Lland1sUseNaUNISTaUIEI N9 USUASTULBY
e[iD

d1nsutinfnu da1u13913dInssuAauRILnas

=\ [ 4
nmmmnssumamuasmnTuTaEIqmmmssu
UL BAQAUGUUN

Tae 21915657 gaausiuns

undl 1: umignisTusunsuidedng

1.1 uurdnugrutasnisTusunsui@edng (Object-
Oriented Programming - OOP)

N9 1UsASULBI g (Object-Oriented Programming w3a OOP) flunssuiuvieiinisidiau
Tusunsuiiiandnnisdassidaugandurilaald  wurdnuad “¥9n9” (Objects) F9ao
Usznausnadiaya (Attributes) wazHeidu (Methods) ﬁﬁwawuﬁuﬁagaﬁuq LUIRAUANUD Y
OOP ‘lsittA Encapsulation, Inheritance, Polymorphism waz Abstraction



1.1.1 a21uueaNs19581319 Procedural Programming was Object-
Oriented Programming
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Procedural Programming

Viudunaun1svingIu
(Sequence of instructions)

Tusunsuungiuneddutiase

dinyaazfoddutanaindu
iinGediayaladnaanynaiu
wag LUsLATY

W laennin dagtdaul@an i
w3auSuANIn

Hudaullatusunsuduun
Tuay

C, Pascal, Fortran

Object-Oriented Programming

2 v

iudng (Objects) wazn1sTdinauszning
618)

oJe

Tusunsuuiailupana (Classes) waz¥ag
(Objects)

dayatarHondunvinsududiayagnsiuag
Tuingiiandiu (Encapsulation)

dayagndaulinialuing (Data Hiding)
LAzl ULN S AN TN ULV TIU

#lednan3neu Inheritance wae
Polymorphism

Janrsuariingednunléidnanin

Java, C++, Python, C#

1.2 Uszlaaiaamnislusunsuidoing

4

n19tUsuAsuLBaTngduss Taatnaalssn1sivin WdlundanTunisWeuurgansdursuue

Tuajuasdudan lewn:

1. anuaursalunrsiindunn t v (Reusability): aanafignairistiuaiuisainly
W16 Tunanaq TUsand draaniatwazanTdaalunisiaun

2. nsige¥nunilénadiu (Easier Maintenance): nasutisTusunsuaaniflutngdase
ininnsualandauiulgedulnadruniiouasTusunsuvinlginadu Tnalidonanse

nusiadIBA U 1NN

3. anulaanduuasdiaya (Data Security): sqaui@a Encapsulation diayanialu

[

Jagazgnilasiuainnisidinfolaanssainatauan vinTrdiayadanudaandanindy

4. audeangu (Flexibility): Polymorphism was Inheritance %28 Tusunsufiaiu
fanguge auisaUsuiudsuniaiuilsdfunisvinaruluna 1dsne



5. n1sdan1sAnududau (Managing Complexity): OOP #qaldaiunsadiaaslan
womuiiuaseiaglusuuuuaasing viaTinsaanuuulasiaun Tusunsuad
ANudutauinleadadin

1.3 nann1sdrAsyuas OOP

4 U dl U a g b d
nadnn1sandey 4 Usenisuad OOP Alluslauasuuwrdad leua:

1. Encapsulation (n1sviavju): Aan1s5iudiaya (data) waziusan (methods) vineu
Audiayatiue i Tdaduluntadadnzandin “aaa” (Class) wiauvisdausna

= v

aztduanisvitauntaluainanauan iivaflasiunisidinfediayalaaanse? bumunsau

2. Inheritance (n1s3uvanauauid): danalnivinlWinananils (Subclass w3a Child
Class) aqunsaduqauauiis (attributes) wazwginssu (methods) wasdnmananils
(Superclass w3a Parent Class) un7suld araliaiursaadrsaaralnsifisiauan
naatatiuleing wasdaasunisin Taanaun TH Tra

3. Polymorphism (n1swydmugau): Aamnuaiunsavasingiiasuanongingsule
wanagULuy duagiuudunuiadssinnuasingiiug TnadnaziAaadiasfunis
Overloading (wsanZaidedrfunsnisifinadeinofu) was Overriding (\wsan®a
WWarduluaaagniiidauviuiusanluaaiai)

4. Abstraction (n1sdausaasidan): Aanisuandianzdayaisuiuiazdausis
aztduafliswiuaanluanngldou st ldaursaldnauduing lélnaludiacl
nnalutagiuinetuadnels dnasld Abstract Classes wax Interfaces Tuns
implement

unil 2: Hugrunru Tusunsuietng

2.1 Tasea$rofugruaasTusunsy (Structure of a
Program)
AaufiaslatzdnFouurdniBoing FoddyAadacdilalaseadroiugruaasniunTusunsa

51218 Tuns13aus Tealuanarsusenaunisaautasitiuinign Java wag C++ iilu
nan tasanniluniundanldTunrsaauasienur TusunsuLdoing



2.1.1 Tasea¥19Tusunsu Java tilasdiu

Tuswnsu Java vgﬂTUsLmsuasﬁaoﬁaaiwﬁawﬁmma wasdlNsan main Lﬁuqm%mﬁu
AaIN1TR1UARI LUSHNTN SIat 1w U:

public class MyFirstProgram {
public static void main(String[] args) {
System.out.println("Hello, O0P!"); // waaswadaaa uaanniininan

. 7 < Pr) f
® public class MyFirstProgram:tdun15Usen1@@aiad®sa MyFirstProgram Tan

. —p g k4 =4 vV d. 9/
public nuNafemarala N sadinfolsannilanle

® public static void main(String[] args) S fulusanndnATUsuNSUELEN

° &
e uanasoll
. & ¥ oo 1Y P I
o public:usanilarursardingelaarnilanle

g &’ = % 4 v < 4
o static:tusanbaiursasanlslalaeludacadr9dauianduadmand
. A L 9]
o void:tusandluidnisdemnau
O main : WauadtNsaNRAN

o string[] args:wis2ltnasdrususuarsiunuaiiiiiuansoainussiandds

e System.out.println("Hello, 00P!"); : A1&IEIUSLULLAAITAAINUAANNIINTNDA

2.1.2 Tasea¥r9Tusunsu C++ tilavdiu

Tusunsu C++ AfiTeseadofimdraadodu Teaifeddu main tdugasuduuacnisiienu

warlinisTE include tatinlaus3aneg tdinunTgeu saatoidu:

#include <iostream> // & wsuldenuileddu input/output

int main() {
std::cout << "Hello, OOP!" << std::endl; // wsaswadaaiuaanni9niiag

return 0; // @udn 0 idiaszyuidnlusunsuineiudnisa



=

#include <iostream> :dun15111aus 3 iostream ttinuTF9u FodNaAEw

dnsunisSuazLanINatiaya

- - - K] | a o & - =4
int main() : \lufedAfundnlusinsuaztsuiiuaInaseit Tae int nuafe

s o & = & ° <
WIAEULILAUANLLUIIUIULON
® std::cout << "Hello, O0P!" << std::endl; : ANFIE NS ULLEAITIAAINUAANNY

wiinaa 1na std::cout @Aa Object #1UFULLAAINA LAz std::endl Aan1sUUUITVIR
Tual

e return 0; :@dsAuA 0 tiauanszuuufiidin1si1Tusunsuiouadaauysailon
lafidiafiawane

2.2 sladiayaaseiaus (Data Types and Variables)

adadiaya (Data Types) fiuuatssianuasdiayafisnusainisanule  wazeawils

(Variables) @a%a#ildlunisansdefiosinuntisluntiraainudiinudiayativeg

2.2.1 mﬁﬂﬁaqaﬁug'm (Primitive Data Types)

filndiaya - .
3 aflndiaya (C++) @1agus fihatg
(Java)
byte char (1 byte) FAuuLfNAUIALEN byte b = 10;
short short (2 bytes) FAUIULANUUIONNAN Y short s = 1000;
int int (4 bytes) Fruuduildiaaiige int i = 100000;
long (4o0r8 . - _ long 1 =
long Frurutbnauianlngj
bytes) 10000000000L ;
FWAUNATLU AN LN UL
float float (4 bytes) . float f = 3.14f;
L51en
double (8 NUIUNATLN AN LN UL
double ) double d = 3.14159;
bytes) GRE
boolean bool (1 byte) An55ne (true/false) boolean b = true;

char char (1 byte) Snaseidien char ¢ = 'A';



2.2.2 nsusenadasiinuaasiiis (Declaring and Initializing
Variables)

nsusenadulsAanisuanaanluiaasinendacnislddnlsdans lsuasdafindaya
wuule @un1sAInuaa1Aan 1S AR TG ULAG LTI

Java:

int age = 25; // dszniadauis age ada int wazdivuedniiuduifiu 25
String name = "Alice"; // dsznaadauids name afia String wazsanuadnLIududu
"Alice"

C++:

int age = 25; // dsznaadauds age zila int wazd wuaaniduduidy 25
std::string name = "Alice"; // wdsezna@dauis name a«ada std::string wazdiuuaen

V3udu iy "Alice"

2.3 ssintiunis (Operators)

sasdiunisAadydnualn g lunisabunisiuandacius

2.3.1 shedunismeaiiadians (Arithmetic Operators)

| fiasintiuns | @radune | diaacing |

+  pasun 5 + 316 8

- n1sau 5 - 316 2

*NISAM 5 * 36 15

/ NIsWIS 5 / 316 1 (Srwudin) nia 1.66 (nedaw)

¥

% n1suasta@s (Modulo) 5% 3 16 2



2.3.2 siasintlunsiu3auciieu (Relational Operators)

| g tiunng

Aragune | faacing |

== WinAu a ==

1= laitvinfu al'!=b
> tUaTalale ol a>b
< %aanin a<b
>= unNNINNIaLYNAU a>=b
<= tagnitnsatvindu a<=b

2.3.3 sheiflun1sanssne (Logical Operators)

| fadduns | @rafune | faacing |

&& (Java), and (C++) AND (wae) (a>0) & (b < 10)
|| (Java), or (C++) OR (»3a) (a>0) || (b<10)
! (Java), not (C++) NOT (1) '(a > 0)

2.4 A1dearunaun19vi191u (Control Flow Statements)

ArFumruqunisvineuldlunisiinuadisiunisinsnuuas tuswnsu

2.4.1 Ardadanidaula (Conditional Statements)

if-else Statement:



// Java

int score = 85;

if (score >= 80) {
System.out.println("Grade A");

} else if (score >= 70) {
System.out.println("Grade B");

} else {
System.out.println("Grade C");

// C++
int score = 85;
if (score >= 80) {

std::cout << "Grade A" << std::endl;
} else if (score >= 70) {

std::cout << "Grade B" << std::endl;
} else {

std::cout << "Grade C" << std::endl;

switch Statement:

// Java
int day = 3;
switch (day) {
case 1:
System.out.println("Monday");
break;
case 2:
System.out.println("Tuesday");
break;
default:
System.out.println("Other day");



// C++
int day = 3;
switch (day) {
case 1:
std::cout << "Monday" << std::endl;
break;
case 2:
std::cout << "Tuesday" << std::endl;
break;
default:
std::cout << "Other day" << std::endl;

2.4.2 @1&9udn (Looping Statements)

for Loop:

// Java
for (int 1 = 0; 1 < 5; i++) {
System.out.println(i);

// C++
for (int 1 = 0; i < 5; i++) {

std::cout << i << std::endl;

while Loop:

// Java

int i = 0;

while (i < 5) {
System.out.println(i);

i++;



// C++
int 1 = 0;
while (i < 5) {
std::cout << i << std::endl;

i++;

do-while Loop (Java/C++):

// Java

int 1 = 0;

do {
System.out.println(i);
i++;

} while (i < 5);

// C++

int i = 0;

do {
std::cout << i << std::endl;
it++;

4

1 while (i < 5);

2.5 15154 (Arrays)

=i v & (%4 a a [

a1s5isdAalaseadediayantdinudayauiaifetfunanas a1 Tududsiian

u

2.5.1 n1susenadaas THforua15isd

Java:



int[] numbers = new int[5]; // dseznq@ansisdansdurutdnauna 5 odag
numbers[0] = 10; // dwusad 1 ldiudagwsn

System.out.println(numbers[0]); // waasnad 1ludagunsn

String[] names = {"Alice", "Bob", "Charlie"}; // dszn auazsinuadiiiudu
for (String name : names) { // Enhanced for loop
System.out.println(name);

