m;j++)
{s+=M.A[II{]+" "}
s+="\n",
}

return s;

}

public String toString()
{ Locale tr=new Locale("TR");

int n=A.length;
int m=A[0].length
String s1="",

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




{ s1+=String.format(tr,” %210.5f ", A[i][j]);}
s1+="n"
}

return s1;

} /lend of method toString

Y/ matrix sénéfénén sonu

Program 8.4.3 An example program using class matrix to add two matrices

import javax.swing.*;
class H8Ex4 {

public static void main(String args[] )

{ double A[][]={{1.0,2.0},{3.0,4.0}};

double B[][]={{1.0,1.0},{1.0,1.0}};

matrix M1=new matrix(A);

String s="First Matrix 2n"+M1.toString();
matrix M2=new matrix(B);

s+="Second Matrix 3n"+M1.toString();
M1.add(M2);

s+="addition of two matrices\n"+M1.toString();
String s1="Array example: class matrix";
JOptionPane.shaMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

H}

B 5
Array example: class matrix ﬁ

First Matrix =
1,00000 2,00000
3,00000 4,00000
Second Matrix =
1,00000 2,00000
3,00000 4,00000
addition of two matrices :
2,00000 3,00000
4,00000 5,00000

OK

In a different for of the program, matrix is also used as an array structure. In this version static add
method is used to get output.

Program 8.4.4 An example program using class matrix todd two matrices
import javax.swing.*;
class H8EX5 {
public static void main(String args][] )
{ double A[][]={{1.0,2.0},{3.0,4.0}};
double B[][]={{1.0,1.0},{1.0,1.0}};
matrix M[]=new matrix[3];
M[O]=new matrix(A);
M[1]=new matrix(B);
M[2]=matrix.add(M[O0],M[1]);
String s="First Matrix 2n"+M[0].toString();




s+="Second Matrix 3n"+M[1].toString();

s+="addition of two matrices\n"+M[2].toString();

String s1="Array example: class matrix";
JOptionPane.showMessageDialog(null,s]l®ptionPane.PLAIN_MESSAGE);

)

The result will be same as the previous example.

8.5CHANGING ARRAY DIMENSIONS

Dimensions of the arrays can not be changed due to the fact that memory is assigned in the definition of the
array. But by using indirect ethods it can be changed, namely by creating a different array with a different
dimension and reloaded array values into this new array.

double a[]={3.0,5.0,7.0}

double b[]=new double[4];

for(int i=0;i<a.length;i++)
{bli]=alil:}

a=b;

In this small pogram part dimension of the array a is changed from 3 to 4. Now this basic process is carried out
for a double array through a class, doubleArray

Program 8.5.1: dimension changing example doubleArray

public class doubleArray
{
/I sénéf dejikkenl er.i
public double a[];
public int length;

public doubleArray(double x[] )
{
length=x.length;
a=new double[length];
for(int i=0;i<length;i++)
alil=x[il;
}

public doubleArray(int n)
{

a=new double[n];
length=a.length;

}

public void addDimension(int n)
{
if(n>0)
{
int z=a.length+n;
double[] b=new double[z];
for(int i=0;i<a.length;i++)
{bli]=ali;}
a=b;
length=a.length;




}
}

public void addDimension()

{

addDimension(1);

}

public void removeDimension(int n)
{
int z=a.lengthn;

if(z>1)

{

double[] b=new double[a.lengif;

for(int i=0;i<z;i++)

blij=afi];
a=b;
}

else

{
double[] b=new double[1];

b[0]=a[0];

a=b;

}

length=a.length;
}

public void removeDimension()

{

removeDimension(1);

}

public double getValue(int i)
{

return aJi;

}

public double[] getValue()
{

return a;

}

public void setValue(double x,int i)

{
ali]=x;

}

pulbic void setValue(double[] x )
{

length=x.length;

a=new double[length];

for(int i=0;i<length;i++)




{
a[i=x[iJ;
}

}

public String toString(int i)
{
return ""+ali];

}

public String toString()
{
String s="";
for(int i=0;i<length;i++)
{
s+=ali]+" ",
}
s+="\n";
return s;
}
}

Doubl eBoyut séneéefénda

test edelim :

boyutu dejiktirilebilen

Program 8.5.2: dimension changing example : changeDimension

import javax.swing.JOptionPane;

public class changeDimension
{
public static void main(String argsl[])
{
double x[]={3.1,5.3,7.0,9.7,11.0,11.5,12.3};
doubleArray y=new doubleArray(x);
String s="original dimension ("+y.length+") doubl&n'’;
s+=y.toString();
y.addDimension(3);
s+="3 added dimension (y4length+")double \n";
s+=y.toString();
y.removeDimension(5);
s+="5 removed dimension ("+y.length+")doubMa";
s+=y.toString();
JOptionPane.showMessageDialog(null,s,
"dimension changing in double arrays",
JOptionPane.PLAIN_MESSAGE);
System.exit(0);
}
}

Programoutput:

dejJ i kKke



dimensicn changing in double arrays @

original dimension (7) double ;
31537.09.7 11.011.5123

J added dimension {10)double
31537.09.7 11.011.512.3 0.0 0.0 0.0
5 removed dimension (5)double :
31537.09.7 1.0

OK

ARRAY EXAMPLES (created 2010 fall semester class lecture)

EXAMPLE 1 : Create a double array and calculate sum

public class arrayl

{

public static void main(String arg[])
{
double x[]=new double[3];

x[0]=1.2;

X[1]=2.3;

x[2]=3.1;

double total=0;

for(int i=0;i<x.length;i++)
{total+=x][i];
System.out.printin("x["+i+"] = "+x[i]);
}

System.out.printin("total="+total);

—————————— Capture Output---------
> "D:\javabin\javaw.exe" arrayl
x[0]=1.2

x[1]=2.3

x[2] =31

total=6.6

> Terminated with exit code 0.

EXAMPLE 2 : Create a double array and calculate sum

public class array?2

{

public static void main(String arg[])
{
double x[]={1.2,2.3,3.3};
double total=0;

for(int i=0;i<x.length;i++)




{total+=x([i];
System.out.pntin("x["+i+"] = "+Xx[i]);
}

System.out.printin("total="+total);

> "D:\javabin\javaw.exe" array2
x[0] =1.2
x[1]=2.3
x[2] = 3.3
total=6.8

> Terminated with exit code 0.

EXAMPLE 3 : Create a string array and add array variables into one string

public class array3

{

public static void main(String arg[])
{
String x[]={"Ali "," Veli",” 49 "" elli"};
String s="",

for(int i=0;i<x.length;i++)

{s+=x]i];
System.out.printin("x["+i+"] = "+x]i]);
}

System.out.printin@="+s);

—————————— Capture Output---------
> "D:\javabin\javaw.exe" array3

x[0] = Ali

x[1] = Veli
x[2] = 49
x[3] = ell

s=Ali Veli 49 elli

> Terminated with exit code 0.

EXAMPLE 4 : Create a box3 class array and calculate volume of thedxes in array elements

public class box3
{
public double length;
public double width;
public double height;




public String color;

public box3(double I,double w,double h,String s)
{
length=l;
width=w;
height=h;
color=s;
}
public double volume()

{ return heidt*width*length;}

public String output()
{ return "volume = "+volume()+"color = "+color;}

}

public class array4

{

public static void main(String arg[])
{
box3 x[]=new box3[2];

x[0]=new box3(1.2,2.3,2.5,"yellow");
X[1]=new box3(1.1,1.3,1.5,"blue");
String s="";

for(int i=0;i<x.length;i++)

{

System.out.printin("volume of x["+i+"] = "+x[i].volume());

}

---------- Capture Output---------

> "D:\javabin\javaw.exe" array4
volume of x[0] = 6.8999999999999995
volume of x[1] = 2.1450000000000005
> Terminded with exit code 0.

EXAMPLE 5 : Create a complex class array and calculate sum of the two complex array element through
the static method definition

public class complex
{
public double real;

public double imag;

public complex(double r,double i)

{real=r;imag=i;}

/Istatic addition of two complex variable result returns as complex
public static complex add(complex z1,complex z2)

{complex z3=new complex((z1.real+z2.real),(z1.imag+z2.imag));
return z3;

}




/[dynamic addition to a complex variable into theueabf the class
public void add(complex z1)

{real+=z1.real;

imag+=z1.imag;

}

public String output()
{String s=real+" +i*"+imag;
return s;

}
}

public class array5

{

public static void main(String arg[])
{
complex x[]=new complex[2];
x[0]=new complex(1.2.3);
X[1]=new complex(1.1,1.3);
complex z=complex.add(x[0],x[1]);
System.out.printin(z.output());

---------- Capture Output---------

> "D:\javabin\javaw.exe" array4
volume of x[0] = 6.8999999999999995
volume of x[1] = 2.1450000000000005
> Terminded with exit code 0.

EXAMPLE 6 : Create a complex class array and calculate sum of the two complex array element through
the dynamic method definition

public class array6
{
public static void main(String arg([])
{
complex x[]=new complex[2];
X[0]=new conplex(1.2,2.3);
X[1]=new complex(1.1,1.3);
x[0].add(x[1]);
System.out.printin(x[0].output());

---------- Capture Output---------

> "D:\javabin\javaw.exe" array4
volume of x[0] = 6.8999999999999995
volume of x[1] = 2.1450000000000005




> Terminated wth exit code 0.

