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:JavaScript 20 n vt n ###

9" 'pPoVI2 D1 10-12 JavaScript NR A¥1* T**R 17172 :**1995** -

11URIN UNTIVON - ECMAScript 1 :**1997** -

regex, try/catch, better string handling n9oin - ES3 :**1999** -
ES5 - strict mode, JSON, array methods :**2009** -

classes, modules, arrow functions, :N29nNn - ES6/ES2015 :**2015** -
let/const

N1WTIT N111DN 0D O 'NIW D*1127TD :**01'nN-2016** —

:JavaScript 20 N2%n N1117RU #4#
0" "'N1°T 0'0D19'Y - Dynamic Typing .1 ####

javascript’®
N¥"7 1nT1 D19'VY N13iw? 21> ninwnn //

let variable = 42; // number
variable = "Hello"; // string
variable = true; // boolean
variable = null; // null

variable = undefined; // undefined
variable = {}; // object
(variable = []; // object (array
variable = function() {}; // function

019V N T2 //
"console.log (typeof variable); // "function

D 110RY D TITRD N17'¥R119 - First-Class Functions .2 ####
javascript’®
AT TTUN?1 11N0? ,072un? 1NT10 021U 10 N1t¥p119 //
} (const myFunction = function (name
; {return "Hello ${name
i

quni9d ntypiIe //
} (function executeFunction (fn, value
; (return fn(value

{
; ("const result = executeFunction (myFunction, "World

N7%P119 N TINU N*¥pR119 //
} (function createMultiplier (factor
} (return function (number
;return number * factor

i o



; (const double = createMultiplier (2
console.log(double(5)); // 10

D19°'U-1X NDU12N NW11' - Prototype-Based Inheritance .3 ####
javascript®
prototype 12 w*' VR ' 211X 22 //
} = const person
,"T017 " tname
} ()greet: function
; {this.name}$ "1x ,D120° return

i

person-n wW11'0 UR 11X Nty //
; (const student = Object.create (person
;"717" = student.name
} ()student.study = function
; 7Tn12 {return "${this.name

7

person-n nuwi11* - "t17 IR ,n120" // ; (()console.log(student.greet
"Tni? 17" // ; (()console.log(student.study

Detailed Variables - 1U119n D'1nwn ##

:0'D7TN 2D — DTINUN 2D nNTDoNn ###

javascript®
('vin'n) niw'n TVIN - var //

;"10"" = var oldVariable

'mpa // ;™2a1w T°7ONn? 1n'1" = var oldVariable
0DTINUNU DTINnWn? - let //

;"N1inwn? 212" = let changeable

;"ninun" = changeable

210 TTODN? 1Nl x? // ;"!nxrtaw"™ = let changeable //
D'V11P D'InWn? - const //

;"N1inwn? 212" R?2" = const constant

ni1iw? 1n'1 R? // ;"!nraw" = constant //

'mi1inwn? 21> 12100 - D UR''1IXR DU const //
;{ "'D1"" :const person = { name

'721vp n1 // ;" 17" = person.name

!Ta1v ba Nt // ;person.age = 25

!Trav R? ot // ;{} = person //

n'>7un nu const //

; [const numbers = [1, 2, 3

121NN NR Niwn - 7210 // ; (numbers.push (4
121NN NX niwn - T21V // ;numbers[0] = 10
0171970 NXR Niwn - 7210 ®? // ;[] = numbers //

:N221%1n NV9IN - [J Hoistingll ###



javascript®

:2N1D NnRwW nn //

('mr"1w R?) console.log(myVar); // undefined
!console.log(myLet); // ReferenceError
!console.log(myConst); // ReferenceError

;"var myVar = "Hello
;"let myLet "World
;"M = const myConst

:"NR1" awmnnw nn //

var myVar; // undefined

(Temporal Dead Zone) W 11 ®R? 212X 11712°'72 // ;let myLet //
(Temporal Dead Zone) wW'11 ®R? 22®8 1112>'712 // ;const myConst //

console.log(myVar); // undefined
lconsole.log(myLet); // ReferenceError
lconsole.log (myConst); // ReferenceError
;"myVar = "Hello

;"myLet = "World

;""" = myConst

:71nT N11n 117178 - Temporal Dead Zone ###
javascript®

let/const nv TDZ //

!console.log (typeof myLet); // ReferenceError
;"let myLet = "Hello

niy¥piiga TDZ //

} () function example
!console.log(x); // ReferenceError
;let x =1

{

277N N1t D'unie oy TDZ //
} (function defaultParams(a = b, b = 1
;return a + b

{
17TV 1T21n R? defaultParams (); // ReferenceError! b //
:Block Scope vs Function Scope ###

javascript’®
var - Function Scope //

} () function varExample
} (if (true
;var x = 1
{
21222 vimn w 11 - console.log(x); // 1

{

let/const - Block Scope //
} () function letExample
} (1if (true
;let vy =1



;const z = 2
{
lconsole.log(y); // ReferenceError //
!console.log(z); // ReferenceError //

{

var 0D nNR212 - N oxR?2p nnaiT1 //
} (++for (var 1 = 0; i < 3; 1

3,3 ,3 097" // ;(setTimeout (() => console.log (i), 100
{

let ov 11709 //
} (++for (let i = 0; i < 3; 1
2,1 ,0 097" // ;(setTimeout (() => console.log(i), 100

Detailed Data Types - V119N D 1101 110 ##
:D7'2°V'NTI9 D'D19'Y - Primitive Types ###

0°190Nn - Number ###4#
javascript’®

n'n2w o'19on //

;let integer = 42
;let negative = -17
;let zero = 0

n*'1170Y n'19on //

;let decimal = 3.14159

let scientific = 2.5e6; // 2,500,000
let smallScientific = 1.5e-3; // 0.0015

D TW1'n n'ason //

;let infinity = Infinity

;let negativeInfinity = -Infinity
;let notANumber = NaN

D°19on nip T2 //

console.log (Number.isInteger (42)); // true
console.log (Number.isInteger (42.0)); // true
console.log (Number.isInteger (42.1)); // false

console.log (Number.isFinite (42)); // true
console.log (Number.isFinite (Infinity)); // false

console.log (Number.isNaN(NaN)); // true
(NaN ®? 228 ,190n R?) console.log (Number.isNaN("hello")); // false

D'190n niann //

console.log (Number ("42")); // 42
console.log (Number ("42.5")); // 42.5
console.log (Number ("hello")); // NaN
console.log(parselInt ("42px")); // 42
console.log(parseFloat ("42.5px")); // 42.5

n*19on "o0'oa //
"IR1'11 let binary = 0b1010; // 10



12Up1R1 let octal = 00755; // 493
"9nr¥To0RN2 let hex = OxFF; // 255

TIXN D'217T2 D'190Nn - BigInt //
;let bigNumber = 123456789012345678901234567890n
; ("let anotherBig = BigInt ("123456789012345678901234567890

N1T1TMN — String ##4##
javascript’®
N1712MN NA'¥*2 0'2171 //

;'D"7T712 DT wnA' = let single
;"07219D nTrwna" = let double
; MT1OMn nt1an’ = let template

Escape characters //

;"aRut\N 10 non\n11oRY NN1w" = let escaped
;""\D120"\ :nxk R1n" = let quote
;"C:\\Users\\Name :1°n1" = let backslash

NT177TN N1'12n - Template literals //
;"'01"" = let name

;let age = 25

;" {age}$ 12 ,{name}$ D120° = let message

N111w N121M nitiamn //
= let multiline
nT1amn "N1T
N1110 N217n

NI1TTN DD

’

Tagged template literals //
} (function highlight (strings, ...values
} <= (return strings.reduce((result, string, 1
‘<return result + string + (values[i] ? “<mark>${values[i]}</mark

; {age}$ 12 ,{name}$ D120 let highlighted = highlight
"<mark>25</mark> 121 ,<mark/>"D1'<mark> nizu" //

N121wm NT17Mn niTinn //

;"let text = "Hello World

console.log(text.length); // 11

"console.log(text.charAt (0)); // "H
)

console.log(text.charCodeAt (0)); // 72
console.log (text.indexOf ("o")); // 4
console.log (text.lastIndexOf ("o"™)); // 7
console.log(text.includes ("World")); // true
console.log(text.startsWith ("Hello")); // true
console.log(text.endsWith ("World")); // true

"console.log (text.slice (0, 5)); // "Hello

"console.log (text.substring (0, 5)); // "Hello
(console.log (text.substr (0, 5)); // "Hello" (deprecated
"console.log (text.toLowerCase()); // "hello world
"console.log (text.toUpperCase()); // "HELLO WORLD



niiypnn o'miin aton // ; (()console.log(text.trim

"console.log (text.replace ("World", "JavaScript"));

["console.log (text.split ("™ ")); // ["Hello",

// "Hello JavaScript
"World

TIRY211 - Boolean ####
javascript "
D''1R'212 027V //
;let isTrue = true
;let isFalse = false

TIR212% nonn //

console.log(Boolean(1l));

console.log(Boolean (0

)
console.log(Boolean(""));
console.log(Boolean ("hello")
console.log(Boolean(null)); // false
console.log(Boolean (undefined)) ;
console.log(Boolean (NaN)) ;
('7?'7 T7UNn) console.log(Boolean([])
)

('P*1 vp*"21R) console.log(Boolean ({

Ml

console.log(!!"hello™);

console.log(!!

