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CbAbp)XaHMe

KaacoBe B TS. [poctn KnacoBe U BUAOBE UAEHOBE Ha KAA

OcobeHOCTHM Ha KOHCTPYKTOpUTE.
 HacnepaBaHe U NTOAUMOPPUSBM.

* TunoBu napameTpu (generics).

Duck Typing.



KaacoBe B TS.
[ipocTH KAAcOBe U BUAOBE YUAEHOBE Ha KAaca.

1. Tpe3 2015 r. ECMAScript 6 BbBeape HOB CMHTaAKCcUC B JavaScript 3a cb3paBaHe Ha

KAGCOBE, KOUTO BLTPELLHO U3MOA3BaT MPOTOTUNMHUTE QYHKLMK Ha e3UKa.

T

2. Kakto u ¢ Apyrute Bb3MOXHOCTU Ha e3uka JavaScript, TypeScript oobaBsa aHOTaUUK

Ha TUMOBE W APYr CUHTAKCUC, KOWTO MO3BOAAIBA AA U3pas3ABaTe BPb3KU MEXAY

class Base {
private _x: number = 0;

KAQCOBE U Aper TMnoBe. constructor (x: number) {
this.x = x //setter called

3. TypeScript HanbAHO MOAABPXA TO3M CUHTAKCUC M A0DABA AOMbAHUTEAHU 1}

set x(value: number) {

(I)yHKLI,I/II/I BbpPXy HET0, KAaToO BUAMMOCT Ha YAEHOBETE, aéchaKTHVI KAACOBeE, if(value < 0)
throw Error("Less than zero")

06006L1eHN (generic) KnacoBe, METOAM CbC CTPEAKOBU  PYHKLMM, this._x = value
}

MOAMDUKATOPU 3a AOCTBIM U HAKOU APYTW.

get x(): number {
return this._x;

4. Han-npocTuaT Nnpumep Ha Knac Base moxe aa ce BMAWN OTAACHO. }

§



AO ES2015 4 nochae...

class Animal {
private name: string;

function Animal(name) {
const privateData = new WeakMap();
privateData.set(this, { name });

JS

constructor(name: string) {
this.name = name;

this.speak = function() {

console.log(privateData.get(this).name + ' makes a sound.'); }
} speak(): void {
r console.log(this.name + ' makes a sound.');
}
const dog = new Animal('Dog'); }

dog.speak(); //Dog makes a sound.

console.log(dog.name); //undefined const dog = new Animal('Dog');

dog.speak();
console.log(dog.name) // Error



" p " M e p addMember (username: string): void { Show usages

if (!this._members.includes(username)) {
this._members.push(username);

} else {
throw new Error( ${username} is already a member of the channel.’);

export class Channel { Show usages
private static count: number = 0; —— CtaTMyHa 4YneH AdHA }

public readonly id: number;

public name: string; removeMember(username: string): void { Show usages

public description: string; const index :number = this._members.index0f(username);

protected _members: string[]; quH_AaHM 1f (ndex == -1) {
A this._members.splice(index, 1);
private readonly _createdAt: Date; b oelse {
throw new Error( ${username} is not a member of the ${this.name} channel.’);
constructor(name: string, creator: string, description: string = "") { Show usages i
this.id = Channel.count + 1; }

this.name = name;
showChannelInfo(): void { Show usages

KOHCprKTOp console.log("
ID: ${this?.id} Channel: ${this?.name}\n Description: ${this?.description}\n
Created At: ${this?.createdAt}\n Members: ${this?._members.join(", ")I\n"):

this.description = description;
this._members = [creator];
this._createdAt = new Date();
Channel.count++;

} Cetep Metoam
showChannelInfoArrow : () =>void = (): void => { Show usages

set members(members: string[]) { nousages console. log(
ID: ${this.id} Channel: ${this.name}\n Description: ${this.description}\n

Created At: ${this.createdAt}\n Members: ${this._members.join(", ")}\n’);

} CtatnuHmn meToan )
get members(): string[] { nousages static createChannel(pame: string, creator: string, description: string = ""): Channel {

this._members = [...members]

return [. ..this._member's]; return new Channel(name, creator, description);

[eTepu

static getCount(): number { Show usages

get createdAt(): Date { Show usages return Channel.count:

return new Date(this._createdAt); }



AeMOHCTpauusa

function demo(): void { Show usages
try {
const channels: Channel[] = [

Channel.createChannel("General", "admin", "Main discussion channel"),
new Channel("WEB-2025", "admin", "Materials here")

