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@ What is JavaScript ? '
Ahcay ® JavaScript is a high-level, lightweight, EKﬂ.ﬂ’l?lE 1=
= m’fgrpr&fed programming language. CDT‘ESGIE.lDE}_("HE“ﬂ IauaScrip‘H");
It is mainly used to make web pages
interactive and dynamic.
® }:’c can rl.-:r;I in )wel:: browsers as well as on servers Q_Lﬁpuf = k Prinks dext
using Node.js). . A
o I}'avagcripf follows the ECMAScript specification. Hello J‘WQSU'PH in the console

® Tt is versatile and used in web development,
mobile apps, desktop apps, game development and more.

@ Why JavaScript exists ? [Key Purpose -

Ans - * Originally, web pages were static (only HTML + CSS). o Make web pages dynamic
= e There was a need to make web pages interactive ¢ Handle user interactions
(e.g. respond to user actions). ¢ Manipulate content on the page

e So Jaw.Scrig’c was created to add behavior to web pages. e Communicate with servers (APIs)

(3) History of JavaScript.

| Timeline :- ]
Ans.= ® Created bﬁ Brendan Eich in 1995 at Netscape. S iqach b JavaScript crealed
° Ini‘l:ialllj called Mocha, then LiveScript, and -Finaliﬂ 1997 —> ECMAScript (ES!)
named " JavaScript (for marketing reasons). 2009 > ES5
o S’mndgrdfzed bH ECMAScript (ECMH—%EZ). | 2015 —> ES6 (major update)
o Now it is a widely used language with continuous SO =8 — R el Sions
improvements (ES6, ES?... ES2023, etc.). P J
Who is Brendan Eich ? Interesting Facts :-
Ans —> ® Brendan Eich is the creator of JavaScript. e JavaScript was created in very less time
= e He created JavaScript in just 10 days. (around 10 daﬂs).
* He was working at Netscape Communications e [t was not initially planned to be called
Corporation. JavaScript.
o later, he also co-founded the Mozilla project ¢ Today, Brendan Eich is a well-known
and worked on the Firefox browser. | fiﬂure in the tech community.

@ JavaScript vs ECMAScript T |

Als =3=* gﬂ::'?:?gtilgf?ﬂris e e i B // Both are valid JavaScript (which follows ECMHScriFt)
— | . I
e ECMAScript defines the rules, SHntax, features and et 210 . o, |
behavior of the language. const name = Karyvio';, | |
o JovaScript engines (like V8, SpiderMonkey, etc.) mnsnle._!qg.{x,_name) el This code follows

implement this 5pecifica’rian. 'O s = J ECMAScript rules
® So, all JavaScript code is ECMAScript, but ECMAScript U P :
is not anlg JavaScript (it's a spﬁci]‘f:ca’cfon), 10 Ka.r‘ujum

Where JavaScript runs ? Saa sosss oaouien Bl

NEE In web browsers (Chrome, Firefox, Edge, Safari, etc.) Environments :-
== " o On servers (using Node.js} o Browser = Client-side JavaScript (DOM, BOM)
In mobile apps (React Native, etc.)  Node.js — Server-side JavaScript

I
In desktop apps (Electron, etc.). I: :
81 1. el ehelopime b (Pritser: Topee s, ele) | © Others —> Mobile, Desktop, ToT, Games, etc.

o Almost euergwhem !
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JavaScript

Variables, Data Types & Operators
@ What are variables in JavaScript ?

Good
Variables Lead
to Clean Code

I A

L

_ Example :- —]
Ans > © Variables are used to store data in memory. i; 2 : - "Karuvio": Variables
- e In JavaScript, we can declare variables using Eﬁhstaai.; zﬁrﬂum ’ ™ store
var, let or const. ?ar'issj?udgﬂt Ly different
o The value stored in a variable can change n:é:.ﬂs-::l»e,Logr[ru:u'meI G‘SE: <Student): types of data.
(depending on the keyword). /| Output :-
e Variables are case-sensitive (name # Name). I_Karﬂvir:r 21 true
@ M&L@ﬂ.@ﬂ between var, let and QOﬂSi? Ee_!’wgrd Scope Re-declare ? ate ?
Ans —> e ;a.;‘ is j::cc’lcion scoped and can be re-declared Vak Finction You Yo
nd updated. '
o let is block scoped and can be updated but Ay b i
not re-declared in the same scope. const Block No No
e const is block scoped and cannot be yesdezlaped. . WO S e T e e 0
or upda{ed (used for constant values). PR el o oo @vﬂd—mj s J'-SJ‘I‘;
What are the data types in JavaScript ? E—g‘m—w £ ¥ iy
! name = "Sovit'; rin
Ans » JavaScript has two Jcﬂpes of data {Hpes: let age = 21, /i zumbse.r h
1. Primitive (store single values) ﬁ Pliche = e ﬂ h“ig‘?"d EEJSE £
— 5’(rin3, number %aulean, undefined, let ;’5 null; Vi :Eu e > {Hpehﬂ k
— ﬂull_, SHmbGE, biﬂiﬂf let i# = SHMEDl("Ed"J; M SHmhol ‘tf‘tecdiia.
2. Non-Primitive (store multiple values ) ::1 ﬁﬁ::?::i:??gf?;ﬂ}.ﬂ ﬁjﬁ;ﬁed type
— object, array, function, etc. let nums = [1, 2, 31; : Vi arr-u.; ') o
@ What is the typeof operator ? Example :- =
Ans —> @ The typeof operator is used to check Eminie'iggtﬂpeﬁ RIS L )t g
the data type of a value. cz:szl:jlgg[m 1{:325 ::i E:;T::;
e It returns a string representing the type. console . log(typeof undefined);  // undefined
o Tt is useful while debuﬂainﬁ and ua[idatinﬂ Eg:zztzj}jﬂ&&iﬁg g-:fgl.}; i:: :Ej-ec{ Grecal g
data I : i
: console. log(typeof [1); /I object
console. log (typeof function(){}); // function
@ What are operators in JavaScript ? Tupe Operators Example Result
Ans —> ® Operators are used to perform operations Arithmetic | + - * [/ % 543 8
T on values and variables. ﬁssiﬂnn;n-’c- = 4= = A X 4= 2 x =x+2
® .]I‘ﬂ.vaSCrlin SL.t_PporJES d‘lﬂ:‘amnt fij.PES of oﬂpem’cors Comparisnn == === lz 3 £ S true
Ll:; arithmetic, comparison, logical, assignment, [ Logical | & |1 ! _i true 84 false False
e Operators help in manipula{ing data and makinEi il I . !_tHFEGF __t_E’PEGF D L
decisions in programs. Ternary o age > 18 7 "Yes": "No"|  "Yes"
@ What is a string and how fo use it ? Example :- }
Aoy e A 5trin3 is a sequence of characters used let firstName = "Sovit": —~ Use backticks
—— to represent text. let lastName = 'Lenka’; for template
. StrinPs can be written using single quotes ("), | let fullName = Hello, T am ${firstName} ${lastName);  literals
double quot&s ("") or backticks ("), consnle.]ggﬂfullhlame);
- e Backticks allow template literals (easy string // Output :-
iﬂ{erpc:[a’cion). Hello, I am Sovit Lenka

S

- Kargvic. Lo Practice Today, Better Tomorrow | "'




[Poge 3] & Karyvio

@ Variables & Data Types (6

Fundamentals
Make You a
Better Developer

e —

Understanding how to store and work with data

| ]Eg,[ha,t are t‘he different ways to declare variables  EiaiolE = B e
— in Jﬂ‘u‘ﬂSEHPt_? E‘ _ :
— var x = 10; /I function scoped Ui ek
| Ans > JavaScript provides three ways to declare variables: let y = 20;  // block scoped se e
-— e var - function scoped (older way, avoid now) const z = 30; /I .bh{k scoped (constant) fmd ::;:nst
e let -~ block scoped (can be updated) mnsnle'IDﬂ{_x’ y, 2); ':? ’:; e_rr:: |
— o const — block scoped (cannot be re-assigned) /1 Qutput ;- o
10. 20 30 ':,
@ What is the difference between var, let and const 7 - e wissi ey S e n
Ans -* These keywerds differ in scope, re -declaration 1 s :E :
and rE‘ﬂ.SSignmEﬁt. I wvar o = 10; /! allowed I|
Feature var let const ! console.log(a); // 10 :
|
S Function . Block Block let b = 5; i
__EGP‘-‘_! s < = : I Il let b = 10; /I X Error (already declared) |
Rle.—decl,a_re Yes J No ; No | b =10; /! allowed I
Re-assign Yes Yes No : I
: ; | const ¢ = 5; |
Hoisted Yes (undefined) | Yes (not initialized) | Yes (not initialized) | Il ¢ =10; /1 X Error (connot reFassign) |
Use case Avoid Use (default) Use for constants | console.log(b, c); //10 5 |
= e J
fes @ What are primitive data types in JavaScript 7 Example :-
- Ans - ° Primitive data types are the basic data types let name = "Karyvio"; /| string
A N i that store single values. There are 7 primitive types: let age = 21; /] number
— e e R =L e = let isActive = true; /{ baolean
' | e string - "Hello" e null = null | let job; /I undefined
— ; b ; weiny | let data = null; /! null
| R e T Symiplldt) | Sl (i) ) sl
— ’ ek e, false @ bigint = 1234367890123 | | ot pig = 98796543210123n; // bigint
| o undefined = let x | J Wy
Il e I e U S T e el T e e e i console. log (typeof name); // "string
R || I e I e e e = = e
[ @ What are non-primitive (reference) data types ? | Example :- i
= Ans - * Non-primitive data types can store multiple values let nsee = { name: “Sovit", age: 21 }; // object
¥ T and are called reference types. let nums = [1, 2, 3]; /I array

® array - [] tonsoie.l.ag{tgpﬁaf user); [/ “object”
= e function = function() {} r:nnsofe.l.ug{tgpeaf nums); // "object” (urr'abcs are objeds}

| |

l E

i ® object - {} : function gree’t{] { console.log("Hi"); } /I function |
| |

* and some special objects like Date, RegExp, Map, Set, etc. | console.log(typeof greet); // "function" |

e el e e e =
@ What is the typeof operator ? =t e BN eI SRS =
Ans — ©® The typeof operator is used to check the data type | Important Note :- |
== of a value. It returns a string indicating the type. | o tgpemt null returns "object” (this is a known bug |
rE:uane; =0 = 1| in hﬁsﬂipf and has not been fixed for backward |
I censu[a.laﬁtgpmf 42): I “number" | 8 ?mPl?tkl IEJ s i A : :
| console. log(typeof "Hello"); /I “string" l Lo Ra G0 IR _Hiu_ue_l-s_an__arfﬂ,_uia _HEH'I_S_AT_WE)'_J
| console.log(typeof true); /I "boolean" J e e S
I console.log(typeof undefined); // "undefined” I | Check Array Example :- il
| console.log(typeof null); /1 "object” (known IS bug) | l : :
I consule.iug{tgpenf {1); /I "object” | let arr = [1, 2, 3]; i
B | CGHSﬂlE.IﬂsftyPEﬂf [:]:]] i I‘UEjECtII I L Cﬂnsnle.].r}g{ﬂrrag.is:"—'ﬁrmg{:arr}}; !l true I
_ g_cjrlszliligtyeeifju_m_ﬁnﬂ{}{}}; 1l "function” _: LCDnSu[&.lﬂg{tgpeof arr); /I "object” _II
el L et s o e oS ool B e e T e e o
' How to convert between data types ? Example :- Type
— Ans - JayaScri?t allows type conversion between different data types | & 0 = gpn. = {;"“‘“'3"5‘“"
= ”;'”5_ built-in methods. : console. log(Number(num)); // 42 Ifhilﬁi&lfin
e * String() - convert to string console.log(String(100));  // “100" with fnrmaﬂ
_ o Number() = convert to number console. log (Boolean(0));  // false and APic
- ® Boolean() = convert to boolean console.log(Boolean("Hello")); // true i
ot

— Kargvio.com
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@ Functions _in JavaScript