C++:

int numbers[5]; // dsznidansisdaags’sulusinaun 5 dag
numbers[0] = 10; // A wuaalddudagusn
std::cout << numbers[0] << std::endl; // wsaswad 1ludaswsn

std::string names[] = {"Alice", "Bob", "Charlie"}; // dszn @uazsinuadiiudu
for (std::string name : names) { // Range-based for loop (C++11 onwards)
std::cout << name << std::endl;

un?l 3: eaadllasdautansd

3.1 uurfnauavaand (Class)

@Aand (Class) @Aafiudiudian (Blueprint) w3awiwuu (Template) AlEd1usuadroing
(Objects) ﬂmaasﬁmumimaa%'muaswaﬁnssumaaﬁimqﬁa%aﬁuaﬁnﬂmaﬁuﬁ] Tn
Usgnauee:

o Qauautld (Attributes/Fields/Properties): diayafiaduraaniusaasing Lafu da
a%g & Au1e

* Lusam (Methods/Functions): n1snssinndangéinssuiiingaiunsainle tdu éiu
AU UAU AU



3.1.1 n1susend@m@and (Declaring a Class)
nﬂiUizﬂﬁﬁﬂaﬂaTunﬁuﬁJavauasC++ﬁ§ﬂuuuﬁﬂﬁﬁﬂﬂ§aﬁu:

Java:

public class Dog {
// Attributes
String name;
String breed;
int age;

// Methods
public void bark() {
System.out.println(name + " barks!");

public void eat() {
System.out.println(name + " is eating.");

C++:



#include <string>
#include <iostream>

class Dog {

public:
// Attributes
std::string name;
std::string breed;
int age;

// Methods

void bark() {
std::cout << name << " barks!" << std::endl;

void eat() {
std::cout << name << " is eating." << std::endl;

+

e public class Dog (Java) w3a class Dog (C++):iflun1suszn@aana®a Dog

® String name;, String breed;, int age; (Java)#3a std::string name; ,

std::string breed;, int age; (C++):illun1sussnerauaniifuasnais

® public void bark() ttag public void eat() (Java) #3a void bark() las
void eat() (C++):idlun1susenAmusanuadnand

3.2 uurd@auasdauiand (Object)

dauend (Object) Aaduauaud (Instance) figna¥rsdiuainaaa Sauiandusiaziioed
annue (State) wazwg@inssu (Behavior) ifluuassiiasauiinarasiviuals
3.2.1 n1sa¥198autansd (Creating Objects)

14 < - 14 a A o [ % yao ad
n1sadrgdaulansdusanisadvduannuduadaadiirle laald@dise new u Java ilay
C++:

Java:



public class Main {
public static void main(String[] args) {
Dog myDog = new Dog(); // a%$rsSauiand®a myDog anaana Dog
myDog.name = "Buddy";
myDog.breed = "Golden Retriever";
myDog.age = 3;

myDog.bark(); // +3unlédiusan bark assdauiand myDog
myDog.eat(); // .3unlé.usan eat aasdauiand myDog

C++:



#include <string>
#include <iostream>

class Dog {

public:
std: :string name;
std::string breed;
int age;

void bark() {
std::cout << name << " barks!" << std::endl;

void eat() {
std::cout << name << " is eating." << std::endl;

}i

int main() {
Dog myDog; // a%¥~sfauiandaa myDog anaana Dog
myDog.name = "Buddy";
myDog.breed = "Golden Retriever";

myDog.age = 3;

myDog.bark(); // i3unléiusan bark aassdaviand myDog
myDog.eat(); // Sunlf.wsaa eat aasdaviand myDog

return 0,

3.3 aaudansatnas (Constructors)

mauanianad (Constructor) Aatusanfiiauiildlunisidudiu (Initialize) ﬁamanﬁl,ﬁ'agn

a v

#3194u auansatnadasidaifadduaaranay ludadadayadonau (return type)

3.3.1 pauaniainadisudiu (Default Constructor)

nins ldladvunrauansainaslag eaulniaasasadromauaniainasisugu (Default
Constructor) T laadnTudd Feas luidns1Tnasuar lifinasiroulag



3.3.2 pauaniainasiilnis1finad (Parameterized Constructor)

1s1aEunsatIuuneauaasaLnasninisrdinasifiasuarnisuduauautifiuasiauians

16i:

Java:

public class Dog {
String name;
String breed;
int age;

// Parameterized Constructor

public Dog(String name, String breed, int age) {
this.name = name;
this.breed = breed;
this.age = age;

public void bark() {
System.out.println(name + " barks!");

public class Main {
public static void main(String[] args) {
Dog myDog = new Dog("Buddy", "Golden Retriever", 3); // &¥19dauiand
n¥aNANUAA LS NEY

myDog.bark();

C++:



#include <string>
#include <iostream>

class Dog {

public:
std::string name;
std::string breed;
int age;

// Parameterized Constructor
Dog(std::string name, std::string breed, int age) {
this->name = name;

this->breed = breed;
this->age = age;

void bark() {
std::cout << name << " barks!" << std::endl;
+i

int main() {
Dog myDog("Buddy", "Golden Retriever", 3); // a$qsdauiandnfaudinuadnis

myDog.bark();

return 0;

e this (Java) w3a this-> (C++): Mfiadfenauantifuasdauandilagiiu tiawen

AINULLANFANIINNNISITLnasNTTardeNu
3.4 wusan (Methods)

Pt

wsan  (Method) @aufanaasldaiivingruianizasng wsaatdunwgfinssuaasing
Anua L3 Tueand

3.4.1 nnsusenadtusan (Declaring Methods)

LSanUsenauag:;



o ailadiayadondu (Return Type): vfinuasdiayafiiusanasdondu (81108 Wit
void)

<

o &ausan (Method Name): Zafil#i3aniusan

o W151Aina¥% (Parameters): dayafiaoidinluluisan (d14)

Java:

public class Calculator {
public int add(int a, int b) { // iwsae add Sudn int aasduazdudn int
return a + b;

public void displayMessage(String message) { // wsan displayMessage '
Auan

System.out.println(message);

C++:

#include <iostream>
#include <string>

class Calculator {
public:

int add(int a, int b) { // iusams add Sudn int sasdruazduan int
return a + b;

void displayMessage(std::string message) { // usas displayMessage ‘l«@u
@

std::cout << message << std::endl;

iy

3.4.2 msi3unTdiusanm (Calling Methods)

wsanvzgnizanldeitudaulanduasaanatiue:



Java:

public class Main {
public static void main(String[] args) {
Calculator calc = new Calculator();
int sum = calc.add(5, 3); // ‘3unl4diwsaa add
System.out.println("Sum: " + sum); // Output: Sum: 8

calc.displayMessage("Hello from Calculator!"); // i3unléiusan
displayMessage
}

C++:

#include <iostream>
#include <string>

class Calculator {
public:
int add(int a, int b) {
return a + b;

void displayMessage(std::string message) {
std::cout << message << std::endl;

iy

int main() {
Calculator calc;
int sum = calc.add(5, 3); // ‘3Sunl¥dwsaa add
std::cout << "Sum: " << sum << std::endl; // Output: Sum: 8

calc.displayMessage("Hello from Calculator!"); // i3uni&iusaa
displayMessage

return 0;




unil 4: n1sviatiunassefunisidinde

4.1 wu@nuavnisviaiiu (Encapsulation)

n15viaTju (Encapsulation) Lﬂumﬁﬂumé’ﬂmsﬁugﬂumaa Object-Oriented Programming
(O0P) ﬁuuwﬁamss’msﬁaga (data) waztusan (methods) ﬁﬁﬁa'\uﬁuﬁagaﬁuq il
Frafuluniiaediadizandn “aana” (Class) wiaudegausiaasidannisvitorunialuain
Aauan iaflasiunisidinfediayalaanseluiimuizan

Uszlagiuasnisvaiiu:

1. n1sgaudiaya (Data Hiding): flasiuliTvdiayantaludauandgnuilalaanssain
Aavan i Tidiayadaudaandatasaanmaaadiu (consistent)

2. n1sAUANN1sLdnfie (Controlled Access): nasidinGaasud baudiayaazvinlanu
\WsanAn1nue L Ivintiu (16w getter was setter methods) Gexralranrsansiaqau
Augndiasuasdiayanaunisildsunadle

' < e oy o o oy P
3. adudangulunisiddauidas (Flexibility and Maintainability): uinnfinas
wWanundaslaseairediayanialunana ez hidonansenusial@nniauaniisan 4
u LilasanTéanrauandeaasanlfiusaniéiu

4.2 seeiun19iding (Access Modifiers)

szeiun1skdinge  (Access Modifiers) Lﬂuﬁﬂ‘l,"‘a%mﬁ?%ﬁmummammmmsvﬁwﬁoamauﬁa
(attributes) waziusan (methods) wasaaralunrurTusunsui@eing nun Java wag C++

v (%4

Jszeunsidinfeiadaafoiu walAdAsaaznginssuunsaruans1siuLantiag

4.2.1 sesiunsudinfelu Java
Java {4 4 sgeunistgnfonan:

1. public : ausatdindeldannad ludrevllunaluearadaddu aaraduluwinin
Adeiu ndamanalulininadu

2. private : @u1satdinfelaianiznaTuearafiuseniavintiu ladarursacdingole
NAAUANAANT



3. protected : ausatdinfivlenaluaanatdiadiu aatagn (subclass) ladtazagTu
WRNLNAAEITURT A1 ILRNLND LazAaadus TulininaLfiaIiu

4. default (lufd@di3§a): unnliisey access modifier asfiadiniflu default wsa
package-private Fogrusatdinfelaianiznraluearadaidiuiazaaradue Tu
WRNLNALG WU

siqati19 Java:



package com.example.model;

public class Person {
public String name; // i#1dsl&arnyni
private int age; // EndelEiantzansluaana Person ivinifu
protected String address; // i(é@1fsldargluniininatfaifukasaaagn
String email; // default access (package-private), iéddsldaraluwfinina

LAY

public Person(String name, int age, String address, String email) {
this.name = name;
this.age = age;
this.address = address;
this.email = email;

public int getAge() { // Getter method &~usu age
return age;

public void setAge(int age) { // Setter method &-uwsu age
if (age > 0) {
this.age = age;
} else {
System.out.println("Age cannot be negative.");

}

}

public void displayInfo() {
System.out.println("Name: " + name);
System.out.println("Age: " + age);
System.out.println("Address: " + address);
System.out.println("Email: " + email);

4.2.2 sesiunsedinfoTu C++
C++ 4 3 sgeiunistdnfonan:

1. public : #u1&n (member) fidsznenflu public aunsatdindFeldannyni e
Aaluazniauanaana



2. private : aun@niiUszneniu private arursadindelaianznraluaanai
Usznienvintiu luanunsadinfivldannatauanaaialaanss

3. protected : aun@nUsen @iy protected aursardinfoleinraluaarafiuseniea
asAatandunan (derived classes) Lvintiu

ginaeing C++:



#include <string>
#include <iostream>

class Person {
public:
std::string name; // iéadsléanyni

Person(std::string name, int age, std::string address) {
this->name = name;
this->age = age;
this->address = address;

int getAge() { // Getter method & w$u age
return age;

void setAge(int age) { // Setter method & uwsu age
if (age > 0) {
this->age = age;
} else {
std::cout << "Age cannot be negative." << std::endl;

}

}

void displayInfo() {
std::cout << "Name: " << name << std::endl;
std::cout << "Age: " << age << std::endl;
std::cout << "Address: " << address << std::endl;

}

protected:

std::string address; // id169ldauluaansduazaandgn

private:

int age; // vE1d9lEiannzanaluaana Person vinifu

iy

4.3 Getter was Setter Methods

Wa¥nuudnnisviaiiu 15157nas 1% Getter Methods as Setter Methods Tunasidings
waziAludiaya private w3a protected waddauLING



e Getter Method (Accessor Method): |fluwusanildd1vsuior1uasquauild

=0 ¥ v

(attribute) aanun TaavitlussdFadiudusdia get aINAIUTAAUANITE L2

getAge(), getName()

e Setter Method (Mutator Method): fulusanfi g1 nsudvuansanslud1uas
Auautld Taaviluszidatiududg set augradanmuauiid wasfunisifinasiiiu

A luLfiaef1uuen 18U setAge(int newAge), setName(String newName)
siaat19n15 149U Getter Lae Setter:

Java:

public class Main {
public static void main(String[] args) {
Person personl = new Person("Alice", 30, "123 Main St",
"alice@example.com");

// Enfedayadnu Getter
System.out.println("Person's age: " + personl.getAge()); // Output:
Person's age: 30

// whladiayaeu Setter

personl.setAge(31);

System.out.println("New age: " + personl.getAge()); // Output: New
age: 31

personl.setAge(-5); // wanuusanuadiiildgniag
System.out.println("Age after invalid set: " + personl.getAge()); //
Output: Age after invalid set: 31 (d~ldiddazu)

