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Unn 12
OOP 2Ihgd
(Advanced OOP)

L4 Lﬁn:'ﬁmftammao Object-Oriented Programming (OOP) mgugo
® |nheritance (ﬂ’]i?’m‘ﬂa@)

® Abstract Classes

® [nterfaces (implements)

® Method Overriding (mmﬁ'auﬁmmaﬂ)

® Static Members

® F[actory Constructors

° @T’;asi’myimwmi

UNHI
4 o o o X o v a . . .
Wamnam lUsunsusudaudn s lanazldanuunifa Object-Oriented Programming
Q’/’ [ v s v dld 1 o s 912’ v 1 1
(00P) 2ugs axtiuliinwamsuineanuuulaafidantu inavanlddld uazdodanis
o % t&/ =3 2 wa < A & v 1
13939 unitazinzinnslduand@dugazes OOP lunw Dart Sadurnisasaaain
AUz OOP NeiTuuldAnmanuay
A a o . 2 @ . wa
wikluuwAadAtyAa Inheritance (extends) T3tulw class IndaunInFunaaquaud
LazWHANTINAN class 1aule ilrldaaannudidaniaziiuanusunsalunsinnauan ks
v a v a A v . ] = a A
HisauazldiTouiitn13aine subclass uazn130aNUUL class hierarchy atsiiszAniniw
Abstract Classes LudniaiasdadagNloimuaualuuuaad class NIIAN308379 object
laoas9ld wdzIN1Ian1ue method 7 subclass @84 implement 189 MM abstract class 778
Tmseanuuuldsunsudanusaianuazisnulw subclass Uftdenusmaintwma 17
¥ % o . 2L [
#aNIN% Dart ENEUURYY Interfaces (implements) F317819 class RINNIDRUNEA method
signature  NARABUREIlas lidBIFUNEA implementaton  lasass Binliaiusaasie

A 1 & &
aﬂqﬂ(ﬂ UﬂSiNIﬂSLLﬂS&IYI A ElquLLathﬂﬂ’]‘i&l’m?lu
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MIUTLUAINGANTINVEY subclass ¥i'ladae Method Overriding %oagtymlﬁ subclass
Wauny (override) method a4 superclass Lﬁalﬁﬁﬁaﬁmmn@hm%aLﬁmﬁmmm’mﬁaoms
nafiaiize1w polymorphism vnewldasnadudszansamw

uaﬂa’mf{ uﬂf:ﬂ'amauﬂqu Static Members Gﬁdelu fields %38 methods ﬁaglui:ﬁu class
unuiiazidu object  vhldmnrsadnfslaslddassds instance 189 class  uss  Factory
Constructors 7177 ﬂmuqumsa‘%ﬁa object LT% N13AUAIAIN cache W38 singleton pattern

unii 12 f‘:ﬁLﬂmmmﬁalﬁ;jéwmﬁﬂwmﬁm OOP mgug\‘lLLa:mmmﬁﬂﬂﬂizqﬂmﬂlﬂu
Tdsunsw Dart  awialng NIluliTaINT08NUUY class, NMITANTT inheritance, N13F3S
interface, WAZATME method overriding, static members, ILas factory constructors 881ILRUNEEN

A Y & edaA . = \ \ o
LWﬂﬁquGﬁQWWLLﬁiﬂ U@'ﬁﬂqu LbUJELIN LLa:d’lf;l@laﬂ’ﬁg LLAIN N

OooP Iﬁbga
¢ Inheritance (extends)
e Abstract Classes
e Interfaces (implements)
e Method Overriding
e Static Members

e Factory Constructors

Inheritance (msﬁu‘naﬂ)
. A A o A A .
Inheritance ﬂaﬂavl,ﬂﬂakkry’ml% Class "1 (subclass %38 child class) R14130 qunan
wn a \ a 2] A @ oA & AF
AMENLALAZNYANTING9 ) NEN Class Wiky (superclass #3a parent class) ld lasldAdi3Ta
extends
Wann13: Subclass 32 1@ Fields waz Methods NInNA2aY Superclass 1lasaaluld ¥l
ausathlaanauanlalndle (code reusability)
A28819:
Dart
class Animal {
void eat() {

