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®33nnu TypeScript (1uaziBuAITIAN)
® TypeScript foayls
®.1/3g 1By TypeScript NU JavaScript
® advain 3k TypeScript (Advantages of TypeScript)
o n3ang TypeScript
o Sudultau TypeScript: Aaasa3asile + drotnalusunsuniounasi
®M3lT tsc waT ts-node 1 TypeScript
etsconfig.json foazls?
uni 2 @ﬁLLﬂiLLﬂZ’Dﬁ@fﬁ];‘l’aﬁug’m (Variables and Basic Data TYpes).........cccoveueen.... 28
[ 10 LLﬂiLLawﬁ@iayaﬁ?ugmlu TypeScript
(150 LLﬂiLLa:mﬁ@ﬁagav{ugm (1B98N)
®|et, const, var LLRs Scope Tu TypeScript

®string, number, boolean Tu TypeScript

®null, undefined, any, unknown, never Tu TypeScript

unn 3 W&ﬁfuﬁugﬁu (BasiC FUNCLIONS) .......c..uuiiiiieee i 64
o WarimuAug1wl TypeScript
6 & . A a K
o WarimuAug1ulu TypeScript — MuaztdualBIdn
®N1371N% WA Parameter Type
® Optional Parameters foasls?
®Default Parameters (W1TAtaasndaIuan) lu TypeScript
®Rest Parameters (W18taa33 4% 1id1na) 1w TypeScript

® Arrow Functions L@z Function Expressions Tu TypeScript

Uﬂﬁl 4 Array e Tuple (Array and TUPIE) .......coocueiiiiiiie e 101

® Array Wz Tuple



®n131Uven¢e Array Tu TypeScript NIULL number(] Wae Array<string>
Azl uALEIANYD Tuple Tu TypeScript

® MLt auazInNIRINTN I Array LAz Tuple
uni 5 Object Type ﬁug’m (O] o) 1=Tox B 1Y/ o 1= ) ISR

®Object Type AU
®Object Type W13 % (TypeScript) ALY
Omir‘immgmmuﬁamﬁmﬁ (Defining Object Types)

® Optional Property Tu TypeScript
eReadonly Property Tu TypeScript
U"n‘ﬁl 6 Interface wae Type Alias (Interface and Type Alias) .......ccoovecerieeeeeeeeeicciiiee,

®|nterface LAz Type Alias

®nterface WLz Type Alias (318a2L88a15a8n)
®13U5en e Interface b TypeScript

o3l type AU Union W& Intersection 11 TypeScript

® ANULANANILAzNTLAaNnLT Interface NU Type Alias b4 TypeScript
‘lJ“n‘ﬁl 7 Class 18z OOP (Class and OOP) ...

®Class waz OOP lu TypeScript

®Class Waz OOP lu TypeScript (15980)
®N"1IFIAAFLAE Constructor b TypeScript
® Property L8z Method Tu TypeScript

® Access Modifiers 1 TypeScript

® 3% readonly 1% TypeScript

®this L&z Context 14 TypeScript

Uﬂﬁl 8 Inheritance a8z Abstract Class (Inheritance and Abstract Class) ..................
® nheritance Wae Abstract Class
® Inheritance L&z Abstract Class — T18azl88a19an
® M3FUNaanaa (Inheritance) 1 TypeScript
®cxtends LLRE super Tu TypeScript

@3l Abstract Class LR Implements Interface Tu TypeScript
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®Enum LA Literal Types

. a Aa K
®Enum LAz Literal Types — 3N88EL0UALTIAN
®Enum WULAILAY (Numeric Enum)

®| iteral Types Tu TypeScript — 'small' | 'medium’ | 'large’
em 3l Literal Types S24AU Union Types Wazn13 Validate @

iJ‘Vl‘ﬁl 10 GENErICS (GENEIICS) ..uuviiiiieeeiiiiiiieeie e e e e e et e e e e e e e e e e e e e e e e enneeeees

® Generics % TypeScript

o azLBuaLEeanI309 Generics 1w TypeScript
® W35 Generic: <T>(arg: T): T

®aA31® Generic: class Box<T>

® 3l constraint: <T extends U>

o1z lumitlun1sdiaulaan reusable @28 Generics

‘U‘Y]ﬁl 11 Union, Intersection, Type Guard (Union, Intersection, Type Guard)
® Union, Intersection, Type Guard
®Union, Intersection, Type Guard — MNURLALALTIAN
®Union Type: string | number
® |ntersection Types: { a: number } & { b: string }
®Type Guards: typeof, instanceof, in

® User-Defined Type Guard Tu TypeScript

‘lJ“n‘ﬁl 12 Modules, Import/Export (Modules, Import/Export) .......cccccceeveunvnneeen.

® Modules, Import/Export

®Modules, Import/Export — 188,88 aLTIaN

® M3l export Waz import 11 TypeScript

e msuid auazanseidoulysiandlu TypeScript
®Named Export vs Default Export Tu TypeScript

®Path Alias 14 tsconfig.json

‘U‘Vl‘ﬁ 13 Advanced Type Features (Advanced Type Features)...........ccccee....

® Advanced Type Features



®uazLduaLBIAn — Advanced Type Features Tu TypeScript
®Mapped Types: { [K in keyof T]: T[K] }

® Conditional Types: T extends U ? X : Y

® Template Literal Types: 'ID_${string}’

®Recursive Types Tu TypeScript
UV]“?]I 14 Utility Types (ULility TYPES) ..cciiieiiiiiiiee ettt e e 449

® Utility Types Tu TypeScript

o Utility Types — 5188Ld8aL T8N

® Partial<T>, Required<T>, LLaz Readonly<T>

®Pick<T, K> Iaz Omit<T, K> 1% TypeScript

138379 Utility Types 183 (Custom Utility Types)
U"n‘ﬁl 15 Decorators (Experimental) (Decorators (Experimental)).........cccccoviieeiinineeen. 482

® Decorators (Experimental)

®518a288aL89AN: Decorators 14 TypeScript

e 3.Jalt Decorators 1 tsconfig.json

®Class, Method, Property Decorators Tu TypeScript

® 137 Reflect Metadata b1 TypeScript

® M3l Decorators SIWAL Dependency Injection (DI) L7 NestJS
U 16 MIXING (MIXINS) e 536

®Mixins 1% TypeScript
®Mixins 144 TypeScript — 51882L8ALEIAN
oL nala Multiple Inheritance 8 Mixins i TypeScript

OﬂﬁiLLﬂﬂwqamiuLﬂuﬂmﬂﬂmmiaal (Decomposing Behavior into Smaller

Classes) b TypeScript #28 Mixins

.ﬂﬁiﬂizﬂqﬂ@ﬂ“ﬁ Mixins S34AU Interface 1% TypeScript

‘LI‘Yl"?i 17 Advanced Type Narrowing (Advanced Type Narrowing) .........ccccoecuveeeenueeenn. 582
® Advanced Type Narrowing Tu TypeScript
® Advanced Type Narrowing (ﬂ’lﬁﬁ‘i’]ﬁlﬂ"ﬁﬁ@ﬁagafugd) Tu TypeScript

®Discriminated Unions (Tagged Union) Tu TypeScript



®switch-case NU Literal Type Tu TypeScript
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UY]“?]I 18 Error Handling LUy Type-Safe (Error Handling Type-Safe) .........cccccveeeneeeen.

®Error Handling kUU Type-Safe Tu TypeScript

®Error Handling WUy Type-Safe Tu TypeScript (iﬁﬂazLaﬂm‘Tj\‘]ﬁﬂ)
®{ry/catch/finally Tu TypeScript

® 38319 Custom Error Class b TypeScript

3l TUNU Result / Either Pattern 11 TypeScript

‘Ll"nﬁl 19 MM TypeScript AU Framework (TypeScript and Framework) ....................
o3l TypeScript NU Framework
® M3l TypeScript NU Framework (38aztd8ataan)
®React + TypeScript
® Angular + TypeScript (1?}' TS lag default)
®Node.js + Express + TypeScript

®NestJS (Framework ‘ﬁlﬁ%ﬂdﬁw TypeScript)

UNN 20 Best Practices & Project Architecture (Best Practices & Project Architecture)

®Best Practices & Project Architecture

®Best Practices & Project Architecture (L%\‘iﬁﬂ)

Oﬂﬁ(ﬂg\‘]m tsconfig.json I#inun=ny Production

® Strict Mode L&z nolmplicitAny Tu TypeScript

® M3l ESLint + Prettier 3R TypeScript 8&484U5z@NnTA W
® N3Len Layer: Services, Repositories, Models

®N1390N13 Dependency @28 DI Container
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Uni 1
iﬁ’nﬁ’u TypeScript

(Introduction to TypeScript)

® SINNU TypeScript

2

Yo e

® 33NNU TypeScript (iwauﬁﬂmfidﬁﬂ)

® TypeScript foasls

® 1l3uuLfiy TypeScript NU JavaScript

o daduainsld TypeScript (Advantages of TypeScript)

o MIfang TypeScript

o Suduldiu TypeScript: Aaasin3asiio + datnslusunsuniounasi
® n13l7 tsc wae ts-node 1w TypeScript

® tsconfig.json foazls?

UNHI
luqﬂﬁmiw”wmﬁuLLa'ﬂwﬁmfmmzeﬁawgﬁl,ﬁﬁavlﬂaLauﬁLauI@amoimL%q JavaScript £4a3
WHunmswaniinnwawnalanldinagrounsnats adrslsfiony Tasinanaislsznisves
JavaScript T,@;JLa,wq:’LuL%iaaizuuﬂiunwiayla (type system) ¥ lWinWaimisunasniLaiasiion
sanTnTindszaninwuazaanutasassluniswamn TypeScript ﬁoﬁaﬁ%ﬁ@‘*ﬁﬂugm:
mmﬁ@iaﬂam’m JavaScript lasfiszuy type WU static ﬁﬁ’ma@ﬁaﬁ@wm@luiz@m compile-
time waziivanuaansalunssanislaaswialng

TypeScript 1dunmmnfinaulas Microsoft lasfiwangiislfudataunwioswes
JavaScript I@m«aquashaﬁaluudmaomn%ﬂﬂmmwL%af@q mMInugurhatays uazns
siusuunINAWILaUNAITUIWA WY 9aiduad TypeScript Aomifiiusnunsnnanlwsnau
W JavaScript  Gavildmanaldoruldununaanasuniaiunfioasla g fisessu JavaScript
I@mvlaj@Taoamﬁ]aﬂnﬁmﬁu‘luﬁa;ﬂ%

AU UiBUIERINe TypeScript nU JavaScript e lWiAudsladnaiadsznisves
TypeScript 1% ANNFINNTDIWNNTATIIILTaRaNAa i loulda (early error detection),

@, . A A o AaA | o a X
ﬂ']islfﬁ interface LLa generic LWaLTﬂuIﬂ@ﬂﬂ@ﬁﬂquLLazﬂﬁa(ﬂﬂﬂﬂ\‘ﬁ]% @laa(ﬂﬁ]uﬂ’a’]&laﬁuﬁinluﬂﬂi
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g{uwm%aiﬂmumiw

[
o

141985109 ECMASCript 1iaitulminauiiiusiivaiazsasivadnadutuny Nafk TypeScript
lailemuunuin JavaScript wanauwenadanNNaINNTAVEING
v Ao @ A . A o A A o ' &
ToddAndnilszn13ve9 TypeScript AanissiuayuwinIadiaw@u (IDE) atiauyol
' . . A ° (% [ v
WU L7% Visual Studio Code TI&INNIOATIIRAL type, WuzinlAa, WazIANIT refactor baENd
1 % £™ =1 a a I~ J 6 ]
TIYRAa SINAlANTzUIRMIWRIlEEnTawiazas 9w lasanizluldsiandumalng
Aa & A o o . ' A A A
nlnanelWsuaznunawInasan n3lT TypeScript FroaatyuinsRaaImamnaia uaziia
anumuInlunsduuazininmldaluszozen
lunmsiSuauldeann TypeScript WAWAWIFINITOAAAI LANEHIUATS npm install -g
. A A & o & o o & = . o o A
typescript Fizfansndnanbuaad tsc STULUaI NG ts 1u Js WRZHIRINNIA LT ts-node LiND
TuIWS TypeScript lalasasslugninwindan Nodejs laslidasnanluaaranin uananiinng
837908 tsconfigjson g3trainuadinsnan wakazlassgsisvadlusiand laasadussuy
I @ o @ [ . &S, v  a
W& tsconfigjson dwrlaganlunisdanislusiand TypeScript Tetaalisinwam
faIRAILNNDAnTINTadnan lnaeT 13U naiwualWameTdunuazlaanisvas IWg,
msiRanlt ECMAScript target version, wazmsidaltauiiaad strict typing @199 nsasAnating
mm:auiu"lWﬁﬁdawaI@mm@iaqmmwmaﬂﬁ”@Lmzmmd'}:ﬂ,umsgLLaIﬂiLaﬂm“Lus:m:Uﬁa
@ A 1 dq/ﬂl v v dl U Q . 4‘ d"/ v o e U
niksRaduiIududBuni 1: 330U TypeScript iNadwugwanadi ladmigaunn
AU I(ﬂmmamqmﬁLL@iﬁﬂafmUﬁug’mlﬁmﬁummﬁ WSsuisuny JavaScript a3unatad
waenlEuade ldanfinmsfeasiasesdowaznmaasmiugiunindudnsuisuduldm
. 1 a a a ﬁ o [ ' U 1 21/ A A ] u?:
TypeScript at9fisz@nEnm Saazmnguddgnewdigilewidedinluunda g 1o nalu
U a % [ 6 1 o A A
awmadauliunsy nslgou framework wazmssanslusianduwalng luszauiiaondn.