]

channels.forEach(channel : Channel => {
channel.addMember ("useri™);
channel.addMember ("user2");

D)

//channels[0].removeMember ("userl"); rlitvinov@MacBook-Pro-Roman presentation-demo % npm run start
//channels[1]["_members"].push("adminl") // This is a private property,

// // but we can access it and change using bracket notation demo@1.0.0 start

// const members = ["user3", "user4"] > tsc & node dist/index.js

// channels[0].members = members;

. . ID: undefined Channel: undefined
Representation.log(channels[1].showChannelInfo); // will not work o )
Description: undefined

Created At: undefined

Representation.log(channels[0].showChannelInfoArrow); // will work
Representation.log(channels[1].showChannelInfo.bind(channels[1])); // will work

console.log(’ Total channels created: ${Channel.getCount()}") Members: undefined
channels[0].removeMember ("userl"); // throws an Error ID: 1 Channel: General
} catch (e) { Description: Main discussion channel
console.log(" Error: ${(e as Error).message} ); Created At: Sun Mar 30 2025 02:46:02 GMT+0200 (Eastern European Standard Time)

Members: admin, userl, user2

ID: 2 Channel: WEB-2025

Description: Materials here

Created At: Sun Mar 30 2025 02:46:02 GMT+0200 (Eastern European Standard Time)
Members: admin, userl, user2

Total channels created: 2



KakBO e KOHCTPYKTOp?

e KOHCTPYKTOPBT € creumaneH METOA B KAACOBETE, KOMTO ce U3MNOA3Ba 3a
NHULMAAM3MPAHE Ha HOBOCb3paAEHUTE 00eKTU. B noBeueTo 06eKTHO-
OPUEHTUPAHU e3ULIN, BKAOUMTEAHO TypeScript 1 Java, Ton ce
N3MbAHSIBA aBTOMaTUYHO MPU Cb3AaBaHETO Ha MHCTaHLUMUSA Ha KAaca.

1 class Person {

2 name: string;

3 age: number;

il

5 constructor(name: string, age: number) {
6 this.name = name;

7 this.age = age;

8 ¥

9
10 introduce(): void {
11 console.log(  3gpaeeiiTe, Ka3Bam ${this.name} » cvm Ha ${this.age} roguHmn. );
12 }

13 }

14

15 const personl = new Person("MBan"™, 30};

[y
=

personl.introduce(); // 3apaseiiTe, Ka3eam ce WMBaH W CbM Ha 30 rOAMHW.




Cbr3paBaHe Ha CBOMCTBA AMPEKTHO OT KOHCTpPYKTOpA..

» TypeScript npeanara cbKpaTeH CUHTAKCUC, KOUTO NO3BOASIBA
aBTOMaTUYHO AEeKAapUpaHe U UHULMaAAM3aUUAa Ha YUAEH-MPOMEHAUBU

TypeScript : AWPEKTHO B KOHCTPYKTOpa. ToBa He € Bb3MOXHO B JavaScript.

class Car {
constructor(public brand: string, private model: string, protected year: number) {}

}

let myCar = new Car("BMW", "X5", 2005);
console.log{myCar.brand); // OK: BMW

// console.log(myCar.model); lpewka: model e private
// console.log(myCar.year); [pewka: year e protected

Java:

1 class Car {

2 private String brand;

3 private String model;

4 private int vear;

5

6 public Car(String brand, String model, int year) {
7 this.brand = brand;
8 this.model = model;
9 this.year = vyear;
10 }
11 1}



KOHCTPYKTOPM C generics

* TypeScript no3BoAsiBa M3MNOA3BaAHETO Ha Generics B KOHCTPYKTOPM.

v class Box<T> {
constructor(public value: T) {}
v getValue(): T {
return this.value;
}
¥

let numberBox = new Box<number:»>(123);
console.log(numberBox.getValue()); // 123

ToBa He e Bb3MOXHO B JavaScript 3aL10To0 HAMa NOAAPBbXKa Ha Generics.




HAama noaApb)Xka Ha Overloading

* B TypeScript Hama constructor overloading kakto B Java nam C#.
BmecTo ToBa, MOXe Aa ce M3MOA3BAarT union types nau if
NPOBEPKU BLTPE B KOHCTPYKTOpPA.