print("Animal is eating.');

class Dog extends Animal {

Dart Programming Language: Advance wih 2
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void bark() {
print('Dog is barking.');

void main() {
var myDog = Dog();
myDog.eat(); // RUNaaN131N Animal

myDog.bark(); // 1% Method 283 Dog L84

Abstract Classes
Abstract Class @a Class 7ilisansnais object usnldlasass Fl5nelwduutuondmsy
Class 8% flazanfunealuldim lagldasiisa abstract
ATEANIR:
sunni Abstract Methods (twraai lufititawn) 1o
Class ﬁﬁum@ Abstract Class 92684 implement L&lﬁa@ﬁlﬂu abstract Ylgx‘mwﬂ
A28819:
Dart
abstract class Shape {
/I Abstract Method: nn Class ﬁﬁum@ﬁaaﬁ Method ‘ﬁ

double calculateArea();

class Circle extends Shape {
double radius;

Circle(this.radius);

/l @84 implement Method 311 Abstract Class
@override
double calculateArea() {

return 3.14 * radius * radius;

Dart Programming Language: Advance wih 3
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Interfaces (N13%aaAa)

1u Dart ) Class 1Ju Interface landalusi@ n3lg@eiisa implements a:13AULYA Class v
miBanda doeais Fields uaz Methods 119naauas Interface 1549 4uanias

®ann13: Interfaces lBEIMIUNIITMUA "RQY"" (contract) 31 Class 1%%6] 9zAIANDANIIN
azl31h9

ANMNUANANNY extends: extends I%Lﬁaﬁum@qmawﬂ'ﬁ 1w implements 18iwafsanlwase
Taaduanlna

A28819:

Dart

class Greetable {

void greet();

class Person implements Greetable {
String name;

Person(this.name);

@override
void greet() {

print('Hello, my name is $name.");

Method Overriding (M8 NULNSDA)
Method Overriding #an1371 Subclass 8519 Method fififauszisznnimlantiy Method T
Superclass LﬁiaLﬂﬁ'auuﬂaw%ammquﬁﬂﬁmﬁu
wanns: 196&9 @override iauannanlwiaasinniasazdonriu Method L&
A28819:
Dart
class Animal {
void makeSound() {

print("An animal makes a sound.");

Dart Programming Language: Advance wih 4
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class Cat extends Animal {
@override
void makeSound() {

print('The cat meows.');

Static Members
Static Members fo Fields uaz Methods Miluwas Class l3il5uas Object usiazan 1aw13n
3onle Static Members lelasassriiuge Class laglidoaai1a Object duannian
wanny: 15a5135a static
A28819:
Dart
class MathUtils {
/I Static Field
static const double pi = 3.14159;

/I Static Method
static double calculateArea(double radius) {

return pi * radius * radius;

void main() {
/1 \5onlghude Class
print(MathUtils.pi);
print(MathUtils.calculateArea(5));

Factory Constructors

Factory Constructors @8 Constructor 714 l@&3149 Object Indianaly udsu1Infinel Object N

3

flagusald duszlumilunisashs Object i Logic Tudan
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wann1s: 1aH35a factory
A28819:

Dart

class Logger {

static final Map<String, Logger> _cache = <String, Logger>{};

/I Factory Constructor
factory Logger(String name) {
/I e Object ‘ﬁ'ﬁaguﬁa ity

return _cache.putlfAbsent(name, () => Logger._internal(name));

/I Private Constructor 1%3U&319 Object 1349)

Logger._internal(this.name);

final String name;

}
LRIZANLHAKN DY Object-Oriented Programming (OOP) fl'%go

Inheritance (ﬂ’liﬁu‘naﬂ)

Inheritance (Junalnfiznels Class 1its (subclass) NI TULNA AN TALAZ WD ANTININGN
Class ‘mﬁ\‘i (superclass) lalasaaluid lavlsatiisa extends