}

C++:



int main() {
Person personl("Alice", 30, "123 Main St");

// vEnfedayadnu Getter
std::cout << "Person's age: " << personl.getAge() << std::endl; //
Output: Person's age: 30

// wiladiayaeu Setter

personl.setAge(31);

std::cout << "New age: " << personl.getAge() << std::endl; // Output:
New age: 31

personl.setAge(-5); // waruiudnuadiiiluignéag
std::cout << "Age after invalid set: " << personl.getAge() << std::endl;

// Output: Age after invalid set: 31 (dn'lsiidduu)

return 0;

undl 5: nsFuNanAUETTR

5.1 wuAanuasnIsFunanqauautif (Inheritance)

Asuvanquant@  (Inheritance)  funflslundnnnsdndeyuas  Object-Oriented
Programming (OOP) #saliaaaniie (13un31 Subclass w3a Child Class) aunsasu
AUl (attributes) wazwnfnssu (methods) wasdnaatanils (13an31 Superclass n3a
Parent Class) un&o1ulg Geaoiasuuuidnnisinldnndunldln (Code Reusability)
waradromuduiusuuy “.u” (is-a relationship) szuinsmanasingg

Uszlagiuasn1siunanqauautia:

1. ms Téandunn 14w (Code Reusability): aaragnlusniiugaodauléndn
dmfuauautiduasiusaniidagluaatau

2. NsuUEEANNEINITa (Extensibility): arunsainpuautifviaiusanInag Tu
aanaanle laalunssnusananal



3. p1sa¥redrduduaasaana (Class Hierarchy): s1alunisdnsadaunasadresainy
Futudszringmand it i tasead19TUsNsudAINUEALIULLAzIANIS L s adit

5.2 n1susendaandLldlilasaandgn

5.2.1 n1sfuvanqauani@lu Java

a o ad

Tu Java 1E@€350 extends Tun1558YINPAITINFUNDANIINAATFLLN

ginati19 Java:



// Superclass (@aanaus)
class Animal {
String name;

public Animal(String name) {
this.name = name;

public void eat() {
System.out.println(name + " is eating.");

// Subclass (eanagn) Funamsann Animal
class Dog extends Animal {
String breed;

public Dog(String name, String breed) {
super(name); // 3un%% constructor aasaanauws
this.breed = breed;

public void bark() {
System.out.println(name + " barks!");

public void displayInfo() {
System.out.println("Name: " + name + ", Breed: " + breed);

public class Main {
public static void main(String[] args) {
Dog myDog = new Dog("Buddy", "Golden Retriever");
myDog.eat(); // iusae eat dunaennann Animal
myDog.bark(); // iwsaa bark ifluaas DOg vag
myDog.displayInfo();

e class Dog extends Animal:#U1EAIUINAANA Dog FUNAAUIINNAAT Animal

e super(name) : 1E&1SULSaN constructor AasAAELLL



5.2.2 n1sfuvanqauaudiiu C++
T C++ WLe3adnuny : @INEIe public (M3a protected, private ) uasEamanaiy

ginaei1g C++:



#include <string>
#include <iostream>

// Superclass (@aanawd)
class Animal {
public:

std::string name;

Animal(std::string name) : name(name) {}

void eat() {
std::cout << name << " is eating." << std::endl;

+

// Subclass (eaana@gn) Funamann Animal
class Dog : public Animal {
public:

std::string breed;

Dog(std::string name, std::string breed) : Animal(name), breed(breed) {}

void bark() {
std::cout << name << " barks!" << std::endl;

void displayInfo() {
std::cout << "Name: " << name << ", Breed: " << breed << std::endl;

+i

int main() {
Dog myDog("Buddy", "Golden Retriever");
myDog.eat(); // wusas eat Funaawnann Animal
myDog.bark(); // iusaea bark .fluzas Dog i@y
myDog.displayInfo();

return 0,

e class Dog : public Animal :#UNEAINUINAANE Dog FUNAANIINNAANH
Animal LUU public

e Animal(name) : TEd1u5ui3an constructor aadm@anauuTu initializer list



5.3 n15t3an1d Constructor avmanaLLy

<

lafinsadredauanduasmanagn Constructor aasmanawiiazgnisanldnauiaua vivaln
Auladindruuasmaratiludauanatiuldsunisisuduattignsdag

e Java: 1%@6350 super() wiat3an Constructor uasmaawy tnadasduddoisn
Tu Constructor was@anagn

e C++:13an Constructor uasmaawaTu initializer list uag Constructor @anagn

5.4 n15 Overriding Methods

] '
ala A

n15 Overriding Method Aanisiearagniizuinsanida, «wledayadonady wax
wisaleasinlauduiusanlurarauwd inaliaaagningfinssuinanstvaanluainaana
LUFIUNSULNS AT

5.4.1 n15 Overriding Tu Java

Tu Java a1u1sal% @override annotation iiagiansiadauiusantiuiliuns override
LSRN TUAANFLNIS IUSa bal

ginati19 Java:



class Animal {
String name;

public Animal(String name) {

this.name = name;

public void makeSound() {
System.out.println(name + " makes a sound.");

class Cat extends Animal {
public Cat(String name) {
super (name);

@Override
public void makeSound() { // Overriding makeSound method
System.out.println(name + " meows.");

public class Main {
public static void main(String[] args) {
Animal animal = new Animal("Generic Animal");
animal.makeSound(); // Output: Generic Animal makes a sound.

Cat cat = new Cat("Whiskers");
cat.makeSound(); // Output: Whiskers meows.

5.4.2 n15 Overriding Tu C++

Yvao ad

Tu C++ arusalE@dddsa virtual TulusanuUadAaNALN Liaz override Tutusanuag

Aandan (C++11 auly) Wassyiusaniiuaiuisagn override 16 waziflunns override
2399

ginaei1g C++:



#include <string>
#include <iostream>

class Animal {
public:
std::string name;

Animal(std::string name) : name(name) {}

virtual void makeSound() { // 44 virtual .@a%%.usaeiia usagn override 'l
std::cout << name << " makes a sound." << std::endl;

}i

class Cat : public Animal {
public:
Cat(std::string name) : Animal(name) {}

void makeSound() override { // 3% override idaszydniflunns override .usaa
TUuaRELH

std::cout << name << " meows." << std::endl;
1

int main() {
Animal animal("Generic Animal");
animal.makeSound(); // Output: Generic Animal makes a sound.

Cat cat("whiskers");
cat.makeSound(); // Output: Whiskers meows.

// nns%4%9u Polymorphism (aznanafisluunda’ly)

Animal* polyAnimal = new Cat("Tom");

polyAnimal->makeSound(); // Output: Tom meows. (&1 makeSound flu
virtual)

delete polyAnimal;

return 0,

. al a Pt P [y il a Y] o .
e virtual: @fd35alilu C++ JadudrdsyatnoBiodrusunisvin Polymorphism Tax

=l '

wztdainisisaniusannu Pointer 15a Reference aag@anaibi



e override : I{lusgralunisasiraaau (compiler check) 3ntusaantiutilunns
override tusanlumaaiadondalai

un#l 6: n1swnEaugau (Polymorphism)

6.1 uulAnuaINIsTNYFaUgIu (Polymorphism)

mswydaugiu  (Polymorphism)  funilstundnnisdrdeyuas  Object-Oriented
Programming (OOP) fivunafsainuaiuisauasingitasuanonginssulévaraguuuy du
agfuuiunuadssinnaasingiiug @1d1 “Polymorphism” w1ainniuanin Tae “Poly”
wUadn ““ane” waz “morph” wuadn “guiuu” nia “guUsne” gfatiu Polymorphism Feviue
i “varaguuuy”

Polymorphism aqaléldaiainudaugu arursauaaazitgesnunlainediu Taadaas
sUwuuudn@a:

1. Compile-time Polymorphism (Static Polymorphism): :Ainduluszninenismas
1wd fniAadiasiu Method Overloading was Operator Overloading (Tu C++)

2. Run-time Polymorphism (Dynamic Polymorphism): iandulussninonis¥u
Tusunsu SniAaadiasdu Method Overriding twaz Dynamic Method Dispatch

6.2 Compile-time Polymorphism: Method Overloading

Method Overloading @anisimaradinsannaausaaddatfiaddu  weds1ans
w1s18teas (Parameter List) Aieinsingfiu Goatalansinsiu:

e FUIBWITLnas

o glndiayauainisilnas

e aduvasrtindayanisilianas

wsaa  Overloading  #qaliaruisalddaiusanndamunuiadadadulunisinoui
AdNaARITULESUBUNas19 LS



6.2.1 Method Overloading Tu Java

giqati19 Java:

class Calculator {
// wusaa add §UTULINIUIULANFAGG
public int add(int a, int b) {
return a + b;

// usaa add @ usuuanIuUIULANE NG
public int add(int a, int b, int c) {
return a + b + c;

// usaa add @ usuuaniIurunddanaaada
public double add(double a, double b) {
return a + b;

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

Calculator calc = new Calculator();

System.out.println("Sum of two ints: " + calc.add(5, 10)); // 5unl4
add(int, int)

System.out.println("Sum of three ints: " + calc.add(1, 2, 3)); //
v3unld add(int, int, int)

System.out.println("Sum of two doubles: " + calc.add(2.5, 3.5)); //
v3unlé add(double, double)

}

6.2.2 Method Overloading Tu C++

ginaeing C++:



#include <iostream>

class Calculator {
public:
// wusae add §1RFULINIIUIULANFDIG
int add(int a, int b) {
return a + b;

// wusaa add @ uSuUuINIUIULANAING
int add(int a, int b, int c) {
return a + b + c;

// wusaa add @ usuuaniurunddaNaaada
double add(double a, double b) {
return a + b;

+

int main() {

Calculator calc;

std::cout << "Sum of two ints: " << calc.add(5, 10) << std::endl; //
v3unld add(int, int)

std::cout << "Sum of three ints: " << calc.add(1, 2, 3) << std::endl; //
v3unld add(int, int, int)

std::cout << "Sum of two doubles: " << calc.add(2.5, 3.5) << std::endl;
// +3unl#% add(double, double)

return 0;

6.3 Run-time Polymorphism: Method Overriding

Method Overriding @annsiimaraan (Subclass) Hiusaniili%a, wladayadondu wae
sransnaslenasindauduiusanlumanaunu (Superclass) nnusznis Toadinguszaod
Watldaungiinssuuasusaniiunluaaidgn lianendluannaana



6.3.1 Method Overriding Tu Java

Tu Java n1s Overriding LAndiulaasssuaifiillanatagnilinsaniinseniuiiaula auisa
1% @override annotation ilaxunsIdauAIINgNEaY

siqati19 Java:



class Animal {
public void makeSound() {

System.out.println("Animal makes a sound.");

class Dog extends Animal {

@override
public void makeSound() {

System.out.println("Dog barks.");

class Cat extends Animal {

@Ooverride
public void makeSound() {

System.out.println("Cat meows.");

public class Main {

public static void main(String[] args) {

gni3un)

Animal myAnimal = new Animal();

myAnimal.makeSound(); // Output: Animal makes a sound.

Dog myDog = new Dog();
myDog.makeSound( ) ;

Cat myCat = new Cat();
myCat .makeSound();

// Run-time Polymorphism: Dynamic
Animal animalRefl1 = new Dog(); //
animalRef1.makeSound(); //

Animal animalRef2 = new Cat(); //

animalRef2.makeSound(); //

// Output: Dog barks.

// Output: Cat meows.

Method Dispatch
#in9dedie Dog éd-w Animal reference

Output: Dog barks. (iwsamaag DOg

#1edede Cat 2w Animal reference

Output: Cat meows. (i.wusamzag Cat



6.3.2 Method Overriding Tu C++

Tu C++ n19¥81 Method Overriding #iaT#iAin Run-time Polymorphism sfludiasld
AfA%a virtual AulusanluAadLL Las override AulNsanTueatagn (sowe C++11)

ginati1g C++:



#include <iostream>

class Animal {
public:
virtual void makeSound() { // &=asi& virtual .#a%%.Aa dynamic dispatch
std::cout << "Animal makes a sound." << std::endl;

iy

class Dog : public Animal {
public:
void makeSound() override { // 4% override idiaszyi1.duns override
std::cout << "Dog barks." << std::endl;

i

class Cat : public Animal {
public:
void makeSound() override {
std::cout << "Cat meows." << std::endl;

}

int main() {
Animal myAnimal;
myAnimal.makeSound(); // Output: Animal makes a sound.

Dog myDog;
myDog.makeSound(); // Output: Dog barks.

Cat myCat;
myCat.makeSound(); // Output: Cat meows.