Code Once
Use Mang Times
That's the Power

B
o
—

~ Reusable Blocks of Code +
of Functions !
= What is a function in JavaScript ? s
o A function is a reusable block of code that Example :- B e e
o Ans — performs a specific task. e ;et(name}{ Rl &:ﬂ_@: |
— It helps in organizing code and avoiding repetition. _t:-c;ﬁsﬁfg log (“Hello " + name + "I"): . ® Functions make |
2 o A function can take inputs (parameters) and } g 211 code modular, |
& can return an output. : T | readable and :
= . l(:uncticns are first-class citizens in JavaScript greet("Karyvio"); A ! ?Tlmblfk; l
can be assigned to variables, passed as arguments, Oubiiit 1= | ® Follow the ;
— returned frong't other functions). ; 1 Dutpis, =i | DRY Principle '
Hello Karyvio! | (Don't Repeat !
o :_ Yourself). !
| Types of functions in JavaScript ? i h S T
— Ans —> ® JavaScript has different types of functions : .E&_'"EI—E :;:__Functmn Der.lam’cmﬂ llﬂitﬁ:_' |
= ~ 1. Function Declaration (or Function Statement) function add(a, b) { 1 | ® Function |
— 2. Function Expression return a + b; | ﬁeFTrd“i:im Ishe :
3. Arrow Function (ES6) } ‘ ] ms:ieb fcan |
s 4. Anonymous Function | usea pefore
L _ . console. log(add(5, 3)); 'l | declaration). |
& 5. Immediately Invoked Function Expression (IIFE) |“—— —— o o Dbt
— 6. Generator Eunction (Advanced) /[ Qutput - | (like e:-cﬂlr}essiﬂns}'*
— 7. Async Function (for asynchronous code) 8 b are o kaiatad: |
£ Function Expression Bample = || Note: 1
- Ans » ¢ A 'Funni:.ﬂﬂﬂ expression is a function assigned to icons’t_ multiply = function(a, b) { i @ Cannot be used :
- S a variable. Tt is not hoisted. return a * b; | before declaration. |
= o Useful when you want to control when the function || }; |t e Useful for . |
is created. - le.| ltiolu(4. 5)): | callbacks an 1
— e Can be named or anonymous. !Fné,i: uiﬂ'.(fm EPH( .5)); =11 higher—order l
20 PR | functions. |
== | e e =]
" Arrow Ful.qc’tmn (ES6) Teawe N e
. Ans — ® Arrow functions provide a shorter syntax and [ const square = (n) = { || | [const = \ |
do not have their own this. | return n % n; et [
e Introduced in ES6. ; | | o Good for small functions. |
o Best for small, simple functions. m".'snl.?'l“g.‘?.‘c'q““m(.f’m 4| | e Not suitable when you need |
o TInherits this from the surrounding scope. %”Eg“tf“‘—t- had :_ your own this (e.g. in “I:'J'E’ﬂtsj'_-:
Function Parameters and Return ot = homoa
Ans = ¢ Functions can take par‘ameters (inputs) and function add(a, b){ | function fullName(first, Lnsf;:]{ |
B can return a value using the return keyword. || } return a + b; | : return first + " " + last; :
o A function can have multiple parameters. & ]! R s
- e If no return is specified, it returns undefined. Eg:il:ﬁ%{%r;sﬁ(m'jﬁ)’ . console. log (fullName("Sovit”, "Lenka));,
e JavaScript is dynamically typed, so we don't J/ Output = & — | | // Qutput :- J
— need to specify the type of parameters. g5 0 'L_SE‘-fit_ }E_nka_ _____ S|
— @ Default Parameters and Rest Parameters e — .
A/ e Default parameters allow you to set a default value l ‘fi}E__"_'t_ﬂr}_’lﬁ_j ? |
= Aans if no argument is passed. | ‘o Default parameters '
» Rest parameters (... ) allow a function to accept R TR '_
any number of arquments as an array. | P A
Default Parameter :- iy : Rest Parameter :- | ® Rest pummefers I
function greet(name = "Guest") { ] [ T E-um{”....r;u;;ﬁ = _] | = when you don't know !
console. log("Hello * + name +"!"); | return nums.reduce((a, b)=>a+b,0): || | how many m:l]uments E
: | | will be passed. .
greet(); M Helle Guest | | ] [ PR =5
slleef['rl’iarg'{f[u"]', _ ,"'z." Hello I(arH.\rio | console.log(sum(1, 2, 3,4));  // 10 N ) = S e —=

Kar'gvio.com Learn Tﬂda}j, Build Tomorrow ! a_:_:,r
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LEARN | BUILD | GROW | GET HIRED
i : e Understand
= @ ScoPe & HOls.tlns Scope & Hoisting
. ; ol Write Cleaner
—~ Understanding how JavaScript manages variables Code | &t
R W N @ 1 T S — e v— — e o —— w— e s — — — —
- @ What is Scope in JavaScript ? :_EE"-!E T g
— Ans — © Scope determines where a variable can be | let globalVar = "T am global", 1
1B accessed in your code. funckion test() § t
o It controls the visibility and lifetime of variables. I let lﬂfﬂlﬁﬂr‘{ =1 ;Il \?M}IOWL"; v |l localVar
e JavaScriot has 3 % : consote.log(globalVar); // accessf e is not
;.vué IZEE[ Sc:.:;PE ypes of scope | console.log(localVar); // accessible ! accegﬂblﬂ
2. Function Scope | test(); | outmdel
3. Block Scope (introduced in ES6) | console.log (globalVar); // accessible ! the function
il cosoleloqllaaller); Ji Errags ek defedl
@ Global Scope Example - e
Ans > e Variables declared outside any function var x = 10;  // global scope l7e Koid creating |
= or block are in the global scope. function show() { (R == many global |
= o They can be accessed from anHwhere console.log(x);  // accessible | variables. |
= in the code. } | & They can cause lr
- o In browsers, global variables become show(); // 10 | conflicts in |
pmperties of the window Ubjeﬂf, consat&.[og(w[ndnw.xj; /I 10 (in browser) I Laragl Prg‘jgc'ts__t

-_—

| T
— @ Function Scope Example :- | Key Point = |
Ans — e Variables declared with var, let or const function dem,ﬂ{} t S Vatlabibe s
-~ ans var a = 5 ' |
= inside a function are in function scope. let b = 10; | function scope ]
- e They can only be accessed inside const ¢ = 15; | are not accessible,
e that function. console.log(a, b, c); // 510 15 | outside the |
= e Each function creates its own scope., im(); {__{uftﬁi-_'___}
[/ cnnsole.[ag{a}; Jf Error: a is not defined
;. __________ §
= Block Scope (ES6) Example - Note :- |
- Ans —> e Variables declared with let and const if (true) { o Use let and const ]
- inside a block { } are in block scope. let x = 100; ! J'Il’ h‘;‘{ﬂ'd QCE?E"W{
- e They can only be accessed inside that block. const y = 200; S SREe i _-
= R console.log(x, y); // 100 200 |  Block scope helps |
— e var does not have block scope (it is [ in Ul
= function SCDPEd)' /f Eﬂnsuie.lﬂg(x]; // Error: x is not defined L and cleaner code.
— (B) What is Hoisting ? T i |
Ans — e Hoisting is a JavaScript behavior where console.log(a);  // undefined e O.nl St
= variable and function declarations are e < r
: _ j var a = 10; | are hoisted
moved to the top of their scope during | vy .t_ |
= execution. console.log(b); // Error (cannot access) L PRt bAGUES :cms.J:
i o Tt means you can use a variable or Foretion® MLt i 2RI0. TR 3o e B T s 2 SEe s
— before declaring it (but with some rules),
— @ Hoisting Behavior with var, let, const and Functions |
- - &_} Type Hoisted 7 _ Initial Value | Cu.n usg“_be_f:lre _det_:i_qmﬁm_? Sco.Pe e Temporal
' | var Yes L _und_efined e o] s {E:ut j.ralu_e is_unéfefined} Function scope Dead Z'_r:rne
— let Yes | Not initialized (TDZ) No {R_E,_{‘Frgr!geErrﬂf} g (TDZ) is the

time between

|
|
|
. Block scope |
|
|
|
|

e e T e e = e T

nst | Yes | Not intialized (TDZ) | No (ReferenceError) Block scope s e

F!JI'IEHDI'E Dﬁdﬂm{im YES Funr.ti{!h bodb; ‘fes Function SCDPE ‘Hu! ank ancf

Function Expression | No (acts like let) | Not initialized (TDZ) No Block scope the Vﬂlrlﬂ-iblE
declaration.

:KCLTHViO-Cﬂm Better Concepts Better Code Better You ! )
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. @Epe Conversion & Coercion

Understanding how JavaScript converts values between types

Know

How JavaScript
Thinks !

S

W?at is IH.PB _Conversrir.]_ ? ! i oy Rt - |
B S o e g b e et num = 100", S i
e JavaScript can convert types automatically console.log (typeof “Uf'fl}'. // string |[ imﬂs.m ' .
(.implicitg or manually (explicit). let n = Number(num); | o Be careful with
o It is useful when working with user inpu{, console.log (typeof n);  // number ' automatic !
operations and comparisons. | _cConversion. |
s e TR

Types of Type Conversion

Exum;lg i~ Implicit Conversion

Remember :-
console.log("5" + 2);  // "52" (string)

Ans = There are two tupes :
1. Implicit Conversion (Type Coercion)

| | o + with a string
console log("5" - 2); // 3 (number) | performs

|

|

|
: - | le log(true + 1); // 2 (number) concatenation.
— Done automatically by JavaScript. y e e e il
= HE‘;F‘QHE behind i:h%: sgenes. : | console.log (false + 1); // 1 (number) | | - * / perform
| : o : .. . :
2. ExFEiEH‘. Conversion (Tgpe Casting) : !iﬁ!ltﬂ?lﬁ-_“_ﬁ%j?ljg{?__!f:_:;ﬂ@rgg_q:ﬂ s ;Tmer:c EEnvErs{:::.
— Done manually by the developer. | m”“’}‘*-i“ﬂg{‘*rﬁbaﬁ:ﬂg}] +5); i i "11%{}" ‘. tHL;:Hiain;E
T console. log ( Strin ;
= anle e g Ltunsule.lugiﬂuaieﬁr:(ﬂ]}] // false ! t';[P_EQf
@ Implicit Conversion Rules B e bl |
Ans — JavaScript automatically converts types in many situations. ;gnag,lﬁg{ "10"+5);  //"105" | | e Implicit conversion |
o When using arithmetic operators (+, -, *, /). console.log("10" - 5);  // 5 | oan lead to
o When using comparison operators (==, !=, >, <). console.log("2" * *3");  // 6 i unexﬁected |
o When using logical operators (&&, |1, ). console.log(true == 1);  // true results. S|
: : console.log(false == 0); // true e ﬁ'«lwaaa Use ===
e When a value is used in a context that expects a og\ - |t ra |
differert type. console.log(null == undefined); // true comparisons. 1
o e i

@ Explicit_Conversion Methods

| More_Examples :-
Ans — :Tavufuﬁript vaides several built-in methods to convert types.

|
Method Description Example Result J console.log(Number(false);  // 0
: | console. log (Boolean("")); ! false

|
console. log{ String (true));  /f “true’ i
|
|
I

_ﬁ'jfﬁi)___ Converts value to string String(123) 123" console. log (Boolean("Hello")); // true
_Pflku_'nher(} Converts value to number Number("123") 123 | Cﬂﬂsole.lng{purseInt{"’llf}ﬂpx"D;l /1 100 |
Boolean( ) Converts value to boolean Boolean(1) true Lﬁns_c:[e__[naﬁlf‘pq_;ggil uﬁ’ﬁ{_ﬁfrﬁc_}],_xi iij 2
= Pnrsefnt() Parses and converts to integer pg_rse_In_t('_'fl_[_]l.ﬁ'_'}_ B s E o J_r\TPtE E _______________ !
parseFlmt() Parses and converts to float parseFloat("10.5") 10.5 | e pgrs_al_qt{] and pg_l_‘_sg.FEnatO ignore

|
|
=il i non-numeric characters ot the end. :
|

| e Boolean(0), Boolean("™)), Boolean(null),
(5) Truthy and Falsy Values L )

— Nrcynt® In JavaScript, some values are treated as false when L Slfueny (e Bhae AT s T 8 |
_ 1t converted to boolean. All other values are true. Exdrmbles -
- P i T e Y ey e st oo e e e e R T B Exampees -~
: @E{Hl‘u’aiues (convert to false) : %&H Values (convert to true) | cunsnle.lugfﬁaal&m(ﬂ}]; // %alse
- | e true H TR
| ljﬂ = l . 1 Y e [:an RON-2ero numher} ! CDHSO[E.[US{PLOIF;QH( ]1‘ I ﬁllse
[ ' -0 I | @ ‘hello” (non-empty string) [ Cﬂﬂﬂﬂlﬂ-lﬂﬂ{ﬁ.g@i‘?ﬂﬂ( [1); [l true
| * On (Bignt zero) T, [1 (empty array) | cﬂnsnle.lﬂﬂ{ﬁgg_lggn({}]}; Jl true
|« " (empty string) (o ® [} (empty ﬂhifftj' | | console.log(Boolean("0"));  // true
Jle=$ipay | i * function(), {} (ary function) | console. lo (E;EJ;{E!&WEN{IN}}' /l false
e undefined : ' ® new Date() ] dito; B !
1 s NaM J' L e 0" (string with zero) i
[ T ]
Real-world Use Cases Example :- | Pro Tip:-
Ans — * Converting user input (strings from forms) to numbers. ;lfi ?EM:mE;:?ftﬁ{j_E“t” your age:"); & i;ﬁ“%znz::fﬂte |
o2 o Checking if a value exists (truthy/falsy) before using it. ;E {!isNuM(ase}s ¥ a0l ; user input to |
o Parsing data from APIs (JSON). e log("Valid age:", age); | the correct type |
— . Handling conditions in if statements. }oelse { | bE‘FI:IFE using it |
console.k_og{"lnml'rd age!"}; |. IN: youy. code. !
— ) s e N

- =

Kﬂ.l"ﬂViO.Cﬂm Small Steps Evergdaﬂ, Big Results Tomorrow ! |
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@ Strings in Java.Scnp’t