is’ﬁ'ﬂﬁ'u TypeScript

1.1 TypeScript faaczls
TypeScript ﬁammiﬂmmuﬁgﬂw‘”@umi@EJ Microsoft 1% Superset U249 JavaScript (‘ﬁmﬂﬁ\‘l
nnatnilu JavaScript 1716l TypeScript) LLGiLﬁNQm&NUyaLGmﬁQ Static Type Checking %38
izuummmaaaumﬁmaﬁaga@%LL@imauﬂawVLwa(
TypeScript Qnaamwuw%ﬁia"ﬁa alilea JavaScript:

o HaNATALAR (Explicit)

e ANVIRANAA

o auasneladialasmnizlullsondlng

1 1.2 wSaunauny JavaScript

AN JavaScript TypeScript

TypeScript Programming wih 2
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AUINUITDIINIUNLTYU

AN JavaScript TypeScript
Urztannnmn Dynamic Typing Static Typing
N3ATIQ error aausuldsunsy (Runtime)|aaunadlng (Compile-time)
ilulisiandlng) ladmanzivinls MANZANN
38930 OOP t@n3Uuuy|[F1na 384931 class, interface, generic 489
M3MAY IDE ina 50950 IntelliSense 1Fuf

A28819:
/1 JavaScript: liifimyszysfiadaya
function greet(name) {

return "Hello " + name;

}
/I TypeScript: szysHhaTayaTALI%
function greet(name: string): string {

return "Hello ${name};

1.3 92AV29N13 1Y TypeScript
[ asrasautafananaaiudnansi
[ 92819 IDE 0819 VS Code lunssirfiuaing
(1 ldavalankaza1uwing (self-documenting)
[ sasfuuwanemadoulilsunsugaiag (OOP)
[ manzruldsandndnaaaunam
1 ¥9usauny JavaScript 16 100%

1 1.4 "ns@aa9 TypeScript
ARADUNITAAANIHNI npm:
npm install -g typescript

Y
>

FFINATAANIARI tsc (TypeScript Compiler) IltauldnaaIas

1 1.5 7% tsc uas ts-node

* | tsc (TypeScript Compiler)

T5g sy wiasla ts 1w js

TypeScript Programming wih 3
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tsc hello.ts

4 < . e
221@ W& hello.js TIa1u150TUA8 Node js 16

* "] ts-node (TypeScript Node Executor)
WINGaImMIThing ts lanuilaslddasnaying:
npm install -g ts-node

e -

ts-node hello.ts

1 1.6 a3onazlzm tsconfig.json

tsconfig.json Aa a7 l3 T Mwan1seaazaslilstand TypeScript 12u:
e 11837 JavaScript Liwnane (ES5, ES6, ES2020)
o IWamasaumydananms
e @aLRan strict mode

5a5.:

tsc --init

@ lWg tsconfig.json W3 default config

{

"compilerOptions": {

"target": "ES6",
"module": "commonjs”,
"strict": true,
"outDir": "dist",

"rootDir": "src

1

"include"; ["src"],
"exclude": ['node_modules"]

}
nsaayInalilsnaninaa:

tsc

({ladl tsconfig.json ua1 lidaszyivdla o)

3NN TypeScript (318azLBuAIBIAN)
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1 1.1 TypeScript Aaazls (L%ﬂﬁﬂ)
TypeScript 1)) mmm‘uﬁﬂ%‘[ﬂ‘itm‘mﬁwmﬂmn JavaScript T,@SJLﬁIszU Static Type
System LLE\]&‘WLﬁ]agﬂlENJ']’]H’]IiJiLLﬂiEJS:GTUQG LU

e Type Annotation (name: string)

e Interface, Enum, Tuple

e Generic (ﬂﬁ’mﬁ'ﬂu Java/C++)

e Decorator (experimental)

e Module System (ESM/CJS)

e Type Narrowing L8z Type Guard
Uselgminande: TrosuTaRanananawn s (early error detection), [z &NTnWNN3
refactor, waziasuanutnlaliny IDE
TypeScript 18“5!,!,71%"?; JavaScript

wadu “Layer U JavaScript” f Compile Tuhilw JavaScript NTULULUTI L TasHID Node.js &

(1 1.2 \WSsuisuny JavaScript (13980)

@14 Static Type

Aspect JavaScript TypeScript
Typing Dynamic Static (optional)
Error Detection Runtime only Compile-time checking
Tooling Limited Excellent (VS Code, tsserver)
Refactoring \§89 Uaaansnin
Code Base Growth|§1u1nluszezeni|3e950a (scalability)

FadefiTaiamn:

/I JavaScript

function getLength(s) {
return s.length; // o1 s +Tw null 22 error

}

/I TypeScript

function getLength(s: string | null): number {
if (s === null) return O;

return s.length;

TypeScript Programming wih 5
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TypeScript tiiauliamianimmnnsdl (null safety)

1 1.3 Yaf@wasn134y TypeScript (\BIAN)
[ 1. flasrmwiniisinnuln Javascript
TypeScript AT238aLU type 614 ¢ LT undefined, null, %38 any F81890% runtime error L5
const user: { name: string, age: number } = { name: "John", age: "20" };
/I Error: Type 'string' is not assignable to type 'number'
[] 2. 2281wn5 Refactor 1an
Wawanude property, function, %38 type 614 ¢ — TypeScript ﬁ]:mﬁ@mﬁmaudﬂﬁ@nﬂﬁ;@ﬂiﬂ
augndasniala
[ 3. IDE finsonas
TypeScript #MWTDNNL tsserver B9vnuiut VS Code vinlwladseTamiann:
e Autocomplete Ausingn
e Inline error check
e Jump to definition / symbol
o Rename symbol ag1idaaans
[ 4. wanznufiauazlilsandawialna
e 13U structure Va4lea le@8 interface
o 189N contract mismatch (API, DTO, etc.)

wan layer lATALI%

1.4 M350AA9 TypeScript (139an)
(] Gaes global (I5lansta3as)
npm install -g typescript
azledas tsc Tu PATH
ATIIFOULIDTTU:
tsc --version
1 dasslulnanaslysiond
npm install --save-dev typescript

lgsrunuldsiand Node.js taagraduszuy (lisuniu global)

1 1.5 1597 tsc uaz ts-node (1BIAN)
| tsc @@ TypeScript Compiler

v A
MARIN:

TypeScript Programming wth 6
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«  @79FULEINNTDYA (type checking)
o udad .tsiiu js
e 81984370 tsconfig.json
tsc path/toffile.ts # LLUY single file
tsc # uwuurislusiang (@ tsconfig)
[ ts-node: &MSUNAIWILLULS
laidasnanlwanansu:
npx ts-node index.ts
LlWaNZNL dev mode / CLI tool / script NagaL
Liﬁm%ﬁ’dl“f typescript + ts-node/register + node runtime

AMNA:
in3avile aanlndld suase 19w dev

tsc [] [] ]
ts-node || (14 memory) [] HEn

1 1.6 nva319uaz1H91w tsconfig.json (1B9AN)
& tsconfig.json tHuvialavaslusiand TypeScript uan compiler 31
e 3% compile azls
. Gammaianuengls
o 2z output Ulnu
AdaSNan:
tsc --init
azldlaseainagu:
{
"compilerOptions": {
"target": "ES2020",
"module": "commonjs”,
"outDir": "./dist",
"rootDir": "./src",
"strict": true,
"esModulelnterop": true
12

"include": ["src"],

TypeScript Programming
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"exclude": ['node_modules"]

}
ANaduNY:

ALaan ANANTE
target 1283 JavaScript "ﬁl output (ES5, ES6, ES2020, etc.)
module 32UU module (commonjs, esnext)
outDir IWaLADsNAaNT
rootDir dunN192849 N8 TypeScript
strict 1@ strict mode (114 nolmplicitAny, strictNullChecks)
esModulelnterop I import style LU ES module Talu common;js
include, exclude szﬂWﬁﬁlswmﬂLfﬂ%ﬂﬁiﬂawvlwﬁ

arag1slassasslisane

my-ts-app/

src/

I

dist/
L

index.ts

index.js (output)

tsconfig.json

[

package.json

* f3UMeun

W7o 13BN
TypeScript fa MENNLNY type-checking U JavaScript

#1990 JS 8t1913]@339 error @due compile-time, IDE #nin

ind Pasnuin, manznuia, lanuldsandlng)
NMIAAAI npm install -g typescript
[ A ot v

Aoy lwa tsc, K3I0THATIGE ts-node

- & &
tsconfig.json auqunsnay lwanslusiand

- =~

TypeScript foazls
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"] TypeScript Aaaz1s (What is TypeScript)

TypeScript g mmms@au‘[ﬂmnmﬁgnaammumLﬁawmﬂmwmmsnmm
JavaScript lagiannzogsfsludu Static Typing, N1538950 OOP, uaz A9l anmu (IDE
Support) NHUszanTaw

TypeScript gnWa@u1lag Microsoft wazidadaassusnludl 2012 ﬂaqﬁmﬂu%ﬁﬂummma@ﬁw

lulan JavaScript/Node js lataniziulisianddainminnuainanazaunInguaszezen?

| 9aiawnanuas TypeScript
1. [] static Type System
AmanaInIzylIsnnTaya (type) vedauds Warkdu uazdaviand laaienin u:
let name: string = "Alice";
function square(x: number): number {
return x * x;

}

WalTauAa [ wad string 110 square() 15U number — TypeScript 3ATIINLADUITUNHN

2. [ | Superset 284 JavaScript
TypeScript fa Superset 284 JavaScript #U18A1U73N:
) nﬂIﬁ'@ JavaScript ‘ﬁgﬂd’ad = 11w TypeScript ‘ﬁgﬂﬁadﬁiﬂ
o WRuAMUANTD “UW JavaScript lan i Anundaswg@nTiuiiugiu
LT
/I JavaScript
const user = { name: "John", age: 30 };
/I TypeScript (BUL¥N, wAEIIOLAY type 'lot)

const user: { name: string; age: number } = { name: "John", age: 30 };

3. | Compile-time Error Checking
TypeScript lisuldalasass uddas maalna (compile) luidu JavaScript fian
seninanadlwa TypeScript a2

. maa%’uﬁaﬁ@wmmﬁmﬁuwﬁ@ﬁaga

v =} > = T Y L= a
o UFNFawNWAlay lidaIT s

4. [1 viemlanunn Js Project

TypeScript Programming wth 9
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ﬂ‘maf]&nsﬂi
o W .ts »30 .d.ts W lUluldsiand JavaScript 1@ulariud
e ¥N9UIINAY library JS 1 React, Vue, Express, Lodash 489 lalagld type

declaration file (@types/...)

5. [ ] i@Sasdlanmwiaansss (Powerful IDE Support)
\iialt VS Code %38 IDE 158431 TypeScript:
. Iﬁ?ﬂﬁ]:ﬁ autocomplete, refactor atdlsanns

[ dci A a
e LRAJ error NUWNNLYLWHNA

]N1309 type mammﬂ@ﬁuuu inline

LT

const point = { x: 10, y: 20 };

point.z = 5; // | Property 'z' does not exist on type ...