// Run-time Polymorphism: Dynamic Method Dispatch

Animal* animalPtrl = new Dog(); // Pointer =as Animal #1u# Object zaq
Dog

animalPtri->makeSound(); // Output: Dog barks. (.wsasaas DOQg gn
L3un)

delete animalPtri;

Animal* animalPtr2 = new Cat(); // Pointer aas Animal #1u# Object aas
Cat

animalPtr2->makeSound(); // Output: Cat meows. (.wsamzasg Cat gn
v3un)

delete animalPtr2;



return 0;

6.4 Dynamic Binding (Dynamic Method Dispatch)

Dynamic Binding #3a Dynamic Method Dispatch @danszuaunisfiszuugiadulainae
Banldiusaniasduls (nearduunianaragn) Tussninanissulusinsu (run-time)
lailatmaunanlng (compile-time) Gofluilad&nyuas Run-time Polymorphism

\AaduLiia:

e finnsdvdefedautanduasnardgnéadaisaned (reference variable) wiawaai
1125 (pointer) Aad@anaLL

o usanfignidaniilulusaniign Overridden Tumanagn (waziliu virtual Tu C++)

Tushatng Java waz C++ dgdudluamonts Overriding asifiulginiida  Animal
animalRefli = new Dog(); %32 Animal* animalPtrl = new Dog(); L&AN3an
animalRef1.makeSound(); %32 animalPtri->makeSound(); lNSam makeSound()
wadpatd Dog vzgnisanld lildwas Animal #Hdasattsuasn1svineuaas Dynamic
Binding

unil 5: nsFuNanAUELTR

5.1 wuldAnuanIsrunanqauauila (Inheritance)

AsFuvasquaud  (Inheritance)  (funilolundnnnsdrdayuas  Object-Oriented
Programming (OOP) #s1aliaaaniie (13an31 Subclass w3a Child Class) aunsasu
Aauauls (attributes) wazwasiinssu (methods) wasdnmananiis (13un31 Superclass w3a
Parent Class) un&o1ulé Fodoiaduuurdanisinléandunnldini (Code Reusability)
waradromuduiusuuy “.u” (is-a relationship) szuitsmaasingg

sz Tariaasn1sdunanaaautia:



1. nsi1ldandunn1dTnal (Code Reusability): aanagnliduiludasdauldadn
dvFupuautiduasiusaniidaglunatau

2. NsuUEEANEINISa (Extensibility): arunsaiinauautifiniaiusaninag u
aatagn kel Taalunssnusiamanaa

3. n1sa¥redrduduaasaana (Class Hierarchy): s1alunisdnssdaunasadrsainy
Futusszrinemand inlr tasea319TUsINSNTAINUTEALIULLAZ AN a1 adi L

5.2 n1suUsenIARaNALLNLasAAIAGN

5.2.1 nsFunanquaulidilu Java

Tu Java 15@€1350 extends Tun1sszuINPaIdFanFUNAAUIINAATALLA

finati19 Java:



// Superclass (@aanaus)
class Animal {
String name;

public Animal(String name) {
this.name = name;

public void eat() {
System.out.println(name + " is eating.");

// Subclass (eanagn) Funamsann Animal
class Dog extends Animal {
String breed;

public Dog(String name, String breed) {
super(name); // 3un%% constructor aasaanauws
this.breed = breed,;

public void bark() {
System.out.println(name + " barks!");

public void displayInfo() {
System.out.println("Name: " + name + ", Breed: " + breed);

public class Main {
public static void main(String[] args) {
Dog myDog = new Dog("Buddy", "Golden Retriever");
myDog.eat(); // iusae eat dunaennann Animal
myDog.bark(); // iwsaa bark ifluaas DOg vag
myDog.displayInfo();

e class Dog extends Animal:#U1EAIUINAANA Dog FUNAAUIINNAAE Animal

e super(name) : 1E&1SULSaN constructor AasAALLL



5.2.2 n1sfuvanqauaudiiu C++
T C++ WLe3adnuny : @INEI public (M3a protected, private ) LasEamanaiy

ginaeing C++:



#include <string>
#include <iostream>

// Superclass (eaanawd)
class Animal {
public:

std::string name;

Animal(std::string name) : name(name) {}

void eat() {
std::cout << name << " is eating." << std::endl;

+

// Subclass (eaan@gn) Funamann Animal
class Dog : public Animal {
public:

std::string breed;

Dog(std::string name, std::string breed) : Animal(name), breed(breed) {}

void bark() {
std::cout << name << " barks!" << std::endl;

void displayInfo() {
std::cout << "Name: " << name << ", Breed: " << breed << std::endl;

1

int main() {
Dog myDog("Buddy", "Golden Retriever");
myDog.eat(); // wusas eat Funaawnann Animal
myDog.bark(); // iusaea bark ifluzas Dog iay
myDog.displayInfo();

return 0,

e class Dog : public Animal :#UNEAINUINAANE Dog FUNAANIINNAANH
Animal LUU public

e Animal(name) : TEdru5ui3an constructor aadmanauuTu initializer list



5.3 n15t3an g Constructor a1av@aaLLa

<

lafinsadrsdauanduasmanagn Constructor aasmanatiiazgnisanlgdnauiaua vivaln

vV

Auladindruuasearatiludauanatiuldsunisisuduattignsdag

e Java: 1E@d135a super() wiat3an Constructor aasmanaui tnadasiuddonsn
Tu Constructor was@anagn

e C++:13an Constructor uasmaawaiTu initializer list uag Constructor @anagn

5.4 n15 Overriding Methods

] '
ala A

n15 Overriding Method Aanisiearagnilizuinsanidia, «wledayadondy wax
wisaleasinlauduiusanluraraud inaliaaagningfinssuiinansvaanluainaana
LUFIUNSULNS AT

5.4.1 n15 Overriding Tu Java

Tu Java a1u1sal% @override annotation iiagiansiadauinusantiuiiunis override
LSRN TUAANFLNIS IUSa bal

sinati19 Java:



class Animal {
String name;

public Animal(String name) {

this.name = name;

public void makeSound() {
System.out.println(name + " makes a sound.");

class Cat extends Animal {
public Cat(String name) {
super (name);

@Override
public void makeSound() { // Overriding makeSound method
System.out.println(name + " meows.");

public class Main {
public static void main(String[] args) {
Animal animal = new Animal("Generic Animal");
animal.makeSound(); // Output: Generic Animal makes a sound.

Cat cat = new Cat("Whiskers");
cat.makeSound(); // Output: Whiskers meows.

5.4.2 n15 Overriding Tu C++

vao ad

Tu C++ ausalE@dddsa virtual TulusanuUaIAANALN Lhaz override lutusanuad

Aandan (C++11 auly) Wassyiusaniiuaiuisagn override 16 waziflunns override
2399

ginaei1g C++:



#include <string>
#include <iostream>

class Animal {
public:
std::string name;

Animal(std::string name) : name(name) {}

virtual void makeSound() { // 44 virtual .@ad%% usaeiia nusagn override 'l
std::cout << name << " makes a sound." << std::endl;

1

class Cat : public Animal {
public:
Cat(std::string name) : Animal(name) {}

void makeSound() override { // %% override idaszydnifluns override iusaa
TUuARELH

std::cout << name << " meows." << std::endl;
1

int main() {
Animal animal("Generic Animal");
animal.makeSound(); // Output: Generic Animal makes a sound.

Cat cat("whiskers");
cat.makeSound(); // Output: Whiskers meows.

// nns%%9u Polymorphism (aznanafisluunda’ly)

Animal* polyAnimal = new Cat("Tom");

polyAnimal->makeSound(); // Output: Tom meows. (&1 makeSound .flu
virtual)

delete polyAnimal;

return 0,

. al a Pt = [y il a Y] o .
e virtual: @35l lu C++ JarudrdsyatnoBiodrnsunisvin Polymorphism Tax

wztlainisisaniusannu Pointer 15a Reference aag@anaibi



e override: l{lusgraTunisasraaau (compiler check) Ftusantiuiiiunns
override Lusan TuAaNaLLLaS I3 a L

‘IJ‘VI1./‘I 7: AANALBIUUGITULL AL DU SN

7.1 uurAnaas Abstraction (n1sdausaasidsa)

Abstraction (n1sdausimasidan) Hunflslundnnsdrdeyuas Object-Oriented
Programming (OOP) #jaitiuntsuansianizdiayansuiunazafaussazidaaiiliswiu
aanluangldoru  aaligldaursaldnausuingldlaglugasdinaaTuingiuvineu
atnols ndnn1siidrsananududaunasszununazin i ldnidnladnadu

Ls1@1u150310 Abstraction 161 1aa 14 Abstract Classes w.as Interfaces

7.2 pandt@ouusssu (Abstract Classes)

AadLBounusssy (Abstract Class) damanadiliaiunsaadrsdaviandlélaanss (lu
au1sn new 1¢) uwsgnaanuuuniaifluaanausiliearaduduvanlulfoiu aarade

uusTsUEINNsalvslNsanUng (concrete methods) Laziusant@ouiusssu (abstract
methods)

isanLBouINEs5U (Abstract Method) Aatusaniiusznielius lufinas implement (lud
body) aatagnidunanaINeaFLBIUINETINILADY  implement LNSAALBIUINESTTN
visnuaiagluaaiaui dazduaaragniuiazdagnisenieiumaiaBouinsssusie

7.2.1 n15Usen e Abstract Class tae Abstract Method Tu Java
Tu Java 1€@d35a abstract Tun1sUsznIAAaALLAZLNEAR

ginati19 Java:



// Abstract Class
abstract class Shape {
String color;

public Shape(String color) {
this.color = color;

// Abstract method (%1## body)
public abstract double getArea();

// Concrete method
public String getColor() {
return color;

public void displayColor() {
System.out.println("Color: " + color);

// Concrete Class duwaaann Shape
class Circle extends Shape {
double radius;

public Circle(String color, double radius) {
super(color);
this.radius = radius;

@Override
public double getArea() { // éas implement abstract method getArea()
return Math.PI * radius * radius;

// Concrete Class duwasann Shape
class Rectangle extends Shape {
double width;
double height;

public Rectangle(String color, double width, double height) {
super(color);
this.width = width;
this.height = height;



@Override
public double getArea() { // #&as implement abstract method getArea()
return width * height;

public class Main {
public static void main(String[] args) {
// Shape s = new Shape("Red"); // Error: Cannot instantiate the type
Shape

Circle circle = new Circle("Red", 5.0);
System.out.println("Circle Area: " + circle.getArea());
circle.displayColor();

Rectangle rectangle = new Rectangle("Blue", 4.0, 6.0);
System.out.println("Rectangle Area: " + rectangle.getArea());
rectangle.displayColor();

// Polymorphism with Abstract Class
Shape s1 = new Circle("Green", 7.0);

Shape s2 = new Rectangle("Yellow", 3.0, 5.0);

System.out.println("Area of si1: " + sl.getArea());
System.out.println("Area of s2: " + s2.getArea());

7.2.2 n1susen e Abstract Class taz Abstract Method Tu C++

Tu C++ LusanLBIUINEssNLSan31 Pure Virtual Function @oudszn@lnanisiiviun = 0
Minanisusenieusan @anaid Pure Virtual Function asinetiaanficiusanazdainiu
Abstract Class Taaaa Lusdia

ginaei1g C++:



#include <string>
#include <iostream>

// Abstract Class
class Shape {
protected:

std::string color;

public:
Shape(std::string color) : color(color) {}

// Pure Virtual Function (Abstract method)
virtual double getArea() = 0;

// Concrete method
std::string getColor() {
return color;

void displayColor() {
std::cout << "Color: " << color << std::endl;

// Virtual destructor is important for proper memory deallocation
virtual ~Shape() = default;

iy

// Concrete Class duwaaann Shape
class Circle : public Shape {
private:

double radius;

public:
Circle(std::string color, double radius) : Shape(color), radius(radius)

{3

double getArea() override { // &as implement pure virtual function
getArea()
return 3.14159 * radius * radius;

}i
// Concrete Class &uwamann Shape

class Rectangle : public Shape {
private:



double width;
double height;

public:
Rectangle(std::string color, double width, double height)
Shape(color), width(width), height(height) {}

double getArea() override { // &as implement pure virtual function
getArea()
return width * height;

i

int main() {
// Shape s = new Shape("Red"); // Error: Cannot instantiate abstract
class

Circle circle("Red", 5.0);
std::cout << "Circle Area: " << circle.getArea() << std::endl;
circle.displayColor();

Rectangle rectangle("Blue", 4.0, 6.0);
std::cout << "Rectangle Area: " << rectangle.getArea() << std::endl;
rectangle.displayColor();