TypeScript: Java:

1 public class User {
class User { String name;

name: string; int age;
age: number | undefined; // Kouctpykrop 6e3 Bbapact
public User(String name) {
constructor(name: string); this.name = name;

. ) E)s this.age = @; // Ako HAMa Bb3pacT, cnarame @ no nogpasbupane
constructor(name: string, age: number); }
constructor(name: string, age?: number) {

// KoHcTpykTop ¢ Bb3pacT

this.name = name, public User(String name, int age) {

: : this.name = name;
if (age !== undefined) { -m1§22f_a§?m’

this.age = age; }
} public void printInfo() {
} System.out.println("Mame: " + name + ", Age: " + age);
1 ¥
public static void main(String[] args) {
ny my o, = A "Iy Y
let userl = new USEPI: Ivan j_' User userl = new User("Ivan");

" o User user? = new User("Georgi", 30);
let user2 = new User("Georgi®, 38);

CD”SU].E'.].DE{USEP].}_; Ill{,rlr User .{ name: 'I\I‘,raﬂ' ] userl.printInfo(); // W=eexma: Name: Ivan, Age: @

= user2.printInfo(); // Wseexma: Name: Georgi, Age: 30
console.log(user?); // User { name: 'Georgi', age: 30 }l )



U3UcKBaHe 3a M3BMKBaHe Ha super() B HaCAeA€HUTe KAacoBe

e AKO HacAepsiBaMe KAAC, U KOHCTPYKTOPBT Ha POAUTEACKUS KAAC UMa -
napameTpu, TPA6Ba 3aAbAKUTEAHO Aa U3BUKame super() B |
KOHCTPYKTOpa Ha HaCAeAHUKa, NpPeAn Aa U3noA3Bame this. ;; %J,

class Animal {
constructor(public name: string) {}

}

class Dog extends Animal {

constructor(name: string, public breed: string) {
super(name); // Tpabea na w3eMmkaw super() npemu Aa w3non3saw this
console.log( ${this.name} E nopona ${this.breed} );

}
}

const dog = new Dog("Buddy", "Golden Retriever");



A

W

W

Type (assertion) Casting B
KOHCTPYKTOpMTE.

class User {
age: number;

constructor(age: string | number) {
this.age = age as number; // Type assertion

getAge(): number {
return this.age;

}

const userl = new User(25);

const user2 = new User("30"); // KomnunaTopbT He OaBa rpelka, HO MOXe Oa Josede 1o runtime rpewkal

console.log(userl.getAge()); // 25
console.log(user2.getAge()); // "30", HO KOMNMAATOPBT MUCIM, Y& € YUCNO

* TypeScript Type Casting e camo

Ha HUBO KOMMUAATOP T.€
KOMMUAATOPBT MPOCTO
MHTEPNPETUPa AAAEHA CTOMHOCT
KaTo APYr TUM, HO PEeaAHO He A
npeobpasyBa B NnamMmeTTa.
BwmecTo ToBa, TypeScript
n3noA3Ba Type Assertions (Kato
as u <type>), KOUTO Ka3Bar Ha
KOMMUAATOPa Aa TPETUPA
CTOMHOCTTa NO ONPEeAENEH
HauMH, 6e3 Aa 9 MPOMEHAT
peanHo.



HACAEAABAHE B TYPESCRIPT

~ class Animal {
name: string;

= constructor(name: string) {
this.name = name;

}

= move(distance: number = 0) {
console. log( ${this.name} moved ${distance} meters. );

}
}
- class Dog extends Animal {
= bark() {
console. log("wWoof!");
}
}

const dog = new Dog("Buddy");
dog.bark();
dog.move(10);




lipesanucBaHe Ha metoAUu (Method
Overriding)

~ class Bird extends Animal {
= move(distance: number = 5) {

console.log( ${this.name} flew ${distance} meters. );

}
}

const bird = new Bird("Pigeon™);
bird.move();




NOAMMOP®U3DbBM B v‘

TYPESCRIPT - akesomi

console.log("some sound...");

}
}

- class Cat extends Animal {
= makeSound() {
console. log("Meow™);

MoAMMOP®U3bM = €AWH U CbLLL TU, ,
Pa3AMYHO NOBEAEHMUE.