EXAMPLE 7 : Create a polynomial function class and calculate polynomial values for x=1..10

public class f
{/l General polynomial function
Il y=a[0]+a[1]*x+a[2]*x 2+...
public double a[];

public f(double ia[])

{int n=ia.length;

a=nav double[n];

for(int i=0;i<n;i++) {a[i]=ia[i];}

}

public double func(double x)
{

int n=a.length;

double ff=a[n1];
for(int i=n-2;i>=0;i--)
{ft=ffx+ali];}
return ff;

}

}

public class array7
{
public static void main(String arg([])
{
doubk a[]={1.0,2.0,3.0};

f z=new f(a);

for(double x=0;x<=10;x+=1)

---------- Capture Output---------
> "D:\javabin\javaw.exe" array7
x=0.0y=1.0

x=1.0y=6.0

x=2.0y=17.0

x=3.0y=34.0

x=4.0y=57.0

x=5.0y=86.0

x=6.0y=121.0

x=7.0y=162.0

x=8.0y=209.0

x=9.0y=262.0

x=10.0y=321.0

> Terminated with exit code 0.




WEEK 8 CLASS EXERSIZES (Will be shown at the and of Lab class)

EX1) enter a double array of 10 numbers as
double x[]={1.2,3.3,4.76,¢é.,1.7465};
calculate thevarage value of x values.

EX2) write a small test program to calculate square of z[0]=1+2i, z[1]=1.2+3i, z[2]=0.2+0.1i,
Z[3]=1+i using class complex. In your example program enter 4 compialer into an array of
complex mmber, such as

complex z[=new complex[4];

Z[0]=new complex(1.0,2.0);

é

Z[3]= new complex(1.0,1.0);

then add them together by using a for loop, print out the result

EX3) By using 3 dimensional cartesian coordinate system, write class point3D P(x,y,z) (similar to
class point)Then assign P(1,1,1); P(1,2,1), P(1,0,0) and P(2,1,2). Calculate the total distance form
P[0] to P[3]

Point3D P[]=new Point3D[4];

P[0]= new Point3D(1.0,1.0,1.0);

é

P[3]= new Point3D(2.0,1.0,2.0);

Note : writing of this class was assigned to you last week

WEEK 8 HOMEWORK EXERSIZES (Will bring to next class -Tuesday)

HW1) A method to multiply two matrices. Include these methods to class matrix and use it to
multiply two matrices in an example program.

public static double[][] multiply(double[][] left,doubl[][] right)

{
/Imultiplication of two matrices
int ii,j,i,j,k;

int m1=left[0].length;

int n1=left.length;

int m2=right[0].length;

int n2=right.length;

double[](] b;

b=new double[m1][n2];

if(nl1 '= m2)

{

System.out.printin("inner matrix dimensions magtee");
for(ii=0;ii<nl;ii++)

{
for(jj=0;jj<m2;jj++)
bliil[jj]=0;
}
return b;
}
for(i=0;i<m1;i++)
{
for(j=0;j<n2;j++)
{

for(k=0;k<n1;k++)




b[i][j]+=left[i][k]*right[K][];
}
}

return b;
/lend of multiply oftwo matrices

}

HW2 Write a small test program to calculate multiplications of z[0]=1+2i , z[1]=1.2+3i,
z[2]=0.2+0.1i, z[3]=1+i using class complex. In your example program enter 4 complex number into
an array of complex muber, such as

complex z[]=nev complex[4];

z[O]=new complex(1.0,2.0);

e

z[3]= new complex(1.0,1.0);

then multiply them together by using a for loop, print out the result. Which methor are you going to
use to multiply this complex numbers?

HW3 Write a method to multiply two vectors

public static double[] multiply(double[] left,double[] right) andand use it to multiply two vectors
in an example program.



9 POLYMORPHISM, ABSTRACT CLASSES AND INTERFACE
9.1 ABSTRACT CLASS

It is seen in chapter 7 and 8 that when classes exterudecfch other, base class can be used as an
indirect reference adres. This property is quite useful when a code is desired to generalise for different
classes. In order to establishe this an emty class, called abtract class, can be used as basanference
programs and classes can be developed by using this class. When, in later stages, a new class is
developed, this classes can be used with the new class due to this indirect reference possibility.

Definition of abstract class
abstact class class_name

{

class variable list
class method list

}

Class methods can also be abstract in an abstract class. In an abstract method no definition is given
As the first example class shape will be given

Program 9.1.1 Abstract class shape

public abstract class sape

{ public double area(){return 0.0;}
public double volume() {return 0.0;}
public abstract String name();

}

In this class no abstract method is defined, all methods have same definition. As a second example
class f_xis given

Program 9.1.2 Abstract class f_x

abstract class f_x
{ abstract double func(double x);}

In this class, method of the class is defined also as abstract so no class definition is given. If a method
definition is given as abstract, definition of the method must be giver iextended method with the

same input and output structure. To see how extended classes can be established and used, classes
point and circle and cylinder is created as extended from class shape.

Program 9.1.3 class point extended from class shape

public class point extends shape
{ protected double x, y;
public point(double a, double b)
{ x=a;y=b;}
public void enterpoint(double a, double b)
{x=a;y=h;}
public double read_x()




{return x;}

public double read_y()

{return y}

public String toString()

{return "["+x+","+y+"]";}

public String name() {return "point";}

Program 9.1.4 class circle extended from class point

public class circle extends point
{ protected double R;
public circle(double r, doubla, double b)
{ super(a,b);enterR(r);}
public void enterR(double r)
{ if(r>=0.0) R=r;
else R=0.0;}
public double read_R()
{return R;}
public double area()
{ return Math.PI*R*R;}
public String toString
{ return "Center = "+super.toString()+"; Radius ="+R;}
public String isim() {return "circle";}

Program 9.1.5 class cylinder extended from class circle

public class cylinder extends circle
{protected double H;

public cylinder(double h, double r, int a, int b)
{super(r, a, b );enterH( h);}

public void enterH(double h')

{if(h>=0) H=h;

else H=0; }

public double read_H(){return H;}

public double area()

{ return 2* super.area()+2*Math.PI*R*H;}
public double volume(){retur super.area()*H;}
public String toString()

{return super.toString()+";Height = "+H;}
public String isim(){return "Cylinder";}
}

When these classes needs to be used the abstract class shape can be used to get Access to any of these
classes.

Program 9.1.6 output example class9Ex1

import javax.swing.*;

class H9EX1 {

public static void main(String argsl[])
{point n =new point(7,11);

circle d =new circle(3.5,22,8);
cylinder s =new cylinder(10,3.3,10,10);
shape a[] = new shap§[3

a[0]=n;

a[1]=d;

a[2]=s;




String s2="direct call \n";
s2+=n.name()+"; "+n.toString()¥";
s2+=d.name()+": "+d.toString()¥1";
s2+=s.name()+"; "+s.toString()\";
s2+="indirect call \n";
for(int i=0;i<a.length;#+)
{s2+=a]i].name()+": "+a][i].toString()+h";}
String s1="indirect adress use";
JOptionPane.showMessageDialog(null,s2,s1,JOptionPane.PLAIN_MESSAGE);

}
}

As it is seen acces to this classes can be achived throyugh the abstract class shape. Asamptier
class numerical is given. In this class two mathematical method is given one to get derivative, another
to integrate a function. While programsa re written actual functions to be used is not defined, theredore
method definitions are utilises afastt class f X and all programs are written for this abstract class.

Program 9.1.7 class numerical, uses abstract class f_x and abstract method func as a general
function definition.

public class numerical

{

public static double derivative(f_x f,dble x)
{ double h=0.00001;
return ¢f.func(x+2.0*h)+8.0*f.func(x+h)8.0*.func(x-h)+f.func(x2.0*h))/(12.0*h);

}

public static double integral(f_x f_xnt,double a,double b)

{

/lintegral f(x)dx

double r[]={-0.973906528517171).865063366688984).6794®5682990240.433395394129241.148874338981631,
0.148874338981631,0.433395394129247,0.679409568299024,0.865063366688984,0.973906528517171};
double c[]={0.066671344308684,0.149451349150580,0.219086362515982,0.269266719309996,0.295524224714
0.29552£24714752,0.269266719309996,0.219086362515982,0.149451349150580,0.066671344308684};
double z=0,x,y;

double k1=(ba)/2.0;

double k2=(b+a)/2.0;

for(int i=0;i<r.length;i++)

{

x=k2+k1*r[i];

y=f_xnt.func(x);

z+=k1*c[i]*y;

}

return z;

}

}

When the methods itné numerical class is needed to be used, the actual function is also known.
Therefore it can be defined when user is needed to be use it and used previously defined class
numerical.

Program 9.1.8 An example class uses abstract class f_x and numericadl @erive the new class
for the fuction definition

import javax.swing.*;




class fb extends f_x
{ public double func(double x)
{ return x*x-5.0;}}

public class HOEX3 {
public static void main(String args[])
{ fb ff=new fb();
double x=1.0;
String s="x="+x+"\n derivative df/dx = "+numerical.derivativief);
String s1="indirect referencing and abstract class example :";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}

In the example program class fb is defined as extendeddiass f_x and used with derivative static
method of numerical class. The program output :

-

-
indirect referencing and abstract class ... [ﬁ

¥x=1.0
derivative dfidx = 2.0000000000279052

OK

Program 9.1.9 An example class uses abstract class f_x and numerical and derive the new class

fort he fuction definition
import javax.swing.*;

class fb exteds f_x
{ public double func(double x)
{ return x*x-5.0;}}

public class H9Ex3b {

public static void main(String args|])

{ double x=1.0;
String s="x ="+x+n derivative df/dx = "+numerical.derivativegw fb() x);
String s1="indirect referencingnd abstract class example :";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}

In the second example instead of defining a new instance object of class fb, and then calling it into the
derivative method, the new object direathpated in the method call.