Werklng with text, methods and real-world examp les

A String
s a sequence
of characters

used to represent

text | 1,

(@ What is a String ? Banis - e
- Ans = * A string is a sequence ef characters (letters, let name - "Karyvio"; . | Key Points :- |
~— numbers, 5Hmbel5 spaces, etc.) used to represent let m ‘% » IJ-?U-"H JﬂFH-SCFiPt; ‘ | o Str’lngs can be |
i Yoxt in }f;,_msmpt let tag ine = Learn | Build | Grow ; | |  written using |
o Strings are written inside sin uetes mrmie Gﬂ(”“mej [t = |
double quotes ("") or bw:!(t:EL % eenscsie QHE’“E | Use backticks i
CONsoLe. CI Ta IHE O
e Strings are immutable, which means once r:reai;ed 77 Otan ] : | ferr multi Cli'”.@ |
fheH cannot be ehanﬂed We can enlg create a new Karl:;wcFrl_ == [ itrm?s’cemt' o |
emplate i .
string based on the old one. Learn JavaScript | Strli E |
Learn | Build | Grow E_ rmmugtab J|
@ Creating Strings Example :- FRL e
Ans > ® You can create strings using smgle quotes, | let a = 'Hello"; | » Use backticks |
= double quotes or backticks, let b = "World"; // Multi-line string | | (° °) when Heu |
o Backticks allow multi-line strings and let ¢ = Hello | need multi-line |
— variable interpolation (template literals). Karyvio';  // Output :- | strings or want i
censele,[egfe% Hello . 1o embed variables |
Karyvio .__ _m_md_e_a S:LTE]_ L-I"JI
String Length Bl - !
Ans = The length PFDPEF’JLH. returns the number let str = "Karyvio"; | Spates are ol .
f:-T1c chemeterle in a s!i;mg (mcludmg sper:e;). ceﬁseie.legfstr.{ength}; I 7 [ eng’ch
e It is useful for validation (EH P console.log("Hello World" length); // 11 Lo~ e -
length, input limits). S
; i Remember - -:
Accessing Characters Example :- o Tndex always |
= Ans = ® You can access individual characters using let str = "Karyvio”; | starts from O |
- == indexing (starts from Q). {ZDHS{JE log (str[01); Il K Sl J’aveSt:npt.. |
" o You can also use charAt(index) methed. console.log (str(30); Iy o If the index is !
— console leggser charAt(5)); /i | out of range, -
ll_ it returns undefined. !
o @ String Methods (Commonly Used)
=8 A More Examples -
£ans ____Method [_ Description Example Reselt _REEE e e
—~— __tnUpperCase() | Converts to uppercase | "kerwie" toUpperCase() "MR‘I"‘J’[D console:lo Q(Ss;ter(}} Il "Learn JS"
| tDLwerCnse{] Converts to | awercase _ KJIR" "u'JG' teLmerCese[} i keere CO”Sﬁ;E 15'5]':5:‘“ tGEPPErEﬂSEHj}
Jl:ru'ri{:.l | Removes spaces from bth encis f .“ hi tr‘lm{] : ::hi" N izzii Eg‘f:t: I:jtl?;: (ﬂsjES o
sli cefs{a.rt end} Extracts part of s’crmﬂ Karyvio ' slice (0, 4) Kary" console. 109{: str. rEP[ﬂEE( 'Learn”, "Master")):
| subsfnrtg{eter{ end) Similar to slice {no rreaﬂeue index) "!{ergvie" suhs’cring (0, 4) i KCLFH i /I Qutput -
rep[eee{} Re[J_eees F-.:lrJr _o-_F_ string "Hello J5" regh:u:e{ 35" "World")|  "Hello ‘.'-.'erld_ 5 Learn JS
|netu¢{esf ] | Checks if string contains value "Hello 35 |ntludesl’ 75! ) (i tnieta i—E‘ﬂ'RN_ JS
mdexOf (} | Returns index of first occurrence "Hello" mdexﬂﬂ :l 2 E.i;n 2
Master J5 N
@ Template Literals (String Interpolation) [ Example -- PR
Ans —> o Template literals (backticks) allow you to embed let name = "Sovit"; | stilisa tempe.fe
- variables and expressions inside strings using $1}. | let age = 21; T e e el e |
" o They make the code more readable and easier let msq = M&j name is ${ﬂﬂmﬁ} | string concatenation |
o and T am Hﬂge} years old.’; | for better readability. |
— console log(msg | » You can also use |
_ /I Output i~ | expressions inside ${ }. |
- My name is SU‘I.H and T am 21 years old. 1' (EQ $12 + 3}). I
KarHViO.COm Practice Today, Build Tomorrow ! ,:_:,
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’ @ String Methods in JavaScript

Useful built-in methods to work with strings effectively

What are String Methods ? B 3 l__lggg_lf’;_m__t_; e

Small
String Methods
Big Power
in Real Projects !

ns — ® String methods are built-in functions in JavaScript

let str = "Karyvio"; | @ String methods

} |
Ans . : | | |
{Ha_t allow you to PET"FGI’I‘I"I various operations on l[ T tuUpperCase{); [ | return a new string.
strings. , e : ‘ | console.log(newStr); | | o Original string |
e They do not modify the original string (strings are | 11 KARYATTO | | remains unchanged. |
immutable). Instead, they return a new string. : . | @ Use dot (.) |
o We call them using dot notation on a string. S e e == natatiflr;ndta call |
Jle T o )
@ Case Conversion Methods : .
xample :-
Ahs _Methor_l _ L _Descriptir:an = [ P _E{mmﬁz _____ l_ _Resui let str = "Learn Js":
R tollpperCase() Converts to uppercase "Karyvio”. tolpperCase( ) | KARYVIO Eg:zg{jtg?i:' EEEE&E:EE::H%’
_ _tr:rltnwer_{a.se{}_ Converts to lowercase "KﬂtRWI'I}".tcrL_ﬁwerCaseli} | __kufgfi::f' | cnnsei&.[ﬂgistr.fnanaLﬁUppErG’iSE{ ));
- tolocalellpperCase( ) J Uppercase (locale aware) | "i".tolocaleUpperCase( 'tr') | I HifE s, ILEAi;ﬁtJS_
e tolocalelowerCase( ) l Lowercase (locale aware) | "T".tolocalelowerCase('tr’) | I learn js
LEARN JS
(@) Finding and Checking Methods =
s : S | Example :- |
_E Mﬂth?d = |Rae ?‘GSC[’_IPfan L e Emmplz ___Resﬂ || let str = "Learn with Kargv]t}"; |
indexOf () | Returns first index | "Karyvio".indexOf("y") | 3 | console. log( str.includes("Karyvio")); |
lastIndexOf() | Returns last index "Kargvio". lastIndex0f ("o") 6 . | cansa[e.log(str.sturtswitﬁ_["L‘E::tm"jj; I
includes( ) | Checks if substring exists | "Karyvio".includes("vio") el I Cﬂnﬁoie.:ﬁggir.gnjskﬂirih} ‘”EJ) i
startsWith() | Checks if starts with "Karﬂvjr::".sturtsWith{"i{ar"j true | f,jnsguiﬁ _dr.m exOf ("with")); |
endsWith( ) | Checks if ends with | "Karyvio” .endsWith("vio")  true He e - |
search() Searches using regex ' "Karyvio”. search(/v/) 4 | true |
match( ) | Returns matches {arrixﬂj_ | "Kar_win".match(;’ufg) et ll__ fér‘ue Jl
xtracting Parts of a Strin g i
(@) Extracting Parts of a String [ Note :
And Method T : i Recdll o slice() supports negative index. :
g laglge e ESl:rlp{mn e ‘Jr— ami e substring() does not support

|

slice(start, end) Extracts part (end not included) I : Kurauiﬂ"_ﬁi'tce{[], 4) . K";H 3 ! neqative index (treats negatives 1
|
|

substring{sl;art,endj Similar to slice (no negative lndaﬂl : KurHvE_n".subsEring{G,‘i) ], - _KarH it :ihgtjr(? is deprecated |
substr(start, length) | Extracts with length (deprecated) If “Karyvio".substr(0,3) | Kar & (avoid using in new pr GjﬁﬂtE)- |
@ Modifying Strings f_EmmEle = 4
An$ thod DescrinH  Eamile | let msq = " Keep Learning "; '
< MR R SI:I‘IFEIG[‘EI TR :_mmpﬂe. N -Rﬁul-t =t | cr}nsulflu (msqg, trim()); 2 |
concat( ) | Joins two or mere strings Hello ", concat("World") Hello World | | console. log("JS". repeat(4)); i
{;rim{) Removes spaces from bu’ch ends | © Karuvio _",trim[] KM.H""iﬂ ‘ ﬂﬂnEOLE.log("ano.-u.".r‘ep[ac&ﬁ.{l{:”-",”}}; I
trimStart() | Removes spaces from start | " Hello” trimStart() Hello | /I Output :- I
e trimEnd( ) Removes spaces from end "Hello " trimEnd() Hello | Kee Learning ]
s ‘ . St il e e | 35757535

padStart() | Pads string at start | "5” padStart(3, "0") ogs = [ I Jota: |

- podEnd() | Pads string at end | 5" padEnd(3, "0) 500 B e
I repeut{) | Repeats a string "Hi ".repaatlffa:l | Hi Hi Hi }_T| - “]I
P rgpigce{)_ Replaces {?rrs_t match "Heilu_ JS"_rEEl,ﬂ._EE.[‘_IJSII,“wDrI..dr.I"}!_ Hello World . l{.l]?e tri\lm{} while handling user input |

— rﬁplnceﬁ.[[{ ) ! Replaces all matches I:ESE{L?_‘l}_:_ia—u.".rEp!.uicEJ_!’.l_[{"—.",. ) Lu. aa i % Uszrn:;ﬂamﬂl[(j if you want to

i replace all occurrences. |
: | o l\(Jse padﬁ%art(] to format numbers |
p—r AT . e.q. 005). !
@ Splitting and Joining Lo o
i I e e e R e
| AfSMethod | Description | Example Result | -F‘imf-lij— e |
i EE R = . I =l e : ol ey 1
: split() | Splits string into array 'F "a,b,c” split(",") o bl el ll fi ;rr; . 5?,._5 fi':("."‘}‘ : [ 'HTML', 'CSS ’_JS ] |
join() | Joins array into string | ["a","b","c"Ljoin("-") | a-b-c i CDWWIE-tOS{W‘VES , Pkl niiasd e :
' - i_cunsule.kﬂg(arr,‘jr:rin{' ) :

Kﬂ.l"HVIO.COm Learn Today, Build Tomorrow Ll
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@ Numbers and Math in JavaScript

Working with numbers, useful math methods and real-world examples

Numbers
may look simple
but they have
many "useful

tricks [I E

What is a Number ? ST R e s

Ans — ® In JavaScript, a number is a data type used let a=10;  // integer . Key Point :- |

1 to represent both integer and floating-point values. | let b = 3.14; // decimal | ® Numbers are stored |

o JavaScript uses the IEEE 754 standard for let c= -5, // negative | as 64-bit floating |

representing numbers (64-bit floating point.). let d = 0; [/ zero . 1 point values. I

e Numbers can be positive, negative, whole numbers, let e = 1e3;  // 1000 (exponential)| | . Nq separate integer |

decimals, and special values ?Eke Infinity, -Infinity let f = -2.5¢-3; // -0.0025 | type. |

and NaM. consale,log{tgpeﬁ a); // number | | o You can perform |

o There is no separate iﬂi:eger tgpe in JavaSeript. Cmsﬂle-!ﬂﬁitHPE“F b); [/ number | | arithmetic, compare |

I[ and use man I

. built-in Math methods.

@ Special Number Values LSS oo
Ans — e JavaScript has some special numeric values Example :- | Note :-

that are useful in certain situations.

|

1 console.log(1 / 0);  // Infinit | o typeof NaN is |

. Iﬂflm{% : Represents a value greater than mnsniﬁ_[ﬂg(_1 10): I —InFin?tH | "%Embgr“ {i:his |
any other number. leloa"abe” 7 2 /I NaN a known quirk). |

e -Infinity : Represents a value smaller than oonsilelog‘abe” 4 2); » : |
aninity P o Use isNaN() to check |

|
cﬂnsale.bg{tﬂpenf NaN); // number I
console.log(Number("hello”)); // NaN |
|

|

any other number.

NaN : Stands for "Not a Number” It is

returned when a mathematical operation
fails or results in an invalid number.

for NaN. l
o lnﬁnitg is useful

in comparisons and

console.log(isNaN("hello")); // true

|
|
!
e

o limits,
Nusiber  Metnods, gk e e e s - _
Ans = JavaScript provides several built-in methods to work with numbers. I[_E:’F“-”".E.L,:_' |
Method ; e De_scfiptijq JprEO ] i ._Exnrqp_lt_z_ =y Result | let num = 12.3456; |
toString( ) | Converts number to string j {TE}_}.iuString() 123" ' cunsnle.log{num.:ﬁFifoi{IZJE; /11235 :
~ toFixed(n) Formats number with n decimal places | (3.14159) toFixed(2) "3.14" | cnnsole_log{num.:ﬂprel::ismml‘fl-:l}‘, e o
P i | e R e I cansule.lag{pur‘selnt[ 100px")); // 100 |
toPrecision(n) | Formats number with n significant digits | (3.14159). toPrecision(3) iks | console log(porseFloat("5.6abc")); // 5.6 |
- parselnt() | Parses string and returns integer pu.rs&_Int("#?.S"} 42 i cunsule.lug{isN.uﬂ{‘tE?:}}; /] false |
— parsefloat( ) J Parses string and returns float parseFloat("42.8") 42.8 LcTF’_ﬂE_{&ﬂ 'S_HHEEEXEH_; _f_f_fu_lse_ o=t
P ishaN( ) Checks if value is NaM isNaN["heilq"} true :_‘[T.P____ R SR e e :
= isFinite( ) Checks if value is a finite number | isFinite(100) true | o ?se i;gi:f;e;l){} for currency values |
¥ | e.q. : : |
- | o parselnt() ignores non-numeric |
~— | characters a%ﬁer the number, |
g (@) Math Object | pursefloa() ks with decirls.
Ans — JavaScript has a built-in Math object that provides many useful methods and constants.
e P e e e e T b e o e e T, I..........-.———————----.|I
= !___Propertg / Method Description | Example | Result :_Exﬂ':pie_ = ": | Common Use Cases - |
Math.PI _ | Volue of = Math.PI | 3.1415926535 | mnsole.iagigﬁathﬂ}; | | - Ruundinﬂ values l
Math.E Value of e (Euler's number) | Math.E 2.718281828 | | console.log(Math.round(4.7)); | |  (e.q. marks, prices). |
. _ M : | console log(Math.floor(4.7)); | 5 Gakebaivas randam: |
Math.round( ) Rounds to nearest integer ath.round(4.6) | 5 | console.log (Math.ceil(4.1)); e q |
Math floor() | Rounds down (smallest integer) | Math floor(4.9) | 4 | console.log(Math.abs(-25)); LS e
s ot B B A S : o e Math T s (e.q. OTP, games}. |
Math. ceil () Rounds up (largest integer) | Math.ceil(4.1) 5 | console. ”5{, ath.max(10, 20, 5)); [ | R . !
- — L = ' | LDHSG[E.lngiMu{h.mndnm{D; I Flndlng min/max |
Math.abs( ) Returns absolute value ! Math.abs(-10) | 10 | console.log(Math.pow(2, 5)); | | values. |
Math.min() | Returns smallest number | Math.min(2, 5, 1) i 1 | console.log(Math.sqrt(49)); I | » Working with |
Math. max( ) | Returns 101'5&51: number Math.max(2, 5, 10) 10 : [ Output :- | l[ E':’me:"': Czl:cutéﬂtfgf;s :
et g el | &5 - - . - . " H - o e Fad E.- o reﬂn IE nE‘ :
Math rondo() | Retus a random rber (01)| Math random() | 0.7321 (sampl) | | 511972655 Lt
| Math ._paw(} { Returns base raised to exponent | Math.pow(2, 3) | 8 i : g j {_P?q_'ﬂE ;_ =il —
Math.sqrt( ) | Returns square root Math.sqrt(16) 4 | 25 | | e Math.random() * 10
— 5 | 20 | ives a random number
| 0.3819 (random) [ i E-elween 0 and 10.
- | 32 il e Use Math.floor() for
e\ S 5 L a whole number,
- § | #
Kﬂ.I’HVIO.COm Code Tﬂdab(, Better Tomorrow ! ',
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@ Condn’aons and Ternary Operator