)

)
)
]
}

// true
; // false
; // false
)y: // true

; // false
; // false
); // true
); // true

oy YR //

// true

0); // false

:7UTp AwIn - Falsy-1 [ Truthyll ###

javascript’®
:("18"212 "wpna false nrawmi) Falsy n'd1v //
{ } // false
(0) { vy // 0O

if (false)
if
if |

-0) {} // -0

if (On) { } // BigInt O

AR nriamm // { ) ("M)

if (null)

if

{ } // null
if (undefined) { } // undefined
if (NaN) { } // NaN

:Truthy on rwn 22 //
{ s ("if (true) { console.log("true

{ ; (21 m 19on")if (1) {

{ ; (" %220 9on")if (-

'truthy // { ; ("0 nv nti1amn"™)if ("
Ifalse"); } // truthy nv nrtiamn")if ("fals
'truthy // { ; ("p 2 Tn")if (

'truthy // { ; ("p 1 vprr2ixk")if (

'truthy // { ;("n ¥p119")if (function ()

"

e T T NS

1)
o)
e")
(1
{1
{1

console.
console.
console.
console.
console.
console.
console.

log
log
log
log
log
log
log

o' wun nrwin'w //

} (function greet (name

271 ®21 DR name OX Np'Ta // } (if (name
; {name}$ n120° return

{

;"TNIR D120" return



default values nv //
}o("mir" = function greetWithDefault (name
; {name}S$ Dn120° return

{

logical operators v //
} (function greetWithOr (name
;{"mIR" || namel}l$ D120 return

{

2701 272N — Null vs Undefined ###

javascript "

TID 227 R? 228 TAD1nW ninwn - undefined //

;let undefinedVar

console.log(undefinedvVar); // undefined
"console.log (typeof undefinedvar); // "undefined

1112n2 27 170 - null //

;let nullvar = null

console.log(nullvar); // null

(!"71vD'n 1R1) "console.log(typeof nullvVar); // "object

nixiion //
(N27271 nNrR11wWN) console.log(null == undefined); // true

(Nz*17n NR11wWNn) console.log(null === undefined); // false

nip 712 //

console.log(null == null); // true
console.log(undefined == undefined); // true
console.log(null === null); // true
console.log (undefined === undefined); // true

0" 'wun D win'w //

} (function findUser (id
(undefined ®7?) null 1TTN ,0NNUN XR¥ynl XR? Oxr //
;return users.find(user => user.id === id) || null

{
D' 17D DR NR'Ta //
undefined b1 null ni pT12a // } (if (value != null

D@ 10N //
{

nol1an np*T12 // } (if (value !== null && value !== undefined
D' 10N //

{

(nullish coalescing (ES2020 ovu //

undefined 1® null ox 1 // ;"27Mn na"012a" 2?2 const result = value
Comprehensive Functions - 9'pn N1 %2119 ##

IM17¥P119 17 TIN? N13110 D27 #4##

N ¥P119 NT1dN - Function Declaration .1 ####



javascript®

(hoisted) va1pn 222 naTain //

} (function regularFunction (name, age = 0
; " {age}$ 12 ,{name}$ nmi120° return

{

:NATANN T197 R1AR? 1nt1 //
'7270 // ; ((""D1"")console.log(regularFunction

0'217n n*1unie ov //
} (function sum(a, b, c
;return a + b + ¢

{

DTN return DUV //
} (function checkAge (age
} (1f (age < O
;M1RD R? 27" return
{
} (if (age < 18
;"1upR" return
{

;"1112" return

N %¥P119 "1V*1 - Function Expression .2 ####

javascript®

Win'wn 197 1'7Tin? 21°''1m - hoisted ®7 //

} (const functionExpression = function (name
; {name}S$ Dn120° return

i

Named function expression //
} (const namedExpression = function greet (name
N ¥%21190 T1N2 21 1'nT 'greet' nwn //
} (1f (!name
N"011pY // ;("TIR") return greet
{
; {name}$ D1720° return

i

ITFE - Immediately Invoked Function Expression //
} () function)
;("T'n n¥w nty¥pR119")console.log

AONE!

n*vn19 nu IIFE //
} (function (message)

; (console.log (message
;("nrT7n o npTIn") ({

PT N1'%¥2119 - Arrow Functions .3 ####
javascript "
"p'D2 qtann //
} <= (const arrowFunction = (name
; {name}$ D120  return



i

TN1IN return - %P vann //
; {name}$ n120° <= const shortArrow = name

n"uni9 R®2? //
;"D210 ni2u" <= () = const noParams

07110 K22 T°7W VN9 //
; " {name}$ n120° <= const singleParam = name

0'217n D aunie //
; " {age}$ 12 ,{name}$ D120 <= (const multipleParams = (name, age

D*'7210 1'% - UR' 21X DaTtmn //

“{name}$ D120° :const returnObject = name => ({ name: name, greeting

nid>11n N ¥pR119 //

} <= (const complexArrow = (numbers
; (const sum = numbers.reduce((acc, num) => acc + num, O
;const average = sum / numbers.length

;{ return { sum, average

i {
NENN

:N17¥R1190 "210 1'2 D'210n ot27an OO #4#4#

VOpRUIIRN 110 R — this Binding ####
javascript®
} = const person

,""01"" :name

person 2U v a¥n this - N2 11 n'3pR119 //
} () regularMethod: function
"p1'" // ; (console.log(this.name

window/global 2v v ayn this - n'm 19 n'¥p119 //
} () function innerFunction
console.log (this.name); // undefined

{

; () innerFunction

bind nv 117n9 //
; (const boundFunction = innerFunction.bind(this
"p1*" // ; ()boundFunction

arrow function Dv 117Nn9 //
} <= () = const arrowlInner
T11%°TN wRnnn w11t - "to1" // ; (console.log(this.name
i o
; ()arrowInner

r

T11¥%°TN UDRVIIRN 20 vrayn Arrow function - this //
} <= () :arrowMethod
(window.name 1X) console.log(this.name); // undefined

r



arrow function N1 T1mNW N'¥R119 //

} () createGreeter: function
} <= () return
"'p1t ni12w" // ; (" {this.name}$ D170 )console.log
F
{
i o
"ig1t" ,"01"" ,undefined ,""v1"" // ; ()person.regularMethod

person.arrowMethod(); // undefined

; () const greeter = person.createGreeter
"'p1* n120" // ; ()greeter

Arguments Object vs Rest Parameters ####
javascript®
(1w*) TIVN INT VR''11R - arguments //
} () function oldWay
; (console.log(arguments.length
; ([console.log(arguments [0

Tun? nann //
; (const argsArray = Array.from(arguments

1R //

; (const argsArray2 = Array.prototype.slice.call (arguments

larrow functions nv 711D ®R? //

{

(*177T1n) NNk TIUn - Rest parameters //
} (function newWay(...args

; (console.log(args.length

; ([console.log(args|[0

!'7T2vn 12> a1 //
; ((args.forkEach(arg => console.log(arg
; (args.map (arg => arg * 2

arrow functions nv i T21D //

{

} <= (const arrowWithRest = (...args
; (return args.reduce((sum, num) => sum + num, O

i

027217 D'IUN19 DU a1°tw //

} (function mixedParams (first, second, ...rest
; (first ,":1170R")console.log
; (second ,":"10")console.log