Wann19: subclass 1w superclass @I8LEND (is-a relationship) LT% Dog 1w Animal waz Car
s Vehicle mydunaarliinaansadawldadn (code duplication) leiioaas
NNINNIRITIAN: Lﬁaqma%’"m Object V84 subclass @2 Dart Virtual Machine (DVM) 321017
§319 Object WaY superclass fah MNAUSIAY Fields uaz Methods 189 subclass 114
Constructor: Lﬁﬂﬁ%’m‘l subclass Constructor U84 superclass ﬁlzgmgﬂﬂl‘ﬁﬁamaua ‘%&Lﬂu
wanadri lugmeaald super \Wadaen 1153 Constructor 484 Class W)

Single Inheritance: Dart 7893UN1IRLUNEAN Class LﬁmL‘t’i’lifu (single inheritance) Lﬁa

TJosnudywinsudanntianii "Diamond Problem"

Abstract Classes

Dart Programming Language: Advance wih 6
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Abstract Class fa Class NiIulNssuiuuy (blueprint) wazlianunsnasnd Object talasass
(instantiate) lae13AH133a abstract
(% U &’ di o v d' L @ s d' A
WANN13: Abstract Class gnaisduniarimualasiaiintaauliny Class gnilazanfunaa
AMEANLIR:
A Aa & o A a
8101304 Fields wae Methods nNaLkan1 (Concrete Methods) ldiniiawn Class Und
A § 1 g v v § 1 qul
8131304 Abstract Methods @94% Method 71 1L it0W LA AINNEAILLATAIRNNEY © LHITE
Class gnfl extends Abstract Class azpniidaulidaadisuiitannlny Abstract Methods Ninue
A v A &
walildadanuauyol
Uszlazik: 1glunsimuadyan (contract) 7 Class gndasriann uddinsdanusmansnlunis

i laanavuanltlnaain Concrete Methods he

Interfaces (N3 BaNAD)
1w Dart )n Class 1Ju Interface land3uns mM3lE@diisa implements #wanufian3f Class
W9 @a9vinany "Fynn" Uad Interface 881IATUTIU
wanns: Interface W laidunmsildanauanlelna udwiunnissrwangdnssa
° a = A A& a P & v o XY o
ANIN9IBLIBIAN: 18l Class Wikd implements 8n Class wits Aad lwiaasaztsnulidasasne
& & & .
Fields waz Methods NIWNA28Y Interface UuaN AAINIRNA (@override)
[% = . [ A & a
Multiple Interfaces: Dart mg‘otyﬁ@ll% Class %#9g0130 implements la%an8 Interfaces Gatn3d
A o A
AWNUWINIIRUNDAIINKAIY Class
AMHUANANITZHIN extends LA implements:
extends AanTlaawad Class waNN LA NUFIUVDIAILDI

. o s v J Il &
implements AamsvenugIvas Interface wazidaulaaduinlnaininue

Method Overriding (M8 NULNSDA)

Method Overriding ﬁam‘sﬁ subclass &319 Method ‘ﬁﬁ%a, wmwndaas, LLaz"ﬁﬁ@"ﬁ’aga
29N 1TNHLaasnilauny Method Lt superclass Lﬁamﬁwwqﬁﬂﬁmﬁw

wanns: 196 &s @override 1iovanaanlniaafimaadouniy Method Laa
nsemEean: Waiin1asenls Method ﬁgﬂ Overridden ldsunsaazidanls Method w83
Class ﬁLﬂuﬂizm‘ﬂmad Object ﬁ?ue] (polymorphism)

super: AUEAINITAGITA super nulu Method ﬁgﬂ Overridden LAa13enld Method 1&xwa3

v & a o I = a &
superclass VL(?] 6]]\'11]1]55[8“1?111%71'1‘5%El']EIﬂ']TV]'N"I%L@EJLLV]%ﬂ']?L’UEJ‘H;‘YITIJ‘YI\‘]%N@