Good

Developers
write conditions,
Make decisions in Make decisions in your code using conditions Great Developers.

handle u[l cases |
@ WhH_ do we need Conditions ? Erra. o s &

Example :- ORI v |

Real-life Analuga =

Ans — e In real life, we make decisions based on

]. i
A conditions (Eg if it's raining, take an umbrella). i %{ﬂfi =}_’181'8J i ! 'H i :
e Similarly, in JavaScript, we use conditions to | c-::rrE‘uisuE loﬂ "You are. an’ adult");] | the fan. |
execute code only when a certain condition is true. | 3 e, ‘l | | o If balance is low, |
o CDT hfnlsl help make our programs dynamic Il console. log ("You are a minnr”);! i i};aw a walrmngd ;
and intelligent. | ] ; L e user is logged in,
o We use comparison operators to compare values, |[ // Output :- | {l show dashboard.

e If item is in stock,
L‘Eu_a_re_aﬂ _ﬂd_uLt_ _____ = ji5 ullﬁw purchase

Compurison Opem’cors e e e = —
e

Ans — Used to compare two values. Theg return a boolean |
value (true or false). |

which returns true or false.

e e e e = =

|
console.log (10 > 5); // true :
console. log (10 < 5) /l false |
5"} /f true 1|
I
|
|

_Operator |l Meaning Jl Example Result | console. lcrg (5 == ;

== _ Equal to (value) | 5 =="5" true i console. Lﬂg (5 === "5"); [/ false

=== | Equal to (value & type) ] Polce | console.log (7 1= 8};" [l true

l= Not Equa[ to (value) ‘ 5 b= '5" false LCGHSDiE ng (7 1= ); 1 true |

=z | Not equal to (value & the} b la= 7H" true r—_N_te:_:t P I L 9

> | Greater than 10 > 5 true | INOTE ™ . |

< Less than 3<8 true | @ Use === instead of == to avoid i

= Greater than or Equu[ to & amrh true ! EHEEPE*;{ZE& resul.fE L :

<= Less than o al to 4 <=2 talse o L Bl D[Nim i '
S : return a boolean vuiue (trueff‘a se). '

2 TR e S S D sl ERR s L

@ if Statement @ if...else S{ate_meﬁt @ if...else if...else

Ans = The if statement execuﬁas Ans — The if...else statement executes Ans — Used when you have multiple
T a block of code only if one block if the condition is true conditions to check.
e Bindidion s true and another block if it is false, Bl -
Example :- Example :- let score = 85;
let aEe,-:_E{}' let age = 16, it (score >= 30) {
FE“HE 2 ‘[JB) { i 18) : } &nggée E'Us?: {re&ide?;) }{
console.log ("You can vote"); ) C{DS nsﬂ? og CAdule); cons;le lag? 'Grade B");
else 3
j{’f Output :- console: log (*Minor®); : eizisr;{;e E;Eﬂg EG:c:deﬁ%} J{
You can vote i Output b else { 9
l":; LML o } console lﬂﬁ("FﬂiL");
inor ﬁ Dﬁ:ﬂ =
Grade B
@ Ternary Operator (Conditional Operntnr) @ Nested Ternary Operator
Ans — A shorter way to write an if...else statement. Ans — You can also use ternary operator inside another
Syntax :- ternary, but it can be hard to read.
f_______'_________'__'""-““"-______I
. condition 7 ExpressmnIFTrue : expression[fFalse | Example :-
IR L SRR T (U SN | T
___________ ; let age = 20; et Lo
G - B S o i i
let age = 18; e Its a compact way to | =
let result = age >= 18 7 "Adult” : "Minor"; | |  write S:rnpﬁz cnndlams fdu%:’]i?u_t_
cunsnle.l{}g{resulﬂ; | & Use ternar ““lﬂ for ' Fessore e g
: v small conditions. For + T — .= e
/I Output :~ | ) i .
% { mmpiex lﬂgu: use . 7 :
Adult S | e Avid b mani nesked ternary operators. !
e Keep' your tonitmns clean and readable. 1'
| e Use purentneses to make the logic clear. -'
_________________________ =
Karyvio.com Better Logic Better Programs Brighter Future | |
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35| Loops in JavaScript

Egpe:ﬂc a block of code multiple times

Loops save
time, reduce
repetition and make

code powerful !

S

Why do we need Loops | Real-Life Examples i~ 4
= Ans — o When we need to repeat a block of code multiple times. | ® Show a list of students. |
e Helps in automation and reduces code duplim’cien. | ® Print numbers from 1 to 100. |
— o Useful for wcrking with arrays, SET"EF‘IHE, Dbjects, etc. | ® Process items in a cart (e-cmmerce). |
e Very commonly used in real-world applications |  Read data from an APL and display |
— (E.B. showing a list of items, processing data). | it on UL :

| & Perform calculations (e.ﬁ. sum of numbers}._[

= for Loop S e, i

5 M, o
Ans — The most cﬁmmnnlﬂ used lﬂﬁp.lt runs a block of code a ‘_""“Exmn'E"le‘":_ ‘ : KEH Points :- R ..
— £ o mmber oF Yames, for (let i = 1; i <= 5; i++) { ! ® Execui:ea_ :me initialization |
_ - console. log( "Hello * + i); . to condition.
55[_1_'&1:1_;(_; } | o Condition is checked
for (initialization; condition; update) { /] Qutput :- i before. each iteration.

/I code to be executed Hello 1 i !’lpdu‘t? runs after each .
] Hello 2 iteration. |
HEH:D gr . o If condition becomes i
qug 5 ! false, the loop stops. i
@ whi[e LGOP = e, - ot
Ans — Executes a block of code as long as the condition is true. :_Thi_ngﬁ_ to Remember :- _:
SHI'I‘{ZD.K 4 EEEEIE!_' e I You fr:rrget to urdcﬁ& i
let i = 1; while (i <= 5) { ' the variable, it will cause |
while (condition) { -[ cﬂnsole.lﬂg(”’w’um&: g | an infinite LUUF- :
/I code to be executed Poisry updute | e Condition is checked i
/I update (important) [/ Output :- | before exe\cufinﬁ the block. |
Value: 1 | o Useful when the number |
Value: 2 | oF it : I
Valus: 3 | iterations is not known |
— :::aliue: g . in advance. _Jl

- LLLE : e e e T e e e T v
— dD ; .NI'IILE LQDP FExumEle - -KEH Points :- E
i Ans — Similar to while LOGP, but it ulwaﬂs. T y Cortdibion teelopbad !
— executes the block ot least once, 1o i g U T after |
even if the condition is false. [ EDHSG{E,L{}SE"Count: iy ' ExECu.{:mg the block. |
— . e , & So, the block runs at least once. |

i —5—*': } while (i <= 3); | o Useful when you want to show

-— E Ly i l a menu or hﬂ(& input from user |
0 /I Qu I | |
— lE /] code to be executed Couﬁd{%: Fﬂf )% _u f: Eﬂﬂft_ﬂic?_‘ ____________ |

L/ updcd:e GRINEZ T e e e e e e
provd } while (condition); Count: 3 Ir for...in vs for...of jl
— : . for. ..in for...of ‘ |
: | S0 [SSRaS i OF xul LI
'FG!". .-1N LOOP @ 'FQF. : 'ﬂjF L—DDP I Iterates over keys | Iterates over values | |
— Ans — Used to iterate over the keys (property Ans — Used to iterate over the values | (property ﬂﬂlne?ﬁ__ e )
names) of an object. of an iterable (like arrays, strings, | | Used with objects | Used with arrays, : |
o etc.). I (and arrays) | strings, maps, seks, etc. | |
| Example :- Example :- | | Returns index/key | Returns value | |
- const person = { name: “Sovit', age: 21}; const colors = ["Red”, “Green”, "Blue"];| | | Not recommended | Preferred for arrays |
- for (let keﬂ in Persnn:l { for (let color of colors) { | | for arrays _' |
cansule.!ag{kaﬂ ;S FErSGn[kEH]}; cunanle.lng{mlnr]; IE: sttt o e e e :f
- } }  Por Tip :- |
/! Gﬁq& P I MPLI_I'. = ! o Use for 1|:u:|F when number of iterations is known. |
- name : Sovit Red | ® Use while loop when condition is based. ’
age : 24 Green | ® Use do...while when you want ok least one execution. |
- Blue | @ lse for..of for arrays and for..in for objects: !
| ® Avid infinite loops (always update the varioble). |
Aty el s ety JE Al

—m  Karyvio.com Small Steps Everyday, Big Results Tomorrow | 1!
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Ans —

@

Ans -

‘Péée.—ﬂ,

@ A_gg_gys in J't:i.w:a.5cring_:==

Store, manage and work with multiple values in a single variable

@ What is an Array ¢ ?

o An array is @ SFecmL variable that can hold

muL’uFle values in a smgLe variable.

e Volues can be of any data type (numbers, strings,

booleans, GbJEEtS ete).
o Arrays are ordered (indexed) and start from 0.

o Arrays are mutable (we can change them).

Creating Arrays

We can create arrays in different Ways.

Karyv

2

Arrays
make it easy to
store mulhEie values

and work with

them afﬂcienﬂﬂ |

Examples :-
let arrl = [1, 2, 3]: Il array Literal
let arr? = new Arrug{# JBR using_ constructor

let arr3 = ["Sovit”, 21, truﬂ null]; // mixed types
let arrd = []; [ empty array

console.log(arrl, arr2, arr3, arr4);

/[ Output :-
[1,2,3][45 6] [ Sewt", 21, true, null ] []

LEARMN | BUILD | GROW | GET HIRED

— U 2
l Exnmple - {2 Key Points :- —I
let fruits = ["Apple’, "E-Gnﬂm";"Mﬂﬂgﬂ"]; e F'-.rm-.js are written |
console. lo (‘Frutts ) . using squum brackets [ ]|
console. o ffrunts[ﬁ]} | o Each value is s—apamted
console. Dﬂ(h‘mf&[ﬂ" | by a comma. _
I/ Output - i . Iﬁndex starts from 0. !
: T = : | o Arrays can store
JE{ ALF;PLE , ‘Banana’, ‘Mango' ] | different data tl_ﬂlﬂs. ;
HPP | @ Arrays are nb;ects in |
ango :fmragr,np’t {tqpcof returns |
"ob JE‘.C['. ). |
e e e e e el
TS as So Sy e S
———— 0 Differe £=_D=t Tgpes in_Array -—I
| Nete :- 1 Let mixed -
let mixed = [ |
o Using [ ] (array literal) | | = 1, |
is the most common and | | "Hello", I
pf‘E{ErrEd 'ud[lﬂ. ; ! true, l
- @ new Array() is less | { name: "Karyvio" }, l
commonly used. | [10, 20] |
e An empty array [Tean! | }; I
be filled later. | cun5nle lo {mixed[ﬂ name); [/ Kargvi:} |
l console. LGH( m:xedrf’r][‘ll} J"a'r 2{] !

Accessing Armg Elements
We can access elements using their index number.

Example :-

let ared = ["BMW", "Audi”, "Tesla"]:
console. | g'" cars[0]);  // BMW
console. fﬂgkcura[ﬂ}, [ Audi
l:-::naul log(cars[2]);  // Tesla

console. bng{ cars[3]):  // undefined (out of bounds)

Array Length
The length property returns the number of

elements in an array.

Example :-
let nums = [10, 20, 30, 40, 50];
mnsale.lﬂg(nums.[ength}; 8

nums.length = 3; /I can also modify length

'I Fortu.nt i -
' e Index starts from 0.

o If index is out of range,
it returns undefined.

e We can also access last |

element usmq

urr[m’r Eng{h - 1].
- Note := =
e length is a

not a metho

C{Jmperbj,
. o We can also change the

langth to remove or add |

elements.

o If length is increased,

G-

- console-log(nums); /I 110, 20, 30] . added (undefined).
| @ Modifying Elements @ Adding Elements
Ans — We can change values using index.  Ans — We can add elements using index. or
- array methods (we will learn more in next pu.ge;
— Example :- Example :- =
let colors = ["Red”, "Green", "Blue"]; let arr = [1, 2, 3];
e colors[1] = "Yellow"; arr[3] =
= console.log(colors); console.log(arr);
/I Qutput :- /I Qutput :-
it [ 'Red’, 'Yellow', 'Blue' ] £1,:2,.3 40
- KarEjViO,COm Keep Practicing Arrays ...

new empbj slots are

=

= — — —

Accessmﬂ Lasl: Ei.ewzn’n -
lE_’c cars = [ BMW", "Audi, TesLa"];
| console.log(cars[cars.length - 1]);
|/ Output :-
| Tesla

' | Example (Increasing Length) :-
|| kel ~au=s A 2E 35

. : a.length = 5;

| | console.log(a);

| /) Output :=

: IS B ) empty items> 1
|

T —— — — — | —, A i e~ gt . [, e - el

Removing Elements

Ans — We can remove elements b

changing length or using methods
{cﬂuereg in next page).

