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02> Ol el

EYTIPC
S o 5055 1y S5 Ll ) aseiali sl o oLl
S Bl b Lol ) bl ol oo
pazude g9 b glade oo
(C a4t o) el ™
for, while, do/while
O lol> 3 Las ddls £45 S
iterators =
o> > Hialew sl (6,505 i)
laayl,] =

C aand jlows
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Sd Ll (collection) acgamme U Jols (608 (sladoly 5l (gjlows ™

Personal organizers.
Library catalogs.

Student-record system.
Lgus oo a8lsl LM

L oo B> M)
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Leasus Caslaly ds 18y S

D)5 033 i jd ool g o ™

Cowl 00l yasuie el gly (glodd asine i ol ™
Al uu.)l.@d ly 00 o)¢55 sl sluss U‘?’L;" o

[ |

Db isled ) acaslasl e
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(Class libraries) oW abols

o g gl 5y e el s oY

Do o 0Xlgd (aws) package dadluls pllg o ®

1l oo L5 G Ll g0y, S "
| )lf L)"] ‘n‘?u‘ dl)" LS"LQU“’% Juol.w "y ‘9L> 3 Caww] d‘w Java.util
Do (import) sbdl WM & ol gy b

A8l NSy 5l S L 3l
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import java.util.ArrayList;

/**
*

*/
public class Notebook

{

// Storage for an arbitrary number of notes.
private ArrayList<String> notes;

[ %%
* Perform any initialization required for the
* notebook.
*/

public Notebook ()

{

notes = new ArraylList<String>() ;

}
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l£4£9«3m

private ArraylList<String> notes;

oS o paZde ®
ArrayList :dcseme g9

<SEring> g vl degexe gy &S ol g9

LString jJArrayList & wweS o ™

oS Bl oM 1) 5 Aty 1L edlatl (gl ®

import java.util.ArrayList;
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public class Notebook
{

private ArrayList<String> notes; <« ol

public Notebook ()
{

notes = new ArrayList<String>(); < LTPeY

N
Y rou

public class Notebook

{
private ArrayList<String> notes = new ArrayList<String>()

} 059y 4 1y ald wanleso ol e oudd goi plosl 1y )8 !
a3l o B 1) ald iy o ol by oS e 5 (6,500
02310l 00 32925
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(Generic classes) s 4 duwly glo wMS

el b (generic types) jws 4 duwly loe @ lrdacgos ®
g o a3l (parameterized)
3 1) Solite slosly slage bl cublB &S cunl WwWS S Arrayliist
(Parametric polymorphism) s iel)ly v, s ™
el oo (£ 42 I Cund S WS o adude 0l gyl £
ArrayList<Person>

ArrayList<TicketMachine>

etc.
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ArraylList

AS o gilwodly 1) cud S gl el 5y00 wldas Arraylist

8y 2
2,5 8l lg L ArrayvList & gy a8 Slles
Ol SO el yledl Bl wsis ldl 0,8 asls]
Sty |l 5l oolisnl 095 g M8 wlsulis’ G 4y by pe liles 1S

lols APT sl
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AP1

API: Application Programmer's Interface

u.w.,ydwla); Lg.)).g)lf Ja.)‘)

JDK jl sy
Ailed gluly (sla,l8 ploul (gl laailbuls” 51 S )50 acgamme SO 28l )0 |yl APT
Cowl g GUI sl (looping) S5 (collections) acgome

Cpl s Blond aidgi lgls lj 4 Tole APT (gladiny sla oM )3 392 50 (slouMS plos
D55l 51,8 TVM 950 Lol cig Lol TVM lawgs Wileh o
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AP1

olles (application) go,,8 aly lss o (programs) asb, ™

See API documents:

https://docs.oracle.com/javase/8/docs/api/

Cowl wywd b s help gge i Blued o
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https://docs.oracle.com/javase/8/docs/api/

[rar.
javax. net ssl

Javax print

Javax printsttribute

Jovan print attribute standarnd
favax printevant

IENU LR

Jav i, CONBA

javax e sl

javax. script

javax security auth

javax socurity. auth callback
Javax socurnity auth karberos
Javar secunty auth login
[avar secuntyauth spl