] wlhwanavas TypeScript

Q o =)
winananan A1a51u18

1 anutaeansvaslaa ATIFALANNYNGDIVBY type AIUAWTT

] anutnlalulaa M lrawanaiwlaatanlawd laiidiauia

] 38930 refactor WRsuTa, laseaing, wia logic balagula
g

(1 vhousinnwlufin  [Jeenunnssseniia type %38 contract API

[
o

(] lasaunu Js 1anle [[laidasidionlunininue

U a d' 1
AT laRanwuLiay
¥ a a
ANz lafa AMNDIY
TypeScript = Mg AN 9 watduns “LNANNFINITD IR JavaScript”

dasltianiznulysiandlud | TypeScript lnulaa JavaScript Laa'le

= 1 ot ¥ 1 o [} v a
LgBYINNIAN JS mwumaulum AMLIN UAanansuazan Ell‘l?ﬂﬂ@@@izﬂz 811

#a9leny Framework t¥intiu|[l31L Node.js, CLI, %38 browser script l@NJInaa

TypeScript Programming wih 10
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* [ a'gajz%’u: TypeScript A0...
, 4, g _ x . ¥ v X
ﬂqﬁ’_‘]”]qﬂﬂjjﬂlﬁ JavaScript 2879 Unaanaun LL@:%LL@VL@N']U?JH

1aglANTZUY type, @523 error AILANBUTH, LAZIEIUATBINaWAIWILLLN JavaScript BITUAYN

Tailet

wSaunay TypeScript nU JavaScript
(] @anasunuslagainsia
« JavaScript (JS) 11 mu1dun1e A iizasiuas Nodejs 1hlalasass
e TypeScript (TS) 5113 mmﬁgnﬂaulwﬁ(compiled language) ‘ﬁLLﬂadelu JavaScript
nowih
1 yn'lwd TypeScript azdainnuiasiu JavaScript wwoldnuass

[] TypeScript ia Superset 2@4 JavaScript — 1n JavaScript ‘ﬁgﬂﬁad = Qﬂﬁaﬂu TypeScript

[ Lﬂ‘%ﬂmﬁﬁu‘[@ﬂagﬂ
15 = =~ . .
awtdIsuimnay JavaScript TypeScript
Dynamic (lifzfiatoya . e
Uszinnawn . Static (szqmumagavlmmw)
Uba)
AIITDHANAG @9u3% (Runtime Errors) aauaadlwa (Compile-time Errors)
szuumﬁ@ﬁaga (Type) laifiluarnm EXREATH Type Annotation / Inference
. ¥ Autocomplete + Type Checking + Jump to
mM3baul IDE Autocomplete W%
Def.
38950 OOP LAy . 5
1NA 384971 Class, Interface, Access Modifier
sUuuy
U
pwaldsiandn 3 .
LAN-Na19 naN-ngy, auiununansa
LANIZRY
anuwlumsSuan |[$9e, Sudouldias dasfadsuaziTouiinuLaniioy
anudaaansuadlaa (6 (wanadne) 9 (WIILABUAILAT)
MTUTINNY JS LAY |~ ausnla 100%

= = 1 = 1
L wlsgumauniwalagng

[ ehadne 1: lidizhadaya
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JavaScript:
function greet(name) {

return "Hello, " + name.toUpperCase();

greet(123); // [1 'l44 error aauilion ue crash aaush
TypeScript:
function greet(name: string): string {

return "Hello, " + name.toUpperCase();

greet(123); // | Compile-time error: Argument of type 'number' is not assignable to 'string'

| @aa819 2: Object Structure

JavaScript:

const user = { name: "Alice" };
console.log(user.age); // undefined, 15id warning
TypeScript:

type User = { name: string; age: number };

const user: User = { name: "Alice" }; // L] Error: Property 'age' is missing

| @ae9 3: IDE Autocomplete

JavaScript:

let person = { name: "John", age: 30 };

/I IDE 191 type leun9&u (limited intellisense)
TypeScript:

type Person = { name: string; age: number };
let person: Person = { name: "John", age: 30 };

/I IDE w&®3 autocomplete, T840t property K@

"] dseTawin JavaScript laidiua TypeScript 8

Feature asu1Y

[] Type Annotation NWKAI1 x: number, y: boolean, z: string[] i1

TypeScript Programming wih 12
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Feature

asuy

| Interface / Type Alias aﬁ”'mgﬂl,mmaa object Laz enforce 4

¥

"] Enum fenuenasfiluuuud JavaScript 13

| Generics Wi sw/class ﬁsao%’ummmﬁwﬁagaashoﬂaa@n”sl
| Type Inference lsidaadsena type vqmmiga ud TS 1N laaaa

| Custom Types L% union, intersection, literal types (*"asc"

] vinluawgaly JavaScript?

LAAHEA

9

A1851u1Y

L iSuaudng

laidasdaadas laiag

] ﬁ’]d’]uvlﬁ“qﬂﬁ

v;mm'risﬁa{ 7N runtime

] Community lwnj

= r=| 1
NVLa‘lJTﬁ“QﬂE]EI’]G

L luldanlsidasns type safety|iiuldagu 9, script T2a317

VoA & a & A A o . .oA a8 Aa
D LL@LN@IU?L%ﬂ@LSNI%QJ"U% RIDUBRRIYAUNRIUT — TypeScript AdNIILADNTNIANIN

aaﬂﬂ'J'INLL@]ﬂGi']GLLfiJiJﬂ’]Wi'JN

[3 [

Usziawnan  |[JavaScript| TypeScript
Type Safety O] g BEY
aNNUasany @i G

& a w = o & w
AMNLTIITNG U 5NN |[Thndaniee
sassuldsandlng)|dna WARIZRUNIN

* [ u%ﬁqﬂé’m:

TypeScript = JavaScript + ANlaaans + AaUN®e + IDE 0an382

o e o [ ° @& A
L“quﬂuiﬂjlﬂﬂ(ﬂ‘ﬂ@a\‘]ﬂqi ﬂ%ﬂ@lu@]‘mn’lw‘[ﬂﬂ, Yl']\‘i']%“.l%“&], LR ﬂﬂﬂﬂi%izﬂz&l’n

v

afwaIN13 1% TypeScript (Advantages of TypeScript)

] 1. @37299udaiianalalaasnanani (Early Error Detection)

L] a5une:
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TypeScript 14 Static Type Checking — a323gaushauaiaiuis Wi waz object 619 9
nanmading Lilsaausuass (runtime)

function add(x: number, y: number): number {

return x +vy;

add("10", 5); // [ Error: Argument of type 'string' is not assignable to parameter of type
‘number’

> 6
L] uaans:
e AAlAMRLADLNY KT THIS

v v Aa = & & ] .
o  ABWUVDNANWAIALIIVY (L3N runtime error VI JS)

1 2. viewmnv IDE l@saatiaa (Intelligent IDE Support)
] VS Code waz IDE 8% 9 9s:
¢ Autocomplete ﬁ'LLSJ'uﬂW (based on types)
« @399 error WHANALRN
e Jump to definition / Go to type / Rename symbol
e Inline documentation / parameter hints
interface User {
id: number;

name: string;

const user: User = { id: 1, name: "Alice" };
user. // <— LL&®AJ suggestion ATL
o ¢
] waawa:
a v Y= g
o Woulaalaisran
o  AANINUWAS

o wnlalaalansdlaidiauasg

] 3. saulaseasvlanlngaian (Code Contracts & Design)

1of interface, type, enum, class Twn1smnwadaanadszinang Iwa/module/function:

interface Product {

id: number;

TypeScript Programming wih 14
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title: string;

price: number;

function print(product: Product) {

console.log(product.title);

}
1 dselani:

o LNNMNUFINARDI NN
o ¥hl#lda self-documenting (éj’mqi?l,af;l’iﬂ type azly)

o asnunsliialaseasns (invalid API data)

] 4. manzd@wmsulidsienduwialval (Scalability)
ARKA:

o uanlaaidu module laza

e I0N3 dependency a4

« 38950M7 refactor g 9 leadrsaaant

o 1390AUTZUY build tools 16@ (Webpack, Vite, tsup)
] waans:

. w"’wm/@uavl,@i”dﬂmtﬂﬁ"@ﬁﬂmwﬁumiﬁ'@

e LANIZALBIANT, team-based development

5. Uaaanzainanlaia1nAa (Type Safety & Null Safety)
A089:
function length(s: string | null): number {

return s.length; / | Error
}

TypeScript 1iAU1AAMATI null fiaulFau:
function length(s: string | null): number {

if (s === null) return O;

return s.length;

}
] waans:

o JasnuinMiaa1n undefined %38 null N1 JS V4T
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o TELNNANNLNWE AL UG

] 6. sa95uasvasmmlusunsuasialval
TypeScript 3093
e Class, Inheritance, Access Modifier
¢ Generics (mﬁau Java/C#)
¢ Union Type, Intersection Type
e Decorator (experimental)
e Type Guard, Type Narrowing
function print<T>(value: T): void {
console.log(value);
}

A VAN i o v A o A ) 4
faaniblidilu JavaScript — ml%"’lﬂ@wwmLLawwqumﬂmu

1 7. 119 m3aun JavaScript Laala 100%
. SN TypeScript ©iAU1U51ane JavaScript laNARzEIR b (migration)
o 7 dits (declaration file) %38 @types/... NI library JS
o uag ts il js Taosaluwsialuduaas buid

tsc yourfile.ts — youirfile.js

= A &
8. d Ecosystem 1iLAILLFI

Y

U
A ada

lauss Js 3893UYNAI LT React, Express, Vue

Framework|React + TS, Next.js, NestJS, Angular

Community|[lwaj, 1@ulaiss, § lib @types 1dulnua

Tooling VS Code, Vite, ESLint, TypeDoc

K} aﬁuawummﬁsu‘[ﬁm%oﬁ fue (Declarative / Defensive Programming)

. Lﬁumm"ﬁ‘@mmaa input/output
o 11890 logic Raae type
type SortOrder = "asc" | "desc";
function sortBy(field: string, order: SortOrder) {}

sortBy("price", "ascending"); // | Error
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* [ aquaw: Tadvas TypeScript

g aSuNuEw"
] Type Safety ﬂaar‘fuﬁ%mnmﬁwﬁaga
_| IDE Friendly Smart IntelliSense
"] Strong Structure lénduig quadns
| Refactor Friendly wWasuldalaglinsszuuan
[ g lénumn JS lib i @types 38971
"] 38950 OOP & Generics|\ranznulUsandousan
L) wanenunuwam ausnnldubuudunnasgu

NN3AAAS TypeScript

NIWAEI npm install -g typescript (WAZLULAW 9)

1. HAGIUUL Global
[ @ndis:
npm install -g typescript
L eaaanang:
« §ans TypeScript CLI (tsc) Tilsonseler vgnﬁ‘(uméaa
o LRVZEINIL: Q‘ﬁlﬁaami compile 1@ .ts dBARLEY
] @s29d019n tsc AnasdTa:
tsc --version
LT
$ tsc --version

54.3

] 2. feeeuuy Local Tulistend
[ @nda:
npm install --save-dev typescript
L ananang:
. &aas TypeScript tawnzmoluldsiandin g

o linsEnuszuy global
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o Aoultluszuy build (W% Vite, Webpack, tsup)
[ a@s9lna config:

npx tsc --init

] 3. 1% tsc (TypeScript Compiler)

[] Compile LtUU manual:

tsc hello.ts

azla Ina:

hello.js

i tsconfig.json — tsc 217 default option

v A

14 tsconfig.json — tsc amaﬂwa“[ﬂsmnﬁﬁ'&q@

] 4. 53069 ts-node dmsuTWINE ts A9 )
[ e

npm install -g ts-node

WILULY local:

npm install --save-dev ts-node

[ T

ts-node hello.ts

WANIZAUNNIWA WY CLI, script 138 ba7 bai@adn3 build 839130

5. AAAILAITNUKEIN (Optional)

Package 15vinazls

@types/node|/lFidatdiaw TypeScript 378AL Node.js

typescript  ||anavlnwiaasuan

ts-node TWING ts lanun

tsconfig.json |[fiN%@ config Va4 TypeScript

1 lassasnelusiana TypeScript Wisg 1w

my-ts-app/

I— src/

| — index.ts
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dist/
L

index.js (output)

package.json

tsconfig.json
src fa INaaunaly

dist Aalnalaasing js Naaulnausn

* [ a'a;ﬂ
250a69 ANFI MANIENY
Global |[npm install -g typescript 4 tsc vlﬁnﬂd

Local npm install --save-dev typescript l1513n@N 1 build tools

ts-node |[npm install -g ts-node T ts 9199 ¢ WU dev

a v g . a & A a o 1 [y @
Li&l@]%‘l‘ﬁ\‘]q% TypeScrlpt: ARGILAYDIND + m%aﬂﬂarﬂiLLﬂSNWSaNNaS%

nnanil 1: AnAILAIaINa (IDE + Node.js + TypeScript)
1 1.1 @@@9 VS Code (IDE Wueib)

o aMUINAALEN: https://code.visualstudio.com/

. Geassrmasuuusin:
o [ ESLint
o LI Prettier
o L TypeScript Hero %38 TypeScript Essentials (optional)

] 1.2 30a9 Node.js

e atilnaa: https://nodejs.org/

e  @77388U7N node & npm Wiawlt:
node -v

npm -v

[11.3 a9 TypeScript LUl global
npm install -g typescript ts-node

AIRDULIATTU:
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tsc -v

ts-node -v

] smaawi 2: a319l1519nd TypeScript

mkdir my-ts-app

cd my-ts-app

npm init -y

fans TypeScript #%3ulU513n4 (local):

npm install --save-dev typescript ts-node @types/node
8§39 config:

npx tsc --init

1 '@ l& tsconfig.json

] smaawi 3: @ewlilsunsudladig
g 9lnataad sro/:

mkdir src

a9 srofindex.ts udlalaail,

/I src/index.ts

function greet(name: string): string {

return "Hello, ${name}!’;

const result = greet("TypeScript");

console.log(result);

&[] snnonii 4: eanlnsuazsn

L wuy compile — run
1. aanlng:

npx tsc

2zla Ing: distindex.js (51 config set "outDir": "dist")
2. T

node dist/index.js

] uaans:

TypeScript Programming

wih 20



o v A v A
AUINUITDIINIUNLTYU

Hello, TypeScript!