Example :-

let arr = [1, 2, 3, 4];
arr.length =

console.log{arr);

/I Qutput -

Lt 2

Youre Getting Better ! ,:,

i
s we cttan e



@ Array Methods in J'avaScnp{:

Powerful built-in methods to work with arrays easily

push() & pup()

Karyvio

2

Ar‘raas are
more powerful

with methods !
Use them and

write cleaner code
11

. push[) adds element at the end. Em’“Pl_E = ;r-!'_‘:Eg:Pﬂ,i.& __“. letFUt __‘_ FY
e pop() removes the last element. let arrhE %1 2, 3; | @ push() returns the new | ; 4 (length after push)
arr. pus ; Ens-'.,h of the array. | M..2.3: 4]
z‘::méﬂ {[;’ﬂr“rr) /1, 2,3, 4] i e pop() returns the removed | | 4 (removed element) |
ﬂ:ﬂnSEIJEE Da{ﬂr—r} /M [tr 21 3] Etement- - ] :. _[1.| zf 3] — ey -I
unshift() & shift() B dn B
A o unshift() adds element &;‘MPE':' Mi el
ot the beainnin let arr = [2, 3: 4]; o unshift() is sawer | : 4 L_Eengi:h after un-ahﬁ[)
o shift() r’er?m es atlhe arr.unshift(1) than push() for large : [1,2, 3, 4]
| VEE | ’
first element. ;f;ﬁf}&;iﬂa(ﬂrrl I14,2,3,4 || :ﬁrgf} e apd || 1 (foroed demert)
console.log(arr);  // [2, 3, 4] | returns the first element | [2 3_ i]_ o=
e = Ry
° {:reatea a new array ﬂpk; | Eﬁﬁ-ﬁ:ﬂﬂt; ! e (reates a new array
by applying a Function let arr = [1, 2, 3]; ' e Returns a new array. with elements that
to eacE element . let doubled = urr.mai:(x = x *2);| | ® Very useful for pass a condition,
o Does not change the | console.log(doubled); // [2, 4, 6] transformation. | Exemple -
original array. console.log(arr); ff [152:3] [ i |l et ar = [4, 2, 3, 4 5J;
= lel even = arrfilter(x = x % 2 === 0);
@ console.log(even); I [2, 4]
reduce @
v (tz Example - =/ forEach()
A "'ECES Trmﬂ s let arr = [1, 2, 3, 4]; o Executes a function
single value

o Useful for sum, Pmd’uct

let sum = arr.reduce((acc, curr) => acc + curr, 0);

for each element.
o Does not return o new array

count, etc. console. Lnﬂl{:sum:} [l 10 (it returns undefined).
K#Pﬂlnt = __‘. let arr = ["A", Tl
| o acc = accumulator f arr; 'FDFEClﬂh((HI‘.Em mdex} =3 1
: e curr = current value console. 1ogf index + + item);
| ® Second arqument (0) is Y;
| the initial value. |
@) find() & findIndex() relices ()
o find() returns the first element —Eli G - e {:hFCkS _i‘F an element g_m._mplz. S
that matches the condition. | let arr = [10, 20, 30, 40]; exists in the oy, | |k orr = ['T5", "React”. "Node'];

o findIndex() returns the index
of the first mabching element..

let num = arr.find(x = x > 25);
console.log(num); /I 30
let index = arr.findIndex(x = x » 25);

console.log(index Ve J

@ slice()

o Returns a shallow copy
of a por‘hun of the array.
e Does not modify the

Drlgmul array.

P — et e

Example :-
lebary = 1, 2,3 4, 5
let part = arrslice(1, 4);

console.log(part);

console lr:g (arr]

Il [2, 3, 4]
1[4, 2, 3, 4, 5]

. Quick Compurlsnn :-'

o Returns true or false.

splice()

o Adds, removes or replaces
elements in an array.

o Modifies the original array,

console.log(arr.includes("React")); // true
console. log(arr.includes( Java")); // Talse

e

Example :-

let arr = .1 Z. 3 & hE

let removed = arr. spuce{l 2, 99);
console.log(removed); // [2, 3]
console.log(arr);  //[1, 99, 4, 5]

Method | Relurns | Modifies Original 7| Use Case thod | Retums | Modifies Originol 7| Use Case | | fmUIP:ﬂ T e
th{} | length | Yes | Add ot end for[ach J undefined No Execute for each of c:-rEaPch[] when |
Fﬂp{} element Yes Remove lask find() ! element. No | Find first match You ?‘Eﬁd o new array,
unshift() | length Yes {'fkdd at start fi ndIn:!e:cL} index No Find index = gfﬁy_ .zi:l;( mstead
shif f{k‘ | element Yes Remove first. InLLUdB‘h[:} | boolean ._ No | Check existence of wrul:mq
mu?{} | new array No Transform elements | | slice(}) | new array | No Copy part of array | | ® e I.Eur;fﬂ I.:Stnthsj:ahce(}

: 1 - i v v i n
£ ||.;E,-{} | rew array Na _: Filter elements s;:lliu:e’.: removed e!e.m'eni:s| Yes Add/Remave/Replace arlgmm m—gu
reduce() : EIr!ﬂ[f, value No Calculate single value o Chain methods for
: : cfermer cude A ,:,.
KQFHVIO.CDm Practice Arrays, Solve Real Fmbl.ems Grow Everﬂduﬁ \._J'

LEARN | BUILD | GROW | GET HIRED
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e |35 map(),filter() and reduce() in JovaScrpt

Powerful array methods for real-world programming

@ma(

) creates a new array |:|r:}
nplemg a function to each element
of the ori iginal array.

o It does not modify the original array.

o It returns a new array of the same
length.

o Useful when we want to transform
each element.

b;

array.map( (element, index, array) => {
// return new value

Emmgl.e -

console.log(squares);
console_log(nums);

let nums-= [1, 2, 3,
lef squares = nums.mup(n => N * n);

4];

/1[4, & 9, 16]
/1, 2, 3, 4]

Ans - Filter() creates a new array
with elements that pass a

certain condition. :

@) filter() T

arraH.FiL’cer(ﬂ:elemEnt, index, urmH) = {
/I return true to keep the element

o [t does not mud'lFH the

zero or more elements.
e lseful when we want to

an ﬂrI"'IEI.

select certain elements from console.log(even);
console.log(nums);

{)rigina[ array. Emka -
e It returns a new array with (6 i = [1- 2. 730 &5

let even = nums.filter(n => n % 2 === 0);
/1 (2, %, 6]
H[1,2 3 45, 6]

6];

Kei;:j'ﬂm’ta -

R Karyvio

LEARN | BUILD 1 GROW | GET HIRED

Some array
Different purpose
Blg posmbllli:ms '.

U

| '} Real-World Example - |

,- Returns @ new array. let users = [

le Urrizal array remains " { name: "Sovit", age: 21 },

| unc
[

HHEd l! { name: "Smruti”, age: 22 ]

o Callback gets 3 arguments:| | 1;

element, index, array ||

o Commonly used for
[ transformation.
| o ]_ength of new array
is same as arlglnal

|

Key Points :~

e Returns a new array.

e Only elements that
return true are included.
o Original array remains
unc rmged

| ® Resu[tmg array can have |
| less elements (or even 0).
| » Common
|

(3 reduce()

,!’_-‘Hr!;} = reduce() reduces an array to

a swgle value 135 appl:jnﬂ a

Syntax :-

}, initialValue);

array.reduce((accumulator, element, index, array) = {
/1 return new accumulator value

function to each element

(accumulator Fntlern]_

e It can be used for sum,
product, finding max/min,
counting, or even building

Example 1 = Sum :-

cunsnle.lng (sum);

let nums = [1, 2, 3, 4, 5];
let sum = nums.reduce((acc; n) => acc + n, 0);

/{15

nbjec ts.

o It does not mul:liﬂj the

origina[ array.

let nums = [10, 5, 8,

n > acc ?

Example 2 ~ Find Max :-

20, 3];

)

let max = numsreduce((acc, n) =>
n : acc, nums[0]);
console. log{(max); {20

. Ccmpm;;nn_ ?ali _: i

| [ lef names = users. mup(
' u.name);

console. lﬂg{ names );

|
|
s ILH’ [f SGUIE Smrutin]
| —— S, e

|

| |

| I {nurne "Laptop”, FrlCF: SDD{EII}
|} { name: Fnunc price: 20000 },
|| { name: "Ta.i:tcl;", price: 30000 } |
j L '
| | ek affordable = pmdw:&pler( = |
| ' p.price < Llﬂﬂﬂm

! ’ cmscﬂe ogLaFFmdublEJ

used for .

5E|:1r'(:hir|gJ Fi[ferEnH | // [ {name: "Phone”, price: 20000},

| volidation, ete. | { name: “Tablet”, price: SDﬁﬂa}]
____________ L____.______.____ ety S |

| Key Points .-

i ® Returns a single value :

| (not an arrug}. |
e Jakes an initial value I

(recommended ). I

| e Callback gets 4 arguments: |

'_ n.ﬁt:umula?r:sr element, |
index, array .

[ o \ery powerful and flexible.

e e M e, o R o  — —— — =

Exmng[a 3 - Build Dbji_};
let fruits = [ "apple’, "banana’,
“manga”, “apple” ];

let count = fruits.reduce((acc, fruit) = {
ace [fruit] = (acc[fruit] || 0) + 1.
return acc;

bkt

console. log(count);

=l upp?e.‘ 2, banana: 1, mango: 1 }

g 4} - [20,40] - 60)

Karyvio.com

ce((acc, p_}

|.
|1 et total - products
|
|
|
|

' console. log{tutuﬂ

,'Filter'{p =3 pprrce > 1000)

.map(p »> p.price * 0.9)
E‘jﬂ[ => acc + p, 0);

£ 3150

= .______.____I

o Arrow functions make the code shorter and cleaner. |
. ‘l-"erH I:c-mmuﬂlg used in real-world projects |

{eg data transformation, APL handling, UL rendermg) ]

Code Smart , Build Big ! '/,

Methd | Rams | Ppose Reslt Tpe | Oigil Ay | Connon Use Cas =

map() New array | Transform each element | Same length Not modified Modify mlues {eg square) B

ﬁitﬂr[} New array | OSelect elemenls Same or less | Nob modified | Filter by condition =
uﬁduce[] i* Single value ] Reduce to a value Single volue Not modified Sum, max, count, ek,

| Chaining Methods :- O Reallife Use'Case:= 1 iPoTps:= 1

1| e Get tatallpri roduct | » Always use meaningful variable names
| lgﬁ nums .= [1, 2, 3, 4.5} ol m:re ihﬂn%%ﬂ :Pm:l “F;[H | | l':m;c,chrr, item, e?c.].
[ rES.LlH: = HUms ] ! 10% discaunt: | | ® Use an initial value in reduce() to aveid
B o o
' :l{;ifxcr;{_{jlcz n) = acc + n, 0); 1 E E::;: Eﬁﬂgg {-‘ gl s || (mop, filker, rﬂduﬁs for clzan ard readable code. |
i 4 e A ; | | ® These methods do not rnndrﬂj the origi inal array |
% console.lo (:;eﬁult] /1 60 ] L1 (immutable). |
|

\
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Mumbers are a fundamental data type in :l'uvo.ScriPt. HLOng with
basic arithmetic, JavaScript provides a powerful Math object and
special numeric values like NaN and Infinity to handle edge cases.

| Numbers, Math, NaN & IrrFinH:H

g I/aryylc

LEaMRM | LMD |

— =
—— A

Numhers power : \l
the logic. Math makes -
it Posstble NaMN and

N Infam’cg ha.m:]le. the edge

b N CCI.SES &

@ Numbers in JavaScript

¢ JavaScript has a smgr.a numeric type: Number
(&4-hit {hﬂtma Pﬁu'%t\' .
® It can represent integers and decimals.
® Tt con also represent very large and very small
numbers using exponential notation.

Supports special values: NaN, Infinity, ~Infinity.

0 /1 integer

(2) Number Methods & Properties (3) Math Object.
® JavaScript provides useful properties and

methods on the Number object.

» These help with checking, cmwertf.na,

and formatting numbers:

let num =

123.456:

. console.log( Number. MAX_VALUE);

console.log(Number, MIN_VALUE),
console.log( Number . isInteger(num));

let b = 3.14; ! decimal console.log(Number. isNaN(num));
let & = 1.2e3 /| 1200 (exponential) | | | console.log(Number.parseInt("42"));
let d = -5: /[ negative number console. log{ Number. parseFloat("3.14"));
{ e /{ Output: '
console. log(typeof a);  // number | Tarea3t3ns623157e4308
! Be-324
| = folse
| | . false
. ‘ 4
|| ek R Tt i S = ==
@ Basic Math Operations (5) NaN (Not-a-Number)
juvuScri.P{‘. 5upport5 all basic u.nﬂ'unehc uperuiors # MNaN is a special value that means
e - "Not a Number”.
M _ &Jﬂl& E—ﬂmiﬁ E‘aﬂ!—'i » Tt is returned when o value cannot
Addition 5+3 8 be converted to a number.
_ ' F< [ | ' ¢ NaN is of type number.
S.Hibtmdm ! L 10 a._l 6 « NaN is not equnl to itself
Multiplication * 5¢3 | 15 (you must use Number.isNaN(})
| Division f 10/2 3 E T
i Modulus 9 10 %3 1 . console.log(0 / 0); /I NaN
i (Remainder) _ . console.log(parselnt{“abc”}); [/ NaN
| Exponentiation ** ¥ 5 8 i console.log (typeof NaN); /! number
o ; : , console.log(NaN === NaN); // false
 Flaml e . mnsaLe.lng[Number.lsNuN{NaN}‘I- [ true
. console.log(10 % 3); /1 1 ﬁ e NN i &r 5 !
| console.log(2 ** 3); // 8 ! T !
! Lﬂﬁtaﬂd D‘F mﬂ =aoQr mam W |

; console. 105{5 # 2% 3% 11 {F’FMDAS}

@ Number Conversion

*  JavaSe rLPt can convert bebween sﬁrinﬂs
and numbers using built-in functions.