<

Classes

AvstractCollection

Abstractist

AtstiactMap

AvsttactMap Sinplefntry
AvstisctMap Sinplebmmutablet ntry
ADSTERCTOue LS
AbstinctSequentinllst

AlstiactSel

Aty Degue

Arrays

Haseod

Hasetd Docodet
Hasetid Fncoder
atSet

Calendar
Casenadare, Bullder
Collections
Cutemy

Date

Dictionaty
DoubleSummaryStatistics

Modifler and Type
boolean

volid

void

Object

boolean

int

boolean

boolean

int

Method and Description
odd (E &)

Appends the spocified wlement to the snd of this list

add(int index, E element)
Inserts the spocified slement at the specified position in this list,

clear()
Removes all of the alements from this list

clone()
Returns a shallow copy of this ArrayList instance.

contains (Object o)
Roturns true if this list contains the spociliod elemeont

get(int index)
Returns the oloment at the specified position in this lise

index0f (Object o)

Roturns the index of the first occurrence of the specifiod elomont in this list, or 1 if this list doos not
contain the element.

isEmpty()
Returns true if this st contains no slements,

remove{int index)
Hemoves the element at the specified position in this list

remove(Object o)
Removes the first ocourrence of the specified eloment from this list, if i (s present

size()

Heturns the number of elements in this list,

ArrayList M APT j i

Kaveh Ahmadi
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notebook & pl,Sbs

"Buy bread" "Recharge phone"
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*0

LA 0,5 KO ,S aslsl

"Buy bread" "Recharge phone" "11:30 meet John"
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size ()

Kaveh Ahmadi

aac gosro (sl S

Ao (hal33l ]y 095 Cud )b Wlgi oo pgj) ©jgo >

S o S Ty 595 clil s

aCCessor
WS o ()l asuine i SO L Ll ®
sl (85 g0l ol ploil 4 bgyje O3

Doud o ol 5l sl wlo Lo oy liis LT Seanl oo ol L]

S o JWo 1) S 9 Jgl yol

9 W31 IRTS
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public class Notebook

{

private ArrayList<String> notes;

public void storeNote (String note)

{

notes.add (note); < {.xg.», Luwgl S (42,5 451»’»!}

public int numberOfNotes ()

{

Kaveh Ahmadi

return notes.size() ; 4——[ MI3,5 03U 1y ballg dlaxs }
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"Buy bread"

(Index numbering) e ja3Ls (¢ )35 loss

"Recharge phone" "11:30 meet John"

Wigui o £ yo gl )3 by jad L

Kaveh Ahmadi
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o S 2L

[ua:.lm OO poRo Gw”.z}

public void showNote (int noteNumber)
{
if (noteNumber >= 0 && noteNumber < numberOfNotes()) {
String note = notes.get (noteNumber) ;
System.out.println (note) ;
}
else {
// This is not a valid note number.

)
) ‘ | wiycbsobt |

[ (Splin JSW ay) Scuw! o3¥ U }
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public void removeNote (int noteNumber)

{
if (noteNumber >= 0 && noteNumber < numberOfNotes()) ({

notes.remove (noteNumber) ;

}

else {
// This is not a valid note number.
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| "Recharge phone" '11:30 meet John"

"Buy bread" "11:30 meet John"
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lewl OO0 08" K40 S NOtebook

LS o odlatwl (IS plael oo ploul (gl albols WwMS Sl
LS o Jwy) ArrayList a glapl
.S o (delegate) Jow ArrayList al, 0 NOLebook auss o
oolaiwl (ArrayList) oM abuls 08 ki «lp Notebook XS )
oS il ) ArrayList lw olg e (ke ypame) muS oo
ool 5 Snplis 03,5 ol Jols OOE
ol p5 4y p5 lygun 3)90 53 iy oS (4lyl) (55505 (urgiaoliyg il 53

Ao o 1y (o5l ize 48l Lo 4 Notebook
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)9)°

ly Ll 5l olgmds sluxi oS S’ 0 SS b s (collections) hacgoso ™
oS 0D

Cuwl 04 Cond g yloxiel dcgesme WS (ool ol Yoamo WS Gluls” ™

g oo Blgd diwy Vgomo S &bl ™

S gl APT I dsu adiww ®

w0,S odlawl Java.util aww jJArrayList glabols wMs 5l ™
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ArrayList gy

D Bl b asls] cuwl (S oyl @

Sl anls SO b ledl o @

DS s Gl SO Bls b ol Soe b ot L @
ArrayList Jol glase ®

add, get, remove and size

L b (parameterized type) 0. d)i,o‘)li £ &ArrayList 0

] (generic)
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If you can’t explain it simply, you
don’t understand it well enough.