; (rest ,":Rwn")console.log

{

; (mixedParams (1, 2, 3, 4, 5
1 :11wrY //

2 :vaw //

[5 ,4 ,3] :qxun //



:DNTRENN D UNT9 ##4

27MN D102 nUunie - Default Parameters ####
javascript®

"p'o0a //

} (age = 0 ,"mir" = function greet (name

;" {age}$ 12 ,{name}$ D120  return

{

n*"1v'a nv //
} (() function createUser (name, timestamp = Date.now
;{ return { name, createdAt: timestamp

{

n1'%¥p119 ov //
} () function getDefaultName
;"'NT111R wnnwn" return

{

} (()function register (name = getDefaultName
; "{name}$ :DnWN1° return

{

n*"1%2n n*un19 //

} (function createRect (width, height = width
;{ return { width, height

{

destructuring nv //
} ({} = { age = 0 ,"mir" = function processUser ({ name
;" ({return "${name} (S${age

{

"(0) mir"™ // ;()processUser
"(0) "1™ // ;({ ""D1"" :processUser ({ name
"(25) niI" // ;({ age: 25 ,"n17" :processUser ({ name

D'7UN19 P11°'9 - Destructuring Parameters ####
javascript®
VR T 2I1R 21179 //
} ({ function createUser ({ name, email, age = 18
} return
, name
,email
,age
()id: Math.random
i o
{

;({ "email: "yossi@example.com ,"'D1'" :createUser ({ name
Tun P19 //

} ([function processCoordinates([x, y, z = 0
;{ return { %, y, z



{ processCoordinates ([10, 201); // { x: 10, y: 20, z: O

111920 @119 //
}) function processOrder
,{ user: { name, email
,ltems
{ "shipping: { address, method = "standard
b
} return
,customerName: name
,customerEmail: email
,itemCount: items.length
,shippingAddress: address
shippingMethod: method

:N1211 170N N1'%¥2119 — Higher-Order Functions ###

javascript®

qUNI9D NT¥RIT19 NZaARnNw nU¥RI9 //

} (function executeOperation(a, b, operation
; (return operation(a, b

{

;const add = (x, y) => x + vy
;const multiply = (x, y) => x * y
console.log (executeOperation (5, 3, add)); // 8

console.log(executeOperation (5, 3, multiply)); // 15

N'%¥P119 NI TONW N°¥p119 //
} (function createMultiplier (factor
} (return function (number
;return number * factor
i
{

; (const double createMultiplier (2

; (const triple = createMultiplier (3
console.log(double(5)); // 10
console.log(triple(5)); // 15

N1*¥P113 N TINW N°¥P119 — Currying //
} (function curry (fn
} (return function curried(...args
} (if (args.length >= fn.length
; (return fn.apply(this, args
} else {
} (return function(...args2
; ((return curried.apply(this, args.concat (args?2

7

i o



;const add3 = (a, b, ¢c) => a + b + c
; (const curriedAdd = curry (add3

console.log(curriedAdd (1) (2) (3)); // 6
console.log(curriedAdd (1, 2) (3)); // 6
console.log(curriedAdd (1) (2, 3)); // 6

Partial Application //

} (function partial (fn, ...presetArgs
} (return function(...laterArgs
; (return fn(...presetArgs, ...laterArgs

F
{

; (const addl0 = partial (add, 10
console.log(add10(5)); // 15

:N7¥RP1I19 N1TINN - Function Methods ###

javascript®
} = const person
,"T017" tname
} (greet: function(greeting, punctuation
; “{return “${greeting} ${this.name}${punctuation
{
i

1731n this Dy n*7'n ArR"Ap - call //
ot o, mo2e" L, { "niT" :console.log(person.greet.call ({ name
"IniT nie" //

0D'1UN19 T11Un DV 228 call 1nd> - apply //
o™ "™, { "eo'n" :console.log(person.greet.apply({ name
"?Ro'n " //

V12 this DU NUWTIT N"¥p119 DA% - bind //
; ({ "ni17" :const greetDana = person.greet.bind({ name
"InyT ooaew" // ("I ,"on120") console.log(greetDana

D" R27W D'IUYn19 DU bind //
;("o12w™ ,{ "ni17" :const greetDanaHello = person.greet.bind({ name
"IniT ni12e" // ; (("!")console.log(greetDanaHello

event handlers - "wun win'w //
} class Button
} (constructor (element
;this.element = element
;this.clickCount = 0

this 2v 11nw? 712> bind //
this.element.addEventListener('click',
; ((this.handleClick.bind (this
{

} ()handleClick
;++this.clickCount
; ("n'nve {this.clickCount}$ vm?21 )console.log



{ name:

name,

Comprehensive Objects - Q'pn D UpR 21X ##
:D'21TN 2D - DUURTTAIR DAY #H#

NUIW9IN T1TN — Object Literal .1 ####
javascript’®
"p'oa //
} = const person
,"T017" tname
,age: 25
"11ar ?n" :city
i o

niTinn ov //
} = const calculator
,result: O

} (add: function (number
;this.result += number
return this; // method chaining

r {

} (multiply: function (number
;this.result *= number
;return this

r {

} ()get value
;return this.result

P
reset () { // shorthand method

;this.result = 0
;return this

F

; (calculator.add (5) .multiply(2) .add (3
console.log(calculator.value); // 13

Computed property names //

;"const propertyName = "dynamicProperty
} = const obj

,"'N1T 1" [propertyName]

"qU11 TOU" :[ propertyName}2}$"]

7

Property shorthand //

;"'0D1'" = const name
;const age = 25
age: age }-2 nn1t // ;{ const user = { name, age

"X®11 N1°%¥2119 - Constructor Functions .2 ####



javascript®
} (function Person (name, age
;this.name = name

;this.age = age
(instance 227 pPNID NI¥1' - p2nin rR?2) n71inn //
} ()this.greet = function

; " {this.name}$ D120 return
i
{

(r?nin) prototype-1 niTinn //
} () Person.prototype.introduce = function
; {this.age}$ 12 ,{this.name}$ "1x° return

F

} () Person.prototype.haveBirthday = function
;++this.age
; {this.age}$ 12 1 woyp !Tnw NnT21n D1  return

7

instances na'y* //

; (25 ,""D1"")const personl = new Person
; (30 ,"N17")const person?2 = new Person
"25 12 ,"01 "IR" // ;(()console.log(personl.introduce
"31 12 1"wdv !mnw nT21n 01" // ; (()console.log(person2.haveBirthday
1T711n prototype mU N1'¥' - ()Object.create .3 ####
javascript®
} = const personPrototype
} (init: function (name, age
;this.name = name

;this.age = age
;return this

r

} ()greet: function
; {this.name}$ D120  return

F

; (const person = Object.create(personPrototype
; (25 ," 01 "")person.init

nmR ntwa IR //
; (30 ,"n17")const person?2 = Object.create(personPrototype) .init

N117Ti1n properties nv //

} ,const person3 = Object.create (personPrototype
} :name
,"?20'n" :value

,writable: true
,enumerable: true
configurable: true
r A
} :age



,value: 28
,writable: true
,enumerable: true
configurable: true

; (]

(+ES6) "17171nn - Classes .4 ###4#
javascript’®
} class Person
Constructor //
} (constructor (name, age
;this.name = name
;this.age = age
this. id = Math.random(); // private-like property
{

Method //
} (greet
; " {this.name}$ n120° return

{

Static method //
} ()static species
;"return "Homo sapiens

{

Getter //
} ()get info
; {this.age}$ 12 ,{return "${this.name

{

Setter //
} (set age (newAge
} (1f (newAge >= 0 && newAge <= 150
;this. age = newAge
} else {
;("1'pPn R? 271")throw new Error
{
{

b ()get age
;return this. age

{

(Private method (ES2022 //
} ()calculateSomething#

;return this. id * 100
{

Public method that uses private method //
} ()getCalculation
; ()return this.#calculateSomething
{
{

; (25 ,""01"")const person = new Person



"o1 ni2w" // ; (()console.log(person.greet
"console.log (Person.species()); // "Homo sapiens
"25 12 ,'D1"" // ; (console.log(person.info