Program 9.1.10 An example class uses abstract class f_x and numerical and derive the new

class for the fuction definition
import javax.swing.*;

class fb extends f_x
{ public double func(double x)
{ return x*x-5.0;}}

public class H9Ex3Db {




public static void main(String args|[])

{ double x=1.0;
String s="x ="+x+n derivative df/dx = "+numerical.derivativegw fb() x);
String s1="indirect referencing and abstract class example :";
JOptionPane.showMessageDialog(js$1,JOptionPane.PLAIN_MESSAGE);

}
}

In the third example instead of one class for a fuction definition, two different class with two different
function is defined.

Program 9.1.11 An example class uses abstract class f_x and numerical and derivertée
class for the fuction definition

import javax.swing.*;

class fb extends f_x
{ public double func(double x)
{ return x*x-5.0;}}

class fc extends f_x
{ public double func(double x)
{ return x*x*3-5.0*x+2;}}

public class H9Ex3c {

public static void main(String args[])
{ double x=1.0;
String s="x ="+x+1n derivative df/dx [x*x5.0] = "+numerical.derivative(new fb(),x)¥i";
:ii"'x ="+x+"n derivative df/dx [x*x5.0] = "+numerical.derivative(new fb(),x)¥";
:ii"'x ="+x+"\n derivative df/dx [x*x*35.0x+2] = "+numerical.derivative(new fc(),x)w";
S+="K :--24,2)2+'\n derivative df/dx [x*x*35.0x+2] = "+numerical.derivative(new fc(),x)w";

String s1="indirect referencing and abstract class example :";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}




r b
indirect referencing and abstract class example : Iﬁ

x=1.0

derivative dfidx [x*x-5.0] = 2.0000000000279052
x=2.10

derivative dfidx [x*x-5.0] = 4.000000000033606

x=1.0

derivative dfidx [x*x*3-5.0x+2] = 1.0000000000102518
x=2.0

derivative dfidx [x*x*3-5.0x+2] = 7.000000000119872

OK

In our final example, in order to avoid the lengthly definition of function call and output preperation
each time a method is defined fort his duty.

Program 9.1.12 An example @ss uses abstract class f_x and numerical and derive the new class
for the fuction definition

import javax.swing.*;

class fb extends f_x
{ public double func(double x)
{ return x*x-5.0;}}

class fc extends f_x
{ public double func(double x)
{ return x*x*3-5.0*x+2;}}

public class H9Ex3d {

public static String toString(f_x f,String s,double x)
{ String s1="x ="+x+"n derivative df/dx [s] = "+numerical.derivative(f,x)";
return si;

}

public static void main(String args[])
{
String s=toString(new fb(),"x*»&.0",1.0);
s+=toString(new fb(),"x*»5.0",2.0);
s+=toString(new fc(), "x*x*35.0x+2",1.0);
s+=toString(new fb(),"x*x*35.0x+2",2.0);
String s1="indirect adress usage :";
JOptionPane.showMessageDialog(null,9@ptionPane.PLAIN_MESSAGE);

9.2 INTERFACE

Extend statement can be used only once. One class can be extended only by another one class. From
time to time more extensions might be needed. For this purpose, a definition similar to abstract class
definition is given in java. It is called interface. The basic difference of interface is not only the



possibility of using for more than one classes, but also having all methods as empty methods( like
abstract methods mentioned above but without word abstiumtt}hat interfaces can nat be

considered as class by themselves. They are rather templates of classes to define how and with which
method and variables derived classes should be defined.

Definition of interface
interface class_name

{

class variable ist
class method list

}

Class methods can also be abstract in an abstract class. In art afestinad no definition is givers
the first example interface shape will be given

Program 9.2.1 interface shape
public interface shape

{public double area();

public double volume();

public String name();

}

Compare abstract class and interface shape definitions. No method body is existed for area, volume or
name methods (all methods of interface sre abstract type automatically) . As a second example
interface f_x is given

Program 9.2.2 interface f x

public interface f_x
{ double func(double x);}

In this irterfece like all other interfaces, no method definition is given. To see how a method is
written by using interface and used, classes pointaol@ and cylinder is created as extended from
class shape. The womthplementsis used in interface connection istead of wextend

Program 9.2.3 class point implemented from interface shape
public class poinimplementsshape
{double x, y;
public point(double a, double b) { x=a;y=b;}
public void enter_point(double a, double b) {x=a;y=b;}
public double read_X() {return x;}
public double read_Y() {return y;}
public String toString(){ return "["+x+","+y+"]";}
public double aa() {return 0.0;}
public double volume(){return 0.0;}
public String name() {return "point";}

When these classes needs to be used the interface shape can be used to get Access to class point

Program 9.2.4 output example clasg9Ex2
| import javax.swing.*; |




class H9EX2 {
public static void main(String args[])
{ point n = new point(7,11);
shape a;
a=n;
String s="direct call \n";
s+=n.name()+": "+n.toString()¥1";
s+="indirect call A\n";
s+=a.name()+":¥a.toString()+'\n";
String s1="indirect call through interface : ";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}
indirect call through interface : ﬁ
direct call :
point: [7.0,11.0]
indirect call :

point; [7.0,11.0]

OK

As it is seen acces to class point can be achived through the interface shape. As another example class
numerical is given. Code in class nuneatiwill be exatly same as thegwious one, therefore class is
not relisted here, but usage of it will be different.

Program 9.2.5 An example class uses interface f x and numerical and derive the new class for

the fuction definition
import javax.swing.*;

class fb implements f_x
{ public double func(double x)
{return x*x -5.0;}}

public class H9EX3 {
public static void main(String args[])
{ fb ffi=new fh();
double x=1.0;
String s="x ="+x+n derivative df/dx= "+numerical.derivativef,x);
String s1="indirect referencing and interface example :";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}

In the example program class fb is definedhg@ementedfrom class f_x and used with rileative
static method of numerical class. The program output :



indirect referencing and interface exa... Lihj

x=1.0
derivative dfidx = 2.0000000000279052

OK

As it is seen from the exampleage of the interface is very similar to abstract clastil Java &o
defined methods or variables aalowed in the interface class and all methaus eariable defined in
interface must be defined also in the implemented cl&g. Java 8 ot is possible to define
methods in interfaces by adding watefault. But in order to use it, interface should be implemented
in another class.

Program 9.2.6 An example class uses interface person with a default method sayHello

interface Person{
/ladds a java 8 default method
default String sayHello() {
return "Hello there!";
}
}

class Sam implements Person {}

public class inherit]
public static void main(String [] args) {
Sam sam = new Sam();
/[calling sayHello method calls the method
//defined in interface
System.out.printin(sam.sayHello());

---------- Capture Otput ----------
> "C:\javabin\java.exe" inheritl
Hello there!

> Terminated with exit code 0.

9.3 INNER CLASSES AND LAMBDA EXPRESSIONS

Consider interfacé x andH9Ex3defined inprevious section. In HOEx3 class fb is defined as
implemented from interfae f_x. In java classes can be written as innner classes instead of seperate
outside classes.

Program 9.3.1 An example class uses interface f_x and numerical and derive the new inner

class for the function definition

import javax.swing.*;

public class HEx3 1 {

public static void main(String args]])
{ class fbimplementsf x




ublic double func(double x){ return x*x -5.0;
p

fb ff=new fb();

double x=1.0;

String s="x ="+x+1n derivative df/dx = "+numerical.derivatiig);

String s1="indiect referencing and interface examyié inner class";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);
}
}

In java 8 on a new shecut definition of the previous example can be written as:

Program 9.3.2 An example class usé@serface f_x and numerical and derive the new inner
class in lambda expression form for the function definition

import javax.swing.*;
public class HOEx3_2 {
public static void main(String args|])

{
f x ff = x -> x*x-5.0;
double x=1.0;

String s="x ="+»"\n derivative df/dx = "+numerical.derivatiie);

String s1="indirect referencing and interface example with inner class lambda definition:";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

1}

This particular short form is callllambda expressions.
Let us give a second example to further explain the consept
Program 9.3.3 An interface f_boolean

publicinterface f_boolean
{ boolean decision(double x,double y);}

Program 9.3.4 An example class uses interface f_boolean astass fc

import javax.swing.*;
class fc implements f_boolean
{ public boolean decision(double x,double y)
{ return x>y;}
}
public class H9Ex4 1 {
public static void main(String argsl])
{
fc ff=new fc();
double x=1.0;
double y=2.0;
String s=x+" > "+y+" = "+ff.decision(x,y);
String s1="indirect referencing and interface example :";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);




Program 9.3.5 An example class uses interface f_boolean and inner class fc

import javax.swing.*;

public class HO9Ex4 2 {
public static void main(String argsl])
{ class fc implements f_boolean
{ public boolean decision(double x,double y)
{ return x>y;}
}
fc ff=new fc();
double x=1.0;
double y=2.0;
String s=x+" >"+y+" = "+ff.decision(x,y);
String s1="indirect referencing and interface example :";

JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

}
}

Program 9.36 An example class uses interface f_boolean and inner class fc as lambda
expression

import javax.swing.*;

public class H9Ex4 3 {

public static void main(String argsl])
{
f_boolean ff=(x,y)>x>y;

double x=1.0;

double y=2.0;

String s=x+" > "+y+" = "+ff.decision(x,y);

String s1="indirect referencing and interface example :";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);
}
}

It should be note that in orderlaambda expressions work, there should be only one method definition
in interface class new inner class connectdds kind of interfaces calledinctional interfaces A
functional interface is an interface with a single abstract mdttaids used as the type of a lambda
expressionlt is not required but function interfaces can be specified in Java 8 by using
@Functionallnterface word in front ofthe interface. In the next example such an interface is
specified and used.