# Useful when takmﬁ an.rt or workmg with user data.

Exanple =

i console log(Number("123");  // 123
\ console.log(Number("12.34")); [/ 12.34
| console.log(parselnt("10px")); // 10

console.log( parseFloat("3.14abc")); // 3,14

ﬁ parselnt( ) and PurstF[{:a‘.:U ignore
! non-numeric. characters at the end. I

oW et Toata Sl il ooethialee e = Maloen BTl

Karyvio.com

A bl e s o AR A B b e e s el S i e R e

. Common Use Cases

4 ‘wurxmﬂ with user input 1Lu:rrw'.ﬂ-ruuna strmas

to numbers).

2. Performing calculations (eg., price, score,
percentage).

3 Awoiding NoN in computations.

4, Checking for Infinity in division or

i3 lcu'uje calculations,

5_ Formatting numbers for d.usplaﬂ

{using toFixed(), tolocale String( ).

 Example -

let price = 99.99;

console. log{ price. JtuF;xedI:E'}] 9999

| console. [u:u:u.‘PrLce Lu:qumLESkrmaUh /{9999 |

Beﬁer Undarsl:u.ndmﬂ Tudag Strnnger De.welnpers Tomnrw

—

— e~ =

U )

"'\-_

¢ The Math object provides mathematical
constants and funchions.

» It is not a constructor, so you den't
create it using new

¢ All methods and properties are static
(used directly on Math).

Common Math Properties:

e Math.PI /{ 3.141549...
« Math.E [l 2.71828..
s Makh SQRT2 [l 14142 .

ff 0.7071...

» Math SQRT1_2

Common Math Methods:

Math ahs{), Math round(), Math floor(), |
Math.ceil(), Math.min(). Math max(),
Math, random(), Math.pow(), Math.sqrt(),
Math log(), Math.exp(), Math.trunc()

@:‘ Mu{h mndufn{] retums a nwnber !
: between 0 (m-:hmwj and 1 E_Exclu.swt}

(S U

@IH-F

» Infl.miﬂ rei:lre.sen"s a value greater
than any number.

# It is returned when a number
exceeds the maximum value.

# -Infinity is less thon any number
Iie.rj_J result of dwidinﬂ a negu’twe
number by 0).

- Example i-

, console.log(1 / 0);

| console.log(-1 / 0);

console.log( 1e309);

| console.log(-1e309);

/] InFinL’u‘:{
[ =Infinity
[ Infinity
[l —lnﬂtinLtH

@ Infinity is useful for checking
limits and handling edge cases,

" |
(o

@ Quick Tips

U&E. Number, isMaN{ )
*sNuNU

Use parselnt(} / parseFloak() for
str'mg to number conversion.

./ Use Math object for mathematical
operations.

instead of

{ J Check for InanEEH when di.'.ri.d.ing

by zero or large numbers.
Al Lways vl lidate user mpu’r

be:Fura perrl:lrmng calculations.

ﬁ' “Mumbers, Math, NaN and ..J'l'Fil'I.ltH ,
form the backbone of numerical '
uFernﬁorLE. in IchScrEPt.' H

U i

Learn | Build | Grow | Get Hired \L'}



[Pege ] f Karyvio
ObJects in Ja.vaScnpt

Store and manage real-world data using key-value pairs

e e e

Dbjects let us
store related data and
Funcf:mnalltg together.
They are one of ?he most
important parts of

i

Jumﬁcrlpt !
@ What is an Object? Example :- e
Ans — e An object is a collection of key-value pairs. lel. person _S{I:  Key Points :- |
e Keys (also called properties) are strmqs ;mn.e o i | ® Keys are strings (written |
(ﬂr symbols) and values can be of any type iBE et = e _ without quotes in most cases). |
{ number. Etrmg array, function, another DbJECt etc). hobbies: ["Cadiﬁg"‘ "Music”] 1| o Values can be any data type. |
e Objects help us represent real-world entities 5 | @ Objects are mutable. I
like a person, product, etc. console. log( person); | ® Properties can be added, :
o Objects are mutable (we can chonge their values). [ // Output :- | updated or deleted. |
{ name: "Sovit", age: 21, ' @ Objects are unordered Ly
isStudent: true, ) | (but modern JS maintains I !
hobbies: ["Coding”, "Music"] } *' mﬁarhm mdﬂr) ,

e - B ki

@ Accessing Object Properties TP gt ! @ Adding & Updating Properties

Ans = We can access object properties using dot notation | Note :- Ans — We can add new properties or

or bracket notation. | @ Use dot rotation when L*Pd'“d:lz E*'SL‘”L! Ores:

: = | you know the key name. i Example :-
Eﬂ?ﬁ = | @ Use bracket notation when | bk person = { name:-"Souit” vage: 31 ):
let person = { name: "Sovit”, age: 21 }; | the key name is stored in | ;] ITZ ’ rt. » 93¢ A
console_log(person.name);  // Sovit | a variable or has spaces | g gl e i
le.loa( R T R | or special characters. | personicthy| = ' Dhubaneswar;
st G persan[ i D; | P i [l Update existing property
[/ We tan also use a variable as keH (| Ex = | person.age = 22;
it o = "peami Example - e e
let key {name : I B uste = £ full rome S, || console.log( person );
console.log(personlkey]);  // Sovit W eoncils el rame': /I Quipat =
d - i _miﬁﬂe_l?g(isfr_tj%l j?jn_e_ J’ - _,! { name: “Sovit", age: 22, city: "Bhubaneswar" }
Deleting Properties @ Checking Prupartg Existence @ Object Methods
Ans — Use the delete keyword to remove Ans = We can check if a property exists Ans = Objects can also have methods
a property from an UiJJEEL using in operator or hnsﬂwnprupnr*ﬂf}_ - (functions as pruperf:ip_s)_
x o &_Mp.lfr et
Example :- _— Example :- v ot |
let person = { name: "Sovit" , ‘age: 21 } let person = { name: "Sowit” age: 21 b name: "Sovit”,
delete person.age; console.log("name” in pers-nn); [l trie greet: function() {
console. log( person); console.log( "age” in person); !l true console.log("Hello, Tam * + this nome);
/I Qutput := console. log( person. hasOunProperty( "name”)); // true }
{ name: "Sovit" } console.log(person. hasOwnProperty("city")); // false | person ar.ﬂﬂ )i I/ Hello, T am Sovit

—— —— .__.__________.I

Nute - *hlﬁ refers to the current ubJer:i

@ Nested ObJecis Object Dastrucf;uring Sprea.d Opem{'.or with Objects

Ans = An object can contain another object Ans = We can extract properties from an object Ans = We can copy or merge objects using

as a property. using destructurmg (ES6) the Sprﬂad operator fj
Example :- Example :- Example :-
et PFUdE” = { let person = { name: "Sovit”, age: 21, city: "BBSR"}; let abjl = ffazt, k2 )
e A let. { name, age } = person; let obj2 = {c:3,d: %4 L
r.ESS 11 o I I: ) g {, ¥ :
city: “Bhubaneswar”, xstls logRnams) 0y let ubJa { ..objt, ..obj2 };
- state: "Odisha” console log(age), 7/ 21 console,log(obj3);
g } !l We can also set default values /I Qubput :-
- £ let { country = “India” } = persopz—— - [T
‘:'"5‘:"‘5' log( shudent. address.city); // Bhubaneswar console. 1l:|g|:£i}unt1'[:|:| /I India i g o)

P Object. kegs() values(), Entrnes() | | Real-Life Example :- || Pratice Tasks :-

e lets create a product nbji—:c’t for 1. Create a student thact with name,

an e-commerce website. age, and marks.

|
|
i = et Prnduct x { | 2 Add a new PFDPEI’['.H 15!‘0.11&' to it.
- ”'E——'FE - id: 101, |'| 3. Updote the marks value.
let person = { name: "Sovit", age. 21, city: "BBSR" }: name: Fupl:up", ! 4. Delete the age prupertH.
— cunmlelﬂg{ﬂiﬁe:t.kEHS{pEr‘SDH}:". /1 [ name’, age , ‘city" | PréEETkEDEGDJ L1 5 Check if ‘grade exists.
‘ loalObiect. 1. e s vRRERN inStock: true, _ 4 PR
. console lngl.\C'béer:t unlnw?{pfrsan,], /[ "Sovit”, 21, "BBSR" ] defites § beands "Dell". roting: 45} | 6 lsit clastr;ctur ing to extract name
- console.log(Object..entries(person)); Y. : | and marks
Ill-IIII- [[lml* .Sﬂ'ul'it" ]J [ IESEIJ 21 ]J [ 1Citle "EIBEIR.“] :I LEDHSOL&IOH(FerMLHEmE:I; IJrI.'I Lu_PtﬂP ! | ? Mergp tue Dhjei:tﬁ U-';tﬂg SPf'Eﬂd r}iﬂ‘ﬂtur

_II__ ey e

Karyvio.com Objects Help Us Model the Real World ! ',
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@ Spread & Rest Operator

.. to work with arrays, objects and function parameters easily.

“Small syntax...
Big pﬂssibLtities. o

That's JavaScript I" 11
=

Spread Operator with Arrays

Whr.ﬂ: are Spreud and Rest?

' Both use the same SHr'I-.tl:lK ... but work  Helps to copy, merge or expand arrays.
dtfferenﬁg dependmg on the *.':Gnl;ext e [Does ru}t change the original array.
@ Spread - expands an a.rraﬂf c}bject i EE'-’IIB e

into individual elements. ol [ ol

e Rest = collects multiple elements mnst arré > EEF g z% [ -
into a single array. const arre = [, J, 6] kN
const merged = carel a2l 1 9 3

| console.log(merged); 7/ [1. 2, 3, 4, 5, 6]

[ .Spr-*éo;d expands |

@ hikoftes i
e Spread > "Unpm:k" !

" .. e const copy = [...arrl]: elements. 1 |
® Rest > “Pack & console.log(copy); [, 2,3] L-—- A
@ Spread Operator with Objects @ Rest Operator in Functions
e Helps to copy or merge objects. * Collects multiple arguments into an array.
. UseFul f';}r Qddmg /updating properties. o Useful when we don't know how many arguments
Wi sed.
Il be passed U
- =T Example ;- ' Rest collects
const user = { name: "Sovit’, age: 22 }; ! . S
T v . function sum(...numbers) { ' elements into
const updatedUser = { ...user, city: "Bhubaneswar }: ; 4 o i |
return. numbers.reduce((acc, num) = acc + num, 0); | | an aray. | |
console. log(updutedUaerj ! | A
i £ nanle_Sw:t ilge 27 th “Bhubaneswar” } | console gL, 3, ) o — £

—— e ——————— e —

IF the same key exists, the new value will HE
[ ﬂ‘u"'EI‘I"Ld.E the nld one. |

e 2 S P R et o 2 Lachr it v |

n:-::-rlsr.sLe.lcg(sun't(i[]J 20, 30, 40));. // 100

Rest Operator with Array Destructuring

o (Collects the remaining elements into a new array.

Rest Operator with Object Destructuring

e Collects the remaining properties into a new object.

== — _r_ - = === s —— ———— ‘ EMLPL'J_*

EEQELPE. e const | name, age, ...others } = {

const [first, second, ...rest] = [10, 20, 30, 40, 50]; me: "Sovit”,

¥ ; age: 22

console.log(first); /110 city: “Bhubaneswar,

console. log(secund /20 job: "Developer®

console loggreat} // [30, 40, 50] | 5

Fi o L L W W) i | consale log(name); Il Sovit

| cnnﬁnle.lng(uge); [ 22
| console.log(others); /f [mtg: "Bhubaneswar”, job: "Ueueloper"}

Bl

@ Shallow Copy vs Deep Copy

e Spread creates a shallow copy (copies only first level).
 For nested objects/arrays, use deep copy {str‘ucturecil:lmﬁ

. Use Cases & Best Practices
Hergmg arrays and objects

or JSON methods), j !E';.EELL:S iitgpgtt::;jm:\:t&;@mﬂ original
Destructuring arrays and objects
Shallow Copy .(Lﬂﬂ spread) [[_)efP Copy (“5”"%] simcturedﬂme) 5 Handling FEcEmn :‘Elmmmeter;[
const objl = { @z 1, b: { e 2 }}; const objl = {a: 1, b: {c: 2 }}; o Useful in React and modern JavaScript
const obj2 = {...obj1 | const obj2 = ﬁtruu:turedfllﬂne(objﬂ; Irnggd:anl TlEE
obj2.b.c = 100; obj2.b.c = 100; e Spread = expands elements, '\I._,IJ
console.log{obj1); // {a: 1, b:{c: 100}} | | consolelog(obit); // {a:t, bi{c:2}] e Rest = collects elements. !
[/ nested object is still shared! /! ang'erl remains Lmdmnged . ® Spread makes a shallow copy (not deep). !
. ® Use structuredClone() or JSON,parse(TSON.stringify() }

Karyvio.com

“Code Smart. Learn Deep. Grow with I{urgvia."

For deep copy {w:.th lmta.tmns)

Learn | Build | Grow | Get Hired \ s
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Prototypes and Prototypal Inheritance

in_JavaScript

JCU."D.SLFLF" uses prutctq:aT inheritance instead of classical inheritance. EuerH ubj_er:t
in Jr:wﬂf:u:npt has an internal link to ancther GhJec* called its prototype. This allows

al:nJa\.E.s to inherit pruperl‘.ms and methods from other ULJEELE

(D) What is o Probotupe?

e A prototype is another ubjezt that an
object inEa

e Every Javabcript object has an internal
[[Prototype]] link (also accessible via

_proto_ )

o When you try to access a property or
method, JavaScript first looks in the ch'E:L
ikself, then in ils prototype, then in the
prototype’s prototype, and so on (prototype

chain).