:Property Access — N1112N07 nw 1 ##+#

javascript’®

} = const person
,""01"" :name
,age: 25
,"1nD o1 "full-name"
"Tnagn> 19on" ("123"

i

Dot notation //
"p1°" // ; (console.log(person.name
console.log (person.age); // 25

Bracket notation //

"p1°" // ; (["console.log(person["name

qpn Dy na1m - "1nd> "ovi1'" // ; (["console.log(person["full-name
"mnan> 19on" // ; (["console.log(person["123

n'ni T o //
;"const property = "age
console.log (person[propertyl); // 25

n'inwn nu //
;"const prefix = "full

"1nD> "v1'" // ;(["console.log(person[prefix + "-name

(Optional chaining (ES2020 //

} = const user
} :profile
,""01"" :name

} :address
"1'ar 2n" :city
i

"p1'" // ; (console.log(user?.profile?.name
"1 ax ?n" // ; (console.log(user?.profile?.address?.city

(!Nx"1w ®?) console.log(user?.profile?.phone?.number); // undefined

niTinn ov //
nMm™ 2 X2 OR N"¥R1197 RIp* R? // ; () .?user?.profile?.getName

n'>7un ov //

] = const users
,{ "'01"" :name }
,null
{ "N171" :name }
i
".p1°" // ; (console.log(users?.[0]?.name

console.log(users?.[1]?.name); // undefined



console.log(users?.[10]?.name); // undefined

:N111DON 20 NP TN1 110 ,n901n ##4#

javascript®
;{ ""D1"" :const person = { name

n111>n nsoin //

;person.age = 25

;"217ax ?n" = ["person["city

;"1nD> "v1'" = ["person["full-name
niiion 11w //

;person.age = 26

;"norm" = ["person["city

n111>n np-mn //
;delete person.age
;["delete person["full-name

N1112N D1 Np 712 //
console.log("name" in person); // true
console.log("age" in person); // false

console.log (person.hasOwnProperty ("name")); // true
(nw11") console.log(person.hasOwnProperty ("toString")); // false

N1t wIm - ()Object.hasOwn //
console.log (Object.hasOwn (person, "name")); // true

undefined N112>n ox nNp 711 //
console.log(person.age === undefined); // true
1277an R®7? - console.log(person.nonExistent === undefined); // true

n1121 np T2 //
} (if ("age" in person
; ("D console.log("age
} else {
; ("D 2 R? console.log("age

:N¥191 N U1 - D URTT2IR Npenun OO #4#4#

javascript’®

} = const original
,"701"" :name
,["un19o”" ,"nrap"™] :hobbies

} :address
,"2rar 2n" oicity
"1 2¥n" :street

7
N110R7IN NNIN 27 = N'TYe nEnun //

;{ const shallowCopyl = { ...original
; (const shallowCopy2 = Object.assign({}, original



'M1pnn 2D DTYUN NI VRTTAIR IR TILUNI 110 :ntva //
;("21072") shallowCopyl.hobbies.push

;"nom" = shallowCopyl.address.city
'ninon - ["21002" ,"un190" "R pR"] // ; (console.log(original.hobbies
'Nninwn - "ng m" // ; (console.log(original.address.city

ninan 2> - Npinv nEnun //
; ((const deepCopyl = JSON.parse (JSON.stringify(original
Date, RegExp, undefined, Symbol ,Nn1'%¥72119 DD T21D R? :n'va //

(u7Tm) structuredClone DU NPINU NnEnun //
; (const deepCopy2 = structuredClone (original

n*17" NPInu npEnun //
} (function deepClone (obj
} ("if (obj === null || typeof obj !== "object
;return obj

{

} (1f (obj instanceof Date
; (() return new Date (obj.getTime

{

} (if (obj instanceof Array
; ((return obj.map(item => deepClone (item

{

} ("if (typeof obj === "object
;{} = const cloned
} (for (let key in obj
} ((if (obj.hasOwnProperty (key
; ([cloned[key] = deepClone (objlkey
{
{

;return cloned

{

; (const deepCopy3 = deepClone (original

:UPTT1IR N1T1NN - Object Methods ###

javascript®

} = const person
,"701"" :iname
,age: 25
"atar 2n" :city

H

nimnen 2w TIvn - ()Object.keys //

["const keys = Object.keys(person); // ["name", "age", "city
D27V 20 TIun - ()Object.values //
["2 ax 2n" ,25 ,"©01""] // ; (const values = Object.values (person

[TOp ,mnon] 2w Twn - ()Object.entries //



; (const entries = Object.entries (person

[["111N *?]—]" ,"age", 25], ["City"] , [1'1U-|-|ll ,"nameu]] //
UPTT1IR? NOTN entries-n - ()Object.fromEntries //

; (const newObj = Object.fromkEntries (entries

D'UR 21X A1T7'n - ()Object.assign //

;{ "const defaults = { theme: "light", language: "he

;{ "const userPrefs = { theme: "dark

; (const settings = Object.assign({}, defaults, userPrefs

{ "theme: "dark", language: "he } //

(dn1* *1771n) spread operator nv //

;{ const settings?2 = { ...defaults, ...userPrefs

URT 1IR NR9pn - ()Object.freeze //

;({ ""v1"" :const frozenObj = Object.freeze({ name

strict -1 n®"aw 1R silent fail) T12p" ®R2? // ;"n17" = frozenObj.name //
(mode

UP 118 DI1U'R - ()Object.seal //

; ({ age: 25 ,"'01"'" :const sealedObj = Object.seal ({ name

nim'" N1115n "11°'0 - 7210 // ;"n17T" = sealedObj.name

N1UTM N111DN0 N90IN - T2A1U R? // ;"no'n" = sealedObj.city //

N111D>N N "mn - 7110 ®? // ;delete sealedObj.age //

NamIn Nnutin - ()Object.preventExtensions //
;({ ""D1"" :const nonExtensible = Object.preventExtensions ({ name
7210 // ;"n17" = nonExtensible.name

721D R? // ;nonExtensible.age = 25 //
ay¥n nip T2 //
console.log(Object.isFrozen (frozenObj)); // true

)
console.log (Object.isSealed(sealedObj)); // true
console.log(Object.isExtensible (nonExtensible)); // false

D'R1AN D'2TN DU T 0NXRU N¥IN DRN .JavaScript-7 DTpnnn T'7Innn ATl R2T InT
?2('"121 ,Promises, DOM ,D'D>7Un)

Advanced Arrays - D'NTENN D'D70n #4#

:D'D17TN 2D — D'DUN NOtyY H###

javascript®
0D'D>7Un N1yt 0T //

const arrl = [1, 2, 3]; // literal notation
const arr2 = new Array(l, 2, 3); // constructor
021 ninmipgn 5 ov T1wn // ; (const arr3 = new Array (5

0'27UNn DU TIUn %1 T1'nn // ; (const arr4d = Array.of(l, 2, 3
["const arr5 = Array.from("hello"); // ["h", "e", "1", "1", "o
[const arr6 = Array.from({length: 3}, ( , i) => 1); // [0, 1, 2

"97%90 D19'Un D'D>VUn - Typed Arrays //

const int8Array = new Int8Array([1l, 2, 31); // 8-bit integers

const float32Array = new Float32Array([1.1, 2.2, 3.3]1); // 32-bit floats
const uint8Array = new Uint8Array(10); // 10 unsigned 8-bit integers



D'111¢n n'o7vn //

] = const matrix
1[3 12 Il]
6,5 ,4]
[9 ,8 ,7]

|

a71vn 17vn //
;03 ,2 ,11 ,{"01"" :const mixed = [1, "hello", true, null, {name

:NINTENN TIUN N1T1NN ###

: (Mutating) TOUnNN NR N110NW N1 TINN ##4#4#
javascript®
;["Tt19n™ ,"n112a" ,"mi9n"] = const fruits

n7on1 n9oin //

Q102 N901n // ; ("mruar")fruits.push

nemnn? n9ovin // ; ("nin") fruits.unshift

Qitnn n1on // ; ()const lastFruit = fruits.pop
n2rnnnm non // ; () const firstFruit = fruits.shift

"97%¥90 DI1{@N2 N90I1N1 N1on - splice //
;("nx99" ,"1a1n" ,const removed = fruits.splice(l, 2