(] wuusulagassnag ts-node
npx ts-node src/index.ts

¥ 6
L] Waans:

Hello, TypeScript!

% 1 3
Ll 61 El']\‘jrﬂi\‘i ﬁ%’qﬁrﬂil,ﬂﬂ@l

my-ts-app/

node_modules/

src/

I

index.ts

tsconfig.json

package.json

— dist/

L index.js (1anax lWaLa?)

* a‘gﬂ"fmma%

WA S19ALLDUA

AN VS Code, Node.js, TypeScript

Sulysiand|npm init, a3 TS, 8379 tsconfig.json

Woulaa  |[lulWa ts 1T sre/index.ts

AaNbWe npx tsc 738 npx ts-node

@Naé‘wﬁ‘ U console: Hello, TypeScript!

AT 1Y tsc wag ts-node 1ib TypeScript

| tsc (TypeScript Compiler)

tsc AafaInaney TypeScript IF& T
o [l amasaupiiadays (type checking)
o [ udadlna ts Wnanendu js

« [J euqurw tsconfig json
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] dradransisan
] W& hello.ts
function sayHi(name: string): string {

return “Hello, ${name}’;

console.log(sayHi("World"));
[] ﬂ"'lﬁjd Compile:
tsc hello.ts

= [ 151WS hello.js:

function sayHi(name) {
return "Hello, " + name;

}

console.log(sayHi("World"));

] S%a28 Node:

node hello.js

[ waaws:

Hello, World

tsc nuulisiand (1% tsconfig.json)
vnfnans g wazld tsconfigjson ud 15 compile nslisandlalag:
tsc
¢18819 tsconfig.json (2ia):
{
"compilerOptions": {
"target": "ES2020",
"module": "common;js",
"outDir": "./dist",
"rootDir": "./src",
"strict": true
12
"include": ["src"]

}
znaN g sre/*/.ts MUed dist/* js
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| ts-node (TypeScript + Node.js)

ts-node Aatn3asdafild swlnd ts lalaaase
(lidasnanlnaidu js aramein)

] Gaas:

npm install -g ts-node

wiauuuldsiand:

npm install --save-dev ts-node

] oo
ts-node hello.ts
[ naans:
Hello, World

ts-node IWLULU in-memory compile — R FUabasT] dev/testing

=l =
L Sguinay tsc vs ts-node

[3
Uszian tsc ts-node
&€ A o [ . [
nadlwansatu|nanlng ts 10u js T ts @39 9 1ag
AT 137 1@z compile)  |[Fn3antias (compile + run)
WANIZNY production, build system||{development, script, CLI
1570 tsconfig?||[] sassuidugduuy ] se9vuianguuy
vulwa js || (@ output) T aigralnalng)

] @208191%911239 (Project Mode)
1 Taseasne:

my-ts-app/

src/

I

index.ts

dist/

tsconfig.json
| \lilaw srclindex.ts

function sum(a: number, b: number): number {
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return a + b;

console.log("Result =", sum(2, 3));
TSI compile — run:

npx tsc # ﬂauvlwafnﬂvLWaﬂu src
node dist/index.js

[ Waaws:

Result = 5

(1 wuy run laaase:

npx ts-node src/index.ts

[ Waaws:

Result =5

ANdd 15vinasls
tsc file.ts Compile taLden
tsc Compile n3ldsiand

tsc —-watch |[Compile 8@ lusiailalWaidaon

ts-node file.ts|[3% .ts NUN (LKUZNL dev)

tsconfig.json foazly?

tsconfig.json Aalua config §11IVVBN tsc (TypeScript Compiler) 113¢:
o aaulnaluala
. asdnaanlwsuunlnu (wdn ES5 na ESNext)
« 2z output 7 Iwn

e mld TypeScript luldsiandszala3s sk tsconfig.json Laaia

] 25&319 tsconfig.json
npx tsc --init
32UURzEI IWE tsconfigjson Wia option WikgTwh LTi:

{
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"compilerOptions": {
"target": "ES2020",
"module"; "commonjs",
"rootDir": "./src",
"outDir": "./dist",
"strict": true,
"esModulelnterop": true

12

"include": ["src"],

"exclude": ["node_modules"]

] a5unga@Ind1ayuas compilerOptions

Option A195u18
"target" 32y JS 7 output azagluszdl ES azly (ES5, ES2020, ESNext)
"module" 3$1J1JI§J§]E~1°7‘1I1°E LT commonjs, ESNext, AMD, UMD
"rootDir" IWaLnasaunavas TypeScript (W& .ts ﬁ?mmaqjﬁﬁ)
"outDir" InatnasUsanmsvesindfiaanlnsuas (js)
"strict" WaszuuaIIa type LLUUL?T&JJ’J@Y?G%N@ (strictNullChecks, nolmplicitAny)
"esModulelnterop” %5095 import/export 3:%7319 CommonJS NU ES Module

% 1 . . ¢
MI28&19 tsconfig.json LL‘U‘]J'&&IH?M

"compilerOptions": {
"target": "ES2020",
"module": "CommondJS",
"lib": ["ES2020"],
"outDir": "dist",
"rootDir": "src",

"strict": true,
"esModulelnterop": true,

"forceConsistentCasingInFileNames": true,

"skipLibCheck": true
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2
"include"; ["src"],

"exclude": ['node_modules", "dist"]

1 Tassassldsenana

my-ts-app/

src/

I— index.ts

L

dist/
L (I8 js output)

tsconfig.json

utils.ts

package.json

[ n1vaaulndnag tsconfig.json
Lf;afl‘ tsconfig.json 0 ALEINTIN:
npx tsc
sruvazaan g IWsvsnuaay config

naawsaz 1N dist/

1 1%n ts-node f"?l@?
npx ts-node src/index.ts

ts-node 2=81% tsconfig.json 8¢ LUNA

[ ] v
[ gradrslaanagayu

|| src/index.ts

import { double } from "./utils";

console.log("Double 5 =", double(5));

| src/utils.ts

export function double(x: number): number {
return x * 2;

}
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| Compile:

npx tsc

| Output:
dist/index.js
dist/utils.js

[ waaws:

node dist/index.js

# Output: Double 5 =10

] @neiins 15w
A011N130% Option Nuweiin tsconfig.json
Web frontend "module": "ESNext", "target": "ES6"

Node.js backend "module": "CommondJS", "target": "ES2020"

Y9930 import/export||"esModulelnterop”: true

1591 lib aielnd  |"lib": ["ES2020", "DOM"]

* mg]

W2 d1szdnan

8§39 tsconfig.json IEGRlE npx tsc --init

lﬁﬂqu@u tsc ﬂauvl,wﬁvlwgq‘w”mmLmumquvl,ﬁ

T80 LATIRI LN src/ LAz dist/ agNITALIN

15357371 ts-node a|81% config 3N MNRLABIA

GRS

L]

TypeScript flan1wfidasaadn JavaScript lasiinszuudszinndayauuy static uaziliaadn
1 @ > a v A [ I ,3’ 6 ]
Trglimswaualwitnsuinnudsaansuasduszuuanndu lasawzluldsiandawmalng)
o A & & Y] o ' . A Av A A A o
unusnvaIntsReidniazyAuguwliarudiladn TypeScript Anazls ddadatnalaliafivuny
JavaScript 570D93TNIAAAT MILTAFI tsc WAL ts-node ARBAIUNNIAIALUSLANGARL NS

tsconfig json tHalaTuuANuNIaunaudgilawudanluundalyl.
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=
UNN 2
%] a\ L dy
aadsua 3%%@%8%&7‘%@']%

(Variables and Basic Data Types)

o ausuazrhat agaﬁugmlu TypeScript

¥
A

° m”aLLaJiLLawﬁ@"ﬁagawugm (\T98N)
® let, const, var LAY Scope Tu TypeScript
® string, number, boolean Tu TypeScript

® null, undefined, any, unknown, never 1% TypeScript

unib: danlsuazsiiadayanugin
Tumasudwdaulusunsudronisn TypeScript nswdnlatsosan LLﬂiLLaz“ﬁﬁ@faHﬁ‘ﬁ%g’]mﬁuéﬁ
éﬂﬂ”tyazhaﬁa LﬁadmﬂLfluﬁﬂgmmadmuﬂsﬂﬁ@ﬁgﬂﬁad JUve®nTan uazsuTnaIIaReU
Fafianana ldasuatwaawnaden nmsfionusaudslu TypeScript laflddngann JavaScript 470
W LL@iﬁmmﬁmﬁm:uwﬁa%gaﬁmUlﬂﬁ@ﬁmm‘*ﬁ'ﬂLauLLa:ﬂaa@n"'ﬂﬁaifu

Tuunit Hauazlaisouiiinsszmadiudsdiofddn let, const uaz var %auﬁaz@
asprudnaudngAnssunandenuainsfitoian lasewizluSeswasvaniuannaain
209215 (scope) uazmatlasuarluszningmivhen maghlainialenasld let 3o const
uwnw var iwiladmagveimadouldanivaeasbuazflassas

wanNNIUemMeaaiudsual TypeScript ﬂi‘]‘*ﬁamlﬁﬁfﬂw‘"@ummmsmzqmﬁ@ﬁagamaa@Ta
w3 lADENITALIN LT string E1WTUVBAIY, number FINITUALAY WAT boolean FIHTLAIAINY
239 miﬁmuwﬁﬁ@ﬁagamﬂa@mmﬁ@wm@ﬁmﬁ]Lﬁm‘guslmzwhamsﬁfmm wazgaTa8 LA
Iﬂmmmmmmm@meqe‘iﬂﬁwaa"ﬁaQavlﬁdqmﬁﬁ

TypeScript 598M1I3ANIIARLAS 1w null uss undefined F9uniduunasfianvas
Yafiawanalu JavaScript msvhanualasgesitaz s lwinwanaunsadeuldaisants
nididayairanialidenldatnagndas uanmnftﬂ'ammsnﬁmuw”aLuJﬂﬁ%'uﬁwfaLLuuﬁﬁTaga
wia laiddayadas union types (3w string | null w‘i"aLﬂ"ummﬁwﬂ;uélumilﬂwiﬂmmu

Sﬂ%ﬁdﬁ;m@iumaq TypeScript fazliatayauuuiiongn 1w any, unknown WAz never 9

= Ado v @ & A Y \ PN Y
3J1J7]1J']7]Lﬂquluﬂﬁmqﬂ(ﬂE]Gﬂ']‘iLﬂ@lﬁ@'lLLﬂ‘iﬁ']N']'ﬁﬂ LNUANRINYTUR, EJGVL&IYITIU“HHGILLWH@,

TypeScript Programming wih 28



4 v A v A
ﬁuwm%aiﬂmumiau

wialdaailaila g e nalfenldsfiadayanarfiatiananzauamaunsaiinanylaaanivas
ldauazaadymiiiaannnslinudaysadiliszdae i
dl U v = ~ 1 =1 U = v dl

luaneh any Wanslinuaudsenunsafuaeslsile wanuesanalrsanuieslunis
Lﬁ@ﬁaﬁ@wmﬂhﬂvl,&igﬂmnaau Tun1903971I 8 unknown IaNuLaaanuuIANIILNTIZG B
IN1IATARAUAAWLTINN 8§21 never MINUWINTWN bIAIWEIAINAL 1T NIILUUTIRANAIARTD