— Albert Einstein

Object Oriented Programming - Grouping objects
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)3

x2d ool s ladl 51 algsdy slass l SO Canl 25Y lagl 25 =
S POl Gl )l (o2 S £) 92
S < lyNotebook )9 sbhaisy plod Mo

)1 3529 ALy dix
s sgal (5l 53,5 s (sl S5 S gins Jal pgitalip cslal 551
Cuwl (dax0 H1, ST Slygiwd ghyly lgs ™
iwd C Ailed lgs )0 aadls ™
for, while, do/while

Coad d))wb &LS.B}\ L;L&»A.ELB dl)b Oyl ‘91? -
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PSS poras

w5 SOk vz 1y Jes S penles o0 25 T

oS JpiS e Jes cpl J1SO aledd U s o 8] bo & lnadls ®

0953 Splall pled (69) )L Jos SO pulgd 0 Ygare ladcgomo b )57 5 ™

Do plou] de gamme

for—-each
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for—-each ais 45 4

for a5 4l alsheader

A
\ { \

for(EFlementType element : collection) |
loop body

} \

dgs JISS b &5 (Sl jgws

o olouil 1, Afla A5y 54940 ) yauwd cds a4 e lodl 3 SO !
) ool ) 390° <y o0 (993 (SR W I Oy (6]

Read “for” as “for each” and “:” as “in”
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public void listNotes ()

{

for (String note : notes) {

}

Kaveh Ahmadi

System.out.println (note) ;

lol> y> o S

oS ob 1hl motes yy,5note & gl w
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3l i QU Jold 5 )3 97 g0 4 Al oo Oy

public void findNote (String searchString)

{
for (String note : notes) {
if (note.contains (searchString)) {
System.out.println (note) ;
}
}
}
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for-each gbuy g s

w] ool - ‘ u.ua)})

{asgome S Llalow jlam) 28l co (3l85) (anb> ol 4 4a3lS
35 s OlFes ) Dlalen 3)90 dsg0me
st ol 2o 3 ol o
S92 092 byd b &S Slodl gl (25 I Mo
930 J,S5 = 3yl e p2l3 |y (definite iteration) jasuie S

(bounded 1teration)
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while aals

WS o )5 dsgemme 90 Sl o il 41y dds Sy for-each ads ®
w2l L ool 5l it (Slpeis 40 25

& a8l Dy90 40 (415 st lp (DOOlean) Wy bys SOl puilgs o @

S o wpld Lo gl |y Uy oplwhile ails
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while ddls A5 4

while us aols

.

aols! b i

/

while (loop condition) {

}

loop body

dgs JSS b &5 (Sl g

oy olodil |, ddls diuu 940 Ol g (oadd dold] padlgd 0 &5 Sy U
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/**

* LList all notes in the notebook.
*/

public void listNotes|()

{

int index = 0;

while (index < notes.size()) {
System.out.println (notes.get (index)) ;
index++;

) L pas LS o938l

83,5 Ol 1, Hlodl iCuw! 28a 45 acgommo 83101 51 yadlw jlate a5 Sboj U
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while ¢ for-each awlio

for—-each =

)JoJL» U"""9"

Cowl 00 peousd ddls 8L LU 1 ielne

while =

oS i |y dcsemme IS i Cuns Y
35S 418 eolatiwl Dyg0 dcgeze SO L Lo s
Caladn 4l o) s L1l g
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A goto 5 5D goTims>

int index = 0;
boolean found = false;
while (index < notes.size() && !'found) {
String note = notes.get (index) ;
if (note.contains (searchString)) {
// We don't need to keep looking.
found = true;
}
else {
index++;

}
}

// Either we found it, or we searched the whole
// collection.