// Polymorphism with Abstract Class
Shape* s1 = new Circle("Green", 7.0);
Shape* s2 = new Rectangle("Yellow", 3.0, 5.0);

std::cout << "Area of sl: " << sl->getArea() << std::endl;
std::cout << "Area of s2: " << s2->getArea() << std::endl;
delete s1;

delete s2;

return 0;

7.3 dumasing (Interfaces)

dumading (Interface) Aafuiidanuaspanafiusznausaiusant@surusssuvionua (Tu
Java nau Java 8) wialusaniiiu public abstract Tesu3ane dutvasinalaiaginuisad
fadsduaaud (instance variables) ‘161 (ant3u public static final constants) was



Tuanunsafl constructor 16 dumasiwalfidiasvuadayayn (contract) dreanalag 7
. = A’ k4 I ] ' 3
implement dumasinasiiazdasdiusaninantin

7.3.1 n1susenae Interface Tu Java

Tu Java

1%@€35m interface Tunisusznd dutnasinaaiu1saliusan default Lhae
static ‘e

ok
faLkel Java 8 tiludiulal

sinati19 Java:



// Interface
interface Flyable {
void fly(); // Tewd3unuifiu public abstract

// Default method (&sud Java 8)
default void land() {
System.out.println("Landing...");

// Static method (&sud Java 8)
static void describe() {
System.out.println("This interface defines flying behavior.");

// Class implement Interface
class Bird implements Flyable {
String name;

public Bird(String name) {
this.name = name;

@0override
public void fly() {
System.out.println(name + " is flying with wings.");

class Airplane implements Flyable {
String model;

public Airplane(String model) {
this.model = model;

@Ooverride
public void fly() {
System.out.println(model + " is flying with engines.");

public class Main {
public static void main(String[] args) {
Bird eagle = new Bird("Eagle");



eagle.fly();
eagle.land(); // +5un%% default method

Airplane boeing = new Airplane("Boeing 747");
boeing.fly();
boeing.land();

Flyable.describe(); // .3un4% static method
// Polymorphism with Interface
Flyable f1 = new Bird("Sparrow");

Flyable f2 = new Airplane("Airbus A380");

f1.fly();
f2.fly();

7.3.2 n1susend Interface Tu C++ (Abstract Class with Pure Virtual
Functions)

C++ lufluur@a interface laamsdiidau Java usigiuisadraaswgiinssuuasduin

asineleiloald Abstract Class #f Pure Virtual Function visuue wazlifidiayasundn
(data members) #3adi6i static const LYY

#inatine C++ (31aav Interface):



#include <string>
#include <iostream>

// d1ams Interface &-u Abstract Class #fiue Pure Virtual Functions
class IFlyable {
public:

virtual void fly() = 0;

virtual void land() = 0;

virtual ~IFlyable() = default; // Virtual destructor is important

i

// Class implement Interface
class Bird : public IFlyable {
private:

std::string name;

public:
Bird(std::string name) : name(name) {}

void fly() override {
std::cout << name << " is flying with wings." << std::endl;

void land() override {
std::cout << name << " is landing on a branch." << std::endl;

+i
class Airplane : public IFlyable {
private:

std::string model;

public:
Airplane(std::string model) : model(model) {}

void fly() override {

std::cout << model << " is flying with engines." << std::endl;

void land() override {
std::cout << model << " is landing on a runway." << std::endl;

iy

int main() {



Bird eagle("Eagle");
eagle.fly();
eagle.land();

Airplane boeing("Boeing 747");
boeing.fly();
boeing.land();

// Polymorphism with simulated Interface
IFlyable* f1 = new Bird("Sparrow");

IFlyable* f2 = new Airplane("Airbus A380");

f1->fly();
f2->fly();

delete f1;
delete f2;

return 0;



7.4 aULLONEINITENINI Abstract Class ttas Interface

Aauaula Abstract Class Interface (Java)
u , L. 5 liignunsaadredauandles
n1sasr9dautans Tuarunsaddrdauand b6 lnanse
Tnansg
Ly w6 abstract methods (naw Java
{9 abstract waz concrete » .
Lusan 8), il default wa static methods
methods v
‘161 (sVaLLe Java 8)
. _ 5 duel public static final
s gduusduananud L6
constants
Constructor i constructor 16 ‘13d constructor

19
funas/Implement

Inquseaod

AaNaan extends @anaui leiLied

AANALAEN

Udvsuasrolaseadroiugruaas
panaddauFuiusuuy I’ (is-
a relationship) wazdiasnsivimand
aningfinssusINAUUIIFIU

Aand implements ‘l&uang

interface

g usunnuadayaun (contract)
UAINOHNTINAMAFE99 F111TD
¢ Toeluaulaitaaranaidud
ANuFuRNusAuatols

unfl 8: n1sdansdialawane (Exception

Handling)

8.1 wuldAntaINIsIANISUaRANAA

n1sdan1sdialanana (Exception Handling) flunalnluniunTusunsudtaalilusunsa
Fursadanisfugaunisaifliandaniadiaianarafiiinduszniton1ssulusunsu
(runtime errors) ‘lgatvadnonu Lmuﬁawqmﬁwmuaaﬁuﬁ (crash) n1sdmnisdaiawana
fra T TUsINsHT A uNUNIU (robust) waztindadaundu

diaReawaa (Error) @datlynnndausonazdnasud lalulalusenitonissuldsunsy tgu
nilaau3 lidwa (OutOfMemoryError)



diauniu  (Exception) @awanisaliiliunddiiAinduszninonissulusunsu Foauisa
Janrsuwazdduled 1@y nasuasdaaud  (ArithmeticException), n1sidindeansisduan
UAULUR (ArraylndexOutOfBoundsException), nsillalWad luiwy
(FileNotFoundException)

8.2 UsstanauavdiaantIu (Types of Exceptions)

Tu Java az C++ fn1sutvsuszinvaaddiaant S udibaneatiuLantias

8.2.1 Usstnnaasdiaantiulu Java
Java wisdiaantIuaantiu 3 Uszennunannialdi@ana Throwable :

1. Checked Exceptions: diazantiufinanluiaasiisdulidasdnnns (checked at
compile-time) unnludan1saziindiafianatanluniseaulng drat1oigu
IOException, SQLException ¥niAnainiladaniauanilusinsuaiuqulale

2. Unchecked Exceptions (Runtime Exceptions): siaaniiudilaitfodulvisiasdnnns
(not checked at compile-time) waaasnanidasnsaudluiguine shatroagu
ArithmeticException, NullPointerException,

ArrayIndexOutOfBoundsException fnifinarndafanaralunisidaulusunsuy

3. Errors: flayuniisrausonaziinazud lalala lussninenissulusinsu tdu

OutOfMemoryError , StackOverflowError

8.2.2 Ussnnaavdiaant3ulu C++

C++  lulagudsUszenndiaantiuatitailuntenisivilan Java  weitaavinluasldmnana
std: :exception LHumatduluasdiaantIuNINTgIUGNY LardaINITaFZediaantIuaag
dagle

8.3 n1sdnn15tiatntIunE try-catch-finally

nalnuanlunisdnnisdiaantiu@daudan try-catch-finally

e try block: \{ludgruraslanfiaranaliiindaantiu

<

e catch block: 1flugruvasldafiazvinouiaindiaaniuiszulu try block

q



e finally block: \Hugrunasldniiasironuana luiraeiindaaniunsalinnu
Anlddrusudunsnans (du Ualuws, Uan1siFansiagrudiaya)

8.3.1 n1sdanasdiaantiulu Java

ginati19 Java:



import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileReader;

import java.io.IOException;

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

// éamdne 1: ArithmeticException (Unchecked Exception)

try {
int result = 10 / 0; // az.fa ArithmeticException
System.out.println("Result: " + result);

} catch (ArithmeticException e) {
System.out.println("Error: Division by zero is not allowed.");

System.out.println("Exception message: " + e.getMessage());
} finally {

System.out.println("Finally block for division example.");
}
System.out.println("------------“"-“"“-““------eo- - "),

// §ratng 2: FileNotFoundException (Checked Exception)
FileReader fr = null;
try {
File file = new File("nonexistent.txt");
fr = new FileReader(file);
// sulds. ..
System.out.println("File read successfully.");
} catch (FileNotFoundException e) {
System.out.println("Error: File not found.");
System.out.println("Exception message: " + e.getMessage());
} catch (IOException e) { // s wnsaddnanu catch block 'Lé
System.out.println("Error: An I/0 error occurred.");
System.out.println("Exception message: " + e.getMessage());
} finally {
System.out.println("Finally block for file example.");
if (fr '= null) {
try {
fr.close();
System.out.println("File reader closed.");
} catch (IOException e) {
System.out.println("Error closing file reader: " +
e.getMessage());

}



System.out.println("Program continues after exception handling.");

8.3.2 n1sdanasdiaantiulu C++

giaei1g C++:



#include <iostream>

#include <string>

#include <stdexcept> // dwmsu std::exception wazaanagn
#include <fstream> // & usu ifstream

void divide(int a, int b) {
if (b == 0) {
throw std::runtime_error("Division by zero is not allowed."); // Tuu
dauns AU
}

std::cout << "Result of division: " << a / b << std::endl;

void readFile(const std::string& filename) {
std::ifstream file(filename);
if (!file.is open()) {
throw std::runtime_error("Could not open file: " + filename);

std::string line;

std::getline(file, line);

std::cout << "First line of file: " << line << std::endl;
file.close();

int main() {
// §aadng 1 nasunshaudud
try {
divide(10, 0);
} catch (const std::runtime_error& e) { // $udauniiuilszian runtime_error
std::cerr << "Caught exception: " << e.what() << std::endl;
} catch (const std::exception& e) { // s wasasufiaunidulseiandug 1§
std::cerr << "Caught generic exception: " << e.what() << std::endl;
} finally { // C++ 1sif finally block Tauass waainisadnanslédy RAILI wia
NNSAANITAIUTR
std::cout << "Simulated finally block for division example." <<
std::endl;
}

std::cout << Memm oo " << std::endl;

// &radne 20 ansudlalddd ldwy
try {
readFile("nonexistent.txt");
} catch (const std::runtime_error& e) {
std::cerr << "Caught exception: " << e.what() << std::endl;



} catch (const std::exception& e) {
std::cerr << "Caught generic exception: " << e.what() << std::endl;
std::cout << "Program continues after exception handling." << std::endl;

return 0;

o TuC++'14ifl finally block Taansainiliau Java waauisadtaaingfiinssuiaans
Aulalaaldinalia RAIl (Resource Acquisition Is Initialization) n3an1s3ans
n¥wanseradalunnidunisuasian

e e.what() TEdrusuiediaminuaduradiaantiu

8.4 n15taudiaantiu (Throwing Exceptions)

ugmseTusunsudniludasadronas Taudaaniiutasiiansranuanrunisainlugnéiag

8.4.1 n1staudiaant3ulu Java

dtaldo’ ad

E@A0135a throw Walaudauanddiaaniiu wag throws Tun1sUseznIANEaNINAN

TaudiaantJudsstanianting (8115u Checked Exceptions)

siqati19 Java:



public class CustomException extends Exception {
public CustomException(String message) {
super (message);

public class AgevValidator {
public void validateAge(int age) throws CustomException {
if (age < 0 || age > 120) {
throw new CustomException("Invalid age: " + age + ". Age must be
between 0 and 120.");

}

System.out.println("Age " + age + " is valid.");

public static void main(String[] args) {

AgeValidator validator = new AgeValidator();

try {
validator.validateAge(25);
validator.validateAge(-10);

} catch (CustomException e) {
System.out.println("Caught custom exception: " +

e.getMessage());

}

8.4.2 nastaudiaantiulu C++
1A3%0 throw Iialaudauanddiaantiu

ginaei1g C++:



#include <iostream>
#include <string>
#include <stdexcept>

// @519 Custom Exception Teudunamann std::runtime_error
class InvalidAgeException : public std::runtime_error {
public:

InvalidAgeException(const std::string& message)
std::runtime_error(message) {}

i

class Agevalidator {
public:
void validateAge(int age) {
if (age < 0 || age > 120) {
throw InvalidAgeException("Invalid age: " + std::to_string(age)
+ ". Age must be between 0 and 120.");
}

std::cout << "Age " << age << " is valid." << std::endl;

iy

int main() {
AgeValidator validator;
try {
validator.validateAge(25);
validator.validateAge(-10);
} catch (const InvalidAgeException& e) {

std::cerr << "Caught custom exception: " << e.what() << std::endl;
} catch (const std::exception& e) {

std::cerr << "Caught generic exception: " << e.what() << std::endl;
}
return 0;