"N x®99"1 "111n" qovIin ,0'V'19 2 1on ,1 opTITRAN //

11°n //

; [const numbers = [3, 1, 4, 1, 5, 9

[9,5,4 ,3 ,1 ,1] :'97212"0R? 11"'n // ; ()numbers.sort
n'21p *19on 11'n // ; (numbers.sort((a, b) => a - b

711 "190n 11'n // ; (numbers.sort((a, b) => b - a

novon //
D'UIn?xn 1T0D NXR 1910 // ; () numbers.reverse

1emn //

[const zeros = new Array(5).fi11(0); // [0, O, 0, 0O, O

; [const pattern = [1, 2, 3

2 7p 1 vpTI'RN "1?2'n - [pattern.fill("x", 1, 2); // [1, "x", 3

n'n*13 Npnun - copyWithin //
; [const arr = [1, 2, 3, 4, 5
0 DpT1I'R? 3-4 DRTI'®N pnun - [arr.copyWithin(0, 3, 4); // [4, 2, 3, 4, 5

: (Non—-mutating) TlUnn DX N110N R20 N1TINN ####
javascript®

; [const numbers = [1, 2, 3, 4, 5

110 DU OTT TIUN DAY - map //

[const doubled = numbers.map (num => num * 2); // [2, 4, 6, 8, 10
; ("{num}$ 190n° <= const strings = numbers.map (num

111'0 - filter //
[const evens = numbers.filter(num => num % 2 === 0); // [2, 4
[const odds = numbers.filter (num => num % 2 === 1); // [1, 3, 5



T 7Y D2 DI1¥nyY - reduce //
const sum = numbers.reduce((acc, num) => acc + num, 0); // 15
const product = numbers.reduce((acc, num) => acc * num, 1); // 120

28RNU? 1'M'n ni1¥yny - reduceRight //
; (const rightSum = numbers.reduceRight ((acc, num) => acc + num, 0

1108 VInN?® nr'y¥yn - find //
const found = numbers.find(num => num > 3); // 4
const foundIndex = numbers.findIndex (num => num > 3); // 3

D'RNN TUR NIT9? DR NP'T1 - some //

[o)

const hasEven = numbers.some (num => num % 2 === 0); // true

DN RNN 021D DR NP' T2 - every //
const allPositive = numbers.every(num => num > 0); // true

D172 NP*T2 - includes //
const hasThree = numbers.includes (3); // true

DRTI1'® NR'¥N - indexOf / lastIndexOf //
const index = numbers.indexOf (3); // 2
const lastIndex = numbers.lastIndexOf(3); // 2

(1NN R niwn R?) TIn'T - slice //
[const sliced = numbers.slice(l, 4); // [2, 3, 4
[const fromIndex = numbers.slice(2); // [3, 4, 5

[const lastTwo = numbers.slice(-2); // [4, 5
D'D>7Un 1121'm - concat //
; [const moreNumbers = [6, 7, 8

[const combined = numbers.concat (moreNumbers); // [1, 2, 3, 4, 5, 6, 7, 8

nT17mn? nd>'9n - join //
"const joined = numbers.join(", "); // "1, 2, 3, 4, 5
"const noSeparator = numbers.join(""); // "12345

: (+ES6) N1717T1Nn TUNn N1TI1nn ##4#

javascript®
; [const numbers = [1, 2, 3, 4, 5

mapping DU Array.from //
[const doubled = Array.from(numbers, x => x * 2); // [2, 4, 6, 8, 10

flatMap - map + flat //

; [[const nested = [[1, 2], [3, 41, I[5

const flattened = nested.flatMap(arr => arr.map(x => x * 2)); // [2, 4,
[6, 8, 10

D'111PN D'D7un mMIn'9 - flat //

;[ [[const deepNested = [1, [2, 31, [4, [5, 6

[[const flatl = deepNested.flat(); // [1, 2, 3, 4, [5, 6
[const flat2 = deepNested.flat(2); // [1, 2, 3, 4, 5, 6
R2n min's // ; (const flatAll = deepNested.flat (Infinity

entries, keys, values //



} (() for (const [index, value] of numbers.entries
; (" {console.log( ${index}: ${value

{

} (()for (const index of numbers.keys
; (" {index}$ :DpT1'® )console.log

{

} (() for (const value of numbers.values
; (" {value}$ :771°)console.log

{

(ES2022) D 2720 D'ORTI®R DU nw i - ()at //
(1171mRN) console.log (numbers.at(-1)); // 5
(117mR "19%20) console.log (numbers.at(-2)); // 4

:0'DIUNY N1 UUN NIRNATT ##4

D11N1 712D ###4
javascript®
] = const users
,{ salary: 15000 ,"a"ax 2n" :age: 25, city ,""0D1'" :name }
, { salary: 18000 ,"no"m" :age: 30, city ,"n17" :name }
,{ salary: 16000 ,"a"ax 2n" :age: 28, city ,"2>'n" :name }
{ salary: 20000 ,"o"2wi1"" :age: 35, city ,""2xk" :name }
|

A1W'T1 111°0 //

;("27axr ?n" === const tlvUsers = users.filter (user => user.city
; (const highEarners = users.filter (user => user.salary > 16000
const averageAge = users.reduce((sum, user) => sum + user.age, 0) /

;users.length

ATy 9% viatp //

} <= (const usersByCity = users.reduce((acc, user
} ([1f (laccluser.city
;[1 = [accluser.city

{
; (acc[user.city] .push (user
;return acc

P A

ad71n 11'n //

} <= (const sortedUsers = users.sort((a, b
ADoW "92 TR1 D 92 11'm //
} (if (a.city !'== b.city

; (return a.city.localeCompare (b.city

{

;return b.salary - a.salary

7 ({

nizive iwaw //

const result = users
(filter (user => user.age > 25.
(({ map(user => ({ ...user, bonus: user.salary * 0.1.

(sort((a, b) => b.salary - a.salary.
; (slice (0, 2.



API nv nT12D ####

javascript "

API nia1an T12°'p //

} ()async function processApiData

])const responses = await Promise.all

, ("fetch('/api/users
, ("fetch('/api/posts
('fetch('/api/comments

)const [users, posts, comments] = await Promise.all
(() responses.map (response => response.json

n'11n1 q1atm //
}) <= const enrichedPosts = posts.map (post
,post...
, (author: users.find(user => user.id === post.userld
commentCount: comments.filter (comment => comment.postId ===
post.id) .length
7 (]

;return enrichedPosts

qQ'pn Async/Await-1 Promises ##

:Promises-7 x12an ###
LNTI10D170R N21U9 20 CTTNU 1120 IR NNZ0N A¥T'NU URTT1IR R1N Promise

javascript’®

"D'D1 Promise natyt //

} <= (const myPromise = new Promise ((resolve, reject
;const success = Math.random() > 0.5

} <= ())setTimeout
} (if (success
;("Inmeoyn n2109n") resolve
} else {
;(("!'n2wd1 n21v9n") reject (new Error
{
; (1000 , ¢
7 (]

Promise-2a win'w //

myPromise
} <= then(result.
; (result ,":nm2¥n")console.log

RAN then-2 1avin // ;"Nnov11 nxR¥1N" return
({
} <= then (result.
; (result ,": 1w 21%0")console.log
({
} <= catch(error.
; (error.message ,":nNX'1u0")console.error



({
} <= ())finally.
) console.log

7 ({

; ("q102 PO T1nn"

:Promise *2avyn ###

javascript’®

1'nnn - Pending //

02102 N91 R?2 // ;({} <= ())const pendingPromise = new Promise

nmeyna nwin - Fulfilled //
;("nm2vyn")const fulfilledPromise = Promise.resolve

2Wd>1 - Rejected //
;(("1120'D") const rejectedPromise = Promise.reject (new Error

(Mn217%2 21 - 1w ®?) ayn np~T2 //
{"nm2¥n" :<console.log(fulfilledPromise); // Promise {<fulfilled
:Promise N1T71NN - Promise Methods ###

javascript®

Promises-n 227 n>mn - Promise.all //
; (const promisel = Promise.resolve (1l
; (const promise2 = Promise.resolve (2
; (const promise3 = Promise.resolve (3

([Promise.all ([promisel, promise2, promise3
} <= then (results.
[console.log(results); // [1, 2, 3
({
} <= catch(error.
2001 2On ,2wd>1 TR OR //
; (error ,":2wWD1 Promises-nn TnXR")console.error