Kaveh Ahmadi Object Oriented Programming - Grouping objects
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lac gazo jgu while

// Print all even numbers from 0 to 30.
int index = 0;
while (index <= 30) {
System.out.println (index) ;
index = index + 2;

Kaveh Ahmadi Object Oriented Programming - Grouping objects
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Class String API

A
org.amg.1oe
org omg, 0¥ CodectactoryPackage
org,omg. O CodecPackage
0RO Messaqing
org.amg Partablelnterceplor
org,amg Partablelnterceptor ORBInItnfoPs
org.omg PortableServer
olg omg PortabieServer Curntetickage
org amg PartapleServer POAManagerPackin
org.onyg PartableServer POAPackage
org . omg. MartableServer portable
arg.amg PartableSernver Servanti ocatorPacy
org.omg. SenagingContext
org.omg. stub. javirmi

< RN ] »

v

Integer

Long

Math

Number

Object

Package

Process
ProcessBullder
ProcessBuilder Regirect
Auntime
Puntimedermission
SecurityManager
Short
StatkTraceklement
StrictMath

String

String e
Stringthsider
Syslem

Thread
ThreadGroup
Threadbocal
Throwmabie

Voig

char

int

int

String

boolean

boalean

boolean

int

int

int

int

Method and Description

charAt(int index)
Returns the char value at the specified index.

compareTo(String anotherString)
Comparos two strings lexicographically.

compareToIgnoreCase(String str)
Compares two strings lexicographically, ignoring case differences.

concat(String str)
Concastonates the spocified string to the end of this string.

contains(CharSequence s)
Returns true if and only if this string containg the specified sequence of char valuoes,

endsWith(String suffix)
Tests if this string ends with the specified suffix

equals{Object anObject)
Compares this string to the specified objact,

index0f (int ch)
Returns the index within this string of the first occurrence of the specified character

index0f(int ch, int fromIndex)

Returns the imdex within this string of the first occurrence of the specified character, starting the search at
the specified index

index0f (String str)

Returns the index within this string of the first occurrence of the specified substring.

index0f(String str, int fromIndex)
Returns the index within this string of the first occurrence of the specified substring, starting at the
specified index

Kaveh Ahmadi
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if (input == "bye") {

} [ -\-‘Swwmb%eﬁ@b@.}

if (input.equals ("bye")) {

[ &S (o oy |y Hlade SLuss }

E> 0 (09 u‘.mi) == .)).:..b ‘Dl.?d‘equals RV l; ...\.:b M) 9y L;Ml.mo o

.

LS o (owyp |y 4y 92
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\\Fred// \\Jilll/
- ) - )

/ /

J J

personl person?

personl == person2 ? lu&

Kaveh Ahmadi Object Oriented Programming - Grouping objects 42



“Fred” “Fred”
N\ J N\ J

/ /

J J

personl person?

personl == person2 ? lu&
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-

“Fred”

/

J

personl

Kaveh Ahmadi

personl

C D
“Fred”
L )
e
person?

== personZ2 °?

T
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“Fred” “Fred”
N\ J N\ J

/ /

J J

personl person?

personl == person2 2 [

Kaveh Ahmadi Object Oriented Programming - Grouping objects 45



String personl = "Fred"; [
personl == "Fred" '
String personZ2 = "Fred"; b
personl == person2; el
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S o plesl a2 1y 35 0 pluse slaans Lol ®
] L‘Jl.w.ia )L\.Eio b L;Lam) &> 0 Oy UL.,S\: )lf C)"..‘ RLe v

X3

b ol el wlo Al o871 gy 31 45T ol 3)90 ) ol )
2 sy Mo

S olatel €QUALS o | (@20 & ) Hlade gl oy p sy poiles o0
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String 1nput = reader.getInput(); [ 2 5l (63959 €Ly }
1f (input == "bye") {
}
( N ( N
p—— ?
"bye" "bye"
\ ) \ )
/
{
input [
|y
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String input = reader.getInput();
1f (input.equals ("bye")) {