LY A a A o V& A o o A A

ﬂ'mug}ﬂvlwgau Fodureazifoanuiazianiznmandndusylosilulaaszauiaandnw

UNN 2 uﬁmmﬂmmylumsgwug’mmwLmﬂﬁnﬂmﬂumLLaJs natwuaziladays uas
nadanldriiafiaudnsg adugndas thaldinwansundsuldandasads Sangu uaz

e vl s w5 v o Qs 1 L% 1 v dl s U J 3
ﬁ’]&n‘m@LLE\]*JﬂH’]vL@]@sLu‘JZUtﬂ’]’J amﬂumammyﬂammgmmawéﬁumaumuiuuwn@vlﬂ.
% =\ L dl” .
Al suazrhadananhg 1wl TypeScript
u o9

1. muilsuaz Scope: let, const, var
D var
o Uszmadindsluuuy function-scoped (VB LUNIRTH)
«  #ins hoisting (unaaulsiwlinansi)
o oufadynudaldlu block 1w if, for ins1zlaid scope wuw block
function testVar() {
if (true) {
var x = 10;
}

console.log(x); // 10 — x agﬂu scope function w¥Usznelus if-block

L let
o Uszmaaludsluuiuy block-scoped (BaULUALWISLAL {})
o laj hoisting LUy var
o dYaaanunin Munu var luldalna

function testLet() {

if (true) {
let y = 20;
}
/I console.log(y); // | Error: y vlajagfl,u scope

}
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| const
o A . A ! o,
o drmaaiudsnlaiaunsa reassigned (1URsuen d)
o AAIMUUARNUITUAWN D WU IZNIFALFUD
o 1312 immutable object (finnulu object HatLannla)
const z = 30;

Il z = 40; I/ L] Error: Assignment to constant variable.

const arr = [1, 2, 3];

arr.push(4: // L1 snansaudlaiiownslule
2, %aﬂﬁaﬂaﬁug’lu (Primitive Types)
L string

LAUTaAY

let name: string = "Alice";

| number

Aueaay (esnwmduuasnafion)

let age: number = 25;

let price: number = 12.5;

| boolean

LALAIAIINATN true w38 false

let isActive: boolean = true;

3. Special Types: null, undefined, any, unknown, never
| null uag undefined
e nul fadfiaslain “Liddn”
e undefined ﬁa@hﬁﬂhvl,ajgﬂﬁmu@
let n: null = null;
let u: undefined = undefined;
1u strict mode (default lu TypeScript) diasszysiial¥iaiauiidiudsst null %3a undefined ‘Lot
W3a lu LT

let maybeNumber: number | null = null; // union type 01679 number w38 null

] any
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a A

e  THATBNAN UANITAIIVFADUTHANINNA

ey
. Iﬁluﬂiﬂﬁﬂ'ﬂ&ifﬁﬁ@ %n381Aa legacy

let anything: any = 123;

anything = "hello";

anything = true;

AL aasuaniaed any iwnzazidsdszloaiann TypeScript lunsasiadutadanana

| unknown
« sledayanasanonit any
e @2u13 unknown @Taagﬂmaﬁ]aamﬁ@ﬁauﬁﬂﬂl%

let value: unknown = "Hello";

if (typeof value === "string") {

console.log(value.toUpperCase()); // Uaaany

L] never
a A ' a n&/ a ) & o A = ' A
. %%@‘YI)’L&IL@]ULT]@?J%%N (L‘H%‘Nx‘lﬂ"ﬁ%‘ﬂvl,wﬂuﬂ’l #38 throw error LyUD)
function throwError(message: string): never {

throw new Error(message);

AatelanIIn
let a: number = 10;
let b: string = "TypeScript";

const c: boolean = true;

let d: null = null;

let e: undefined = undefined;

let f: any = 123;

f = "now a string";

let g: unknown = "could be anything";
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if (typeof g === "string") {

console.log(g.length);

function fail(): never {

throw new Error("This function never returns");

}
a U
dydanvruadaya
HHA L
o ANMNKNIY NIDE ‘Iﬂ&l'lﬂlﬂ@!
Uada
string PRI "hello", 'world'
number AR 123, 3.14 334 integer Lae float
boolean  |[ANAINNAFI true, false
. e GTE]O?:‘]J‘ union 1w strict
null aifiein (@91a319) null
mode
e . e e baile
undefined [fnfgslirnue undefined . .
MAUAAN
any HJaasamay type any L fanenstinLes
e iy dovaTamaunan .
unknown e v unknown 1aaansunii any
i)
. A& . Warunlow Eror w30l |, Lo o oo an n |
never laifiaAndnass I nuWIiTui baifuen
U

% =Y v 4" a /R
Gl%tlﬂitlﬂzii%ﬂ?.lﬂﬂﬂﬂ%ﬁ’l% (tB9an)

1. awilsuay Scope: var, let, const

1.1 var

o iszmaaallsuuy function-scoped

e A @ , fo A o
RUTYAININ @]’JLL‘].]SY]‘].I‘S&T]W?[@’JU var ’ﬂ‘;a%ﬂu scope ?lﬂdﬂdﬂ“li%ﬂ&l%g]ﬂﬂi:ﬂ’]ﬂ

@ & o T o P a  w & X
(] ﬁﬂ’]i hOiSting (Uﬂﬂﬂ‘jﬂitﬂ’]ﬂ@l’aLL‘].]i“]Juﬂauﬂ"l‘ﬁuIﬂ(ﬂ) LL@]ﬂ’]LiiJ@l%ﬁ]ZLﬂu undefined

ﬂ'augﬂﬁmuﬂm
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o limaneiulaasivlng ivzvnlwiAatnen scope Aldgatan ww msldaudsly
loop %38 block
function exampleVar() {
console.log(x); // undefined (hoisted)
var x = 10;
if (true) {
var x = 20; // sauds x fde x i lalgeaudslna
console.log(x); // 20
}
console.log(x); // 20 LWiﬂzgmﬂﬁlﬂuﬁ’m’miu if block

}

ua: N13Usenna var b block 1le&319 scope T illaasuauuaziiaiindg

1.2 let
o Urzmaaiudsuuy block-scoped (Vautali {)
o 13§l hoisting wuy var (4a# hoisting WU Temporal Dead Zone — TDZ fagidbiaauyy
Aaudsznmealyle)
o manz@mitlEnuuny var lugnnadl innzdseanbuszanaawgdnyanle
function exampleLet() {
Il console.log(y); // L] Error: Cannot access 'y' before initialization (TDZ)
lety = 10;
if (true) {
lety = 20; // y e lndauas@ainuauun
console.log(y); // 20

}
console.log(y); // 10

1.3 const
o Uszmiadnan ligINnTa reassigned Anlndla
Yo o , A4An . 4 \ ! A ° .
o lEdmiuannliidouulasnaaallsunsy wu f1adf, NMIiKue reference Va4 object
%38 array
1 [ > A . A A @ A
o aglsnann dndsnidu object %38 array NUsznAa Y const aanTaLUREULLA

property #38&u1En L6 (mutable)
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const Pl = 3.14159;

/I PI = 3.14; /I L] Error: Assignment to constant variable.

const arr = [1, 2, 3];
arr.push(4); // [ Array wwagwusasle
console.log(arr); // [1, 2, 3, 4]

2. shadayaing 1wl TypeScript
TypeScript LI Static Typed Language #a18a213797 @T’JLLﬂi@Tﬂdﬁ‘*ﬁﬁmTaQauﬂuaulwﬁnnm

A & ° [ ' (% [ ' .
Aadlwa (compile-time) T3Tr8aatnuazyinly IDE Traasiaseulaalaanin JavaScript

2.1 string

e AUTaAMULUL Unicode

o lﬂﬁﬁ%ﬁ "double quotes”, 'single quotes', 738 Template Strings "backticks’
let firstName: string = "Alice";

let greeting: string = "Hello, ${firstName}!’;

2.2 number

. Lﬁﬂ@”’am“uﬁo integer LAz floating-point

o lfusnszning int AU float LUDLIIANEN
let age: number = 30;

let pi: number = 3.1415;

2.3 boolean
e LAUAIAINDII true W30 false
let isLoggedIn: boolean = true;

let isLoading: boolean = false;
3. %ﬁﬂﬁ/aﬁaﬁtﬂﬂ: null, undefined, any, unknown, never

3.1 null LLa2 undefined
o null fia aunuaad “liddN” wWULLRI9 (explicitly empty)
. A o o daen o
« undefined fia daunuvasiNdslignivue

let a: null = null;
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let b: undefined = undefined;

Strict Null Checking: TypeScript i option strictNullChecks (Lﬂmﬂu@h default)
S‘fimmslmm'hqmﬁaai:q%ﬁ@lﬁ’ﬁ'@Lau'jm”’;LLﬂ‘sﬁ]:%'um null ®38 undefined 'lai@ae 1w
let maybeNumber: number | null = null; // union type

ﬁ'}"l,&is:uq union 7 LAINLNLNTIIRWA null @S number azLia error

3.2 any
. ﬁa"ﬁﬁwﬁaga “DaN130T980UTHA” (opt-out from type checking)
o wmnznulda legacy wiasmumaninldiziiadiemin
] s A o ¥ (%]
o UAAITWRANLAYY m‘nzm‘lﬁgtyLﬁﬂmwﬂaaﬂnwaa type
let anything: any = 123;
anything = "Hello";

anything = false;

3.3 unknown
e AEYNU any uddasanunin
e GDINTIVFALTHANAUITINUDF
I Add‘ o dl a v 1 1 v
. Lﬂmﬁmm:mmawumagavmmmmmm
let value: unknown = 10;

value = "A string";

if (typeof value === "string") {

console.log(value.toUpperCase()); // Uaaany

3.4 never

o panode “laifaddunlole

1Y
1ada

o lEnuWarimunlaidngg return (1% throw error wIadngy lifinduga)
o twlk TypeScript 311lda luawsnlufisganas never 1ot
function fail(msg: string): never {

throw new Error(msg);

function infiniteLoop(): never {

TypeScript Programming wih 35



o v A v A
AUINUITDIINIUNLTYU

while (true) {}
}

4. Temporal Dead Zone (TDZ)
e LAGNU let LAz const
1 1 =3 ot v 1 v K (o & v 1
. mnUm’]m’maumﬁ;ﬂﬂi:mﬂmLLﬂ‘ﬂuIﬂ(ﬂ alanunsandsandsniule (91497N var
f hoisting v undefined)
o TroaaunNMIIEaLlTieulszna
console.log(x); // L] Error: Cannot access 'x' before initialization

let x = 5;

5. Union Types ltaz Type Narrowing (daﬂaﬂ)
« Union Type Aamiszyidaudsivldnansiia
let id: number | string;
id = 123;
id = "abc";
o Mk typeof %38 instanceof Lﬁiam’swﬁmmumu type (type narrowing)
function printld(id: number | string) {
if (typeof id === "string") {
console.log(id.toUpperCase());
} else {

console.log(id);

6. Arad9lAnLAN (139AN)
function processValue(value: number | null | undefined) {
if (value === null) {
console.log("Value is null");
} else if (value === undefined) {
console.log("Value is undefined");
} else {

console.log("Value is number:", value);
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let data: unknown = "Hello";

if (typeof data === "string") {
console.log(data.toLowerCase());
} else {

console.log("Not a string");

const neverReturns = (msg: string):

throw new Error(msg);

|3

try {

neverReturns("Error happened!");
} catch (e) {

console.error(e);

U o
7. asqﬂmmmxm

never => {

v o
VALLWEW

=)
yactan

1‘*1? let LLRZ const WNW var

Unaansninuazil scope TaLA

1 const SMTUAN LU R A9

AAUNIINNNT reassignment

sy piiad wislAsaLan

INETUATIIVLNAILAA DN TWR

a4
NANLALI any

1 unknown %38 union types WN%

1 strictNullChecks

T29nun17MT null/undefined AAWAT®

15 type narrowing

ATIIROUTHANDWITIN

let, const, var LLas Scope T TypeScript
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1. var
o szmaaallsuuy function-scoped
faulfilszmadae var a:ﬁmauLm@agluﬁoﬁﬁuﬁﬂi:mmmfu laldagudluvdan ¢
«  §im3 hoisting — mssnmstsemasaudsiwlUduwunsas et (ueienazdalaign
MAUA)
. Fon: onvhliAetnmwsednlsiveuwanhafinly uas hoisting vinlwidnlafale
@288 var NU hoisting Wag scope
function testVar() {

console.log(x); // undefined (hoisting)

var x = 10;

if (true) {
var x = 20: // 92613 x ALAUINUMULI

console.log(x); // 20
console.log(x); // 20 — LN31T X gmﬂﬁwlu if-block

testVar();
waé’wﬁ:
undefined
20

20

2. let
o iszmaaalsuuy block-scoped
winganueulsziveuwaagnalu § Asznne i u if, for, while, WiawariTu
o 'l3f hoisting WUy var — @7 uilvazatjlu Temporal Dead Zone (TDZ) 3uni13ziIuITa
Mlszne
o daaansniuasuuzihliltiny var luldaaislna
@A20819 let NU scope
function testLet() {