@ Example :-
const person = {

name: " Sovit”
if

console lnﬂ ( person. _

proto. ) /1 {} (b e

rits Prﬂpﬁrties and methods from.

@ Congiruckor Funclions ond Probshge

o When you create chiects using constructor

functions, methods are added to the pruEuLHpa

so that all instances can share them.
o This is more memory efficient than defining
mﬂthod.s inside Ehe DDI"LE".I‘LI.L'I'.EII‘

function Person(name, o.ge} 1
this.name = name:

this.age = age;

1

I

function() {
I'm ${this.name}

Person. prototype.greel =
.

£

console. lﬂg{ “Hello,

}
const p1. = new Person("Sovit”, 22);
const p2 = new Person("Smruti”, 21);

[l Hello, I'm Sovit
// Helle, I'm Smruti

pl.greet();
p2.greet();

(7) Buib-in Prootges

@ All built-in objects (Array, String, Number, etc.} have prototupes.
@ You can add custom methods to bullt-in protobupes (not recommended

in pmduchcm

| Example - B - s B

Array.prototype tast = function() {
return Lhi.‘.{tnl,s.'lem:‘rul - 1]

L

[10, 20, 30];

cansole. log( numbers. last( }), f 30

const: numbers =

Kargvi.o.com

() B

@ TIFI'

pe_Chain

o Ifa prmper‘H is not found in the current
object, JavaScript locks up in the prototype.

® This continues until it finds the property
or reaches null:

e The top of the chain is Object prototype,
which has no prﬂtotﬂpe

G Examgle -
const arr = [1, 2, 3];
mnsaieingi:urr .tnString-{ );
console.log(arr.__prota__);  // Arrayprotobupe
cnnﬁn[e.lug[arr. __proto____proto_ -3
/1 Object prototype
console.log(arr.__proto____proto____proto__};
fI null

Prototype Chain (Array Example)
| It.2,3] |
T A

[ from ﬁrr-:g.prﬂ"-ﬂthe

| JavaSeript looks
Array.prototype ] : for PmP"J"tL&i in
‘I‘ | this chain
Object.prototype I |
3 ¥
null

_'pmtn_

Type Frnpertg (gbpd} Intemol link
(accessor)
Used for Defining methods | Accessing the
on constructor | prototype of
functions an object
Available on | Functions All objects
(constructors) (legacy, use
Editable Yes Yes (but not
recommended )

Use Object.getPrototypeOf(obj) instead of
—proto__ (modern approach).

® Use Object setPrototype0f(obj, proto) to
set. prototype (use with caution). i

U/
Key_Takeaways

\/ Everg object has a prototype.

se Ubject.createl | for inheritance.
' “ U [}bJ {) for inh
\/ Understand the prototupe chain.
prototyp h
‘/ Avoid ‘modifuing built-in prototupes.
S procotyp

V' Use modern methods ke Chiect etFrototupsCF),

Build concepts deeply, code confidently."

&/ JavaScript uses prototypal inheritance.

v Use prototuype to add shared methods.

/" "Prototypes muk:\ =
I'(\ JamScr'LPt flexible,
|

¢ powerful, and un{quﬁ.; y

, i
‘\.__.\q_”_%_’_’\ ~ -"\JJ

S

A

(3) Crealing Objcs wih Protopes

e You can set the PFD':‘J".HPE of an object
using ﬂhjan:t create( ).

e This allows an ﬂbjeﬂ_ to inherit from
another object.

"

@ Example -
const -:|.n|.n"f.1.|. ={
speak( )

mr-:.mta log( "Animal makes a sound”);

i

const dog = Object create(animal);
11 Animal 'makes a sound
| console lagifdng. __proto__

@ Note :-
o Object create(proto) creates a new object
with the given pmtnbdp-e.
e [he new objeci. does not copy properties,
it inherits them through the prototype
chain.

dog. speak( };

e u.r'timﬁl?,"j {f true

I
U/

@ Inheritance Example

e You can achieve inheritance ]}H setting up
the prototype chain.

" e - 1
function Animal(name) {

this name =
",

TUAITLE

Animal. pmh}l:gpr' ‘-GHHE{lU = function() {

console cgl Hi, T am ${this.name} ):
;-l

function Lrnq name, brEﬁd,. ]

Animal ¢ :Jllf*th name); // call parent. constructor
this. breed = |:re:—,|:l
i
Dog_prototype = Ob ject. create( Animal. prototype );
Uog. prototype.constructor = Uog; 1/ resel: constructor

Dog. prototype.bark = function( ) {
console.log( "Woof! Woof!" )
const d = new Dog( “Tommy", "Golden Retriever”)

AR

1 Woof! Weaof!

1

d.sayHello();

d, bu.rk':};

I am Tommy

@ Common Tnkerview Guusstions

1. What is & prototype in Jay m..ru:u

2., Explain the prototype chain.

3. What is the difference between prototype
and __proto__?

4. How does inheritance work in JavaSeript?

5. Why is Object.create( ) useful?

6. What is Object getProtobypeOFf( )7

% Can you mudi‘.uﬁu built-in _]:-r‘n:lttlbjpes,':"

Should you?

Learn | Buld | Grow | Get Hired \'',
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Date & Time in _JavaScript

Work with dates, times, timestamps and perform useful operations.

(2) Creating Date Objects

() What is Date Object?

e "'-II:- g

. In JavaScript, Date is a built-in object
used to work with dates and times.

o It stores the number of milliseconds
since 1 January 1970 (Unix Epoch).

o Date Ubjects can be created in different wais

and provide many useful methods.

@ Important Methods

¢ Karyvio

LEARN | BLELD | OFOW | (GET Ferely

“Dates are
just numbers,
but JavaScript makes

them useful.” 11
\_‘\W

' Eanmnh

const now = new Date(); /! current date & time

const specific = new Date('2025-09-12°);  // specific date (YYYY-MM-DD)

| const dateTime = new Date(2025, 8, 12, 10, 30, 0); // year; month(0-11), iday, hour....
const timestamp = new Date(167253120000); // from timestamp (ms)

L‘ﬂ-nsﬂle.icg{ now J;
cunsnle.log{sper.iF ic);
console.log{dateTime);
cunsnie.i&g{ Eimestnmp};

/[ eg. Fri Sep 12 2025 17:30:00 GMT+0530 (IST)
/I Fri Sep 12 2025 00:00:00 GMT+0530 (IST)
[/ Fri Sep 12 2025 10:30:00 GMT+0530 (IST)

@ Examples - Gelfing Date Parts

Real-world Use Cases

" Displaying current date and time on a website.
v Scheduling events, deadlines or reminders.

" Calculating time difference (e.q. age, days left).
 Formatting dates for users.

v/ Working with timestamps from APIs (e.g,, JSON data).
o’ Building countdown timers.

e

Karyvio.com

. What is the purpose of the Date object? |
Why is menth 0
How do you get the current timestamp?
How do you calculate the difference
between two dotes?

How do you format a date in YYYY-MM-DD
format?

How can you add dﬂHSa‘rhEﬂFE to a daote?

“Time is a valuable resource. Use JavaSeript to mﬂnnge it wlse!g

getFullYear() | Returns the year (eg. 2025) Em - _ i !
getMonth() |Retums the month (0 - 11] const now = new Date(): |
getDate() 'Rﬂt“f ns the dﬂﬂ of the month (1 - 31) | console e.log(now. getFullYear());  // 2025

EEIIDEH[:} p M I_Bﬂt_}lmﬁ HIIB dﬂ.ﬂ Df the WEEk (0 - 5} i | || console. lug{now getMonth()); /! 8 (September, 0-indexed)
getHours() | Returns hou,rs (0-23) | | console.log(now. getDate()); /] 12

getMinutes() iR'?t'_imS iniiikes (0 - 59) | console.log( now. getDay( ) ); /5 (Friday)

getSeconds() | Returns seconds (0 - 59) | cnﬁsute.tugﬂmw.get:?uri{ :‘;J; | j:': ;g

getMilliseconds() | Returns mi lliseconds {ﬂ 99‘3} ] Ez:zz[:-gggz::gzté ;,2;1 mjzfﬁ e

'ﬂiﬁjﬁg‘g Iﬁzz ::::T&E;f since, 1970) || console.log(now. toDateString()); 7/ Fri Sep 12 2025 .

: . u e console.log(now. toTimeString());  // 17:30:00 GMT+0530 (IST)
taTLmeStrmg(] ' Returns time as string T | | | console.log(now. tolocaleString()); // 12/9/2025, 5:30:00 pm
teLcmlaStr'Lng[] | Returns local date and time 1.3 ' | console ':'3{“‘” tnISCJS’erq{ Yo/ 2025-09-12T12:00-00.000Z
toIS05tring() Returns dﬂiﬂ in 150 ﬁ:r'mut (uTC)

@ Setting Date Parts @ Tunestamps & Calculu.twns

|Eﬁﬂlﬂﬂl& as | ‘@ N;ll:?,__: .1:-:}1'.1.5* nDl.';r = new Date():
const d = new Date(): const timestamp = now.getTime(}; // milliseconds

| d.setFullYear(2026); /1 ‘set year ® Month is O-indexed console.logtimestamp));
d.setMonth(11); /! set month (December) | | (0 = January, // Convert to seconds
d.setDate(25); /i set day 11 = December ). | console,log(Math. floor{timestamp / 1000));

I d.setHours(10);  // set hours e If you set o volue out | // Add i d“*:i_s F 0 r s
d.setMinutes(45); // set minutes of range, Jﬂqucrlpt Eﬂ:;l;l;;!;:{:"ie;tﬁe;::\w Date(now.getTime() + 7 * 24 » 60 = 60 + 1000); |
d.setSeconds(30); // set seconds automatically adjusts it i A |

: ; /I Difference between two dates _

| console.log(d); // Fri Dec 25 2026 10:45:30 ... '«.I_.I} const dl = new Date('2025-01-01');

const d? = new Date( 2025-09-12'); -
const diffMs = d2 - di; |
crmsuia lcglideFMs /(1000 = 6{] . ECI * 28)); I d.m\._[s

.Commnlrﬁmwﬂueshons © Tlps&BestPrach:es

v/ Always be careful with timezones
(use toLSUStrmg{] for UTC).

v Use ful date formats for users
I:E.g., fﬂLucuLeStrmg(}:].

v Remember month is O-indexed.

v’ For date calculations, use timestumps
(millisecond values).

v Consider using libraries like date-fns or
Moment.js for complex date handling.

1

s

-indexed in Iﬂ.-.rtlSu:nFrbr

Learn | Buld | Grow | Get Hired \
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Set & Map in JavaScript e )

Set and Map are modern JavaScript data structures introduced in ES6. data structure 3
They help us store unique values (Set) and key-value pairs (Map) with for the right thlem 5 >
more powerful features than regular objects and arrays. S LINEY
(1) What is o Set? (@) Creating o Set
o A Set is a collection of unique values. Bamgle ;= j S R
e It does not allow duplicate values. const s1 = new Set(): // empty set
o It Cm} store values of any tHPe (PFMLJLL“E const = new Set([1, 2. 3, 3,2 11); L duphcates removed
oF Db.JE':U- console.log(s2); // Set(3) { 1, 2 3}
o The insertion order is maintained. = — ——— =
' S ' ﬁddmg,.m,ﬂ.&t | . DLl. liﬂﬂiES
@ T_h_.u}.l(._.ﬂf_,_,_l-t as: ! s1.add(10); - ureP ﬂutﬂmﬂttl:ﬁll.H'
o A list of unique items ' | sl.add(20); - ignored
o Useful when you only care about values, | | sladd(10); 1/ duPlL*CﬂEE_ ignored | I
not. key-value pairs. OU i | consolelog(sl); //se(2) {10,208 |1 M
@ Set. Methods @ Set Example in Practice
| Description i Emmnla ET) T ST S -Se£ i,s. great
udd(vu.l.uz) I ﬁdds a vnlue = the set | | ::,urt:at Fruwsu = new Set(["apple”, "banana”, "apple"]); for removing
S : FruLLS.add{ mango }; l foiles 4
J_:lelgtﬂ(ml_ue:} _I Remﬂve.s a VGj.L.E'E. frnm |:|’te set ; console.log( fruits.has("banana”));  // true ' 1 ES! il
has(value) | Checks LF a value exists ' console.log( fruits.size); /3 SRR
3 = RE T < lets.deiete("uppie";l; ' 1
ﬂl“*’ﬂf(} Remmres all vaiues 5 cunsn[e.[ng(FruLts}; /I Set(2) { 'banana’, 'ma.ngﬂ'}l o/ .

| size , (RSt the ramben: ok lialies fruits.clear():
| LAl LTI L A consolelogl fruits);  // Set(0) { }

@ Removing Duplicates from an Arrag @ What is a Map?
Example i=

® A Map is a collection of key-value pairs.
! const numbers = {1, 2, 2, :?, % 4 5] e s in ° EEHE Ciﬂ betlf{ :ﬂﬂs i;_ﬂpe (ngt just strmgsﬁ.
| const unique = [....new Seb{numbers)]; i o Remembers the insertion order.

| cmnsmle.tug{unique}' 101, 23 & 5 ! V), e Provides better peanrmam;E and more features

than pl.ﬂ.i.n objects in many cases.

Map Methods

| "l."ers COMMOr.