8.5 Custom Exceptions

n1sa%19 Custom Exceptions aial#lusinsuaiuisaszylssiavaasdiaianaiaianie
rzadsdulatuaailyniled i linisdanisdaRanatafiadrudaautasdussdndaw
UINAY



e Java: a319aaalutififumanann Exception (#115u Checked Exception) n3a
RuntimeException (#115u Unchecked Exception)

o C++:a3manaludffumanann std: :exception w3amanagnauay

std::exception LU std::runtime_error %32 std::logic_error

unil 9: maatandunaslaseasrediayatiugru

9.1 uurdntavmaatandu (Collections)

maalandu (Collections) datnsuiI$niiaraliisnarursadaiiu danas wazitinfenguaa
sdautandldatnofiuseandnn Taadilassadqediaya (Data Structures) fiviarnuanalv
WWanTdarumunnizauaaden  Aaatanduslalinisiteutudayadrurunniduly
T§dnadunaranaiududaulunisidauldn

Tu Java @ Java Collections Framework &aiilugauasdunasinagiazaaiaiildinnis
nauuadsdauang aulu C++ 2:8 Standard Template Library (STL) #ifimauinuiuas
(Containers) wazadana3yiu (Algorithms) iedraadeiu

9.2 dutnasinagnaniu Java Collections Framework

. aa & 9] o &
Java Collections Framework dautnastWeaunane eati:

1. List : \flumaatanduiliAudayawuuiidnéiu (ordered collection) waraun1aTHd
dayag1iule (duplicates) nnsidinGediayarinle laald index
o Implementations: ArrayList, LinkedList , Vector

[J o

2. Set: Lﬁuﬂaal,anfi‘j’uﬁl,ﬁusﬁauaLLuuvLaisﬁﬂﬁu (unique elements) wazlufid6dud
LUUDU
o Implementations: HashSet , LinkedHashSet, TreeSet

3. Map : tllupaatanduiiudayalusunuuguas@d-an (key-value pairs) Tna#idtiae
giaglugiu
o Implementations: HashMap, LinkedHashMap, TreeMap , Hashtable



4. Queue : tiumaatanduinudiayawuutdindauaannau (First-In, First-Out - FIFO)
o Implementations: LinkedList, PriorityQueue

9.3 Tasvasrodiayaugrulu Java

9.3.1 List (ArrayList iae LinkedList)

[

List tdudumasinanldinudayatuudiaeiu

* ArrayList : Tlassadouuu Dynamic Array tinngd1usunisidinfodiayavuugy
(random access) fae index wein15LAN/audiayansinalIavEn
e LinkedList : T¥Tassa$rouuu Doubly Linked List innngdnsunisifin/audiaya

AsINaNg ein1sidinfediayanuuguazEinin ArraylList

finating Java ArrayList :



import java.util.ArraylList;
import java.util.List;

public class ListDemo {
public static void main(String[] args) {
List<String> names = new ArraylList<>();
names.add("Alice");
names.add("Bob");
names.add("Charlie");
names.add("Bob"); // aunnald#fifayadn

System.out.println("Names: " + names); // Output: Names: [Alice,
Bob, Charlie, Bob]
System.out.println("Size: " + names.size()); // Output: Size: 4

System.out.println("Element at index 1: " + names.get(1)); //
Output: Element at index 1: Bob

names.remove("Bob"); // au Bob ¢ausniliaa
System.out.println("Names after removing Bob: " + names); // Output:
Names after removing Bob: [Alice, Charlie, Bob]

names.remove(0); // au element # index 0
System.out.println("Names after removing index ©: " + names); //
Output: Names after removing index ©: [Charlie, Bob]

for (String name : names) {
System.out.println("Name: " + name);

9.3.2 set (HashSet was TreeSet)
set (fuduvasinaildiAudiayanuuludiAu

< L4 ol o [ 5 [ ° [ <
* Hashset : LAudiayauuuliiZaeansiu (unordered) waslisudszdugddiunisihu

aal

diaya tunzdnsunsdifidasnisausilunisiiu/au/dunidiaya

e TreeSet : INudiayauutsasaneu (sorted) ausssusirfuasdiaya nianu
Comparator fifinvua truzdUSunsiiciagnisdayansaoasu

ginating Java HashsSet :



import java.util.HashSet;
import java.util.Set;

public class SetDemo {
public static void main(String[] args) {
Set<String> uniqueNames = new HashSet<>();
uniqueNames.add("Alice");
uniqueNames.add("Bob");
uniqueNames.add("Charlie");
uniqueNames.add("Bob"); // azlsigniiis tws e

System.out.println("Unique Names: " + uniqueNames); // Output:
Unique Names: [Alice, Bob, Charlie] (&1duatawnnadneiu)
System.out.println("Size: " + uniqueNames.size()); // Output: Size:

System.out.println("Contains Bob? " + uniqueNames.contains("Bob"));
// Output: Contains Bob? true

uniqueNames.remove("Alice");
System.out.println("Unique Names after removing Alice: " +
uniqueNames);

}

9.3.3 Map (HashMap tae TreeMap)
Map fuduimafinadlfifudayanuudd-an

(<] v ol o v 5% 1% o [ <
* HashMap : tAudiayaruulait3asaneiu (unordered) waglaifulszdudrdunisiiu

daya tunzdnsunsdifidasnisanusilunisiiu/au/dunidiayaca@d

<

* TreeMap : tNudiayauutsasasiudd (sorted by key) ausssuaiduasdd nsanu

Comparator #f1uue LN F USuNTAdasn1sdayai eI s unNAL

fnat1v Java HashMap :



import java.util.HashMap;
import java.util.Map;

public class MapDemo {

public static void main(String[] args) {

Bob=26,

Alice's

Map<String, Integer> ages = new HashMap<>();
ages.put("Alice", 30);

ages.put("Bob", 25);

ages.put("Charlie", 35);

ages.put("Bob", 26); // daa2as Bob azgnddieaaiiu 26

System.out.println("Ages: " + ages); // Output: Ages: {Alice=30,
Charlie=35} (&1duarawandafiu)

System.out.println("Alice's age: " + ages.get("Alice")); // Output:
age: 30

System.out.println("Contains key Charlie? " +

ages.containsKey("Charlie")); // Output: Contains key Charlie? true

ages.remove("Bob");
System.out.println("Ages after removing Bob: " + ages);

for (Map.Entry<String, Integer> entry : ages.entrySet()) {
System.out.println("Name: " + entry.getKey() + ", Age: " +

entry.getvalue());

}

9.4 Tasea¥rediayafiugrulu C++ Standard Template
Library (STL)

C++ STL fmautnuuasitiautvindu Java Collections Framework:

1. std:
2. std:
3. std:
4. std:

5. std:

:vector : \fltuLvin ArrayList flu Dynamic Array fianunsausuauia’lé
:1list : 1#iauvin LinkedList t{lu Doubly Linked List

:set : LAULYIN HashSet (W61 std::set dziAudiayanuutiasasdulaua)

< ¥

:unordered_set : 1#iguLyin HashSet (tAudiayawuuluiZaodeiu)

u

:map : LAaULYin TreeMap (tAudiayauuu@d-@n wavisasaduaiu@d)



6. std: :unordered_map : \i2uL¥i1 HashMap (sNudiayanuu@d-an wazluZasaeiu)
7. std: :queue : L#78ULYi1 Queue (FIFO)

8. std::stack : Tassadodiayauutdinnasaandau (Last-In, First-Out - LIFO)

9.4.1 std: :vector

giNaei19 C++ std: :vector :

#include <iostream>
#include <vector>
#include <string>

int main() {
std::vector<std::string> names;
names.push_back("Alice");
names.push_back("Bob");
names.push_back("Charlie");
names.push_back("Bob"); // aun ail#fidayad

std::cout << "Names: ";
for (const std::string& name : names) {

std::cout << name << " ",
}
std::cout << std::endl; // Output: Names: Alice Bob Charlie Bob
std::cout << "Size: " << names.size() << std::endl; // Output: Size: 4
std::cout << "Element at index 1: " << names[1] << std::endl; // Output:

Element at index 1: Bob

names.erase(names.begin() + 1); // au element # index 1 (Bob)

std::cout << "Names after removing index 1: ";

for (const std::string& name : names) {

std::cout << name << " ",

}

std::cout << std::endl; // Output: Names after removing index 1: Alice
Charlie Bob

return O;



9.4.2 std: :map

fae19 C++ std::map:

#include <iostream>
#include <map>
#include <string>

int main() {
std: :map<std::string, int> ages;
ages["Alice"] = 30;
ages["Bob"] = 25;
ages["Charlie"] = 35;
ages["Bob"] = 26; // @1aag Bob azgnddianiiu 26

std::cout << "Ages: ";
for (const auto& pair : ages) {
std::cout << pair.first << "=" << pair.second << " ";

}
std::cout << std::endl; // Output: Ages: Alice=30 Bob=26 Charlie=35

std::cout << "Alice's age: " << ages["Alice"] << std::endl; // Output:
Alice's age: 30

if (ages.count("Charlie")) {
std::cout << "Contains key Charlie? Yes" << std::endl; // Output:
Contains key Charlie? Yes

}

ages.erase("Bob");
std::cout << "Ages after removing Bob: ";
for (const auto& pair : ages) {
std::cout << pair.first << "=" << pair.second << " ";
}
std::cout << std::endl; // Output: Ages after removing Bob: Alice=30
Charlie=35

return 0;




un 10: n153nN1T INdnasdiuys/ta16iys
(File 1/0)

10.1 wurfAnuadn1sIans tng

n1s¥an1sIWE (File 1/0 - Input/Output) Fanszuiunisiilusunsuanudayaainlug
(Input)  wiatdaudayaaslulud  (Output) n1sdansluddudod oy Tun1siaun
Tusunsufidiasnisiiudiayaiuuniig (persistent storage) GediayavsiismoasuiiTusunsy
U Ldn

Indarusatfiuldnanadssian tdu Tnddianu (text files), Twaluun3 (binary files), Tna
k4 &I 74 o/ v %
sunw, Tuddas tludu Tuuniiazidunisdanis lwddaaruilundn

10.2 n1sauttastdaulwddianrauiu Java

Java fleanduazdwmvadinadruiuninluninina  java.io @insunisdanising Taa
Aanandaulddnsunisaruiazsidaulnddaninuda FileReader , Filewriter,

BufferedReader , ttay BufferedWriter

10.2.1 nrsiflaulwddiama1u (Writing to a Text File)

1% Filewriter @ nSurdiaudnuszadlulwd waz Bufferedwriter tWNatANUszENEA W
Tun1sidiau (buffering)

siqati19 Java:



import java.io.BufferedWriter;
import java.io.FileWriter;
import java.io.IOException;

public class FileWriterDemo {
public static void main(String[] args) {
String filename = "output.txt";
try (BufferedWriter writer = new BufferedwWriter (new
FilewWriter(filename))) {
writer.write("Hello, this is the first line.\n");
writer.write("This is the second line.\n");
writer.newLine(); // duuss#alunsd
writer.write("And this is the third line.");
System.out.println("Successfully wrote to the file: " +
filename);
} catch (IOException e) {
System.err.println("Error writing to file: " + e.getMessage());

e FileWriter(filename):&3198auiand Filewriter ai@aulwd nanludludag

U

(%4

zadrediulnd nindagazidizuviu (overwrite) nindiasnisidiausiaving (append) 19

1% new FilewWriter(filename, true)

e Bufferedwriter : dalin1si@audussaniamuinduleanisiiudayalilu
dnWinadnaudiazidauadlwaade

e try-with-resources :ifuauautifuas Java Nx2aTdiulainndnens (1xu

q

writer ) azgnilnlaadnludfidananainudan try ludnesiAndiaaniiunialal
AN
10.2.2 n1sarulnddiami1u (Reading from a Text File)

1% FileReader @ wnsuanudnuszanlnd waz BufferedReader tiatiuussdndainTu
n1sanu (buffering) wazausaaulaiazussiie

siqati19 Java:



import java.io.BufferedReader;
import java.io.FileReader;
import java.io.IOException;

public class FileReaderDemo {
public static void main(String[] args) {
String filename = "output.txt"; // ‘ludfasqsarndradiadaunta
try (BufferedReader reader = new BufferedReader (new
FileReader(filename))) {
String line;
System.out.println("Reading from file: " + filename);
while ((line = reader.readLine()) != null) {
System.out.println(line);

}
System.out.println("Successfully read from the file.");
} catch (IOException e) {
System.err.println("Error reading from file: " +
e.getMessage());

}

e FileReader(filename) : @¥198autand FileReader tiag ulng

e BufferedReader : %relWn1sa 1 ulusednsanwundullasiiusan readLine()
dunsuaudayafiazussvie

10.3 n1saquastdaulnddianrnulu C++

Tu C++ Td@ana fstream Foadlulausi3 <fstream> @ nsuni1sdanising Taad
ofstream dnsutdiawlna was ifstream dunsuaulna