Static Members

Dart Programming Language: Advance wih 7
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Static Members fia Fields uaz Methods Miduvad Class 1ilEva9 Object uAazan

% v 6 A6 -
wann1s: 15aH35a static

° a = . o ' o A &< a A a

N3YI9IWBIAN: Static Members azpniaaIsluniisanudnisiaIudlallunusy
o lddngmazaing Object NAIAATN
Fields: static Field azfldniesdndsangnldiiunung Class
Methods: static Method haigun3awinds Fields waz Methods 7 ldidu static ‘o iwsnzanladle
WNAaaLNU Object la 9
U U
MBI LANNZENILANAIN (constants) waWarnTwassaUselowit (utility functions) 7114

Jndudasandoan uzad Object o1 Math.pi 138 DateTime.now()

Factory Constructors
Factory Constructors @a Constructor 71 L4'la4 13lWaas19 Object naitaualy uddl 13 STLGRHEGEY
NN38379 Object NTUTaMUazA Logic WiF
wann1s: LaeLIsa factory
AMHVUANANL Generative Constructor:
Generative Constructor (ClassName()) #a3fi1e1 Object Mailaue
Factory Constructor 813130A%A1 Object ﬁﬁaglju, e
¥

M3 LT
Singleton Pattern: 1TiWNasUUs2nwiNa4] Object 189 Class Wi LeaaLaen lulusunsa
Caching: AuA Object NLABF3I LI NaU TR ANUI8ANEN
N138319 Object N& Logic TuBaw: 114 nMIai14 Object INTaya JSON
Polymorphism: 813150A%AN Object U849 subclass bo

a LA Ao o Ao @ = v Ao v A A ' ' |
LL%')@@L‘Viﬂ’]uLﬂui’]ﬂgqu‘ﬂﬁ’]ﬂfyﬂ‘ﬂ’]lﬁﬂma’]N’]iﬂL?lﬂuIﬂ@‘ﬂﬁJIﬂﬁx‘]ﬁi’N@, U@]‘ﬁqu LLRSINHUANIT

g luwauwiae

Inheritance (ﬂ’liﬁmnaﬂ)

Inheritance ﬁaumﬁ@ﬁugmlu Object-Oriented Programming (OOP) ATelA Class #its
o an a a £ o wn o )
(subclass) MAUNTNTLAMANLAUAZWOANTINIINGN Class nika (superclass) lalasanlud@ il

Tdaaunsnsinnaunnlglndld (code reusability)

NaNN1INI9%
L% a o s/ . . . ‘é
mM3sunaalunizn Dart 1988550 extends laslanusunwnsuuy " (is-a relationship) @4

“U8ANI1 Object U3 Class g}ﬂﬁﬁa Object Va4 Class Lua8
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Subclass (Aan&gn): Class ﬁﬁum@mmn Class Su
Superclass (ﬂmmm'): Class ‘ﬁgﬂﬁﬂﬂﬂ@]
A28819:
guN&I 1T Class Animal G918u Class wal uaz Class Dog @9iiln Class Qﬂﬁﬁum@mmn
Animal
Dart
class Animal {
/I Field (asasyid)

String species;

/I Method (WR)@n3Tal)
void eat() {

print('$species is eating.');

class Dog extends Animal {
/I WA Field w189 Dog

String breed;

1 L‘ﬁlw Method &1 U8y Dog
void bark() {
print('The $breed dog is barking.');

}
Tudr8t99 Dog 21613 Field species uas Method eat() 90 Animal lasaalusid uazes
§AIALAN Fields uay Methods 2a9eata9lasndae
nsiSanly
Dart
void main() {
/I 874 Object U89 Class an (Dog)

var myDog = Dog();

/! Lﬁ]’ﬁﬁ\‘i Fields L8z Methods U84 Class LUNFUNAANN

Dart Programming Language: Advance wh 9
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myDog.species = 'Canine’;

myDog.eat(); // Output: Canine is eating.