O 0 O 0
equals 0
"bye" "bye"
L / / L /
J
input

T
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lterator () ¢Iterator

Lo 1terator () Ko S5 gyl dc goea ™
LbhyS b Iterator b sk cpl ®

sl Lo 4w )b ITerator<kE> =

boolean hasNext ()

FE next ()

vold remove ()

Kaveh Ahmadi

Object Oriented Programming - Grouping objects 50



lterator () ¢Iterator

D o odlaiw! l.tb<\$9.o..’>m u.«.\.:l.o.u d‘)‘f "

DI 4148 5 dan 4>

import jJava.util.Iterator;

Mol g8ge ol Gnext () & S Jldlé 28yl remove () 51 =

J~.>9.wu.a d&‘}o 120N l.: cJ..wL: R LS"‘?‘)‘Q
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(Iterator) )& &b 5l eolal

object

N

Iterator<ElementType> it = myCollection.iterator()
while (it.hasNext()) {

call it.next() to get the next object

do something with that object

[java.util.lterator} [ returns an Iterator }
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ITterator rbl

Dgd o0 Mol dcgame iLerator () s Jldlg L Iterator & ®
ITterator 1t = notes.iterator();

oo doul powye (sSYNtax) v b &

Tterator 1t = new Iterator();

topl s puS o 00wl Tterator sbul sbul (4l rdcgosms 5| ™

Dyl i dcgeme sl 3 lh | Iterator
okl Ll don Lol sl atils 1) 563 4y bgyye Tterator Ll o dcgore y»

Lyl S den
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(Iterator) |, bl eolaw]

public void listNotes ()

{

Iterator<String> it = notes.iterator();
while (it.hasNext()) {

Kaveh Ahmadi

System.out.println(it.next())

Object Oriented Programming - Grouping objects
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:Element :Element :Element
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myList.ilterator ()

:Element :Element :Element

Kaveh Ahmadi
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:Element :Element :Element

hasNext () ?

v

Kaveh Ahmadi
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-

Q J

/

/

:

next ()

Element e = iterator.next () ;

Kaveh Ahmadi

Object Oriented Programming - Grouping objects

T
(

58



:Element :Element :Element

hasNext () ?

v
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:Element :Element :Element

next ()
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:Element :Element :Element

hasNext () ?

v
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:Element :Element :Element

next ()
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:Element :Element :Element

hasNext () ? X
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public void removeNoteByContent (String searchString)

{

Tterator<String> 1t = notes.iterator();
while (it.hasNext ()) {

String note = 1t.next();

1f (note.contains (searchString)) {

it.remove () ;

| AN

[ Use the Iterator’s remove method. }
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Iterator | (index) yesls awlis

degeme Su plilen slabyy "

for-each 4l
w5 oy 1) ool pled wanles oo a7 Sloj oalazl

while ads
lowian s oly bawg auplgsu 5™ Sloj edlawl ™
D) g g degose &S Jloj ST

Iterator &
iy ol Loy waplyse a5 Sloj oslizwl ™
ol ySon pue b Can 2a)l8 (a3l 5l ooliil a5 3945 0 edliial Jloj el ™

ol (g gidaliyy wro slagSl I (S s
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297

il o oo (83 sl |y Clygned 5l Sl oS8 Gl S5 g ®

Aad o |y degerme S ol pled islew Kol for—each adls ®

ealpboolean wyle S dbwg 4 l) )15 8 el while ads ®
..))'l.wu,o
slpIterator b S sl oolaiwl Kel S acgomme sl wMS plod ™
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(auction)gly ejgp

null )‘ odlaw]

MsNO Blue): auction
— b oo Ll
iiNewCIass..:“: ! ‘D U9 A o4
=0
‘ji" i . .. - * *
‘ Compile | L M LS‘O):‘:?U) ‘_5-"99").9
ii Bid
| |
Lot
—————— >
Per:
<_ ______
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null

Do oo odlatwl & (glodld g45 (gl y

Cowl €l b P dxe

if (highestBid == null)

Kaveh Ahmadi

6L 5,10 3959 b1 S o yasie

Object Oriented Programming - Grouping objects

68



null

Sorry, you have just lost 2 hours and 37 minutes of hard work.

Reason: A null pointer error occurred.