10.3.1 nrsiflaulwddiama1u (Writing to a Text File)
U ofstream (output file stream) iaidiaudiayaaslulna

ginaei1g C++:



#include <fstream> // d usu ofstream
#include <iostream> // &-wsu cout, cerr

#include <string> // & wmsu string

int main() {
std::string filename = "output_cpp.txt";
std::ofstream outputFile(filename); // a5qsdauiand ofstream waz.falud

if (outputFile.is_open()) { // as7agauiqcialnddssansalsd
outputFile << "Hello from C++! This is line 1.\n";
outputFile << "This is line 2.\n";
outputFile << "And line 3.\n";
outputFile.close(); // dalwa
std::cout << "Successfully wrote to the file: " << filename <<
std::endl;
} else {
std::cerr << "Error: Could not open file for writing: " << filename
<< std::endl;

}

return 0,

® std::ofstream outputFile(filename);:a§105QUL%ﬂﬁ ofstream LiazWeNay
e lwa filename wnlnadlaifdagazadrotiuluu nindagavidiauviu (overwrite)
wingasnisidiausiaving (append) Ml% std: :ofstream outputFile(filename,

std::ios::app);

* outputFile << ...: 1% operator << Tun1si@isudiayaadlwad adnadunislg
std: :cout

Y

e outputFile.close(); : Unlnd ludsdrdaiatiuiindayawazs@uninansg

10.3.2 n1sda1ulwddiama1u (Reading from a Text File)
Uk ifstream (input file stream) ilagudiayaanlng

ginating C++:



#include <fstream> // & w$u ifstream
#include <iostream> // &-wsu cout, cerr
#include <string> // @ wsu string, getline

int main() {
std::string filename = "output_cpp.txt"; // lddfiasreandaatiadaunin
std::ifstream inputFile(filename); // &a519faucang ifstream waz.ilalua

if (inputFile.is_open()) { // esragauqdidaldsadrtSania’ly
std::string line;
std::cout << "Reading from file: " << filename << std::endl;
while (std::getline(inputFile, line)) { // s ufiazussinaunitaznualud
std::cout << line << std::endl;

}
inputFile.close(); // fa'lud
std::cout << "Successfully read from the file." << std::endl;

} else {
std::cerr << "Error: Could not open file for reading: " << filename
<< std::endl;

}

return 0;

® std::ifstream inputFile(filename);:a§10§aUL%ﬂﬁ ifstream LiasWaa1d
\Ualnd filename

® std::getline(inputFile, line) :a’mﬁagamn inputFile Pazussvinaziiu
15Tuuds line az@u@n true s ulafidoaulél way false (lafogaFuan tna

nIaintaNanaim

10.4 n153an15 W& luun3 (Binary File 1/0)

UANANNITAULALLT U INATAaANLEAY  UNIRSs1a1afaddnn 1sAU NS luuls T
<, ' = % L o [~1 Y]
Wunisausazidaudayalugunuuluaingase toaludrunisuilasiiudnasey

-l
10.4.1 n159an15 W& luur3Tu Java

1% FileInputStream Wag FileOutputStream @alusunisanutastdanlud uwas
%4 u S v a z . ., .
DataInputStream, DataOutputStream &d1udualu/idaudiayastiaiugiu (primitive



types) Tugusuuluun3

fiaating Java (tdlau/dulndluua’):



import java.
import java.
import java.
import java.
import java.

io.
io.
io.
io.
io.

DataInputStream;
DataOutputStream;
FileInputStream;
FileOutputStream;
IOException;

public class BinaryFileDemo {

public static void main(String[] args) {
String filename = "data.bin";

//

sAsudiayang tWatluuns

try (DataOutputStream dos = new DataOutputStream(new
FileOutputStream(filename))) {

filename);

dos
dos
dos
dos

.writeInt(123);
.writeDouble(3.14);
.writeBoolean(true);
.writeUTF("Hello Binary!");

System.out.println("Successfully wrote binary data to " +

} catch (IOException e) {
System.err.println("Error writing binary file: " +

e.getMessage());

}

// audiayaantdsluund

try (DataInputStream dis = new DataInputStream(new
FileInputStream(filename))) {
int intValue = dis.readInt();
double doublevValue = dis.readDouble();
boolean booleanValue = dis.readBoolean();

filename);

}

String stringValue = dis.readUTF();

System.out.println("Successfully read binary data from " +

System.out.println("Int: " + intValue);

System.out.println("Double: " + doubleValue);

System.out.println("Boolean: " + booleanValue);
System.out.println("String: " + stringVvalue);

} catch (IOException e) {

System.err.println("Error reading binary file: " +
e.getMessage());



10.4.2 n153an15 W& luur3Tu C++

1% fstream laalalwalulvualuuns (std::ios::binary) waslElusan read() taz

write()

fiaating C++ (1dau/duwlndluun3):



#include <fstream>
#include <iostream>
#include <string>

struct MyData {
int id;
double value;
char name[20];

+

int main() {

std::string filename = "data_cpp.bin";

// vdwudayaasldaluuni

std::ofstream outFile(filename,

if (outFile.is_open()) {
MyData datal = {1, 10.5, "First Data"};
MyData data2 = {2, 20.7, "Second Data"};

outFile.write(reinterpret_cast<char*>(&datal),
outFile.write(reinterpret_cast<char*>(&data2),

outFile.close();
std::cout << "Successfully wrote binary data to " << filename <<

std::endl;
} else {

std::cerr << "Error writing binary file: " << filename << std

// audiayaannldaluuni

std::ifstream inFile(filename, std::ios::binary); // ‘daladlulvsnaluuns

if (inFile.is open()) {

MyData readData;

std::ios::binary); // ‘idaldalulnualuuns

sizeof(MyData));
sizeof(MyData));

rrendl;

std::cout << "Successfully read binary data from " << filename <<

std::endl;
while (inFile.
sizeof(MyData))) {

read(reinterpret_cast<char*>(&readData),

std::cout << "ID: " << readData.id
<< ", Value: " << readData.value
<< ", Name: " << readData.name << std::endl;
}
inFile.close();
} else {
std::cerr << "Error reading binary file: " << filename << std

rrendl;



return 0;

e std::ios::binary:uwdnfiszyinIndduluwaluuni

® outFile.write(reinterpret_cast<char*>(&datal), sizeof(MyData)); : L&

diayauuen sizeof (MybData) lusainiiaguas datal astulwa

® inFile.read(reinterpret_cast<char*>(&readData), sizeof(MyData)); :a1u

diayauuin sizeof(Mybata) lufannlwduaziAul3lu readbata

undl 11: nadlauTusunsudinsad tduuy
ns1¥n (GUI Programming)

11.1 unid1g GUI Programming

n1sidlaulusunsudinsiagl¥uuuns ®n (Graphical User Interface - GUI Programming)
ﬁamsa%ﬁomuamsiam%ﬁmsnauﬁwaaﬁmsﬂaumﬁﬂﬂ v Un (buttons), dasdiamiu
(text fields), tuy (menus), wazutinging (windows) unuiaziiudrufnsanuudianing
(Command Line Interface - CLI) GUI aa g ldausaldinaudulusunsulditaduas
Husssuadiuandu

w1 Java Tnswidsnnang dansuniswisuun GUI leun AWT (Abstract Window
Toolkit), Swing wagz JavaFX d@ulu C++ Tlausn3 GUI saafiaunaiadi tdu Qt, GTK+,
MFC (f1115u Windows)

& o & . a o .
Tuundavitiunnugruuas Java Swing taziulrdavialiuauas GUI Programming

11.2 ﬁug'\u Java Swing

Java Swing iflugaip3asiia GUI Nadrediuuu AWT Teafiqauauiidisandn “lightweight”
Fonua@InuItaan Twiuuduas Swing gnaataa Java tad luldduagfueanTuiuuaaag

U

sruUUHIRN15Tnee 59 vinThkaundatu Swing d3udnuaindanadasdulunniwanwasu



11.2.1 nauTwmuﬁﬁug'\wuao Swing

JFrame : LHuntinsnsndnauadalndiagu GUI
Jpanel : {lupautnutuasdusudanguean T uudaug
JButton : UuflEau1sananle

al

JLabel : Lansdtia@INNNIATUNINLULA I UDLNILAEN
JTextField : ¥asduiusudayadiaminuangld
JTextArea : daddnsusudayataniuunaiaussvia
JcheckBox : Aasintazasuunadvsuidandidan

JRadioButton : YusAaniidan laiiasdudiadrTungu

JcomboBox : naadAan Tud1usuLadans18an1591ns18n1sULASalA1

11.2.2 Tasea$roTusunsy Swing iilasdiu

sinati1e Java Swing:



import javax.swing.*; // winiéineana Swing vewua
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

public class SimpleSwingApp extends JFrame implements ActionListener {

private JLabel welcomelLabel;
private JButton clickButton;
private JTextField nameTextField;

public SimpleSwingApp() {

// dvuequaniifans JFrame
setTitle("My First Swing App"); // d wnuaianiindns
setSize (400, 200); // dwuaauqrentinde (n519, g9)
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); // d uwualdilusunsuila

Lilaflandindng
setLocationRelativeTo(null); // feuniindnel#iagAenaaan
setLayout(null); // s wua Layout Manager .flu null idadad unusiag

// @519aaNTH L UUR

welcomeLabel = new JLabel("Enter your name:");
welcomelLabel.setBounds (50, 30, 150, 25); // (x, y, width, height)
add(welcomelLabel);

nameTextField = new JTextField();
nameTextField.setBounds(180, 30, 150, 25);
add(nameTextField);

clickButton = new JButton("Click Me!");
clickButton.setBounds(150, 80, 100, 30);
clickButton.addActionListener(this); // .éin ActionListener 9#fuiln
add(clickButton);

// AlHutindranng thulé

setVisible(true);

@Override
public void actionPerformed(ActionEvent e) {
if (e.getSource() == clickButton) {
String name = nameTextField.getText();
if (name.isEmpty()) {
JOoptionPane.showMessageDialog(this, "Please enter your
name.", "Warning", JOptionPane.WARNING_MESSAGE);
} else {



JOoptionPane.showMessageDialog(this, "Hello, " + name + "I",
"Greeting", JOptionPane.INFORMATION_MESSAGE);
}

public static void main(String[] args) {
// $u GUI uu Event Dispatch Thread (EDT) .#am2 uidanafuzadissa
SwingUtilities.invokeLater(new Runnable() {
public void run() {
new SimpleSwingApp();

1)

<, X Y o . Y]
b JFrameZLﬂuﬂaﬁﬁwuﬁﬂuﬁﬁﬂiﬂﬂuﬁﬂﬁﬂﬂaﬂ

® setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) : iatlautinene Tuswnsu

LFUFANITYIN9U

e setlayout(null):n1969@1 null layout manager u1eafiges19¢ IR LU AL
AUNUAIAAN TN UUAR A Taa IHINEan setBounds()

e addActionListener(this) :n1SIAN ActionListener T#AULN i liusan

q

actionPerformed gnisaniilalugnadn

q g o a o [ aaa o ¥ o
® SwingUtilities.invokelLater() A dudsAnuzinTunisadronazddiagm
Aau Twtuue Swing vialiiiilad1Tda GUI vinsnuuu Event Dispatch Thread (EDT)
Forlussaiaansulingaunisianisiugnisal GUI

11.3 n1sdanasugnisal (Event Handling)

GUI Programming andfaiui@anuasnisinnisinenisal (Event Handling) @euunafionns
aauauadsianIsnseyinuay 1E tau n1seAnyN n1sANRdamITN N1SLRaULNNE

11.3.1 unaviudlanegnisal (Event Source) asdifuingnsal (Event
Listener)

¥

o unasiudamgnisal (Event Source): pauTuiuug GUI fiadramanisaidiunn tau
JButton Liagnaan



o ga¥umenisal (Event Listener): daulandfisasuazdszuianatnanisaivitindu
si¥uiusn1salazdiag implement 8uwmasdiwas Listener Mnnsau (vau
ActionListener &115U ActionEvent )

11.3.2 n1sanetiau Listener

wuadntaLe N1l “@onziian” fiasuLnenTal Tau3unlfinsan
addXxxListener () (Lo addActionListener (), addMouselListener(),

addKeyListener())

sihatirsn1sdanisinwenisal (annsatredinosiu):

// %u constructor aas SimpleSwingApp
clickButton.addActionListener(this); // 'this' &afau.and SimpleSwingApp @

implement ActionListener

// usaadignisunifaiiainanisd
@Override
public void actionPerformed(ActionEvent e) {
if (e.getSource() == clickButton) {
// VEaflagsineruidialn clickButton gnaan
String name = nameTextField.getText();
if (name.isEmpty()) {
JOoptionPane.showMessageDialog(this, "Please enter your name.",
"Warning", JOptionPane.WARNING_MESSAGE);
} else {
JOoptionPane.showMessageDialog(this, "Hello, " + name + "!",
"Greeting", JOptionPane.INFORMATION_MESSAGE);