I/ console.log(y); // L Error: Cannot access 'y' before initialization

TypeScript Programming wih 38



lety = 10;

if (true) {

let y = 20; // LU ANAUATAINLLIL

console.log(y); // 20

console.log(y); // 10

testLet();
ECLLE
20
10

3. const

4 o v A
g{uwmﬁammumiau

o 1U3Tn@AIAIN (constant) — baaNTaLUAwAT N LA (reassignment forbidden)

o ADIMNNUAANSINARAAULIZAFLTINY

o const 4 block scope LTWALIND let

[ [ [ 6 &l 5 {
o uaanalwdauldnansaastnlszniAaay const satlaawulasla (mutable

reference)
A28819 const

const Pl = 3.14159;

/I Pl =3.14; // | Error: Assignment to constant variable

const arr = [1, 2, 3];

arr.push(@): // [] snansad@suitannnnaluasdle

const obj = { name: "Alice" };

obj.name = "Bob"; // || Lllﬁlzlu property e

4. Scope foazly?

Scope AaUaULUANILLIHIaNINTUEIN IO b6

aauils|| Scope Type

VauLuA

Hoisting

wih 39
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aauls| Scope Type YaULUA Hoisting

var Function Scope lunsnsunszme ||1 hoisting

let Block Scope  [luudan {§ Nuszna|§ hoisting wuy TDZ

const |[Block Scope |[lwudan {} AUsena||il hoisting wuy TDZ

5. Temporal Dead Zone (TDZ)
e LAANUAILLT let LAz const
. @TaLLaJiﬁ]:"L&immingﬂLﬁﬂﬁﬂ@?@%Lwiﬂ'aumiﬁ'@Uizmﬂauﬁdmsﬁmfuﬁa 9
. dhedosrunslddaudsioudszma vlildaUssasoidu

console.log(a); // || Error: Cannot access 'a' before initialization

leta = 5;
v 1
dydvauanang
aSeuiigy var let const
WaULUA (Scope) ||Function-scoped Block-scoped Block-scoped
= T (P T =]
i hoisting (Audn Hoisting uuy TDZ (ldwtniie
Hoisting . Hoisting wuy TDZ
undefined) nawlyenea)
4 4. 4. lisnansniaoud
wisuenla vy [iWaeula wisule Y
lwsila
L%N'\Zﬁ/l]ﬂqisl,{f \ o o o T o \ o o [ A 4 ! o o o A
laiuuztidnsulaalng [uusshdansuaudsnufoua uuzshdansuaan
Nw

Qs 1 I3 6 =1 £ a £ Qs 6
20819 ldsunsunuutad g ®w3an 1Tl TINuaSINTaNNAANT
2 ﬂ&juué'ﬂ Ao
- o A o '
o Tdsunsadingis 3 6o Miduugasnuuanazas var, let, const uaz Scope

¢ o A o o & ) & o Y '
o TﬂiLLﬂi&lLL%ﬁﬂizE‘!ﬂG\ 3a Vﬂ"ﬁmwgmmmmnuﬁqnmu LLQZI@?O&TNWJUQN@HG 9
Tasunsafingnw 3 62: let, const, var waz Scope
A288191 1: var nu Scope lLaz Hoisting

Tassadolna

basic-var/
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[

‘[F?f A index.ts

index.ts

function varScopeExample() {
console.log("Before declaration:", x); // undefined (hoisting)

var x = 5;

if (true) {
var x = 10; // Same variable as above, reassign

console.log("Inside block:", x); // 10

console.log("After block:", x); // 10 (changed inside block)

varScopeExample();

o = v

Aadurulan

. X ' o ° [% | . L

e var x QN hoisted Iuldnausi ¥ild log usnuaadidu undefined laile error
o MUz var lu block (if) lddudaidisanuuen block lidgnilasu
. agﬂﬁa var baifl block scope W@l function scope

NAaN133

Before declaration: undefined

Inside block: 10

After block: 10

A228199 2: let NU Block Scope
Tassasrslua
basic-let/

[

1a® index.ts

index.ts

function letScopeExample() {
/I console.log(y); // Error: Cannot access 'y' before initialization

lety =5;

if (true) {
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let y = 10; // Different variable in block scope

console.log("Inside block:", y); // 10

console.log("Outside block:", y); // 5

letScopeExample();

o a v
aasuralaa

o lety ldsnunsnnfisnanudsznia (Temporal Dead Zone)

o aauUT y 1 block tdudntsauazainuauuen
o PhlddrluufanuazuanufanuennuatnITaLIw
NanN1y3%
Inside block: 10
Outside block: 5

A288197 3: const NUAAITILLAE mutable object
6
Tassaswina

basic-const/

[

Tﬁ A index.ts

index.ts

function constExample() {
const Pl = 3.14;

/I Pl = 3.1415; // Error: Assignment to constant variable

const arr = [1, 2, 3];
arr.push(4); // Allowed - modifies array contents

console.log("Array after push:", arr);

const obj = { name: "Alice" };
obj.name = "Bob"; // Allowed - modifies object property

console.log("Object after modification:", obj);
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constExample();
o =) v
arasuralan
e const Pl lai@u130 reassigned e
« Ul const fi objectarray snanInildsuuiasdayanmalule
o N3lT const TawtlasnuniUasu reference wuuluiasla
NanN1y3%
Array after push: [ 1, 2, 3, 4]

Object after modification: { name: 'Bob' }
Tusunsawuanlszand 3 6a: 15 let, const, var nuWsnzuuazlassaivaivan

Gaae19R 4: Buraay let Tugll
Tassadolna

app-count-let/

[

Tﬁ’ A index.ts

index.ts

function countWithLet() {
for (leti=0;i< 3;i++) {
setTimeout(() => {
console.log('let loop: ${i}’);

}, 100 *i);

countWithLet();
arasunalan
o 1o leti ¥inlAuday iteration & scope VBIAILDY
« 1 lEU callback atg setTimeout ¢ i Tuusiae callback azugnmiuludiii
Nan153% (LIa13%Nag 100ms)
let loop: O
let loop: 1
let loop: 2
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% 1 c; (-9 v QG:
@88191 5: WuLaRAIY var Twgll (Un)
6
Tavsasrglna

app-count-var/

[

Tﬁ A index.ts

index.ts

function countWithVar() {
for (vari=0;i< 3;i++) {
setTimeout(() => {
console.log('var loop: ${i});

}, 100 *i);

countWithVar();
o = v
arasuralan
. = > A o a . .
o var i lWuaduda@uIEIMILNN iteration
{8 callback setTimeout 3% @1 i 921D 3 NIRUA (KA loop L)
o utnaana@nfiiiaain var scope 'Ll block scoped
NanN1y3%
var loop: 3
var loop: 3

var loop: 3

> 1 ci v [ . 6 o
@2281971 6: N131Y const NU object TuWInzw
Tassasola

app-const-object/

[

1a® index.ts

index.ts

function createUser(name: string) {
const user = {
name,

createdAt: new Date(),

|3
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/I user = {}; /I Error: Assignment to constant variable

user.name = user.name.toUpperCase(); // Allowed to modify properties

return user;

console.log(createUser("alice"));
o a v
masualan
o user Y3znaae const Bunaielia1nnsa reassigned
o udanunsaunly property melule
. e & 44 a o
° LVIN’]Z&’]V\TULﬂU?JE]Hﬂﬂ\‘]‘ﬂ‘ﬂﬁnﬁlu property SIREPIGIEK
NANI3%

{ name: 'ALICE’', createdAt: 2025-06-28Txx:xx:XX.XXxZ }

CR

Tusunsa o INARARAN

1 var L hoisting Function scope, hoisting

2 let as block scope Block scope, TDZ

3 const ﬁ’Umm‘ﬁlLLax mutable object Reassignment forbidden, mutable properties
4 1 let Tn loop NU setTimeout Block scope, callback closure

5 o var Tus loop NU setTimeout (ﬂ%) Function scope, closure ﬂi;]

6 const NU object LLaz property mutation||Const reference, mutable object

string, number, boolean Tw TypeScript

1. A1BSLNYLBIAN

| string
« NudayadanwIniataning
o J293UMIUIzNAAAY single quotes "...", double quotes "..." LA template literals "..."
o Template literals T8 lAunINGILUITD expression ladnadae ${

| number

o AUTBYAAUNS integer UAZ float
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o lifsfiausnszning integer N float
o 30ITLLRVFIUAN 9 1TU nAluN (decimal), JIUFUNN (hex), IuKLa (octal), AFIUFDY
(binary)
| boolean
~ 1 a 1 =} =}
e LAUAIANNDTIFDIAN AD true 30 false

vo o A A
o lFFMTUEDIUEHIIAU LINNATING
'y 1 [~4
2. gragrslidsunsuuunanina

M288199 1: N1TLE string LUVAN <)
lassasrolysiand
string-example/

[

[ﬁ 7 index.ts

index.ts

function greet(name: string): string {
/1'% template literal

return “Hello, ${name}! Welcome to TypeScript.’;

const userName: string = "Alice";

console.log(greet(userName));
A195118
6 o Qs < .
o WITH greet 3U parameter name §157) string
o 14 template literal unIN@ILLS name aslutanny
o 62Uy userName Uszneasiia string WazILTN greet
NAanN1TI%

Hello, Alice! Welcome to TypeScript.

@98197 2: NM31% number ALLATFINRAT ) KAZATWITE
lasvaswlysiang
number-example/

[

index.ts
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lan index.ts
function calculateArea(radius: number): number {
const pi: number = 3.14159;

return pi * radius * radius;

const r1: number = 5;

const r2: number = 10;

console.log(*Area of circle with radius ${r1} is ${calculateArea(r1)}');

console.log("Area of circle with radius ${r2} is ${calculateArea(r2)});

/! LLET@NL&"IJE’]%@’N 9
const hex: number = Oxff; // 255 decimal
const binary: number = 0b1010; // 10 decimal

const octal: number = 00744; // 484 decimal

console.log("Hexadecimal 0xff is ${hex}");
console.log('Binary 0b1010 is ${binary}’);
console.log('Octal 00744 is ${octal}’);
A185U18
o WiriT calculateArea U radius 0% number wazAnaLdu number
o URAINILTAUIUGNS 9 lis TypeScript
o 7 template literals LLRAIND
NANIIIH
Area of circle with radius 5 is 78.53975
Area of circle with radius 10 is 314.159
Hexadecimal Oxff is 255
Binary 0b1010 is 10
Octal 00744 is 484

@28819% 3: N191% boolean NUWaW
lassasr9lil/stane

boolean-example/
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[

lam index.ts

index.ts

function canVote(age: number): boolean {

return age >= 18;

const personAge1: number = 17;

const personAge2: number = 21;

console.log('Can person aged ${personAge1} vote? ${canVote(personAge1)}’);
console.log('Can person aged ${personAge2} vote? ${canVote(personAge2)}’);
A195U18
o  WariTh canVote AuAN true fﬁa’]qvl,ﬂj@:i’]ﬂ’j’] 18
e LEAINA boolean MuTaAMNMY template literals
HAN1TI
Can person aged 17 vote? false
Can person aged 21 vote? true
3 Tsunsuiiugmuuas 3 Tusunsuuwatlszynd 714 string, number, uaz boolean winulassaing

TWE @1a5U18 LAZNATWATUD Y
Tﬂittﬂi&dﬁ%ﬁ’]% 3 a7: string, number, boolean

A0819N 1: NINTWNNNILAIY string Wag template literals
Tassasolna

basic-greet/

[

1a® index.ts

index.ts

function greet(name: string): string {

return “Hello, ${name}!";

const userName: string = "Bob";
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console.log(greet(userName));
A1a51u18
% nﬂl . v A v 'v v .
o SUTadu string uaAutaaNuinMelaylt template literals
o 62Uy userName Uszn@LUY string Waz&9LTN greet
NAN133%
Hello, Bob!