7 (]

0°'2WD1 DX D1 ,D2127 NDOMN - Promise.allSettled //
([("nNR"1u")Promise.allSettled ([promisel, promise2, Promise.reject
} <= then(results.
} <= (results.forEach ((result, index

} ('1f (result.status === 'fulfilled
; (result.value , ":m'2¥n {console.log( Promise ${index
} else {

; (result.reason , :20D01 {console.log( Promise ${index

7 ({
7 (]

0" 'NDnNw 110X - Promise.race //
])Promise.race
, ((100 , ("1"nMn")new Promise (resolve => setTimeout (() => resolve
((200 , (""v"R")new Promise (resolve => setTimeout (() => resolve
([
} <= then (result.
" nn" // ; (console.log(result

7 ({



T 2¥n0 110XIN - Promise.any //
]) Promise.any
, ("1 nx"1w")Promise.reject
, ("nm2y¥n") Promise.resolve
("2 NR1w")Promise.reject
([
} <= then(result.
"nmevn" // ; (console.log(result
({
} <= catch (error.
D 2021 D212 OR 21 //
; (error ,":1720D1 Promises-n °?D>")console.error

7 ({

NN

:7317TIn 1'ann - Async/Await ###

javascript®
N"0D°D1 N*11121°0X N'%¥p119 //
} (async function fetchUserData (userId
} try
; (" {const response = await fetch( /api/users/S${userld

} (if (!response.ok
; (" {throw new Error ( HTTP error! status: ${response.status

{

; ()const userData = await response.json
;return userData
} (catch (error {
; (error ,":Wnnwn "11N]1 N1'DUd NXR'A0")console.error
nR2N NR'iwn nlavn // ;throw error

{

N"117121°0X8 N'¥p1191 win'w //
} (async function displayUser (userId

} try
; (const user = await fetchUserData (userId
; (" !{user.name}$ 0120 )console.log

} (catch (error {
;("unnunn DR 11DU? 1N'1 XR?")console.log

{

N127'2pN N17117121°0KR N1'¥p119 //

} ()async function fetchMultipleUsers
} try
?7'2pna niva //
])const [userl, user?2, user3] = awalt Promise.all

, (fetchUserData (1

, (fetchUserData (2

(fetchUserData (3
P (L

; [return [userl, user2, user3
} (catch (error {



; (error ,":DUNNUN N1'DVYL NR'A0")console.error

{

async/await oy nir?1? //
} (async function processUsers (userlds
;[] = const results

("1wn MR TTR) Q¥ niva //
} (for (const id of userIds
} try
; (const user = await fetchUserData (id
; (results.push (user
} (catch (error {
; (id}: ", error}$ wnnun DU nNXR'10 )console.error

{

;return results

{

(?'2pna ni¥1) map ov //
} (async function processUsersParallel (userIds

; ((const promises = userlds.map(id => fetchUserData (id
} try
; (const results = await Promise.allSettled(promises
return results
('"filter (result => result.status === 'fulfilled.

; (map (result => result.value.
} (catch (error {
; (error ,":n'92%7> nNR'iw")console.error

tN171171D170KR? N10UUN NIRNA1T ##4#

API-n D*11N1 N1'DU ###+4
javascript’®
} class ApiService
} (constructor (baseUrl
;this.baseUrl = baseUrl

{

} ({} = async request (endpoint, options
; “{const url = “${this.baseUrl}${endpoint
} = const config
} :theaders
, 'Content-Type': 'application/json'

options.headers...

r {

options...

7

} try
; (const response = await fetch(url, config



} (1f (!response.ok
throw new Error ( HTTP ${response.status}:
; (" {${response.statusText

{

; () return await response.json

} (catch (error {
; (console.error ("API Error for ${endpoint}:’, error
;throw error

{

} (async get (endpoint
; (return this.request (endpoint

{

} (async post (endpoint, data
} ,return this.request (endpoint
, 'method: 'POST
(body: JSON.stringify(data

; (]

} (async put (endpoint, data
} ,return this.request (endpoint
, 'method: 'PUT
(body: JSON.stringify(data
7 ({
{

} (async delete (endpoint
} ,return this.request (endpoint
'method: 'DELETE

7 ({
{

winw //
; ('const api = new ApiService ('https://api.example.com

} ()async function manageUser
} try
wnnwn Nyt //
} ,'const newUser = await api.post('/users
,'"1ND "D1''" :name
'email: 'yossi@example.com

7 ({

unnun 11>7V //

} , {const updatedUser = await api.put( /users/${newUser.id
,hewUser. ..
age: 25

7

Drunnunn 2> nap //
; ('const allUsers = await api.get('/users

; (allUsers , ':o wnnwnn ?2>')console.log



} (catch (error {
; (error ,':unnwn 210n"12 NXR'A0'")console.error

{

(File API) D'¥1j DU NT12D ####
javascript "
} class FileProcessor
} (static async readFile(file
} <= (return new Promise((resolve, reject
; ()const reader = new FileReader

; (reader.onload = event => resolve (event.target.result
; (reader.onerror = error => reject (error

; (reader.readAsText (file
7 ({
{
} (static async processImage (file

} <= (return new Promise ((resolve, reject
; ()const reader = new FileReader

} <= reader.onload = event
; ()const img = new Image
} <= () = img.onload
; ('const canvas = document.createElement ('canvas
; ('const ctx = canvas.getContext ('2d
N1t NIVR N1inne 2T t11tw //

;const maxWidth = 800
;const maxHeight = 600

;let { width, height }

img

} (1f (width > maxWidth
;height = (height * maxWidth) / width
;width = maxWidth

{

} (1f (height > maxHeight
;width = (width * maxHeight) / height
;height = maxHeight

{

;canvas.width = width
;canvas.height = height

; (ctx.drawImage (img, 0, 0, width, height

; (canvas.toBlob (resolve, 'image/jpeg', 0.8

PR

;img.onerror = reject
;img.src = event.target.result

F



;reader.onerror = reject

; (reader.readAsDataURL (file
7 ({
{

} (static async uploadFile(file,

url
; ()const formData = new FormData
; (formData.append('file', file
} try
} ,const response = await fetch (url
, '"method: 'POST
body: formData
7 ({
} (1f (!response.ok
; (" {throw new Error ( Upload failed: ${response.statusText
{
; () return await response.json
} (catch (error {
; (console.error ('Upload error:', error
;throw error
{
{
{
winw //
}

(async function handleFileUpload (filelInput
; (const files = Array.from(fileInput.files

} (for (const file of files

} try

; ("{file.name}$ :v21{Z T2Un )console.log

} (('/if (file.type.startsWith ('image
const processedImage = await

; (FileProcessor.processImage (file
const uploadResult = await

; ('"FileProcessor.uploadFile (processedImage, '/api/upload
; (uploadResult , ':nNn?u1n Nni11nn')console.log

} else {
const uploadResult = await FileProcessor.uploadFile(file,

; ("' /api/upload
; (uploadResult , ':n%2v1n va1')console.log

{

} (catch (error {
; (file.name}:", error}$ P21{Z DU NX'10 )console.error

{

v119n Concurrency-1 Event Loop ##

:Event Loop nian ###
javascript®



221%2ann vi1v'an 1T0 //

11woRY // ;('"117121°'0 - console.log('l

v a7 // ; (setTimeout (() => console.log('2 - setTimeout (Macro task)'), O
// : (('"(Promise.resolve().then(() => console.log('3 - Promise (Micro task
TUr 2w

1w // ;('"11721°'0D - console.log('4

2,3 ,4 ,1 :nxrv1nn //
Macro tasks '19 2D Micro tasks 9'7un Event Loop ?nn2? //

N1 Nad>1In nnatT //
;('n?mnn')console.log

; (setTimeout (() => console.log('setTimeout 1'), O

() Promise.resolve
} <= ())then.