Program 9.37 An example class uses WorkerInterface as lambda expression and Anonymous
inner class

/ldefine a functional interface
@Functionallnterface




interface WorkerInterfee {
public void doSomeWork();
}

public class WorkerInterfaceTest {

public static void execute(WorkerInterface worker) {
worker.doSomeWork();

}

public static void main(String [] args) {
/linvoke doSomeWork using Anngmous inner class
execute(new Workerinterface() {
@Override
public void doSomeWork() {
System.out.printin("Worker invoked using Anonymous class");
}
D
/linvoke doSomeWork tisg Lambda expression
execute( (}> System.out.printin("Worker invoked using Lambda expression”) );

—————————— Capture Output---------

> "C:\javabin\java.exe" WorkerInterfaceTest
Worker invoked using Anonymous class
Worker invoked uisig Lambda expression

> Terminated with exit code 0.
Another version of the same program:

Program 9.3.8 An example class uses WorkerInterface as lambda expression and Anonymous
inner class

//define a functional interface

@Functionallnterface

interfaceWorkerlnterface {
public void doSomeWork();

}

public class WorkerInterfaceTest1 {
public static void main(String [] args) {
Workerinterface worker=() ->System.out.printIn(" Worker invoked using Lambda expression');
worker.doSomeNork();
}
}

As a last exercises, combining default interface methods usage with lambda expressions will be introduced.
Previously, interface used together with numeric class to calculate integral and derivative of the function. This
can be done bysing default derivative and integral methods inside the interface class.

Program 9.39 An example class defines interface inter_f_x

| import static java.lang.Math.*;




import java.io.*;

import java.util.*;

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

@Functionallnterface
interface inter_f x

{
/[Function

public double func(double x);

default double dfunc(double x)
{double h=1.0€3;

int n=1,

return dfunc_n(x,n,h);

}
default double dfunc(double x,double h)
{int n=1,

return dunc_n(x,n,h);

}
default double dfunc(double x,int n)
{double h=1.0€3;

return dfunc_n(x,n,h);

}
default double dfunc_n(double x,int n,double h)
{
double hh=1/h;

double df=0;

if(n==0) df=func(x);

else if(n==1)
{df=(3.0*func(x-4.0*h)-32.0*func(%3.0*h)+1680*func(x-2.0*h)-672.0*func(xh)+672.0*func(x+h)
168.0*func(x+2.0*h)+32.0*func(x+3.0*hB.0*func(x+4.0*h))/840.0*hh;}

else if(n==2)
{df=(-14350.0*func(x)9.0*func(x4*h)+128*func(x3*h)-1008*func(x2*h)+8064*func(xh)+8064.0*func(x+h)
1008.0*func(x+2.0*h)428.0*func(x+3.0*h)9.0*func(x+4.0*n))/5040.0*hh*hh;}

else if(n==3)

{df=(-7.0*func(x-4.0*h)+72.0*func(%3.0*n)-338.0*func(x2.0*h)+488.0*func(xh)-
488.0*func(x+h)+338.0*func(x+2.0*hy2.0*func(x+3.0*h)+7.0*func(x+4.0*h))/240.0*hh*hh*hh;}

else if(n==4)

{df=(2730.0*func(x)+7.0*func(>d.0*h)-96.0*func(x3.0*h)+676.0*func(x2*h)-1952.0*func(xh)-
1952.0*func(x+h)+676.0*func(x+2.0*kP6.0*func(x+3.0*h)+7.0*func(x+4.0*h))/240.0*hh*hh*hh*hh;}

else if(n==>5)

{df=(func(x-4.0*h)-9.0*func(x3.0*h)+26.0*func(%2.0*h)-29 0*func(x-h)+29.0*func(x+h)
26.0*func(x+2.0*h)+9.0*func(x+3.0*hfunc(x+4.0*h))/6.0*hh*hh*hh*hh*hh;}

else if(n==6)
{df=(-150.0*func(x}func(x-4.0*h)+12.0*func(%3.0*h)-52.0*func(x2.0*h)+116.0*func(xh)+116.0*func(x+h)
52.0*func(x+2.0*h)+12.0*func(x+3.0*hkfunc(x+4.0*h))/4.0*hh*hh*hh*hh*hh*hh;}

else if(n==7)
{df=(-func(x-4.0*h)+6.0*func(%3.0*h)-14.0*func(x2.0*h)+14.0*func(xh)-14.0*func(x+h)+14.0*func(x+2.0*h)
6.0*func(x+3.0*h)+func(x+4.0*h))/2.0*hh*hh*hh*hh*hh*hh*hh;}

else if(n==8)




{df=(70.0*func(x)+func-4.0*h)-8.0*func(x3.0*h)+28.0*func(x2.0*h)-56.0*func(xh)-
56.0*func(x+h)+28.0*func(x+2.0*hB.0*func(x+3.0*h)+func(x+4.0*h))*hh*hh*hh*hh*hh*hh*hh*hh;}
else df=0;
return df;
}
/INTEGRAL
default double integral(double a,double b)
{ /110 point Gausd egerdre formula

/lintegral f(x)dx

double r[]={-0.973906528517171.865063366688984).679409568299024).433395394129247,
0.148874338981631,
0.148874338981631,0.433395394129247,0.679409568299024,0.865063366688984,0.973906528517171};
double ¢[]={0.06667134308684,0.149451349150580,0.219086362515982,0.269266719309996,0.2955242247
0.295524224714752,0.269266719309996,0.219086362515982,0.149451349150580,0.066671344308684};
double z=0,x,y;
double k1=(ka)/2.0;
double k2=(b+a)/2.0;
for(int i=0;i<r.lengthj++)
{
x=k2+Kk1*ri];
y=func(x);
z+=k1*c[i]*y;
}
return z;
}
}

Program 9.310 An example classisesinterface inter_f_x as lambda expression

import javax.swing.*;

public class inter_fx_Ex4{

public static void main(String argsl])

{ inter_f_x ff=x->x*x-1.0;

double x=1.0;

String s="x ="+x+n function f = "4f.func(x);

s+="x ="+x+"\n derivative df/dx = "#.dfunc(x);

double a=0;double b=1.0;

s+="\n a="+a+"b="+b+" integral of f="#.integral(a,b);

String s1=" indirect referencing and interface examgth inner class lambda definition:";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

1

indirect referencing and in...

x=1.0

function f=0.0x=1.0

derivative df/dx = 1.999999999999745

( a=0.0b=1.0 integral of f=-0.6666666666666635

Program 9.3.11 An example class uses interface inter_f_x as outside class definition



import javax.swing.*;
class ffl implementsmter_f x
{public double func(double x)
{return x*x -1.0;}
}
public class inter_fx_Ex1{
public static void main(String args[])
{ ff1 ff=new ff1();
double x=1.0;
String s="x ="+x+n function f = "+ff.func(x);
s+="x ="+x+"\n derivative df/dx = "+ff.dfunc(x
double a=0;double b=1.0;
s+="\n a="+a+"b="+b+" integral of f="+ff.integral(a,b);
String s1=" indirect referencing and interface example with inner class lambda definition:";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);

b

This concept can be usstnilarly if the input variable is an array instead of a single variable.
Program 9.3.12 An example class defines interface if_Xj

@Functionallnterface
interface if_xj
{
/I single function multi independent variable
/I a single vlue is returned indiced to equation_ref
public double func(double X][]);
default double dfunc(double x[],int x_ref)
{ /I derivative of the function with respect to x_ref
double h0=0.0256;
inti,m;
int n=7;
double f1,f2;
double x1[];
x1=new double[x.length];
double x2[];
x2=new double[x.length];
for(i=0;i<x.length;i++)
{
XL[i]=x[i;
x2[i]=x[i];
}
/[derivative of a simple function
double T[][I;
T=new double[n][n];
double h[];
h=new double[n];
/Ivector<double> h(n,0);
for(i=0;i<n;i++)
{

h[i]=0;

for(int j=0;j<n;j++)

THi01=0;




}
h[0]=hO0;
double r=0.5;
for(i=1;i<n;i++)
{
h[i]l=h0*Math.pow(r,i);
}

for(i=0;i<n;i++)
{
x1[x_ref]+=h([i];
x2[x_ref]-=h[i];
f1=func(x1);
f2=func(x2);
TH0]=( f1 - f2)/(2.0*h(i]);
X1[x_ref]=x[x_ref];
x2[x_ref]=x[x_ref];
}
for(m=1;m<n;m++)
{
for(i=0;i<n-m;i++)
{
T[] [m]=(h[i*h[i]*T[i+1][m -1] - h[i+m]*h[i+m]*T[i][m -1])/(h[i]*h[i]
- h[i+m]*h[i+m]);
}

}
double xx=T[0][r1];
return xx;

}
}

Program 9.3.13 An example class uses interface if_xj as lambda expression

import javax.swing.*;

public class ifxj_Ex4 {

public static String array(double x[])

{ String s="";
for(int i=0;i<x.length;i++) {s+=x[i]+" ";}
return s;

}

public static void main(String args[])
{
if_xj ff=x ->x[0]*X[0]+X[1]*X[1];

double x[]={1.0,2.0};

String s="x ="+array(x)+\n function f f = "#f.func(x);

s+="\n derivative df/dx = "#.dfunc(x,1);

String s1="indirect referencing and interface example with inner class lambda definition:";
JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MBEBA

1




indirect referencing an...

x=1.0 2.0
function ff=5.0
derivative dfidx = 3.9999999999995777

WEEK 9 CLASS EXERSIZES (Wil be shown at the and of Lab class)