/1 \ID3 Fields uaz Methods a4 Class gniLas
myDog.breed = 'Golden Retriever',
myDog.bark(); // Output: The Golden Retriever dog is barking.
}
Constructor Ilag super
Lﬁiaqma%a Constructor 289 Class n Aakinazdadi3un Constructor 189 Class Wajdn Tagla
A555a super tossASuAulATD Class winau
Dart
class Animal {

String species;

Animal(this.species); // Constructor a4 Class ]

class Dog extends Animal {

String breed,;

/I Constructor U8y Class §n Sl super WWadIA A Class Wi

Dog(String species, this.breed) : super(species);

void main() {
var myDog = Dog('Canine', 'Golden Retriever');
print('Species: ${myDog.species}'); // Output: Species: Canine
print('Breed: ${myDog.breed}'); // Output: Breed: Golden Retriever
}
Tudrotingil super(species) ax¥mInTiiSan Constructor 189 Animal ternuuasn Wiy Field

species Nawh Constructor Y89 Dog =¥NIUe8

Dart Programming Language: Advance wih 10
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Inheritance (N138unan) M laTouinu waldiasoudatnaldsunsunuuuiuguuaziuy
Urzgndanliguaiy inaliqmuiuninnsingmanti@ann Class wianlglu Class anldating

TALI

1. Mogslisunsafingn

Tsunsumsnitaziiunisantansls extends iiadunan Fields uas Methods Tugduundng g
lUsunsaii 1: nMsdunamein Class a0

Tassaslula: main.dart

fafuelda:

Tdsunsuitahs Class Animal 11w Class Uit Method eat() uaza$19 Class Dog 1w Class an
7 extends 11 G9vinlst Dog sansasenld Method eat() lelaslidoaidanldad
Taawaalna:

Dart

class Animal {

String name;
Animal(this.name);

void eat() {

print('$name is eating.');

class Dog extends Animal {

Dog(String name) : super(name);

void bark() {

print('"$name is barking.");

void main() {

var myDog = Dog('Buddy");

Dart Programming Language: Advance wih 11
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// 3Nl Method NAUNAANIAIN Animal

myDog.eat();

/1 3onlt Method 289 Dog 184
myDog.bark();

}

NANI3I:

Buddy is eating.

Buddy is barking.

filiuﬂﬁuﬁl 2: P13FUNaAIIN Class Shape

Tassa319la: main.dart

fasuelda:

Tsunsuitadns Class Shape 1% Class Wi Field color uaza319 Class Circle 1w Class Qﬂ‘ﬁl
extends 31 G9¥inl# Circle mmsnLﬁwﬁaqmauﬁﬁﬁiaaﬁvﬁﬁuﬁ

Taawaalna:

Dart

class Shape {

String color;
Shape(this.color);
class Circle extends Shape {
double radius;
Circle(String color, this.radius) : super(color);

double calculateArea() {

return 3.14 * radius * radius;

void main() {

Dart Programming Language: Advance wih 12
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var myCircle = Circle('Red', 5.0);

// VD4 Field NAUNAANN

print(§Uav19naa: ${myCircle.color});

/1 39n1F Method as Circle L3

print('ﬁuﬁ‘n 23933nad: ${myCircle.calculateArea()});

}
HANIIIW:

f§00979n8%: Red
NUNVDIINAN: 78.5

TUsunsaii 3: Asdunaa Constructor uas Method

Tassas1ela: main.dart

fafuelda:

I‘]JiLLﬂi&l‘ﬁa%"N Class Vehicle LT Class Wi taz Class Car LI Class §ﬂ‘ﬁl extends 11 lag Car
2z13unl4 super 1 Constructor iarfmuad Wiy Class ual wasnnsld super 14 Method o
\Jonlt Method 19 Class Liaae

Taataalna:

Dart

class Vehicle {

String brand;
Vehicle(this.brand);

void start() {
print('$brand engine is started.');

class Car extends Vehicle {

Car(String brand) : super(brand);

void drive() {
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/1 '38nlE Method 910 Class W)
super.start();

print('$brand is driving.");

void main() {
var myCar = Car('Toyota');
myCar.drive();

}

NANI3I:

Toyota engine is started.