The worst mistake of computer science
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(Anonymous objects) b ;b bl

35,5 oo 5|48 odlatwl 3590 (6,500 sl Sl aze 4 &5 L] ®

Lot furtherlLot = new Lot (..);

lots.add (furtherlLot) ;

oy furtherLot 4 gl Lsly ™

lots.add (new Lot (..)):;

Kaveh Ahmadi

Object Oriented Programming - Grouping objects 70



Ao gloysy (Slos

W5 b ]y b K bl laze ®

Healya 1y edio 0dus oD ,S50L L5 (gl by IS @
@Bl 23U e Sl by

Bid bid = lot.getHighestBid();

Person bidder = bid.getBidder () ;

oS odlatwl e (glopi (Slgsl )8 g pU g Ll pgrto jl niles o ™
Person bidder =

lot.getHighestBid () .getBidder ()

Kaveh Ahmadi Object Oriented Programming - Grouping objects 71



Ao gloysy (Slos

sl 03315,5 5L 15T L 2o a5 3050 SgBlb el b glys 0pe) 3 die ym

String name =
lot.getHighestBid () .getBidder () .getName () ;

T A A

[ Returns a Bid object from the Lot }

[ Returns a Person object from the Bid }

[ Returns a String object from the Person }
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el 0j)01 b cloac goseo

Do asuie s 3l Blg e degemme o3l iSlas @l

ly yesuin o3l b lade gams 51 1olb £95 SO Yooro amgidolip (sla )l

(Arrays) lbal) was o sl
aJol L(object type) b slagg 5lg5 o lols ) laayl)]

DS 033365 oy (primitive type)
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public class LogAnalyzer
{

private int[] hourCounts; +—————[qbfﬁﬁo&qu
private LogfileReader reader;

public LogAnalyzer ()
{

hourCounts = new int[24]; <« [ al,l o dll }
reader = new LogfileReader () ;
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)1 51 oolizul

255 oo )8 okl 3590 ] I puate G 4y g ytd gl EST g0k
hourCounts|[...]
g oo 03wl Joexe (sla psie Ailor jolce ®
Clul Slos o Cuow
* hourCounts [hour] = ...;
Syl SO

= adjusted = hourCounts[hour] - 3;

" hourCounts|[hour]++;
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1)1 51 oolizul

int[] hourCounts;

hourCounts new 1nt[24];
hourcounts[1l] = 0; = 23,1 iy pai (e
hourcounts[2] = 2;

&S3b) oMl pa (23 luike

String[] names = {“Steve”, “John”}; /
(Comni 23101 43,5 yasuive &

hourcounts[2]++;

System.out.println (hourcounts[2]) ; o>l
hourcounts[1l] = 0;
int n = hourcounts.length; < (Caogas) al)] Jsb (43,5 Cunsy
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for as A8 4

[foré.ﬁ.l:-gls‘)&;}}

for(znitialization; condition; post-body action)
sStatements to be repeated

{

[@Lz@while &u}

initialization;

while (condition) {
sStatements to be repeated
post-body action
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for (int hour = 0; hour < hourCounts.length; hour++) ({
System.out.println(hour + ": " + hourCounts[hour]) ;

int hour = 0;

while (hour < hourCounts.length) ({
System.out.println(hour + ": " + hourCounts[hour]) ;
hour++;
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for (int hour = 0; hour < hourCounts.length; hour++) ({
System.out.println(hour + ": " + hourCounts[hour]) ;

int hour;
for (hour = 0; hour < hourCounts.length; hour++) ({
System.out.println(hour + ": " + hourCounts[hour]) ;
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// Print multiples of 3 that are below 40.
for(int num = 3; num < 40; num = num + 3) {
System.out.println (num) ;
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for(int index=0;

~

for-each b al)l il

index < myArray.length; index++)

System.out.println (myArray|[index]) ;

for (int element

myArray)

System.out.println (element) ;
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public int totalQuantity (Product[] products) {
int total = 0;
for (Product p : products) ({
total += p.getQuantity () ;

}

return total;
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= ArraylList

= TJTterator

"= Array
= while
= for

= TIndex

= Iimport

Kaveh Ahmadi

oS Oy

lgls o Lo
= collections
= loops
= 1terators

" arrays
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