EX1 investigate abstract class shape and classes point, circle, and cylinder written as extended from
abstract class shape. Create a cone.java clas, extended from class cy@tnalifirlib calculated area

and volume of a congone.java) .Note that this class will be similar to cyclinder class except the

way of calculating area and volume

Area of the conic surfaceprs
Area of the base=rp

Area of the cone prs+ 1P

Volume of the cone = 1/3h
s = (F+ )%

EX2 Calculate the derivative of functidfx)=x*x -3*x+2 by using class humerical arabstract
class f_xat point x=1.0

EX3 Calculatethe derivative ofunction f(x)=sin(x) at the point xp / b§ using class numerical and
interfacef xf onksi yonunu ve t¢e¢revioni graphl.java prog
-izdiriniz

EX4 Calculate the integral of functiof(x)=sin(x) for the integration hhits a=0 and bg / b¥ using

class numerical anidterface f_x

EX5 Calculate the integral of functiof(x)=sin(x) for the integration limits a=0 and p# b¥ using
class numerical anidterface f x and an inner cladambda expression

EX6 Calculate he integral of functionf(x)=cos(x) for the integration limits a=0 and@# b¥ using
classinter_f x and an inner cladambda expression

WEEK 9 HOMEWORK EXERSIZES (Will bring to next class -Tuesday)

HW1) Fromabstract class shapelerive classphere. This class should calculate its area and
volume , Test it by using indirect reference shape

HW2) Frominterface shapederive classphere This class should calculate its area and volume ,
Test it by using indirect reference shape

HW3) Write a tesprogram to read value of x from input then calculate derivative of function



y=e/(x*-1) in a test program

a) By using an outside clafis implements f_x
b) By using an inner clagb implements f_x
c) By using a lambda expression inner class

HW4 Write a tesprogram to read value of a and b (lower and upper limit of the integral) from input
then calculate integral of function

y=€*/(x*-1) in a test program
a) By using an outside clafis implements f_x
b) By using an inner clagb implements f_x
c) By using a lambdaxpression inner class



10 GRAPHICS
10.1 JAVA SWING GRAPHICS ENVIRONMENT AND JFRAME AND JPANEL

CLASSES

In Java, two graphics environment (Graphics application development environment) is defined.
The first one is awiThe second one is swing library which came out with more sophisticated
drawing facilities. In order to understand java drawing capabilities, the first concept is to
understand java coordinate system. In java graphics screen, if anything is drawn@sgnagaimi
coordinates is used. Coordinate unit is pixel(Picture elements) in your graphic window. Every
computer graphic window consist of pixels.

(0,0) X axis
-

v ¥ axis

Figure 10.1 Java Graphic coordinate system

In order to graph someting, class JFrame is used. Actuairdyawill be prepared in another
class JPanel and will be added up into JFrame to show the graphics. In order to show graphics in
JFrame, a small interface program FrameGraph is prepared for you.

10.1.1 FrameGraphics interpahese class to show a JPanehbithe graphic window
import javax.swing.*;
import java.awt.Graphics;
import java.awt.*;
import java.awt.event.*;
public class FrameGraphic extends JFrame
{
JPanel d;
public FrameGraphic(String a,JPanel di)
{ super(a);
d=di;
add(d);
}
public static void plot(String a,JPanel di)
{
FrameGraphic f = new FrameGraphic(a,di);
f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );




f.setSize(800,500);
f.setVisible(true);
}
}

In this class J&hel object d is added up into the JFrame graphic window. Drawing of the graphic
is carried out inside of plot method. So using plot method in your main program with the
definition of JPanel class is enough to draw someting inside of the window. Tlagflisation

we will be looking is to write a welcome message in Java graphic window.

10.1.2 WelcomeP JPanel class to draw a welcome message in the graphic window
import javax.swing.*;

import java.awt.Graphics;

import java.awt.*;

import java.awt.event.*

import java.awt.geom.*;

public class WelcomeP extends JPanel

{

String isim;

public WelcomeP()
{isim=JOptionPane.showlInputDialog("enter your name : ");}
public void paint(Graphics g)

{

Graphics2D g2=(Graphics2D)g;

g2.setFont(new Font("Serif",FORTALIC,24));
g2.drawString("Welcome to Java class " + isim,50,50);

}
}

In class WelcomeP a name is entered in constructor method. For actual drawing paint or
paintComponent method is used. Actual graphic screen is defined by Graphics class(awt) library
and Graphics2D class(swing library). setFont method defines which fonts to use to draw
characters, and drawString method draws String variable into x,y coordinates. If we use this
program in a main program:

10.1.3 An example pogram to get graphic output WelcomeP JPanel class
class H10Ex1 {

public static void main(String args|])
{FrameGraphic.plot("Welcome to graphic window",new WelcomeP());}}

[ Input ﬁ1

L | enter your name :

|turhan |

OK Cancel




r |'1

| £| Welcome to graphic window |ﬂ

Welcome to Java class turhan

Now this structure can be used to draw different graphic environment elements. If we would like
to impat a paint into the graphic window:

10.1.4 pictureP JPanel class to draw a picture in the graphic window

import java.io.*;

import java.applet.Applet;
import java.awt.*;

import java.awt.event.*;
import java.util.*;

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

import java.awt.event.*;
import javax.swing.event.*;
import java.awt.geom.*;
import java.net.URL;
import java.awt.image.*;
import java.util.*;

public class pictureP extends JPanel

{

private Image picture;

public pictureP(8ing s)

{super();

URL url = getClass().getResource(s);
picture = getToolkit().getimage(url);

}

public void paint(Graphics g)

{

Graphics2D g2=(Graphics2D)g;
Dimension d=getSize();

int dx = d.width;

int dy = d.height;

g2.drawlmage( picture, Q 0,dx,dy, this);
}

In this class in order to read the Picture data Image class is used together with URL class. Class
drawn by using drawlmage method of Graphics2D class. The main program calling the picture

10.1.5 pictureP JPanel class to draw aigture in the graphic window

class H10Ex6 {
public static void main(String argsl[])

{




pictureP pp=new pictureP("fall.jpg");
FrameGraphic.plot("fall",pp);

}

}

Output will be:
'L‘-‘—;\ fall

A different geometric shapes can also be drawn in JPanel environmenteincoddaw a line

Line2D and draw methods are used. In the following lineP JPanel program setColor method to set
the color of the line is used. We also set the background color as yellow. A SetStroke method is
also used to define how thick the line isthis example line is defined as 5 pixel thick by 5.0f.

10.1.6 lineP JPanel class to draw a line in the graphic window
import javax.swing.*;

import java.awt.Graphics;

import java.awt.*;

import java.awt.event.*;

import java.awt.geom.*;

public class lineRxtends JPanel

{

public void paintComponent(Graphics g)

{

super.paintComponent(g);

Graphics2D g2=(Graphics2D)g;
g2.setFont(new Font("Serif*,Font.BOLD,24));
this.setBackground(Color.YELLOW);
g2.setColor(Color.red);

g2.setStroke(new BasicStrqe0r));

Line2D x=new Line2D.Double(50,50,800,800);
g2.draw(x);

1

10.1.7 example program to draw line by using lineP JPanel class

class H10EXx5 {
public static void main(String args[])

{




lineP pp=new lineP();
FrameGraphic.plot("Plot window",pp);
}

}

| £ Plot window =MRCI X

In this stage we can look at class color more closely, to understand how it can be called. Class
Color has the following constructor and Acces classes:

Method Description
Color constructors and methods
public Color(intr, int g, intb)
Creates a color based on red, green and blue components expressed as integers from 0 to .
public Color(floatr, float g, floatb )
Creates a color based on red, green and blue components expressed agptiodtirajues from 0.
to 1.0.
publicint getred()
Returns a value between 0 and 255 representing the red content.
public intgetGreen()
Returns a value between 0 and 255 representing the green content.
public intgetBlue()
Returns a value between 0 and 255 representing tleecbhtent.

Graphicsmethods for manipulatinGolors
public Color getColor()
ReturnsColor object representing current color for the graphics context.
public voidsetColor( Color ¢ )
Sets the current color for drawing with the graphics cdnte
Some colors are also defined as constant values which can be called dg€cilgr. YELLOW
Color constant Color RGB value
public final staticColor RED Red 255,0,0

public final staticColor GREEN Green 0, 255, 0



Color constant Color RGB value

public final staticColor BLUE Blue 0, 0, 255
public final staticColor ORANGE Orange 255, 200, 0
public final staticColor PINK Pink 255, 175, 175
public final staticColor CYAN Cyan 0, 255, 255
public final staticColor MAGENTA Magenta 255, 0, 255
public final staticColor YELLOW Yellow 255, 255, 0
public final staticColor BLACK Black 0,0,0

public final staticColor WHITE White 255, 255, 255
public final staticColor GRAY Gray 128, 128, 128
public final staticColor LIGHT_GRAY light gray 192, 192, 192
public final staticColor DARK_GRAY dark gray 64, 64, 64

Every color is created from a red, a green and a blue component. Together these components
are calledRGB values All three RGB components can be integers in the range from 0 to

255, or they can be floatifgpint valuesn the range 0.0 to 1.0. The first RGB component
specifies the amount of red, the second the amount of green and the third the amount of blue.
The larger the RGB value, the greater the amount of that particular color. Java enables the
programmer to choogeom 256 x 256 x 256 (or approximately 16.7 million) colors. Java has
ready to use color choser window, which we can be looked in next chapters.

We can look at to draw a rectangle next. In order to draw rectangle
Rectangle2D R=new Rectangle2D.Double(xwidth,height);

g2.draw(R);

met hods are used. Kn here to draw rectangl e
is used.