Toyota is driving.

2. ghadalidsunsadlszgnd
Tdsunsumaniazugasnsld Inheritance Tugnnunnsainsusoudu
Tsunsai 4: szuuninoIBianEn Bl o maTIA317
Tassas1ella: main.dart
fasunulda:
IﬂiLLﬂi@Jﬁ&%”m Class Employee \Ju Class wal Lag Class PermanentEmployee nu
TemporaryEmployee 1w Class gﬂﬁl extends 11 lag PermanentEmployee LLae
TemporaryEmployee 9=AWg@nIIun1sdwi ouudanfinanengnio
Taacala:
Dart
class Employee {

String name;

double baseSalary;
Employee(this.name, this.baseSalary);
void displaylInfo() {

print('WiNI%: $name’);

print(tIuLADUNUTIU: \$${baseSalary.toStringAsFixed(2)});

Dart Programming Language: Advance wih 14
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class PermanentEmployee extends Employee {

double bonus;
PermanentEmployee(String name, double baseSalary, this.bonus) : super(name, baseSalary);

double calculateSalary() {

return baseSalary + bonus;

class TemporaryEmployee extends Employee {
int hoursWorked;

double hourlyRate;
TemporaryEmployee(String name, this.hoursWorked, this.hourlyRate) : super(name, 0);

double calculateSalary() {

return hoursWorked * hourlyRate;

void main() {
var permanentEmp = PermanentEmployee('Alice', 50000.0, 10000.0);
var temporaryEmp = TemporaryEmployee('Bob’, 160, 200.0);

print('-— WINIIUYI2IN —);
permanentEmp.displaylnfo();

print('L?%Laau‘i’m: \$${permanentEmp.calculateSalary().toStringAsFixed(2)});

PrNt(\n— WHNINUTANTIY ——-');
temporaryEmp.displaylnfo();
print('LﬁuLaaumu: \$${temporaryEmp.calculateSalary().toStringAsFixed(2)});
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}

NAaN1I:

- WINI WY 2ET -
WIbNIW: Alice
FuLfiouiugu: $50000.00

3uLAawIIy: $60000.00

- WHNIIUTANTY -
WibN91%: Bob
\Fudaunugu: $0.00
WlaawIIa: $32000.00

Tusunsaii 5: ITUUIANIIFUNTILTYIADA

Tﬂiﬂa%ﬂﬁlﬂﬁ: main.dart

fafuelda:

Tdsunsuitahs Class Shape 1% Class ual wazdl Rectangle 11U Circle 1w Class gﬂ‘ﬁ'?{'um@m
lay Rectangle waz Circle a:lgmantfuaznndnssuianizvaiaiied

Taaaalna:

Dart

class Shape {

String name;
Shape(this.name);
void display() {

print('3UN33: $name’);
}

class Rectangle extends Shape {
double width;
double height;

Rectangle(this.width, this.height) : super(‘ﬁmaﬂuﬁmj”]');
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double get area => width * height;

class Circle extends Shape {

double radius;
Circle(this.radius) : super("33Nad");

double get area => 3.14 * radius * radius;

void main() {
var myRect = Rectangle(10, 5);

var myCircle = Circle(7);

myRect.display();

print('ﬁ'uﬁ: ${myRect.area}');

myCircle.display();
print('ﬁ?u'ﬁ': ${myCircle.area}');
}
NAaN1IIh:
3un: fndoufineh
Aufi: 50.0
3UN39: 1naw

Wui: 153.86

Abstract Classes

Abstract Class fia Class ML0uN89LILUD (blueprint) #1931 Class 81 NazaunFunaa (Ul

v 6

a = ' v . &
N laglEagiisa abstract 4G9 Abstract Class W&IN1T0&319 Object i lalasass
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