Qs 1 ﬁ‘l o ﬂlq’ dl ¥

M108191 2: A IBARNIINANA2Y number
-7 6

Tassadelna

basic-area/

[

Tﬁ’ A index.ts

index.ts

function circleArea(radius: number): number {
const Pl = 3.14159;

return Pl * radius * radius;

constr=7;

console.log(*Area of circle with radius ${r} is ${circleArea(r)}’);
A1asu1Y
o Worltususad (number) fuiufiaenay
o 1 constant PI 1% number
o URAINARNWTAE template literals
NANI3%
Area of circle with radius 7 is 153.93811

o 1 ~ [~ ['% 6 o

A288197 3: LEAADIWE boolean AAUNIATH
6

Tavsasolua

basic-vote/

[

T@’f A index.ts

index.ts

function canVote(age: number): boolean {

return age >= 18;
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const age1 = 16;

const age2 = 22;

console.log('Age ${age1} can vote? ${canVote(age1)});
console.log('Age ${age2} can vote? ${canVote(age2)});
A1a5u1Y
o WeridufAuen boolean usasinanguInninriiy 18 wia 'l
o UugaiNadInauLdn string Al template literals
HANI3I%
Age 16 can vote? false

Age 22 can vote? true
6 (g . 6
Tﬁd'il,miml,wsﬂizqnm 3 @7: 1% string, number, boolean 52a1las9assldsana

%] 1 H 6 % a ‘g
Aae191 4: asuaansannzn asvdauaNugnaaiiasnn
6
Tassadolna

app-registration/

[

Tﬁ' A index.ts

index.ts

interface User {
username: string;
age: number;

email: string;

function isValidEmail(email: string): boolean {

return email.includes("@") && email.includes(".");

function registerUser(user: User): string {
if (user.username.length < 3) {

return "Username must be at least 3 characters.";
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}

if (lisValidEmail(user.email)) {
return "Invalid email format.";
}
if (user.age < 13) {
return "User must be at least 13 years old.";

}

return “User ${user.username} registered successfully!’;

const newUser: User = {
username: "Alice123",
age: 20,
email: "alice@example.com",

J

console.log(registerUser(newUser));

A1a5u18
o 17 interface ﬁﬁﬂu@lﬂsda‘?ﬁd‘ﬂ’ﬂga User
«  WiriTUaTARaUANNYNEaIVaI email (boolean), a1t (number), %o (string)
o AUTBANMUFDNUZNIFNATINITN

NAaN133

User Alice123 registered successfully!

faad19n 5: ldsunsauiasunigamngil (Celsius 2 Fahrenheit)
Tassasolna

app-temp-converter/

[

T@’f A index.ts

index.ts

function celsiusToFahrenheit(celsius: number): number {

return (celsius * 9) / 5 + 32;

function fahrenheitToCelsius(fahrenheit: number): number {
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return ((fahrenheit - 32) * 5) / 9;

const tempC = 25;

const tempF = 77;

console.log(${tempC}°C = ${celsiusToFahrenheit(tempC).toFixed(2)}°F");
console.log("${tempF}°F = ${fahrenheitToCelsius(tempF).toFixed(2)}°C’);
A1asu1Y

o WanThulaansesuuazinatdu number

o 17 toFixed(2) Mvnanaiiay 2 duris

o URAINNAIY template literals
NANI3%
25°C = 77.00°F
77°F = 25.00°C

v 1 H 1 [~ )

f208197 6: LNUNLLABINY 9 1% boolean LEAAIADL
6

Tassassla

app-guess-number/

[

Tﬁ A index.ts

index.ts

function guessNumber(secret: number, guess: number): string {
if (gquess === secret) {
return "Correct! [ 1";
} else if (quess < secret) {
return "Too low.";
} else {

return "Too high.";

const secretNumber = 42;

const userGuess = 30;
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console.log('Guess: ${userGuess} -> ${guessNumber(secretNumber, userGuess)}’);
A1a51u18
6 o a a > A 3 .
o WenTuilIsuinay guess NU secret AKVDAIY string
o 1% boolean expression (===, <, >)
° LL&@GN&ﬁW‘Eﬁm&J’]ta&J
NAaN133%

Guess: 30 -> Too low.

null, undefined, any, unknown, never Tw TypeScript

1. null ag undefined
= I Ay, = &
e null AUNYDI vL?J?Jﬂ'] 1’]35‘1_4?@@%
o undefined wanefs “g9lalamnuadr’ wia “laifiansudw
o lu TypeScript (\aida strictNullChecks) dudsriatndazlianunsasy null w3e
undefined VL@TﬁWVL&is:q"H@Tw union type LT% string | null

ORI

o twilasnuwiinanmslaainitadsilayluasla

f1019151nI. null waz undefined
function greet(name: string | null) {
if (name === null) {
console.log("Hello, Guest!");
} else {

console.log('Hello, ${name}!’);

let myName: string | null = null;

greet(myName); // Hello, Guest!

myName = "Alice";

greet(myName); // Hello, Alice!

let value: undefined = undefined;

console.log("Value is", value);
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2. any
a £ =3 LA
o vlatoyauuy Aanla”
o« DJamsamaseusiiadays (opt-out)
. sl,%mudwmwil,ﬁmLﬁmﬁﬂmﬂmﬂ%ﬁayaﬁwﬁ@
o aInaNRBINILT any rndwlyle

arat19ldsunIa any

let data: any = 10;

"hello";

{x: 100 };

data

data
console.log(data.myProperty); // 1sifi error naunanlng ue runtime 813 error

3. unknown
e A81Y any wdlasanunin
o @avaTFauTHanawiinlulma5

= A Aa A o @ '
o lumaianffdiadayaitnanainmouan (3u API)

20819119138 unknown

let input: unknown = 5;

if (typeof input === "number") {
console.log(input + 10); // Uaaang
} else {

console.log("Input is not a number");

4. never
=3 “ 1 ” A “ 1A a é/ »
o wunad “lidanay” wia “ludniaiadn

o lFnuUWIRTWA L return 61 LFW WINTWA e error %%aﬁﬁg}ﬂvl,ajﬁﬁﬁuq@

arae19115unIa never

function throwError(message: string): never {
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throw new Error(message);

}

function infiniteLoop(): never {

while (true) {}
}

[ 1 [~4 [ 1
aragslilsunsaanlng 3 aaads

%] 1 d' U .
MIDEIN 1: sl“]j null tta% undefined

/I file: null-undefined.ts

function printLength(str: string | null | undefined) {
if (str === null) {
console.log("Input is null");
} else if (str === undefined) {
console.log("Input is undefined");
} else {

console.log("Length is", str.length);

printLength(null);
printLength(undefined);
printLength("Hello, TypeScript!");
HAN13%

Input is null

Input is undefined

Length is 17

Aaten 2: 1o any LLaZ unknown

/I file: any-unknown.ts

function processAny(data: any) {
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console.log("Any data:", data);
/1 lsidaaans a1aLfia runtime error

console.log(data.someProperty);

function processUnknown(data: unknown) {
if (typeof data === "object" && data !== null && "someProperty" in data) {
/I TypeScript 31 data § someProperty
console.log("Unknown data someProperty:", (data as any).someProperty);
} else {

console.log("Unknown data has no someProperty");

processAny({ someProperty: 123 });

processAny("string");

processUnknown({ someProperty: 456 });
processUnknown(100);

NAN133%

Any data: { someProperty: 123 }

123

Any data: string

undefined

Unknown data someProperty: 456

Unknown data has no someProperty

@ ' A fo Aa
MIDYUIIN 3: ﬁ\'jﬂ%%ﬂﬂ% never

/I file: never-example.ts

function fail(message: string): never {

throw new Error(message);
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function testFail(condition: boolean) {
if (condition) {
fail("This is an error");

}

console.log("Condition is false");

try {

testFail(true);
} catch (e) {

console.error("Caught error:", e.message);

testFail(false);
NAaN133%
Caught error: This is an error

Condition is false

dradliunsuiugiu 3 41 uazdnatldunsnuwitszgnd 3 63 Auiunsls nun,

undefined, any, unknown, never W3aulAT3a NI MWE ALY LAZHANITI

Tﬂittﬂi&dﬁug’]% 3 a7: null, undefined, any, unknown, never

@202799 1: null wag undefined Li1aIAW
Tassaolna

basic-null-undefined/

[

T@’f A index.ts

index.ts

function checkValue(value: string | null | undefined): void {

if (value === null) {
console.log("Value is null");

} else if (value === undefined) {
console.log("Value is undefined");

} else {
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console.log("Value length is ${value.length}’);

}

checkValue(null);
checkValue(undefined);
checkValue("Hello, TypeScript!");
A1a5u1Y
o WasTusuafionadu string, null, %38 undefined
. L%ﬂl:‘iiﬂuvlf'lll,l,{lﬂ@l’mﬁ’] LLﬂxLL&@G%@@]’)’]N@]’]N‘Eﬁ@ﬁ’]ﬁI%’UN’]
NAN133%
Value is null
Value is undefined

Value length is 17

@228197 2: any NU unknown N3 IAFINBLALAINLANAI
(%] I3
Tassasslna

basic-any-unknown/

[

tv-?f A index.ts

index.ts

function handleAny(input: any): void {
console.log("Any input:", input);
/1 i property lagliasiasay

console.log("Accessing property 'foo':", input.foo);

function handleUnknown(input: unknown): void {
if (typeof input === "object" && input !== null && "foo" in input) {
/I founadidu any niarfenmanaunanls
console.log("Unknown input foo:", (input as any).foo);
} else {

console.log("Unknown input has no property 'foo™);

}
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handleAny({ foo: 123 });
handleAny("hello");

handleUnknown({ foo: 456 });

handleUnknown(789);

A1asu1Y
e any JaN1IAT9R0UTHA 3 uazaInudLfes runtime error
« unknown dasaTramauriianaulitoyaatvlaeasiy

NAaN133

Any input: { foo: 123 }

Accessing property 'foo": 123

Any input: hello

Accessing property 'foo'": undefined

Unknown input foo: 456

Unknown input has no property 'foo'

- 1 d' % 6 o d'
@288199 3: never NUNIATWNLYW error
Tassaolna

basic-never/

[

Tﬁ A index.ts

index.ts

function throwError(message: string): never {

throw new Error(message);

function testCondition(cond: boolean): void {
if (lcond) {
throwError("Condition failed!");

}

console.log("Condition passed.");

try {
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testCondition(false);
} catch (e) {

console.error("Caught error:", (e as Error).message);

testCondition(true);
A185U1Y
o WINTU throwError Aafiadnuidu never tnmzlaiasfnen
Ad a . A o
o 1Flunydinifia exception wialusunsungarinmu
NAaN133%h
Caught error: Condition failed!

Condition passed.
6 = a o
Tusunsawnalszana 3 6a: 159142391 null, undefined, any, unknown, never

A8d19N 4: ﬁoﬁ%’%dwu%’agauam‘maaau null N undefined
Tassaolna

app-null-check/
I

Tﬁ' A index.ts

index.ts

interface Product {
id: number;
name: string;

description?: string | null;

function printProductDescription(product: Product): void {
if (product.description === undefined) {
console.log("Description is undefined.");
} else if (product.description === null) {
console.log("Description is null.");
} else {

console.log('Description: ${product.description}’);
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const product1: Product = { id: 1, name: "Pen", description: null };
const product2: Product = { id: 2, name: "Notebook" };

const product3: Product = { id: 3, name: "Pencil", description: "A graphite pencil." };

printProductDescription(product1);

printProductDescription(product?);

printProductDescription(product3);

A1asu1Y
o o optional property description ‘ﬁmﬁuflu string, null, #38 undefined
o @suaﬁaudﬂua:ua@awaﬁhﬂaﬂumﬂuanﬂu:

NANI3%

Description is null.

Description is undefined.

Description: A graphite pencil.

Qs 1 q' 6 -9 U 1 v

@881911 5: WerZusuLaaa unknown wazasIadaunawlZow
6

Tassasolna

app-unknown-check/

[

Tﬁ A index.ts

index.ts

function processinput(input: unknown): void {
if (typeof input === "string") {
console.log("Input is a string:", input.toUpperCase());
} else if (typeof input === "number") {
console.log("Input is a number:", input * 2);
} else if (Array.isArray(input)) {
console.log("Input is an array of length:", input.length);
} else {
console.log("Input type is unknown.");
}
}
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processinput("hello");
processinput(123);
processinput([1, 2, 3]);
processinput({ key: "value" });
A1a5u1Y

e 1% unknown Lﬁafuﬁagavlmwi,uau

o mmaau%ﬁmﬁaﬂfmunﬂﬂ% Lﬁam’mﬂaamﬁ’ﬂ
NANI3%
Input is a string: HELLO
Input is a number: 246

Input is an array of length: 3

Input type is unknown.