10.1.8 rectangleP JPanel class to draw a rectangle in the graphic window

import java.awt.Graphics;
import java.awt.*;
importjava.awt.event.*,
import java.awt.geom.*;

public class rectangleP extends JPanel

{

public void paintComponent(Graphics g)

{

Graphics2D g2=(Graphics2D)g;
super.paintComponent(g);

g2.setFont(new Font("Serif",Font.BOLD,24));
g2.setColor(Color.red)
this.setBackground(Color. MAGENTA);
g2.setStroke(new BasicStroke(10.0f));




Rectangle2D x=new Rectangle2D.Double(50,50,300,200);
g2.draw(x);

}

}

10.1.9 example program to draw rectangle by using rectangleP JPanel class

class H10EX7 {

public staic void main(String argsl[])

{

rectangleP pp=new rectangleP();
FrameGraphic.plot("Plot window",pp);
}
}
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When a closed shape is given insteagatiraw(x); methodg2.fill(x) can be used to fill the interior
of the shape
10.1.10 rectangleP1 JPanel &s to draw a filled rectangle in the graphic window

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

import java.awt.event.*;
import java.awt.geom.*;

public class rectangleP1 extends JPanel

{
public void paintComponent(Graphics g)

{

Graphics2D g2=(Graphics2D)g;
super.paintComponent(g);

g2.setFont(new Font("Serif*,Font.BOLD,24));
g2.setColor(Color.RED);
this.setBackground(Color. GREEN);
g2.setStroke(new BasicStroke(10.0f));
Rectangle2D x=new Rectangle2D.Double(50,50,300,200)
g2 fill(x);

}

}




10.1.11 example program to draw rectangle by using rectangleP JPanel class

class H10Ex8 {

public static void main(String args[])
{
rectangleP1 pp=new rectangleP1();
FrameGraphic.plot("Plot window",pp);
}

}

| %] Plot window @E‘g

Now we can look show to draw elipse. Drawing elipse is basically drawing one into a reactangle

10.1.12 ellipseP1 JPanel class to draw an ellipse in the graphic window

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

import java.awt.event.*;
import java.awt.geom.*;

public class ellipseP extends JPanel

{
public void paintComponent(Graphics g) {

super.paintComponent(g);

Graphics2D g2=(Graphics2D)g;
g2.setFont(new Font("Serif",Font.BOLD,24));
g2.setColor(Color.RED);
this.setBackground(new Color(0,0,255));




g2.setStroke(new BasicStroke(2.0f));
Ellipse2D x=new Ellipse2D.Double(50,50,500,200);
g2.draw(x);
}
}

10.1.13 example program to draw ellipse by using ellipseP JPanel class

class H10Ex9 {

public statc void main(String args[])

{

ellipseP pp=new ellipseP();
FrameGraphic.plot("Plot window",pp);
}

}

] Plot window

Line characteristics can be changed by changing parameters of BasicStroke
10.1.14 ellipseP JPanel class to draw an ellipse in the graphic window

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

import java.awt.event.*;
import java.awt.geom.*;

public class ellipseP extends JPanel
{

public void paintComponent(Graphics g) {

super.paintComponent(g);

Graphics2D g2=(GraphicEdg;

g2.setFont(new Font("Serif",Font.BOLD,24));

g2.setColor(Color.RED);

this.setBackground(new Color(255,255,255));

float dash3[] = {10.0f,3.0f,3.0f};

BasicStroke d3 = new BasicStroke(3.0f,BasicStroke.CAP_BUTT,
BasicStroke.JOIN_MITER,
3.0f, dash3, 2.0f);

g2.setStroke(d3);

Ellipse2D x=new Ellipse2D.Double(50,50,500,200);

g2.draw(x);

}

}
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Inthe lastprogram new concept of dotted | ine drawing is

methodsetStrokeis used. An object in class BasicStroke is created to call inside setStroke method.
This class contains information about line thickness, line connectionlstglend style and line

empty space information. Line thickness is measured perpendicular tol ine directions. Line thickness
1f (f here indicated that it is a float type real variable) is equal to 0.35277 milimeter. But if shape is
transformed, this can lmhanged.

Line connection style shows how the lines are connected to each other. There are 3 type line
connection styles in BasicStroke class

AJOIN_BEVEL

AJOIN_MITER
AJOIN_ROUND

sitilleridir. Line end styles are makes the end shape of a dotted line ditwe
also three line end shapes in BasicStroke

s==CAP_BUTT
a&=wCAP_ROUND
E=mCAP_SQUARE

Line empty space information showing the width of the shown and invisible
parts of the line. As an example given

g2.setStroke(new BasicStroke(1f,BasicStroke.CAP_ROUND,
BasicStroke.JOIN_ROUND,0,new float[] {10,5,2,5},0));

Shows a line thickness of 1f, line 10 pixel long follows 5 pixel of an empty
space, 2 pixel long line and 5 pixel long empty space

g2.setStroke(new BasicStroke(1f,BasicStroke.CABURD,



BasicStroke.JOIN_ROUND,5,new float[] {5},0));

Shows a line thickness of 1f, line 5 pixel long follows 5 pixel of an empty
space

Another interesting feature of the graphics are the gradient paint. Color of a shape can baslefined
changing gradients of colors.

10.1.15 graph2P JPanel class to draw an ellipses with gradient paint in the graphic window

import javax.swing.*;

import java.awt.Graphics;

import java.awt.*;

import java.awt.event.*;

import java.awt.geom.*;

public clasgraph2P extends JPanel
{

public void paintComponent(Graphics g)

{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
g2.setPaint(Color.blue);
Ellipse2D elips1l=new Ellipse2D.Double(55,55,90,30);
g2.fill(elipsl);
g2.setPaint(Color.black);
Ellipse2D elips2=new Ellipse2D.Double(50,50,100,40);
g2.draw(elips2);
g2.setPaint(Color.black);
Ellipse2D elips3=new Ellipse2D.Double(50,150,100,40);
g2.draw(elips3);
GradientPaint kirmizidanbeyaza=new GradientPaint(250,50,Color.red,350,90,Color.white);
g2.setPaint(kirmizidanbeyaza);
Ellipse2D elips4=new Ellipse2D.Double(250,50,100,40);
g2 fill(elips4);
GradientPaint kirmizidanmaviye=ne@radientPaint(250,150,Color.red,350,190,Color.blue);
g2.setPaint(kirmizidanmaviye);
Ellipse2D elips5=new Ellipse2D.Double(250,150,100,40);
g2 fill(elipsb);
g2.setPaint(Color.black);
g2.draw(elips5);

10.1.6 example program to draw ellipses with gradint paint by using graph2P JPanel class

classH10Ex10{

public static void main(String args|[])

{

graph2P pp=new graph2P();
FrameGraphic.plot("Plot window",pp);
}

}




|£| Plot window o | B |

- @
S A

Another interesting paint feature iettexture paint. We can use a Picture as a painting background.
For example, fall picture will be used as a TexturePaint in the next elipse drawing

10.1.17 ellipseP2 JPanel class to draw an ellipse in the graphic window with TexturePaind
Picture fall.jpg

import java.util.*;

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

import java.awt.event.*;
import javax.swing.event.*;
import java.awt.geom.*;
import java.net.URL;
import java.awt.image.*;
import java.util.*;

public class ellipseP@xtends JPanel

{
TexturePaint tp = getimageTexture("fall.jpg");

public TexturePaint getimageTexture(String imageFile)
{
URL url = getClass().getResource(imageFile);
Image img = getToolkit().getimage(url);
try {
MediaTracketracker = new MediaTracker(this);
tracker.addimage(img, 0);
tracker.waitForID(0);
} catch (Exception e) {}
int width = img.getWidth(this);
int height = img.getHeight(this);
Bufferedimage buffimg = new Bufferedimage(width, hejgufferedimage. TYPE_INT_ARGB);
Graphics g = buffimg.getGraphics();
g.drawlmage(img, 0, 0, this);
Rectangle2D rect = new Rectangle(0, 0, width, height);
return new TexturePaint(buffimg, rect);

}

public void paintComponent(Graphics{g
super.paintComponent(g);
Graphics2D g2=(Graphics2D)g;
g2.setPaint(tp);
g2.setFont(new Font("Serif",Font.BOLD,24));




/lg2.setColor(Color.RED);
/lthis.setBackground(new Color(255,255,255));
Ellipse2D x=new Ellipse2D.Ddle(50,50,500,200);
g2.fill(x);

}

10.1.18 example program to draw ellipse with Texture paint by using ellipseP2 JPanel class

class H10Ex11 {

public static void main(String args[])
{

ellipseP2 pp=new ellipseP2();
FrameGraphic.plot("Plavindow",pp);
}

}

bl
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When a series of lines existed, instead of drawing one line, the series of lines can be drawn by using
General Path.