}

11.4 Layout Managers

Layout Managers fluaarafidralunisdaasnazdnsiuntsnanTniuud GUI aalu
AAULNULLAS L% JPanel W3a JFrame n151E Layout Managers %2al# GUI arunsaisu

aua begtlantitstsgnuSuauia niatdasuuuntinoaflainuazidaas1ofu

Layout Managers #ifiauT4u Swing:



- T ,
e BorderLayout : tisiuiaantiu 5 du: North, South, East, West, Center
v a g I P4 Y] =1 P S|
* FlowLayout : dnt3admanlwinusangraldun wazdiuussvia nudlaludnuiina
e GridLayout : Jat389man IWLUUATUIULULAI579 (rows and columns)

e GridBagLayout : +ilu Layout Manager ffinuguiazfudauiign dralrauisa
AIUANNITTININIAaN INLLUG LeatindasLaua

e BoxLayout : 301329AaN TWLULE LALLUIGIRIALLUIUAL

$iaati19n151% BorderLayout :

import javax.swing.*;
import java.awt.*; // & w$u BorderLayout

public class BorderLayoutDemo extends JFrame {
public BorderLayoutDemo() {
setTitle("BorderLayout Demo");
setSize (400, 300);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setLocationRelativeTo(null);

// dwue Layout Manager .flu BorderLayout
setLayout(new BorderLayout());

add(new JButton("North"), BorderLayout.NORTH);
add(new JButton("South"), BorderLayout.SOUTH);
add(new JButton("East"), BorderLayout.EAST);
add(new JButton("West"), BorderLayout.WEST);
add(new JButton("Center"), BorderLayout.CENTER);

setVisible(true);

public static void main(String[] args) {
SwingUtilities.invokeLater(() -> new BorderLayoutDemo());



11.5 'ﬁug'm JavaFX (m1aidan)

JavaFX iflunwannasusuluidinsunisiieuun GUI Tu Java Aiwrunui Swing Tead
AauaNlanviuadandn @y N4 CSS Tun19daguiuy, n1ssasdunsi@n 2D/3D, wazns
1% FXML dwsunisaanuuu Ul wuu declarative

11.5.1 Tasea%19Tusunsy JavaFX wlavéiu

sinati19g JavaFX:



import javafx.application.Application;
import javafx.scene.Scene;

import javafx.scene.control.Button;
import javafx.scene.control.Label;
import javafx.scene.control.TextField;
import javafx.scene.layout.VBox;
import javafx.stage.Stage;

public class SimpleJavaFXApp extends Application {

@Override
public void start(Stage primaryStage) {
primaryStage.setTitle("My First JavaFX App");

Label welcomeLabel = new Label("Enter your name:");
TextField nameTextField = new TextField();
Button clickButton = new Button("Click Me!");

clickButton.setOnAction(e -> {
String name = nameTextField.getText();
if (name.isEmpty()) {
welcomeLabel.setText("Please enter your name.");
} else {
welcomeLabel.setText("Hello, " + name + "!");

1)

VBox root = new VBox(10); // Vertical Box with 10px spacing
root.getChildren().addAll(welcomeLabel, nameTextField, clickButton);
root.setStyle("-fx-padding: 20px;");

Scene scene = new Scene(root, 300, 200);
primaryStage.setScene(scene);
primaryStage.show();

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

. . Z % a U/
e Application class: Lﬂuﬂaﬁawuﬁﬁuﬁﬁmuuauwam%u JavaFX

e start(Stage primaryStage) :iusanuanfildtunisadionaziang Ul



® Stage : LWVUNBIEIURANUDILAUNFLATL
X
e scene: wnutlianinnalu Stage
e vBox : tflu Layout Pane fidni3asman TWiuud Tu w6

* setOnAction(e -> { ... }):n1sdanseuen19aitiuu Lambda Expression &g
\ludgAnsedfunin ActionListener Tu Swing

unil 12: n1saanuuutansduIfidedng
(Object-Oriented Design)

12.1 umlrgnisaanuuugansiiisidoing

nsaanuuugansdnIfiBoing (Object-Oriented Design - OOD) @anszUIUNITINILLNL
wazadelassadtsuasssuugandulIstaalduuidndoing 00D  yutiun1sssying
(objects) wazm@ana (classes) ﬁLﬁ'ﬂasﬁaaﬁuﬁmum ANSATMUAAINNTURNUSTenIN0TngLnan
fu waznisaanuuungdinssuuacing alildszuuiidanudangu arursatiinduunld
Tuailel wastingednunladne

00D ifludunaudrdaylulrsasnisWeuurasandiu’d (Software Development Life Cycle -
SDLC) Miagsz1inen193tAs1eh@INUGadn15 (Requirements Analysis) wazn1sinluTdou
(Implementation)

12.2 aMuuudiaagsid (Unified Modeling Language -
UML)

Aamuuudiaassu (Unified Modeling Language - UML) Lilunnuiunasgiudldlunis
#510uuudnaas (modeling) szuugandulsiBoing UML lLiTlanunTusunsy weiiluge
wasFydnualitazinunnisratitdniauiainisadaaisuuidanisaanuuuszuuldasing
darauastiuninsgiu

UML fueuniwnanadssian wavidanldlun1saanuwuuoing lewa:



1. Class Diagram: uandlasoadrsuasszuulutiuainana Aauautis iusan Lazanu

duRusszrningmana

2. Object Diagram: wansduaiaugduasnad (10g) wazauFunudszninging o
LanTaiainily

3. Use Case Diagram: uansudFunusdszninogld (actors) Auszuulutduasloddu
n19%1197u (use cases)

4. Sequence Diagram: Lanid1siun19 16nauszningIngsn9g TussuuauasuIan

5. Activity Diagram: ianstiunaunisitsiunialnaivasianssuluszuu

12.2.1 Class Diagram \ilavgiu

Class Diagram ifunun g deyigaunisaanuuudetang Taauansiio:

o @ad (Class): uanogadnaaufiugi utoniu 3 d1u: Fanand, Aauautis
(attributes), waztusan (methods)

o @auanlf (Attributes): wamoeide [visibility] name: type [= defaultvalue]

e Lusam (Methods): LLanose [visibility] name(parameters): returnType

e Visibility (n1suasiiu):

o

+ :public
- :private
# : protected

~ : package/default (Tu Java)

e @uFuius (Relationships):

o

'
o -4

Association: auduiudvirluszuineaasnand (Lduns9)

Aggregation: a1 uFuiusuuu “has-a” Adrulsznauaruisaag Lesadaiag
(lwasnalg)

Composition: amauFuiusuu “has-a” Narudsznavliauisaag e a6n
La g (LWs¥u)

. . . [} [ -4 . }) d' =3 A’
Generalization (Inheritance): a3y uduiusuuy “is-a” (gnasauinaauiud
lumanaua)

Realization (Implementation): aana implement interface (1duuszgnas
= ~ A .
Fundaniudll interface)



sinatine Class Diagram (Textual Representation):

Animal Engine
, Person ,
+String name -String type
+void eat() +void powerOn()
1
drives uses
Car
Do Cat
9 -String model
+String breed +String color -int year
+void bark() +void meow() +void start()
+void stop()
1
has
1.4
Wheel
-int size

+void rotate()

12.3 guuuun1saaniuy (Design Patterns) iilaogiu

suuuuntsaanuwuy  (Design Patterns) @alagduikinunisfigatindidnsuileyninig
aanuuutandu ST AaTusE1 Tuusuniiangneiu Design Patterns laild Tdad 15251 we
Wunurdnudavivuuiauisatn lddsuldianstayniianig e

Design Patterns gnuivaaniiiu 3 Usstanudn:

1. Creational Patterns: 1Azdiasiunalnnisadreodauiand ialdndaudaneu
wazansatnnduun g e



2. Structural Patterns: \Aandiasdun1sdnlaseadrouasmatadazdausans tiaa3ng
Taseadr9nnajdiuazdaudangu

3. Behavioral Patterns: |Agqdiagfiudanasiiuazn1sA1uuam I NSuRawaUsznIN9a
auLand Walrn1sdagnssznindauandluszansnw

12.3.1 Singleton Pattern (Creational Pattern)

Singleton Pattern flusuiuunisaanuuufisulssAuineataesdifasndoduaiaud
winllu uasfigaudinioarunais (global access point) lugfoduauaudiu fnlddmiu
ninansigasiifaondofoluseuy  1wu  n1sdausagiudaya,  fr¥an1snisdor
(configuration manager), w3asiidnn1saan (logger)

¢izati19 Singleton Pattern Tu Java:



public class Singleton {
// 1. %19 private static instance aasaana

private static Singleton instance;

// 2. d1wue constructor flu private idaflasfunisa¥iefautandannanuuan
private Singleton() {

// s INduanengg (§18)

// 3. a%1s public static method .#ad#.41de instance 1§
public static Singleton getInstance() {
if (instance == null) { // esqasaudndeldd instance
instance = new Singleton();

}

return instance;

public void showMessage() {
System.out.println("Hello from Singleton!");

public static void main(String[] args) {

// danunsaasqefauandlauase’td: Singleton obj = new Singleton(); //

Error

Singleton sl1 = Singleton.getInstance();
Singleton s2 = Singleton.getInstance();

System.out.println("Are s1 and s2 the same instance? " + (sl ==

s2)); // Output: true
s1.showMessage();

12.3.2 Strategy Pattern (Behavioral Pattern)

Strategy Pattern Wusuiuunisaanuuufiglratiaiuisatinuagauasdanasii

(strategies) AiansadutlRaudulalussninonissuluswnsu Taawsazdanadfinazgniia
Huagluaarauassiag i Tdaursaildaungdinssuaasdauand bel loaludacuilalaa

AAIDAULINATIU

¢iaatinv Strategy Pattern Tu Java:



// Interface & wsu Strategy
interface PaymentStrategy {
void pay(int amount);

// Concrete Strategy 1

class CreditCardPayment implements PaymentStrategy {
private String cardNumber;
private String name;

public CreditCardPayment(String cardNumber, String name) {
this.cardNumber = cardNumber;
this.name = name;

@Override
public void pay(int amount) {
System.out.println(amount + " paid with credit card: " + cardNumber
+ " by " + name);

}

// Concrete Strategy 2
class PaypalPayment implements PaymentStrategy {
private String emailld;

public PaypalPayment(String emailld) {
this.emailld = emailld;

@Override
public void pay(int amount) {
System.out.println(amount + " paid using Paypal: " + emailld);

// Context Class #%4% Strategy
class ShoppingCart {
private PaymentStrategy paymentStrategy;

public void setPaymentStrategy(PaymentStrategy paymentStrategy) {
this.paymentStrategy = paymentStrategy;

public void checkout(int amount) {



if (paymentStrategy == null) {
System.out.println("No payment strategy selected.");
return;

}
paymentStrategy.pay(amount);

public static void main(String[] args) {
ShoppingCart cart = new ShoppingCart();

// dufquiiasiasan

cart.setPaymentStrategy(new CreditCardPayment("1234-5678-9012-3456",
"John Doe"));

cart.checkout(100);

// wUaauldd~udag Paypal
cart.setPaymentStrategy(new PaypalPayment("john.doe@example.com"));
cart.checkout(250);

12.4 ndann15 SOLID

ndnn15 SOLID iflugauasudnnisaantuutBeieng 5 Usznirsiaralidiniauuradrossuu
danaIsndinlada Baneu wasiitgednuladadiu

 S-Single Responsibility Principle (SRP): aanansfituanatdadTunnsg
Wasuwlas fudararaaisiutinfisulinwauiaadofien

e 0 -Open/Closed Principle (OCP): .auifinansiiag (aand, Tuga, Hoddu) asiile
dnfunsuene (extension) watladrusunsud la (modification)

e L -Liskov Substitution Principle (LSP): autanduasparadgnmaisaiuisaldunud
auLan@AUadAaF@hu 1e Lae luin W TUsAsuin e uRawam

* |-Interface Segregation Principle (ISP): laataug lainisgniis@uTvifenidum
st lule 1% @rstdumasinaianizdrusuisiazlaatauduinnitduinasiwe
AUa TnajLiiesauLeian

e D - Dependency Inversion Principle (DIP): Tugaszsiugdlimistiuagiuluga
seduan weAdsuagfu abstraction (1efu interface) viag Lag abstraction ‘liaasdiu
astfiusgazidae weis1eazidanmlIsUuatiu abstraction