[ 1 dl 6 o a' v % % Y A

A20819171 6: NIATHN LY never NUNITIANIIVIRANAIA LA IZUL
6

Tassasoia

app-error-handler/

[

Tﬁ A index.ts

index.ts

class AppError extends Error {
constructor(message: string) {
super(message);

this.name = "AppError";

function fatalError(message: string): never {

throw new AppError(message);

function runApp(shouldFail: boolean): void {
if (shouldFail) {

fatalError("Fatal error occurred!");

}

console.log("Application is running.");
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try {
runApp(true);
} catch (e) {
if (e instanceof AppError) {
console.error("AppError caught:", e.message);
} else {

console.error("Unknown error:", e);

}
}
runApp(false);
A185U1Y
o MWUAARF error 1Al AppError
o WiriTU fatalError Aud never inTzngalisunsulaslow error
o Wariwu runApp b fatalError Lfiaﬁaami%q@mmﬂw
e AANTT error MY try/catch LATHITIAROUTHAVEY error
NanN1y3%

AppError caught: Fatal error occurred!

Application is running.

71l

A o A A’l/ v A et s a 3 . a
unf 2 vesmibiReazyugiuanudhlansiududsuszaiiadayalu TypeScript lasafune
AMULANGIIVDY let, const, LAz var WIBNWWIAALIAY Scope miﬁmu@‘*ﬁﬁ@ﬁagaﬁ'ugm LT
string, number, boolean ARAAIBNITIANTAVNLARDENS null a2 undefined WaNINNHEIWULHEN
m‘ﬂ"ﬁ"ﬁﬁ@ﬁagaﬁl,ﬂmsm any, unknown W&z never Lﬁmﬁummﬁ@mqiul,l,azmmﬂaa@n”ﬂu

= v 1 = a a
N3ty U%Iﬂ@a&l']dwﬂizﬁ‘ﬂﬁﬂﬁw.
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r
UNi 3
WonzuNugIw

(Basic Functions)

° Waﬁ%’uv’ﬁyugmﬂlu TypeScript

° Wﬂﬁﬁuﬁ?ugm’[u TypeScript — 31882L88ALEIAN

® N1INNRWA Parameter Type

® Optional Parameters foazls?

® Default Parameters (W’]i’]ﬁL@]a{ﬁﬁmLéuﬁu) Tu TypeScript
® Rest Parameters (W1 {t@a331143110) T TypeScript

® Arrow Functions ka2 Function Expressions lu TypeScript

o 6 @ a”
Ny NonTunng 1w
wanduiiaiduasddsznaunanvasmadiouldsunsulunnnis uazlu TypeScript Warigwlald
\duissudravasddnaananitenlddlainiu uddigneanuuulimanindmuadszian
% Ao v ' Qs v 1 £ 2 < 6 ] A
1047aYafiTUId" (parameter) uazdINAL (return type) ldatstaiau Sudulszloziodnabiluy
v v q‘i// 1 q?: 1 Y A { a J Q
nmIaTIsauANndasvaildanudiuaaunailou isaatafanaaniaraindiuluvmeiu
Tisunsy
dq’ vV v A U A a U 6 o a
Tuunit dauazldifouiisnmdemeauaziSonldnuisitulasszysfiaves parameter
oA 6 o 1 Qs l C% l . . . A )
LRZANWINTHREINALBLNITALI LTW  function greet(name: string): string Fatelilusunsy
o 1 [ % a J o o { o o @
nuatigndaduaziianudasansindsiu nmaimualszinndoysndaiauditisli IDE
o . . T _ o &
8t19 Visual Studio Code anTauuzinlaa (auto-completion) Iauaingnain
a v . o o . = %
%#anan parameter Unfiuaa TypeScript £978930 optional parameters G9idalanals
1 1 A ') 1 I3 v 1 A o A a 6 )
RNNIDFIAWI 0 LUAIA1LNY parameter A L6 LaBTIELATBIRNNY 2 WAITEWIINALADT LT
function greet(name?: string) Sl optional parameters ae IRz RNAN AN ST U A
A | o eaa o ' 'Y A
Bangu uazanansni lulslusaunmsniniideyaliamudinlda
{ ] A 1 v o 1 09: U v
ananuaINNTaNNaWlafe default parameters TiT8lRFINTOAIRUAAIAIGULAND
a dl v A v ' Y U v s 1 [ . .
parameter lalunydingisonldnuldldasandnan dratnaitu function greet(name: string =
"Guest”) N3lT default parameter ¥ildWariguiianuaansnlunisdandeyaldiasluszau

& 1 { Y v
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FRTUNTAN LRINITOANALAISIUWIU parameter  LAa9WIN TypeScript N&l  rest
A [ v Q [ 1 v 4 1
parameters S3tolimanniudnans g arldluzluuuaes aray laglfinTesmuns ... 1ou
function sum(...numbers: number{]) aaNUARIMANzIWILTIATUAdaIIaNTTayaTIwININ
WIDTIUIU b LD
Aa v . o o . A
wanngUuuunadouutuidnua TypeScript S9a1Uau arrow functions aiilu
a 6 o ni > @ o U 1 di U a 6 o
slwuumadoudsiguiinszdy uazdnfisaltluldagaln lasawizidadasnadoudaidu
WUU inline W3alg33unY array methods 1w .map(), -filter(), .reduce() #ananiesdl function
. A Y o & ! [ v A o ' a
expressions Tytiuliaanndmuasigududrvesdaundsle tinanudangulunandou
TUsunIuBINI I T
un? 3 #3sthuunowelidnnawgr lauazlowWensuly TypeScript  laag1ed
=) a Qq/’ 1 v = =9 { &
Usznian naluwdzaslaseaine madansmniiees uazgtunumadouiinainwany Giaz
FrgRuaua NI lwnTaanuuuldsunsunsusawtazgn1Tasn ld 1T laas lusniwnsol

NAINNA[Y.
Wonzuiug1wlu TypeScript

1. N13N1% 1A Parameter LLagz Return Type
. ' a a 6 a o &A 6 @ A 1
e TypeScript mmzqﬂiumam’li’mL@lmuawuwwaawwﬂdﬂ%uﬂum
o TIUNNANNUIANDLATANNTALIUVBILAA
A2089:
function add(x: number, y: number): number {

return x +vy;

const result = add(3, 4); // result v number = 7

2. Optional Parameters (wwswﬁtma§ﬁ1ﬁ5wﬁ%)
o windwesilddndudaslslfindasmane 2
o mlald d19z1du undefined
A089:
function greet(name: string, greeting?: string): string {
if (greeting) {
return “${greeting}, ${name}!’;

}
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return "Hello, ${name}!’;

console.log(greet("Alice™)); // Hello, Alice!

console.log(greet("Alice", "Welcome")); // Welcome, Alice!

3. Default Parameters (W1513LA23AANSNGW)
o Smuamisudulinnieesle
o llesednan azldenSuduin
A28819:
function greet(name: string, greeting: string = "Hello"): string {

return “${greeting}, ${name}!’;

console.log(greet("Bob")); // Hello, Bob!

console.log(greet("Bob", "Good morning")); // Good morning, Bob!

4. Rest Parameters (W13181L01233112% 181911 )
o A o A & o &
o 1 .. iNasumdieesnansaltduansd
o LRNNTENILWIRTUNTL argument baidnadIuIu
A28819:
function sum(...numbers: number[]): number {

return numbers.reduce((acc, curr) => acc + curr, 0);

console.log(sum(1, 2, 3)); // 6
console.log(sum(5, 10, 15, 20)); // 50

5. Arrow Functions LLaZ Function Expressions
. A o Aa 1 (% A
e Arrow function ﬂaﬂqﬂmuﬂummwmammmammm =>
o lunuWssauuuudnd (function expression) 'l
o LAUAN this IINUIUNTOLTNY (lexical this)
o ldaadauazanwing

Aa89:

TypeScript Programming

nih 66



o v A v A
AUINIITDIINTIUNLTYU

// Function expression LuuUné
const multiply = function(x: number, y: number): number {

return x * y;

|3

// Arrow function LLUUE®

const multiplyArrow = (x: number, y: number): number => x * y;

console.log(multiply(3, 4)); 1112
console.log(multiplyArrow(3, 4)); // 12

% 1 [ 3 £
drageldsunsuuuuidalna 3 Tdsunsa (asauagunizadnenmu)

Ad98191 1: Wenzw greet 1 optional LLa¥ default parameters
Taseasrelola

function-basic-1/

[

Tﬁ' A index.ts

index.ts

function greet(name: string, greeting?: string): string {
const greetWord = greeting ?? "Hello";

return “${greetWord}, ${name}!’;

console.log(greet("Alice™)); I/l Hello, Alice!
console.log(greet("Alice", "Welcome")); // Welcome, Alice!
A1asu1Y

e greeting 1)) optional parameter

e 1% nullish coalescing operator (??) TN®HAF1 default 11 greeting 1% undefined

A208197 2: WINTWATWIMHAITINAIY rest parameters LLa< arrow function
6
Taseasrelola

function-basic-2/

[

Tam index.ts

index.ts
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const sum = (...nums: number(]): number => {

return nums.reduce((acc, cur) => acc + cur, 0);

2

console.log(sum(1, 2, 3)); Il 6
console.log(sum(10, 20, 30, 40)); // 100
A1a5u18

o sum L7 rest parameter 1NaTUF1wIULa L NR

e 1o arrow function uwuutia

A20819N 3: ﬁﬁf{fuﬂmLLuu function expression LLlae arrow function
v 6
Taseaselola

function-basic-3/

(I

‘[G?f A index.ts

index.ts

const multiply = function(x: number, y: number): number {

return x * y;

2
const multiplyArrow = (x: number, y: number): number => x * y;

console.log(multiply(5, 6)); // 30
console.log(multiplyArrow(5, 6)); // 30
Aa5u1Y

e LLRAY function expression AU arrow function ﬁﬁﬁdﬂuL%ﬁauﬁu
6 o 3 . a
Worizuiugwlu TypeScript — sngazidaaizedin

1. N3N 1A Parameter LLag Return Type
. a v a 6 A 6 @ A 1 [
o lu TypeScript inaaninszyriiadayavasninidiaasuazdnariduaudl (return) ld
o myyriatisliaradudeiananaaiudriauinais (compile time) 11 ssWITfiaes
Rashe nInAudRaTha
o WINTUN bIANNIAUAT (void) 2217 : void 15w

function sayHi(name: string): void {

TypeScript Programming wih 68



4 o v A
g{uwmﬁammumiﬂu

console.log("Hi, ${name}");

[y ' . . [ o ' o A %
o sy return type TypeScript az infer l¥annlda udaivszydaauiiannulaaanis
e readability
o AaIMEININAnasAaTAa 92 error AL compile LT

sayHi(123); // Error: Argument of type 'number' is not assignable to parameter of type 'string'.

A { 10 @
2. Optional Parameters (wwswmtma§ﬁ1wmtﬂ%)
L4 d'l 1 v d'l a 6 d'l 1 1o < v 1 '
o sl“lTLﬂii’]\']'ﬁN']El ? (ﬂﬂ“fnEl“ﬁaW']T]llL@]asLWaizl‘!'l']v[,&lﬁnl,ﬂu@laﬂﬁﬂﬂq
o WINAL@03 optional 3 TusA union AU undefined B8AlUNG 1w greeting?: string
Wauwinny greeting: string | undefined
o A5 NALAa3 optional HirasnIAeasnsdurinms twsznsnenewenarinla
a 6 [
MITUNWINTURUAY
function greet(name: string, greeting?: string) { ... }

A A & o ' A e o, . o , o
o asanWenTulay ligsnindiaasnun 921661 undefined LazdaIanTIARAUNAWLT 17w

if (greeting) { ... }

1
1 a

3. Default Parameters (W1313L0234A33 A1)
o Hnuasudulinniiess vlldsndudasdeenun
e s aldensiuunuensudn
o tlaas azld@n default wnu
e Default parameter eaneLdn optional parameter wuuian default
function greet(name: string, greeting: string = "Hello") { ... }
o GBENIMTME:
greet("Alice"); Tt greeting = "Hello"
greet("Bob", "Welcome"); // It greeting = "Welcome"
o fwdAinasd default afjdnnti dasdadn undefined ialild default 1w

function test(x = 10, y: number) { ... }

test(undefined, 5); // x=10, y=5

4. Rest Parameters (wwwﬁma%wuaﬂajﬁﬁﬁﬂ)
o uldlaiusiswnanituud Wdialasinuluglonsd
o 17 ... wih parameter Taldiuauriniu (dasdu parameter gavig)

a 6 [}
e UINATHAVDIDNTY LTW ...nums: number]
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