10.1.19 starP JPanel class to draw a star in the graphic window with GeneralPath type

serial line

import javax.svwng.*;
import java.awt.Graphics;
import java.awt.*;

import java.awt.event.*;
import java.awt.geom.*;

public class starP extends JPanel

{

public void paint(Graphics g)

{

int x[]1={55,67,109,73,83,55,27,37,1,43};

int y[]1={0,36,36,54,96,72,96,54,36,36};

Graphics2D g2=(Graphics2D)g;

GeneralPath star=new GeneralPath();

star.moveTo(x[0],y[0]);

for(int i=1;i<x.length;i++)
{star.lineTo(x[i],y[i]);}

star.closePath();




g2.setColor(Color.blue);
g2.draw(star);

}
}

10.1.20 example program to draw star wh GeneralPath

class H10Ex12 {

public static void main(String argsl[])

{

starP pp=new starP();
FrameGraphic.plot("Plot window",pp);
}

}
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Instead of lines, a quadratic or coubic connection is also possible. QuadCurve2D will give us a
guadratic line comections

10.1.21 quadcurveP JPanel class to draw a star in the graphic window with QuadCurve2D
type serial line

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

import java.awt.event.*,
import java.awt.geom.*;

public class quadcurvegxtends JPanel
{
public void paintComponent(Graphics g) {
super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON);
Dimensionboyut=getSize();
int dx=boyut.width;
int dy=boyut.height;
g2.setPaint(Color.BLACK);
g2.draw3DRect(0,0,d8,dy-3,true);
g2.draw3DRect(3,3,dX,dy-7,false);
g2.setPaint(Color.BLACK);
QuadCurve2D gc2=neQuadCurve2D.Double(0,125,140,225,225,150);
g2.draw(qc2);
QuadCurve2D gc2_1=new QuadCurve2D.Double(0,200,155,225,225,170);
g2.setPaint(Color.blue);




g2.fill(gc2_1);
}

10.1.22 example program to draw quadratic line wh QuadCurve2D

class H10Ex13 {

public static void main(String args|[])

{

quadcurveP pp=new quadcurveP();
FrameGraphic.plot("Plot window",pp);
}

}
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A General Curve with cubic and quadratic pieces connected tohgether is given in the next program

10.123 generalcurveP JPanel class to draw a star in the graphic window with
QuadCurve2D type serial line

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

import java.awt.event.*;
import java.awt.geom.*;

public class generalcurveP extedéanel

{
public void paintComponent(Graphics g) {
super.paintComponent(g);

Graphics2D g2 = (Graphics2D)g;
setBackground(Color.lightGray);
Dimension boyut=getSize();
int dx=boyut.width;
int dy=boyut.heigh
g2.setStroke(new BasicStroke(3));
g2.draw3DRect(0,0,d8,dy-3,true);
g2.draw3DRect(3,3,dX,dy-7,false);




GeneralPath shape=new GeneralPath(GeneralPath.WIND_EVEN_ODD);
shape.moveTo0(20,20);

/lquadratik eklera

shape.quadTo(160,120,245,45);

[ I k¢egbi k ekl eme
shape.curveTo(195,95,295,145,245,195);
shape.curveTeg0,110,345,110,20,195);
shape.curveTo(400,250,200,250,20,20);

g2.draw(shape);

10.1.24 example prgram to draw general lines

class H10Ex14 {

public static void main(String args]])
{
generalcurveP pp=new generalcurveP();
FrameGraphic.plot("Plot window",pp);

}
}

- v
| %/ Plot window =SHEC X

In the next example, a muline text wil be output in the Graphic window.

10.1.5 writeP JPanel class to draw a series of lines writing in the graphic window

import java.awt.*;

import java.awt.event.*;

import java.awt.geom.*;

public class writeP extends JPanel
{ /I grafik penceresine yazé yazar
String s[];

public writeP(String si|

{super();

s=new String[si.length];

for(int i=0;i<si.length;i++){s[i]=sI[i];}
}




public void paintComponent(Graphics g)
{ super.paintComponent(g);

Graphics2D g2 = (Graphics2D)g;
g2.setFont(new Font("Serif",Font.BOLD,24));
g2.setColor(Color.blue);
g2.setBackground(Color.yellow);
for(int i=0;i<s.length;i++)

g2.drawString(s[i],50,50+25%);

10.1.26 example program to draw several lines of writings

class H10Ex15 {

public static void main(Striopargsl])
{
String s[]={"Line #1 writings","This is the second line","Following with a third line"};
writeP pp=new writeP(s);

FrameGraphic.plot("Plot window",pp);

}
}
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Line #1 writings
This is the second line
Following with a third line
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As the last examples, We can combine String drawing method to draw a plot.
10.1.27 plotP JPanel class to draw a series of x writing following a plot function

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

import java.awt.event.*;
import java.awt.geom.*;

abstract class f_x
{ abstract double func(double x);}

public class plotP extends JPanel
{

int x[];

int y[l;

double xmin;

double xmax;

int n;




fb f;

public plotP(f_x f,double xmini,double xmaxi,int width,int height)

{
/l height : height of the plot window;

/I width : width of the plot window
[l xmin minimum x value
/I x maximum x value
Xmin=xmini;
Xmax=xmaxi;
n=100;
Xx=new int[n];
y=new int[n];
double xd[]=new double[n];
double yd[]=new double[n];
double ymin=1.0e60;
double ymax=1.0e60;
for(int i=0;i<n;i++)
{xd[i] = (xmax-xmin)*(double)i/(double)n;
yd[i] = f.func(xd[i]);
if(yd[i]<ymin) ymin=yd[i];
if(yd[i]>ymax) ymax=yd][i];
}
for(int i=0;i<n;i++)
{x[i]=(int)(0.8*width*xd[i}/(xmax -xmin));
yli]=height/3+(int)(0.6*height*yd[i]/(ymaxymin));
}
}
public void paintComponent(Graphics g)
{
Graphics2D g2=(Graphics2D)g;
for(int i=0;i<x.length;i++)
{g2.drawString("x",x[i],y[i]);}
}

}

10.1.28 An example program for plotP

import javax.swing.*;

class fb extends f_x
{ public double tinc(double x)
{ return x*x-3*x-8;}

}

class H10Ex2 {

public static void main(String argsl[])

{

fb ff=new fb();

plotP pp=new plotP(ff,0.0,10.0,500,500);
/lcizgiP pp=new cizgiP();
FrameGraphic.plot("Plot window",pp);

}

}
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Now lets change the programsmall detail and draw line instead of x sign also a rectabngle will be
drawn around the plot area

10.1.29 plot2P JPanel class to draw a series of lines writing following a plot function

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

import java.awt.event.*;
import java.awt.geom.*;

abstract class f_x
{ abstract double func(double x);}

public class plot2P extends JPanel
{
int X[];
int y[I;
double xmin;
double xmax;
int n;
fb f;
int width;
int height;
public plot2P(f_x fdouble xmini,double xmaxi,int widthi,int heighti)
{
// height : height of the plot window;
// width : width of the plot window
/I Xmin minimum x value
/I x maximum X value
Xmin=xmini;
Xmax=xmaxi;
width=widthi;
height=heighti;
n=100;
x=new int[n];
y=new int[n];
double xd[]=new double[n];




double yd[]=new double[n];

double ymin=1.0e60;

double ymax=1.0e60;

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

{xd[i] = (xmax-xmin)*(double)i/(double)n;
yd[i] = f.func(xd[i]);

if(yd[i]<ymin) ymin=yd][i];

if(yd[i]>ymax) ymax=yd[i];

}

for(int i=0;i<n;i++)
{X[i]=(int)(0.8*width*xd[i}/(xmax -xmin));
yli]=height/3+(int)(0.6*height*yd[i]/(ymaxymin));
}
}

public void paintComponent(Graphics g)

{

Graphics2D g2=(Graphics2D;

for(int i=1;i<x.length;i++)

{ Line2D I=new Line2D.Double(xf1],y[i-1],x[i,y[i]);
g2.draw(l);

}
Rectangle2D r=new Rectangle2D.Double(0,0,height,width);

g2.draw(r);
}

}

10.1.30 An example program for plot2P

import javax.swing.*

class fb extends f_x
{ public double func(double x)
{ return Math.sin(x);}

}

class H10Ex3 {

public static void main(String args|])

{

fb ff=new fb();

plotlP pp=new plot1P(ff,0.0,10.0,500,500);
/lcizgiP pp=new cizgiP();
FrameGraphic.plot("Plot wira",pp);

}

}
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10.2 JAVA SWING GRAPHICS ENVIRONMENT AND JAPPLET AND JPANEL

CLASSES

Anotherway of using graphic environment is using internet browser programs as an output
channel. In this way java programs can run in internet environment. JAppletmpsogresimilar
to JFame programs, but it has an init methodéadtof constructor method to start with. As a first

example to Applet, plot programs

previously defined in the last chapter is redefined

10.2.1Applet_plot2P JApplet graphic program to show JPanel plot2P

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

import java.awt.event.*;

class fb extends f_x
{ public double func(double x)
{ return Math.sin(x);}

}

public class Applet_plot2P extends JApplet
{

JPanel d;

public void init()

{
fb ff=new fb();
d=new plot2P(ff,0.0,10.0,500,500);
add(d);
}
}

In order to use this Aplet program, it should be called internet Hyper Textiyddnguage (HTML)
code. A very simle HTML code will look like :

10.2.2Applet_plot2P HTML program :
<html>

<applet code="Applet_plot2P.class" width=500 height=500>

</applet>
</html>



This code can be open in any browser program. Java also has a browser Simulator called appletviewer.
Appletviewer ca be called from console ennimet(like DOS of window system) as

U appletviewer Applet_plot2P.html
Or the same can be achived from programmable editor like crimson editor

Preferences ﬁ
Cateqaries i
=)~ General 'l
|| —izual zer Tool Hotkey = [M
- Colors jaac F1 |E| E
F':f”ts jar aw F2
Print apletviewer Fa
- File browser F4 s
- Backup
- Bgzociation
- Filters
- Syntax Type Merw Text: apletviewer
=-FTP Command: D:\javahbinhappletviewer exe E]
T;.... ::TF' Backup Argument; ${FileTitle]. htral E}
E'.. aols . .
| Izer Tools Iritial Dir ${FileDir E]
. User Macros Hot Key: F3
Cloze on exit [] Usge short filename [2.3]
Capture oukput Save before execute
[ Load Tools... ] [ Save Tools... ]
[ k. J [ Cancel ] [ Apply ]
The result in appletviewer:
| £| Applet Viewer: Applet_plot2P.class & @E‘éﬂ

| Applet

Applet started

The result in Mozzilla Firefox browser :



[ - bl
@ Morilla Firefox - B— SR X

Dosya Dizen Gérindm Gegmis | Ver Imleri | Araglar  Yardim

- 2 | file///G/COMPUT-1/BPL2009, 7.7 - | |¥P~ Yahoo R

£ En cok ziyaret edilenler ¥ 1k Adim 5 Haberler
.GDLJg]E - '.lp“a vh{ﬁ;v EEI!- 33 % - ':'Oturumag -
| filex/f/G:A/COMPU...10/APPLET~1.HTM | -+ - I

m

Applet Applet_plot2P started

We can look at a second example:

10.2.3 Applet_ellipseP2Applet graphic program to show JPanel plot2P

import java.awt.event.*;
import java.awt.Graphics;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class Applet_ellipseP2 extends JApplet
{
JPanel d;
public wid init()
{
d=new ellipseP2();
add(d);
}
}

10.2.4Applet_ellipseP2HTML program :

<html>

<applet code="Applet_ellipseP2.class" width=500 height=500>
</applet>

</html>

Output at internet Explorer browser:




. 5.7 Sik Kullanilanlar \ {,:‘3, -" Google (3) -" Google (2) -" Google @ Onerilen Siteler v &  Daha fazla

|| | @& G:\Computer Programming \BP12009\H10\Appl... ‘

As a last thing, it shouldebnote that an Applet program can be run from a main program through
JFrame class.