- class Cow extends Animal {
= makeSound() {
console. log("Moo™);

}
}

= function playSound(animal: Animal) {
animal.makeSound();

}

playSound(new Cat()); // Meow
playSound(new Cow()); // Mc



NMoAMmopPU3abM ¢ UHTEpPEeUcH:

~ interface Shape {
area(): number;

}

~ class Circle implements Shape {
constructor(private radius: number) {}
= area(): number {
return Math.PI * this.radius ** 2;

}
}

» class Square implements Shape {
constructor(private side: number) {}
= area(): number {
return this.side ** 2;

}
}

const shapes: Shape[] = [new Circle(2), new Square(4)];

shapes.forEach(shape => console.log(shape.area()));



# L=

XapakrepucTtuka extends implements
HacaeanBa OT.... Knac UHTEpdEc
He - camo
[lony4yaBa Aa - MeToaM,
o NpoBepKa Ha
NoOBEAEHUE? CBOWUCTBa
CTPYKTYpa
) KOAKO MOXeE Aa P S MHoro (pasaeneHu
nma? CbC 3aneTas)
Aa - Hanpumep:
Moxe A1 A3 ce Aa - extends + class C extends A
KOMBWHMpaT? implements implements B, C

{

Pa3Auka: extends vs implements




Abstract knacose U MeTOAM

- abstract class Shape {
abstract area(): number;

»~ describe() {
console.log("I am a shape.");

}

} - class Rectangle extends Shape {
- constructor(private w: number, private h: number) {
super();

}

= area(): number {
return this.w * this.h;

}
}



Buaumoct: public, protected, private

Moaudukatop

public

protected

private

BuaumocTt

HaBcakbae — Mo
noappasbupaHe

B Knaca 1 Heropute
HAaCAEAHUUM

Camo B Knaca, AopH
HaCAeAHULUTE HAMAT
AOCTBIT

- class Example {
public a
protected b
private c =

log() {
console.log(this.a, this.b, this.c);

- class SubExample extends Example {

logSub() {
console.log(this.a); //

og(this.b); //

y Yy

sole. |

[



KakBo ca generics?

Mo>keM oa cu MUCIUM Ye:

Generic TMNoOBM NCceBAOHNMU, UHTEPDENCH,
OYHKLMU 1N KNacoBe ca Npens3non3BaemMm

L1abnoHun, KOMTo MoraT aa paboTAaT ¢ pa3nnyYHu
TUMOBE OAaHHW.



C KakBO H4 nomarar?

* [lpensnonssaHe

* HamanaeaHe MOBTApPAHETO Ha KO/,

* besonacHocT Ha TUNoBeTE (type safety)

function head(arr: any): any { return arr[0]; }

head(42);



C KakBO H4 nomarar?

* [lpensnonssaHe

* HamanaeaHe MOBTApPAHETO Ha KO/,

* besonacHocT Ha TUNoBeTE (type safety)

function head(arr: any): any { return arr[0]; }
head(42); // undefined
function head<T>(arr: T[]): T { return arr[0]; }

head(42); // Compile time error.



A A

Generic TMNOBU NCEBAOHUMM

type UndefOr<T> = undefined | T;



Generic TMNOBU NCEBAOHUMM

type UndefOr<T> = undefined | T;

let undefOrNum: UndefOr<number> = 96;
let undefOrString: UndefOr<string> = undefined;

let undefOrArr: UndefOr<number[]> = [1, 2, 3];



lIpyMepHHU TUNOBE

type OneOrMany<T> = T | T[];

type NullOrOneOrMany<T> = null | T | T[];
type Triple<T> = [T, T, T];
type NonEmptyArray<T> = [T, ...T[]];

type Zipped<T, H> = [T, H][];



IpUMepHU UHCTaAHLUM

let a: OneOrMany<Date> = new Date();

let b: NullOrOneOrMany<string> = null;

let c: Triple<number> [1, 2]; // Compile time error!

let d: Triple<number> [1, 2, 3]; // OK

let e: Zipped<number, string> = [ [1, “foo"], [2, “bar"] ];



Generic KhnacoBe

Haln-yecTo rvm n3anon3pame 3a KOHTEMHEPU 3a
Pa3/INYHMN TUNOBE AaHHMN.



lIpumep cTek

class Stack<T> {

private s: T[] = [];
push(element: T): void { this.s.push(element); }
pop(): UndefOr<T> { return this.s.pop(); }

isEmpty(): boolean { return !this.s.length; }



lIpumep ABOUUHO HApEeAEHO AbLPBO

class myNode<T> {
data: T;

leftChild: NullOr<myNode<T>>;
rightChild: NullOr<myNode<T>>;

constructor(data: T) {
this.data = data;
this.leftChild = null;
this.rightChild = null;