; ('console.log('Promise 1

; () return Promise.resolve

({

;(("then(() => console.log('Promise 2.
; (setTimeout (() => console.log('setTimeout 2'), O
} <= ())Promise.resolve () .then
; ("console.log('Promise 3
; (Promise'), 0 T1n2 setTimeout (() => console.log('setTimeout

; ({
;('q10"') console.log

:nxR¥Inn //

nernn //

Q1o //

Promise 1 //

Promise //

Promise //

setTimeout //

setTimeout //

Promise T1n1 setTimeout //

N DN W

:Microtasks vs Macrotasks ###
javascript®

:(MN122 n19°7Tu) Microtasks //
Promise.then/catch/finally - //
() queueMicrotask - //
MutationObserver - //

:(N>1n1 n19°"7TD) Macrotasks //
setTimeout/setInterval - //
(setImmediate (Node.js - //

I/0 operations - //
UI rendering - //



1702 nutw? onalT //
} () function demonstrateTaskOrder
; ('console.log ('l

Macrotask //
; (setTimeout (() => console.log('2 - setTimeout'), O

Microtask //
; (("Promise.resolve().then(() => console.log ('3 - Promise

"T''n Microtask //
; (("queueMicrotask(() => console.log('4 - queueMicrotask

; ("console.log('5

; ()demonstrateTaskOrder
2,4 ,3 ,5 ,1 :nxyx1n //

DTpnn DOM Manipulation ##

:MNTRNN D UVINIR NI T2 ##4#
javascript®
D'NnTenn 0 0111 //
} = const elements

n'o'oa nama //

, ("byId: document.getElementById ('myId

byClass: document.getElementsByClassName ('myClass'), //

HTMLCollection

byTag: document.getElementsByTagName ('div'), // HTMLCollection

(r2nin) Query selectors //
, ('single: document.querySelector('.class #id
multiple: document.querySelectorAll ('div.class'), // NodelList

0D 'nIEnn o°a01a //

, ("["attributes: document.querySelectorAll ('[data-role="button
, (" (pseudoClasses: document.querySelectorAll ('li:nth-child (odd
, ('combinators: document.querySelectorAll ('nav > ul > 1i

n'omw* natma //
PUN N2una n?21v // , ('closest: element.closest('.parent-class
711217 DRIN OXR NR*T2 // , ('matches: element.matches ('.some-class

o mr1 0Tt //

D'uiln?x® P71 // ,children: element.children

text nodes 221> // ,childNodes: element.childNodes
,firstElementChild: element.firstElementChild
,lastElementChild: element.lastElementChild
;nextElementSibling: element.nextElementSibling
;previousElementSibling: element.previousElementSibling
parentElement: element.parentElement

7

Array-2? nann //
; (('const elementsArray = Array.from(document.querySelectorAll ('div
;[ ('const elementsSpread = [...document.querySelectorAll ('div



:DTVINTR 20 11701 Ny HE#

javascript "
D 'uinex® Ny //
} ([] = function createElement (tag, attributes = {}, children

; (const element = document.createElement (tag

n111>n noovin //
} <= ([Object.entries(attributes) .forEach(([key, value
} ("if (key === 'className
;element.className = value
} ('else if (key === 'textContent {
;element.textContent = value
} ('else if (key === 'innerHTML {
;element.innerHTML = value
} (('-else if (key.startsWith('data {
; (element.setAttribute (key, value
} else {
;element [key] = value

7 (]

072 nooin //
} <= children.forEFach(child

} ("if (typeof child === 'string
; ((element.appendChild (document.createTextNode (child
} else {

; (element.appendChild (child
; ({

;return element

{

winw //

} ,'const button = createElement ('button
, 'className: 'btn btn-primary
,"1RD pm?' :textContent
'data-action': 'submit'

7 ({

1 ,{ 'const card = createElement('div', { className: 'card
, ({ "nan1>' :createElement ('h3', { textContent
, ({ '"o"vDdN 1021Nn' :createElement ('p', { textContent
button

7 (0

DOM-? n9vin //
; (document.body.appendChild (card

121n 11w //
} <= (const updateElement = (element, updates
} <= ([Object.entries (updates) .forEach(([key, value
}o('if (key === 'text
;element.textContent = value
} ('else if (key === 'html {
;element.innerHTML = value



element.className = Array.isArray(value) ? value.join(' ')

} ('else if (key === 'classes {

;value
} ('else if (key === 'style {
; (Object.assign (element.style, value
} ('else if (key === 'attributes {
} <= ([Object.entries(value) .forEach(([attr, val
; (element.setAttribute (attr, wval
7 ({
{
7 ({
F
winw //

} ,updateElement (button
,'UTT UopRV' rtext

,['classes: ['btn', 'btn-success
,{ 'style: { backgroundColor: 'green', color: 'white
{ "attributes: { 'data-updated': 'true

7 ({

:07TeNn Event Handling ###
javascript®
} class EventManager

} () constructor

; ()this.listeners = new Map
{
NINTpeNNn N1'1709R DU event listener naoin //
} ({} = on(element, event, handler, options
} <= (const wrappedHandler = (e

Pre-processing //
; ()1if (options.preventDefault) e.preventDefault
; ()if (options.stopPropagation) e.stopPropagation

Throttling //
} (if (options.throttle
} (1f (!'handler. throttled
shandler. throttled = true
} <= ())setTimeout
;handler. throttled = false
; (options.throttle , {
; (handler (e
{
;return

{

Debouncing //
} (if (options.debounce
; (clearTimeout (handler. debounceTimer
} <= ())handler. debounceTimer = setTimeout
; (handler (e
; (options.debounce , {
;return

{

; (handler (e



7o
; (element.addEventListener (event, wrappedHandler, options

aN1T OAmIRN V1R 1? natnw //

; {const key = "S{element} S${event
} ((if ('this.listeners.has (key
;([] ,this.listeners.set (key

{
; ({ this.listeners.get (key) .push({ handler, wrappedHandler

;return this

{

event listeners nion //
} (off (element, event, handler
; {const key = ‘S${element} ${event
; (const listeners = this.listeners.get (key

} (if (listeners

const index = listeners.findIndex(l => 1l.handler ===
; (handler
} (if (index !== -1
; [const { wrappedHandler } = listeners[index

; (element.removeEventListener (event, wrappedHandler
; (listeners.splice(index, 1

{

;return this

{

Event delegation //
} (delegate (container, selector, event, handler
} <= (container.addEventListener (event, (e
; (const target = e.target.closest (selector
} ((if (target && container.contains (target
; (handler.call (target, e
{
7

;return this

{

Custom events //

} ({} = emit(element, eventName, detail
} ,const event = new CustomEvent (eventName
,detail

, bubbles: true
cancelable: true

7 ({

; (element.dispatchEvent (event
;return this

winw //



; () const eventManager = new EventManager

throttling nv Event //

} <= () ,'eventManager.on(window, 'scroll
;('nN?721")console.log

; ({ throttle: 100 } ,{

debouncing nv Event //

} <= (eventManager.on (searchInput, 'input', (e
; (e.target.value ,':019'm'")console.log

; ({ debounce: 300 } ,{

Event delegation //

} (eventManager.delegate (document.body, '.button', 'click', function (e
; (this.textContent ,':Pm?21 11Nn9D')console.log

7 ({

Custom event //

} ,'eventManager.emit (document, 'userLoggedIn
,userId: 123
'"D1""' :userName

; (]

custom event? nitxn //

} <= (document.addEventListener ('userLoggedIn', (e
; (e.detail , ':1amnn wnnun')console.log

7 ({

NN

:DOM Performance Optimization ###
javascript®
N1 D'11Y D D1¥'2? DocumentFragment //
} (function createMultipleElements (count
; ()const fragment document.createDocumentFragment

} (++for (let i = 0; i < count; 1
; ('const div = document.createElement ('div
{1i}$ vin?r®" = div.textContent
; (fragment.appendChild (div

{

('n1* 2°p°) DOM-92 nmXk n9vin //
; (document .body.appendChild (fragment
{

N1D>1I8 NIn w12 Virtual scrolling //
} class VirtuallList
} (constructor (container, items, itemHeight, renderItem

;this.container = container
;this.items = items
;this.itemHeight = itemHeight
;this.renderItem = renderItem
;this.visibleStart = 0
;this.visibleEnd = 0

; (Ythis.init



}o()init
this.container.style.height = “${this.items.length *
; “this.itemHeight}px
;'this.container.style.position = 'relative
;'this.container.style.overflow = 'auto

; ("this.viewport = document.createElement ('div
;'this.viewport.style.position = 'absolute
;'this.viewport.style.top = '0
;'this.viewport.style.width = '100%