10.2.5 a main program (java application program) to run clasgpplet_ellipseP2program

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

import java.awt.eent.*;

public class AppletGraphics extends JApplet
{
public static void main(String s[])
{
JFrame f = new JFrame("Applet Graphics");
f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );
JApplet applet = new Applet_ellips2g;
f.getContentPane().add("Center", applet);
applet.init();
f.pack();
f.setSize(new Dimension(600,600));
f.setVisible(true);

WEEK10 CLASS EXERSIZES (Wil be shown at the and of Lab class)

EX1) study clas starP and draw a triangle by using a similar programming . You give the traingle
coordinates.
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EX2) study class plot2P. Plot fonction y=x2x by using class plot2P between x=1 and x=5. Use
FrameGraphic.

WEEK 10 HOMEWORK EXERSIZES (Will br ing to next classTuesday)

HW1) Study class plot2P. Plot fonction y=Math.sin(x)*(0.1*Math.random() ) by using class plot2P
between x=0 and y=. Use Applet graphics

HW2 ) Write an applet to draw following graphics

HW3 ) Write a FrameGraphic pgoam to draw a pentagon(five sided shape)



11 GRAPHIC CONTROL

In the last week we have seen how to draw the graphics. In this week we will investigate some of the
graphic controllers. In graphic programming, programs first start and waits for user interéacer

some commands by using devices such as Mouse, keyboard etc. When a new command is given
system carry out the given command and continue to wait fort the new command. To carry out
graphic commands we have a group of methods called listendns. finst group of graphic

controllers buton(JButton), textfield(JTextField), textarea(JTextArea) and label(JLabel) will be
investigated. The listener class fort his group of commands are called ActionListener.

11.1 JBUTTON CONTROL

In the JButton exampk , graphic windows of the previous chapter will be combined with JButton
example. If the button in the graphic window is pushed by using the Mouse, actions given in the
void actionPerformed( ActionEvent e)

method will be carried out. At the endaxdtionPerformed method, the methotkpaint() should be
called to be certain that graphic window is repainted in this new conditions. As the first example a
button used to change screen color

11.1.1 Button test program to change screen color randomly

importjavax.swing.*;
import java.awt.Graphics;
import java.awt.*;

import java.awt.event.*;

public class buttonAO extends JApplsiplements ActionListener
{

JPanel inputPanel;

JButton b;

public void init()

{

inputPanel=new JPanel();
b=newJButton("Push button to change screen color");
b.addActionListener(this);
inputPanel.add(b);

add(inputPanel);

}

public void actionPerformed( ActionEvent e)
{

intred =(int)(255.0*Math.random());

int green =(int)(255.0*Math.random());

int blue =(int)(255.0*Math.random());
Color c=new Color(red,green, blue);
inputPanel.setBackground(c);

repaint();

}

public static void main(String s[J)

{
JFrame f = new JFrame("Applet Graphic");
f.setDefaultCloseOperatn( JFrame.EXIT_ON_CLOSE );
JApplet applet = new buttonAO();
f.getContentPane().add("Center", applet);
applet.init();
f.setSize(800,500);
f.setVisible(true);
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If the same program is written hamda expressionginternal definition) :
11.1.1L JButton test program to change screen color randomly written as Lambda expression
inner class form

import java.awt.*;
import java.avt.event.*;

public class buttonAOL extends JApplet
{

JPanel inputPanel;

JButton b;

public void init()

{

inputPanel=new JPanel();

b=new JButton("Push button to change screen color");

b.addActionListener(e->{

intred =(int)(255.0*Math.random());

int green =(int)(255.0*Math.random());

int blue =(int)(255.0*Math.random());

Color c=new Color(red,green, blue);

inputPanel.setBackground(c);

repaint();
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inputPanel.add(b);

add(inputPanel);

}

public static wid main(String s[])
{

JFrame f = new JFrame("Applet Graphic");
f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );
JApplet applet = new buttonAOQ();
f.getContentPane().add("Center", applet);
applet.init();
f.setSize(800,500);
f.setVisible(true);

As the second example the color change will be made through ClalssGhooser instead of the
random color

11.1.2 Button test program to change screen color by using JColorChooser class
import javax.swing.*;

import java.awt.Graphics;

import java.awt.*;




import java.awt.event.*;

public class buttonA01 extends JApplet implements ActionListener
{

JPanel inputPanel;

JButton b;

Color c;

public void init()

{

c=Color.blue;

inputPanel=new JPanel();

b=new JButton("Push button to change screen color");

b.addActionListener(this);

inputPanel.add(b);

inputPanel.setBackground(c);

add(inputPanel);

}

public void actionPerformed( ActionEvent e)

{

c=JColorChooser.sdialog(null,"color of the background ",c );

inputPanel.setBackground(c);

repaint();

}

public static void main(String s[])

{
JFrame f = new JFrame("Applet Graphic");
f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );
JApplet applet = new buttonA01();
f.getContentPane().add("Center", applet);
applet.init();
f.setSize(800,500);
f.setVisible(true);
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The same program in Lambda expression form:
11.1.2L JButton test program tochange screen color by using JColorChooser class Lambda
expressions inner class form

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

import java.awt.event.*;

public class buttonAQ1L extends JApplet
{
JPanel inputPanel;
JButton b;
Color c;
public void init()
{
c=Color.blue;
inputPanel=new JPanel();
b=new JButton("Push button to change screen color");
b.addActionListener(e->
{
c=JColorChooser.showDialog(null,"color of the background ",c );
inputPanel.setBackground(c);
repaint();
i
inputPanel.add(b);




inputPanel.setBackground(c);
add(inputPanel);
}

public static void main(String s[])

{
JFrame f = new JFrame("Applet Graphic");
f.setDefaultCloseOperation( JFrame.EXON_CLOSE );
JApplet applet = new buttonA01();
f.getContentPane().add("Center", applet);
applet.init();
f.setSize(800,500);
f.setVisible(true);

As the third example previously examined starP class isgglthand new methods are added up to
make it more usable together with JButton command and ActionListener class.

11.1.3 the new changed version of starP JPanel program

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

import java.awt.evetr;
import java.awt.geom.*;

public class starP extends JPanel
{
Color c1=Color.blue;//for shape

Color c2=Color.white;//for background
public boolean fill=false;

public void setFill() {fill=true;}

public void setDraw() {fill=false;}

public void setCtor(Color c) {c1=c;}

public void setColor(int red,int green, int blue) {c1=new Color(red,green,blue);}
public void setBColor(Color c) {c2=c;}

public void setBColor(int red,int green, int blue) {c2=new Color(red,green,blue);}

public void paintComponer®&raphics g)
{
super.paintComponent(g);
Graphics2D g2=(Graphics2D)g;
GeneralPath star=new GeneralPath();
int x[]={55,67,109,73,83,55,27,37,1,43};
int y[1={0,36,36,54,96,72,96,54,36,36};
star.moveTo(x[0],y[0]);
for(int i=1;i<x.length;i++)
{star.lineTo({i],y[i]):}
star.closePath();
g2.setColor(cl);
this.setBackground(c2);
if(fill) g2.fill(star);
else g2.draw(star);
}
}




The first example program draws star but by controlling with buton, it used draw or fill option in the
starP drawing methaggublic void paintComponent(Graphics g).The actual control is carried out in
the buton control within actionPerformed method.

11.1.4 buttonF1 JFrame graphic program program

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

import java.awt.event,.

public class buttonF1 extends JFrame implements ActionListener
{
JPanel inputPanel;
JButton b;
starP d;
public buttonF1(String a)
{ super(a);
inputPanel=new JPanel();
inputPanel.setLayout(new BorderLayout());
d=new starP();
d.setFill();
b=new JButton("Push button to change between draw and fill");
b.addActionListener(this);
inputPanel.add(b,BorderLayout. NORTH);
inputPanel.add(d,BorderLayout. CENTER);
add(inputPanel);
}

public void actionPerformed( ActionEvent e)
{

if(d.fill) d.setDraw();

else d.setFill();

repaint();

}

public static void main(String s[])

{
JFrame f = new buttonF1("JFrame Graphic Button example");
f.setDefault@oseOperation( JFrame.EXIT_ON_CLOSE );
f.setSize(800,500);
f.setVisible(true);