¥
}



lIpumep ABOUUHO HApEeAEHO AbLPBO

class BST<T> {
private root: myNode<T>;

constructor(data: T) { this.root = new myNode(data); }

add(data: T): boolean { /% ... */ }
find(data: T): NullOr<T> { /* ... */ }
returnByLevels(): T[][] { /* ... */ }



lIpumep ABOUUHO HApEeAEHO AbLPBO

class BST<T> {
private root: myNode<T>;

constructor(data: T) { this.root = new myNode(data); }

add(data: T): boolean {/* ... */ } @ pa60w\‘
a

find(data: T): Nullor<T> { /* ... */ } Oﬁaquoaa AM

returnByLevels(): T[][] { /* ... */ }



OrpaHvuyeHus Ha TUNoOBe
(type constraints)

Mo>keM ga noctaBaMe orpaHNYeHUs BbPXyY
TUNOBUTE NapaMeTpu.

T extends { le(t: T): boolean }



h A

lIpumep ABOUUHO HApEeAEHO AbLPBO
(kopMrupan)

class BST<T extends { le(t: T): boolean }> {

private root: myNode<T>;

constructor(data: T) { this.root = new myNode(data); }

add(data: T): boolean { /% ... */ }
find(data: T): NullOor<T> { /* ... */ }
returnByLevels(): T[][] { /* ... */ }



lMpumep orpaHUYeHUA

interface TrustMeBro { class Mechanic<T extends TrustMeBro> {
engineer: boolean;
name: string; mechanic: T;
}
/] ...

qualified(): boolean {
return this.mechanic.engineer;

¥
/] ...



CTaTUYHU PYHKUUMK

CTaTnuyHuUTEe PyHKLIMM B KTaCcOBETE HE MoraT [.a U3nons3ear
TUNOBU NapaMeTpu, 3aLLL0TO KOHKPETHa cTaTUyHa PyHKLMA
3a KOHKPEeTeH generic Knac e egHa 1 cbll,a He3aBUCUMO OT
TUNOBUTE MapaMeTpu.

class MyClass<T> {

static foo(t: T): T { // Compile time error!
return t;

¥
¥



BrpaaeHu generic THnoBe/KAacoBe

Array<T> cbwoTo KaTto T[]

ReadonlyArray<T> cbwoTto kato readonly T[]
Readonly<T>

Set<T>

Partial<T>

Required<T>



Duck Typing

if (x === ||g=||:} {

console.log("It's a duck!");
’ ¥




KakBo e Duck Typing?

« "If it walks like a duck, swims like a duck, and quacks like a duck -
then it probably is a duck.,,

e Ba)HOTO € KAKBO MOX€E ODEKTBT, HE KaKbB € NOo MPOU3XOA.




HomuHanHo TUnu3upaHe Duck Typing Structural Typing

Java Python TypeScript

C++ Ruby Go

C# JavaScript OCaml
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CpaBHABaHe ¢ HOMMHAAHO TUNU3UpPaAHe

1~ interface Animal {

interface Animal { 2 void makeSound();

makeSound(): void; 3 3
} 4

5- class Dog implements Animal {

class Dog { 6~ public void makeSound() {

makeSound() { 7 System.out.println("Woof!");

console.log("Woof!"); 2 } CbBMECTMMOCTTa Ha TUMOBETE Ce OMpeAeAs

} 5 3 no MMe 1 nepapxus

} CbBMECTMMOCTTa Ce OCHOBaBa Ha 10
CTPpyKTypaTa Mma nspmyHa pAekrapauma Ha Bpb3kara

11 - class Cat {

class Cat { 12 - public void makeSound() {

lMpoBepKa : o CTpyKTypa — AaAM UMa MpoBepKa : o nme 1 Bpb3Ka KbM

makeSound() { HYXHUTE METOAM 13 System.out.println("Meow!"); UHTEPdEIiC
console.log("Meow!"); 14 ¥
} 15 &
} 16
17 - public class Main {
function makeItSpeak(animal: Animal) { 18 ~ public static void makeItSpeak(Animal animal) {
animal.makeSound(); 19 animal.makeSound();
} 20 ¥
21
const dog = new Dog(); 22 - public static wvoid main(String[] args) {
const cat = new Cat(); = L3 e = L LIl
24 Cat cat = new Cat();
makeItSpeak(dog); // OK 2>
makeItSpeak(cat); // OK ;g makeltSpeak({dog): // OK
28 // makeltSpeak(cat); // Error: Cat does not implement Animal
29 1