; (this.container.appendChild (this.viewport

} <= () ,'this.container.addEventListener ('scroll
; ()this.updateVisibleItems
; ({

; ()this.updateVisibleItems
{

} ()updateVisibleItems
;const scrollTop = this.container.scrollTop
;const containerHeight = this.container.clientHeight

; (this.visibleStart = Math.floor (scrollTop / this.itemHeight
ythis.visibleEnd = Math.min
this.visibleStart + Math.ceil (containerHeight /
,this.itemHeight) + 1
this.items.length
i (

; ()this.render

} () render
;''" = this.viewport.innerHTML
this.viewport.style.transform = “translateY(${this.visibleStart *

; (this.itemHeight}px

} (++for (let i1 = this.visibleStart; i < this.visibleEnd; i
; (const item = this.renderItem(this.items[i], i
; item.style.height = “${this.itemHeight}px
; (this.viewport.appendChild (item

{

wvin'w //
:const items = Array.from({ length: 10000 }, ( , i) => ({ id: i, name
;0 T {1}$ uro9”

)const virtuallList = new VirtuallList
, ('document.getElementById('list-container

,items
v'19 na1ax // ,50
} <= (item, index)

; ('"const div = document.createElement ('div
;div.textContent = item.name



;'div.style.padding = '10px
;'div.style.borderBottom = 'lpx solid #ccc
;return div

i (
NENEN

07NN Import/Export-1 Modules ##

:ES6 Modules ###
javascript "

21T7T1n P21 - math.js //
;export const PI = 3.14159
;export const E = 2.71828

} (export function add(a, b
;return a + b

{

} (export function multiply(a, b
;return a * b

{

} export class Calculator
} () constructor
;this.result = 0

{

} (add (num
;this.result += num
;return this

{

} (multiply (num
;this.result *= num
;return this

{

} ()get value
;return this.result
{
{

Default export //
} (export default function subtract(a, b
;return a - b

{

Tm D210 IR //

;{ const constants = { PI, E

;{ const functions = { add, multiply
;{ export { constants, functions

javascript’®
217T1n2 wIn'w - main.js //



Named imports //
; '"import { PI, add, multiply, Calculator } from './math.js

Default import //
;'import subtract from './math.js

a1 w //
;'import subtract, { PI, add } from './math.js

2on Import //
;'import * as math from './math.js

Rename imports //
;'import { add as sum, multiply as product } from './math.js

Re-export //
;'export { PI, add } from './math.]js
; 'export { default as subtract } from './math.js

Dynamic imports //

} ()async function loadMath
; ('const mathModule = await import('./math.]s
;return mathModule

{

Conditional imports //
} (1f (someCondition

; ('const { heavyFunction } = await import('./heavy-module.js

; () heavyFunction

{

(HTML2) Import maps //

*/

<"script type="importmap>
}

} :"imports"
,"lodash": "https://cdn.skypack.dev/lodash"
"react": "https://cdn.skypack.dev/react"
{
{
<script/>

/*

:Module Patterns ###
javascript’®
Singleton Pattern //
} class DatabaseConnection
} () constructor
} (if (DatabaseConnection.instance
;return DatabaseConnection.instance

{

;this.connection = null
;DatabaseConnection.instance = this

{

} () connect



} (1if (!this.connection
;{ '"this.connection = { status: 'connected

;('D"11n1 TON? 1amnn')console.log

{

;return this.connection

{

; ()export default new DatabaseConnection

Factory Pattern //
} class UserFactory
} (static createUser (type, data
} (switch (type
:'case 'admin
; (return new AdminUser (data
:'case 'regular
; (return new RegularUser (data
:'case 'guest
; (return new GuestUser (data

:default
; (" {throw new Error ( Unknown user type: ${type

{

;{ export { UserFactory

Observer Pattern //
} class EventEmitter
} () constructor

;{} = this.events

} (on(event, callback
} ([1f ('this.events[event
;[] = [this.events[event

{

; (this.events[event] .push(callback

} (off (event, callback
} ([1f (this.events[event
this.events[event] = this.events[event].filter(cb => cb !==
; (callback
{
{

} (emit (event, data
} ([1f (this.events[event
; ((this.events[event].forEach(callback => callback(data

{

{

;{ export { EventEmitter



D NTpnn Web APIs ##

:DTpPNN Fetch API ###
javascript "
} class HttpClient
} ({} = constructor(baseURL = '', defaultHeaders
;this.baseURL = baseURL
} = this.defaultHeaders
, 'Content-Type': 'application/json'
defaultHeaders...
i o
} = this.interceptors
, [] :request
[] :response
PR
{

Request interceptor //
} (addRequestInterceptor (interceptor
; (this.interceptors.request.push (interceptor

{

Response interceptor //
} (addResponselnterceptor (interceptor
; (this.interceptors.response.push (interceptor

{

} ({} = async request(url, options
Apply request interceptors //

} = let config
,{ headers: { ...this.defaultHeaders, ...options.headers

options...

F

} (for (const interceptor of this.interceptors.request
; (config = await interceptor (config

{

const fullUrl = url.startsWith('http') ? url
;  { ${this.baseURL}S$S{url

} try
; (let response = await fetch(fullUrl, config

Apply response interceptors //
} (for (const interceptor of this.interceptors.response
; (response = await interceptor (response

{

} (if (!response.ok
throw new Error ( HTTP ${response.status}:

; (" {S{response.statusText

{

; ('const contentType = response.headers.get ('content-type
(('"1f (contentType && contentType.includes ('application/json

; () return await response.json



{

; () return await response.text

} (catch (error {
; (console.error ('Request failed:', error
;throw error

{

} ({} = get(url, options
; ({ return this.request (url, { method: 'GET', ...options

{

} ({} = post(url, data, options
} ,return this.request (url
, '"method: 'POST
, (body: JSON.stringify(data
options...
7
{

} ({} = put(url, data, options
} ,return this.request (url
, 'method: 'PUT
, (body: JSON.stringify(data
options...
7 (q
{

} ({} = delete(url, options
; ({ return this.request(url, { method: 'DELETE', ...options
{
{

winw //
; ('const api = new HttpClient ('https://api.example.com

interceptors nsoin //
} <= (api.addRequestInterceptor (async (config
; ('"const token = localStorage.getItem('authToken
} (if (token
; “{config.headers.Authorization = "Bearer ${token
{
;return config

7 ({

} <= (api.addResponselnterceptor (async (response
} (if (response.status === 401
Redirect to login //
;'window.location.href = '/login
{

;return response

7 ({

:Session Storage-1 Local Storage ###
javascript®
} class StorageManager



} (constructor (storage = localStorage
;this.storage = storage

{

} (set(key, value, expiry = null
} = const item
,value
expiry: expiry ? Date.now() + expiry : null
i
; ((this.storage.setItem(key, JSON.stringify(item
{

b (get (key
; (const itemStr = this.storage.getltem(key
;1if (!itemStr) return null

} try
; (const item = JSON.parse (itemStr

n119n np 711 //

} (1f (item.expiry && Date.now() > item.expiry
; (this.storage.removeltem (key
;return null

{

;return item.value
} (catch (error {
; (console.error ('Error parsing stored item:', error

;return null

{

} (remove (key
; (this.storage.removeltem (key

{

} ()clear
; ()this.storage.clear

{

} () keys
; (return Object.keys (this.storage

{

Cache with automatic cleanup //
setCache (key, value, ttl = 3600000) { // 1 hour default
; (this.set (" cache S{key} , value, ttl

{

} (getCache (key
; (" {return this.get (" cache ${key

{

} ()clearExpired
; ()const keys = this.keys
} <= keys.forEach (key
1130 D'V'19 10 T // ; (this.get (key
7 ({



{
wvinw //
; () const storage = new StorageManager

; (const sessionStorage = new StorageManager (window.sessionStorage

(Nvw) Na119Nn DU Ntnw //

; (age: 25 }, 3600000 ,'"w1'' :storage.set('userData', { name
n2ap //

; ('const userData = storage.get ('userData

Cache //

N1RT storage.setCache ('apiResponse', data, 600000); // 10

; ('"const cachedData = storage.getCache ('apiResponse

Web Workers, 1mMD D 'RW11 TI1U DU T 'UNRU N¥IN OXN .T'ITNAN 9011 1M1 2217 107
?07OTMR DTRW1I 1R ,Service Workers, WebSockets