2n



W00 = W B W R

= = = = = === -
CO =] @ N B pa = ®

Duck Typing cpelny Structural Typing

function makeItQuack(duck) {

duck.quack();

+ lNMpoBepKa Ha TUMOBETE Ce N3BbPLLBA
Nno BpemMe Ha U3NbAHEHKE (run-time)

const realDuck =
{ OcHoBaBa ce Ha HaAMYMETO Ha

onpeaeneH METOAU U CBOWCTBA B
obekra

quack: function() {
console.log("Quack!™);

¥s
const person = {
quack: function() {
console.log("I'm imitating a duck!"™);
}
¥

makeItQuack(realDuck); // Wzeexpa: "Quack!”

makeItQuack(person); // Wzeexpa: "I'm imitating a duck!”

O oo 30 o F W=
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interface Quackable {
quack(): void;

}
class Duck implements Quackable {
quack() {
console.log("Quack!"); MpoBepka Ha TUMNOBETE Ce M3BbpPLUBA MO
} BpeMe Ha Komnuaauma (compile-time)
}

OcHoBaBa Ce Ha cpaBHEHMe Ha

CTPYKTYpUTE Ha TUMNOBETE
class Person { PYKTYP

quack() {
console.log("I'm imitating a duck!");

}

function makeItQuack(duck: Quackable) {
duck.quack();

}

const realDuck = new Duck();
const person = new Person();

makeItQuack(realDuck); // Wzeewpa: "Quack!"
makeItQuack(person); // W3sewpa: "I'm imitating a duck!"



TypeScript

1 ~ interface Person {

2 name: string;

3 age: number;

4}

5

6 const ivan = { name: "Ivan", age: 21, faculty: "FMI" };
7 ~ let student: Person = ivan; // OK: o06ekTbT ivan uma

8 //BCU4Kn cBoWcTBa Ha Person
9  console.log(student.name); // "Ivan"

10

Mpumep 1: UHTepdenc n obekT

O 00 -1 3 i =B =

[T T T T T (T T
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class Dog {

name: string;

constructor(name: string) { this.name
}
class Person {

name: string;

constructor(name: string) { this.name =

}

function greet(entity: { name: string }) {
console.log( Hello, ${entity.name}!" );

}

const myDog = new Dog("Sharo");
const myPerson = new Person("Ivan");

greet(myDog); // Hello, Sharo!
greet(myPerson); // Hello, Ivan!

Mprmep 2: GyHKuMA ¢ napameTbp No CTPYKTypa (He Mo KAac)

name;

name;



3allo € NOAe3HO0?

MBKaBocT: Pabotun ¢ pasnunyHum ob6ekTn 6e3 Hy>Kaa oT HacneaABaHe.

Mo-manko wabnoHu: PyHkUMMTE MoraT Aa npuemaT pa3IMYyHM TUMNOBE MO CTPYKTYpPa.

JlecHa uHTerpauma: Pa6otn anpektHo ¢ JSON nnum BbHLUHW AaHHW.

KoMmdopT + curypHocTt: KoMbrHauma oT AMHaMMUHa MBKaABOCT U CTaTUYHA
npoBepka.
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NMMpumep: Cuctema 3a u3sBecTun

// WhTeptheinc, peduHupaH no cTpykTypa
interface Notifier {
send(message: string): wvoid;

}

// Pa3nuWyHW Knacoee, KOUTO NAcCBaT Ha WHTepdeiica no CTpyKTypa

class EmailService {
send(message: string) {

3
}

console.log( Email: ${message} );

class SMSService {
send(message: string) {

3
}

console.log( SMS: ${message} );

class PushNotification {
send(message: string) {

3

// QyHKUMA, KOATO npueMa Bcekn 06eKT, KoWTo "uzrnewmpga" kato Notifier
function notifyAll(notifiers: Notifier[], message: string) {

console.log( Push Notification: ${message} );

for (const notifier of notifiers) {
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notifier.send(message);
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// Cb3paeBame 06eKTuH 6e3 pga ru "Bpb3eame" cC uHTepdeica
const email = new EmailService();

const sms = new SMSService();

const push = new PushNotification();

notifyAll([email, sms, push], "Welcome to the system!");
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