. bample | || Map can have Method ~  Description '
| const ml = new Map(); // empty map : keys of any type set(key, value) | Adds or updates a key-value pair |
| const m2 = i ?”iﬂPf:[ | . (strings, numbers, get(key) | Returns the value for a key
| L i TR | “bim functions). | | pos(hey) | Checks if @ key exists
‘ ["age’, 22], { L delete(key) | Removes a key-value pair
I i P T A e clear( ) Removes all entries
| // Mas(2 = 'S - - |
L FT?iE_{iﬁ_(_m.zi____ HE{‘ )iy e :s__w_"t_ _uga_ : 22 } size Returns the number of kag-vniue Pmrs
@ MG-P Example in Practice . Set vs Ha? (Quick Compunson}
il AL = -
e | Eeature Set | Map
‘ corit gl = iew ) | i
user&et{"nm", “Sovit"); | i ! _
| user.set( 101, "Student"); Duplicate '-'ulue;s_ Not allowed . KEHE must be unique
| user.set(true, "Active”); _KEH !'Hpe_ _ Volues only | Any type (string, number, object, eh:_}_
| console.log(user.get("name"));  // Sout | Order Maintains insertion order | Maintains insertion order
' cnnit}le_[ﬂg:,‘user.hﬂﬂilﬂl_lj; /[ true i Methods add, delete, hos, clear, size | set, get, has, delete, clear, size
I user.delete(true); ! |
ccnsﬂ[e.[ﬂg[user.aze} [iF2 Use case Remove duplicates, Store related data (like IDs and
| console. lu-g(ueer) [/ Map(2) { name' =>'Sovit’, 101 => ‘Student' } membership check values)

Kal‘HVIO com ‘Right data. Better solutions. That's JovaSeript” | o | Build | Grow | Geb Hired .J__',




[Page 21 B Kary jVIO '

¥ P AR | TRLBLEE | CMCRA | EETT e

DOM Selection and Traversal AR R

: . SeLact elements wisely,
in Java_ScrL Fi > because every great /

[ interaction starts with
The Document Object Model "DDV} rerrseven_s the structure of a web page as a N fuldu‘eg the ri.ght et
tree of I:ll:lje*wts Ju.vclS:rmt can select, navigate, and rnmupulme these elements us ing %\ 1
various methods. Se E-_tmq and traversi ing elements is the first step before you can U
Lh:mge their content, btUJ_\E'-S- or attributes

(@) Ways to Selec Eloments () getElementByld() (@) getElementsByClassName()

& Jﬂu.:LS{ripl; provides multiple ways to select & OSelects a single element by its unique id. o Oelects all elements with a given class
elements from the DOM: e Heturns the element or null if not found fraae

< getE amenLEnHI d0) B e e = . ® Returns a live HTMLCollection.

qetElementsByClassName( )  Example - ) N w0

S - -

L

L getE[emeningTugNumgfj const heading = document.getElementByld( "title” ); const items = document.qgetElementsByClassName
e QHBFHS-ELectur‘(] console.log(heading); // <hi id="title">Helloc/h1> ("item"); i ;

5 quEFHSeLE-EtGFﬁLL{} cnn;«.c!e.?sq':;‘.-:rns}; [/ HTMLCollection(3)

I:-'J!".&Cllﬁ.i.{:g':i.tlirﬂ.‘.-[l[:'-!;': /I first element

(@) glflementsByloghone) () guerySelector() @ querySelectorAll()

o Jelects all elements with a given tag name, e Selects the first element that matches Selects all elements that match o €SS
o Returns a live HTMLCollection. a £55 SIEIIl‘-":ﬁ?-r ] selector.

e Returns the element or null ® Returns a static Nodelist.

| Exomgle = | | Bamgle - Bl L A HE g s i)
1_:1rl.:-'.* Pﬂr-;LFrﬂF-F_-. = document .:j._._,_l,eﬂ wrts I:Lj {J..ENH'ME const firstTtem = -'_{ft-a;umer':i_c;:ut!r.:if_:tuuct-':rf“.i.[frr'.”], cofich ikmmies:= ;'l,-_-.r_.inl,,_r..e__ﬂu._d_r.ﬂFJ',_,ELECiL,;-,,-,E'.,;_i‘{"_._Z;E,-.-._"‘;J-
Cplhi console log( firstltem); // first element with class console-log(items);  // Nodelist
rJPJﬂlrlhﬁ]i‘FﬂrﬁqrﬂFiiﬁ;j 1 HTMLCollection T S Qi T

o e i 2 3 M st B b e G N R temsorcaciiie, aex) (=2
ﬁ'jr.ﬁlhd._.'.lﬂ‘_;_.ill';lﬂ-GF"'.n'_L'hr, I first <p> element COoNEL bin = {Lfl:u_lnﬁlu_.-:|ULr5qt.u-_-_\*.\ #submil. b -:-f--‘f.SL?ln'-_'.i.\'lL]':l'..'I.dl.:!:f-. oy
console luq'\:h‘_n;‘; {1 element wath id="submit" 1 o 5

® CSS SE].ECtDI‘S Y-D'l.l. Eﬂn USE @ DOM TrEE. Strllﬂtl.l.r& @ ﬁhﬂ Truyerﬁﬂl?

I"‘ic_?.f_m__rl._use and valid CS5 selector: = - o After nle:mg an element, you offen
Selector QLN.EE. _ need fo navijate to related elements:

' il [ qua'gﬁl i or(_#’u&en_ S | parent, children, siblings; etc.

- o Iraversal helps e throiugh
class docmnanl.quergﬁe.actnr( icard”) I'_E-::\;Ef;ll:i L:';F; e e ik
tug dmmmnt.qua'HSeiactm{"dLu")
classl.class? | document.querySelector " box active™) N Tip -

| - i i || et ] | [ dw . VI
attribute document. quﬂ'HSEieda‘( mpui‘[i'.gpa text']" ) Think of the DOM like a Fﬂmihj

' ' tree: ench element has parents
descendant document, Selector( "ul L") P '
| e . : | : P |'“E J children, and sihi.mH's. T
child docwnent,quﬁ'g&iedur{"ul > L") -@'— Note :-
pseudo-class dacumeni‘..q_um’gSeiedur{"u.fhwer"} . o The DOM is a tree structure
~o=Tw ® You can select the parent, child, or sibling elements
using traversal properties. \l.:}

Common Traversal PQP'@__@;E @ Trr:wers.al Emm.ples @ ﬂag Taieuwagg
&‘—’lﬂﬂ_ Description ! ., W il . v Use the right method to select

e ] elements (1D, class, tag, or

parentElement Rekiirns Hhe pareri dﬁne.nt cmst tiu. = d{:‘.-.l.l'l'l,l-_'r.[.q..'t': H\_lxl.-....tdr'._‘ bex"): query Selector).
' children ' R HT?‘TLC backion of child: ol E'i; /1 Parent. element 5 . « qu&r‘HS-E. lector() -and
. : | CI:"lEEI'.E.lEBIiE[lU.FIGFEF.LEI.EJTIEI'.U,' I <body> quarHS'e ectur.ﬁ.ll,(} are more
| firstElementChild | Returns the first child element. LU 7 Chidren flexible (use CSS selectors),
lastElementChild | Returns the last child element. console lt:..;[di-.r children }; /{ HTMLCollection -J Traversal |‘{-E|.P5 you I'l.mfi.gﬂtﬂ
o ' A sl : console.log( div firstElementChild ); // first child between related elements
| nextElement Sibling _ Returns the next sibling element. | i sbings v Understand the DOM tree
_ WEM%MH_ Returns the PIERS ﬂﬂmﬂ elgment | | consolelog(div.nextElementSibling); /f next sibling structure. _
closest( selector ) Returns the nearest ancestor that matches cansole log(div.previcusElementSibling), // previous sibling v MW ek LFm .ELEMMt
exists before using it.

| the selector J1 Closest: ancestor 7 Use closest() to find the nearest

console.log( div closest{ “section™)); // nearest <section> matchms ancestor.

1 “Explore the DOM, because powerful web apps
!_(_O._I"HVIO.COm _:'iturt_jri_h untiersl:u.ndmg Lhe sh'l.u:ture : Learni | Build ) G| Gk Hired 1:_'}




DOM Mani

pulation in JavaScript

DOM Hanipulutinn mearns changing the content, structure, and 5|:3Le of HTML elements
using JavaScript. After selecting elements from the DOM, we can modify them by

o.dding, removing, or updatmg content, attributes, and stﬂles.

Cl'umﬂu_13 Content

e We can change the content inside an element

using:

o innerHTML(parses HTML)

@ textCﬂnl:ent[nn[H taxt)

e innerText (visible text, respects CSS)

| const tLtLe 3 dncurr*em qetElemﬂtBJIdf Litle" );
| titleinnerHTML =

| title textContent = "Learn JavaScript”;
“Build, Grow, (Get Hired"}:

title.innerText =

Q- Note .-
o Use textContent to avoid XSS attacks
when i.I'ISEI“tiJ'LS user 'mput.
e innerHTML can be used when you want
to insert actual HTML.

(@) Adding and Removing Elements

“<h>Welcome to Karyvio</b>";

e We can create new elements, add them to the DOM,

and also remove E:-:'Lst'mg elements.

(Example =

{1 Create: a new element

| const newPara = dﬂcumant.createﬂement:"P'};

"This is a new Furagrﬂi:lh.r";

| newParo.textContent =
I‘tEwPCLI"El.SiZHI.E.CUI.ﬂI‘ o

[/ Add it to the DOM

"gre en’:

cnns’t container = document. getElemenl:BHId ‘conkainer” J:

container. uppandChlernr‘wPﬂru I

[/ Remove the slement

document.getEl ememﬂuIdlr remaveBtn" ). addEventListener( "click”, () = {

container, rmevPLhLI.d' newrara);

L 1);

Working_with classList
® The classlist property provides easy methods
to add, remove, 'mgg[e, or check £S5 classes.

const btn = ducmnt.gelflementﬁﬁfd{“htn":l;
btn.classlist.add{ "active” ): !/ add class
btn.classList. remmeli"nctiveﬁ:. a"-" remove class
btn.classListt -:}gg;elL “active”): togqla class
console.log(btn .classList. wrmb:ur'mlr active”));
’f chack LF class e,x'sts

@ Common Interview Quzshms
L. What is DOM manipulation?
Difference between innerHTML,
How to create and add a new element?
How to remove an element from the DOM?

0= -, e G Py

Why is textContent safer than innerHTML?

Karyvio.com

£ 120

innerlext and textContent?

How to change an element’s style using JavaScript?
What is the difference between classlist.add() and className? J’
How do uow check tF an element has a class?

(2) Changing_ Attributes

e We can get, set, or remove attributes
of an element using:
° ﬂetﬂttrihutel: )
e setAttribute()
e removeAttribute()

const anF = document. ge’tElementB JIl:ll Lmk 3 |
link setAttribute( " href",
Link.setAttribute( “target”,

-

h[tps Mkaruium com J;

_blank™):

consote. {4::91~ link. getﬂttrlbuln hreF"}j : |
lmk ramuveﬁnttrthute( Lurget IE

. ® You can alse use element.id,
element.classMame, element src, etc.

dire::l‘.LH for common akttributes.

& Karyvio

> LEARM | M D | OO | DT HARED

; "With Ja.m&:ript,
we can turm a static web page
’(th:-a dynamic andmlern;:tm: '_

e:upera,mca i ‘:‘, i
Chang StHh:s

e We can chn.nge CSS styles using the
E’LHLE Prugerlzﬂ.

- (_;tHI.ES are written in camelCase

{IF‘ H backgmmd{.a[urj

LEMF!-L- =1 il

; const box =
' bnx.stglp Gﬂ.Ekf‘quﬂL{LDlDr‘ 2 lnghtbme ;

chLunrnE gel:Ehmenf‘.Eu[m bc:x "I;
hcx.sl:ljlz.-:nbr = "darkblue”;

| box.style.padding = "10px’;
| box.style.border =

@ Note :-
e Inline si:g[es override external CSS.

e For multiple stgles. you can also use
classlist {recummendacl}

Bl
i bux.stHle.-rDrLtSize = "20px’;
[

"2px solid blue;

@ Useful DOM Mamml.uhm Methods

Real Example

o Leb's create a button thal changes text
and style when clicked.

Bangle =

const btn = dl:'tum.erl’r. g&iE[emeniBHId chunqaf.‘ntn ];

const hem:lmg = document. g&tE errLEmEJTd*r heuqu 1

btn.addEventlistener("click™, () => {
heading.textContent = "Welcome to Karyvio!”;
her:.quﬁ te.color = purple

heading. slH[e fontSize = "24px”;

heading.classList.add(" htghught )i

| nom Hu:upul.-:d:wn Flo-.-.r

Select Element
I (gelElementBuld, querySelecier) ]
¥

Manipulate
{content, atinbutes, stglu:l

Result
(Updated Web Page)

"Small Code Chﬂ.nges 519 User Expermnc&

e e LN TSN T e

| createElement() | Creates a new HTML element
appendChild() j Arlcls a cI-LLi:i elemant at the end
AN e e sy . (& e o) removeChild() ‘ Eemmras a child element :
replaceChild() ‘ Rep[m:es a child element with ancther
insertBefore() | Inserts an elemml. beﬂare another
innerHTML | Sets or raturns HTML _conkent.
textContent _ _Sel:s or re'Lurmi text content
setAttribute() | Sets an utEthuLe wvalue |
getﬁttnbute[] | Gets an attribute value '
remuueﬁxl:l:n.hutef] | Removes an attribute |
classtist.add() J Adds a €SS l:|.ﬂ55
c[uss__Ltsl.n_z_mqvg{} | Removes a CS5 class !
c[assList.tuggle[_} | Toggles a CSS class |
styleproperty | Changes inline CSS styles |

. Key Takeaways
Use innerHTML, textContent, or
- innerlext to change content.
1 o Use setAttribute(), getAttribute().
removeAttribute() for attributes.
&/ Use the style property or classList
' for SEHLins.
v Use createElement(), appmdﬂhi.l.dl:l
removeChild() to add or remove elements.
! v/ DOM manipulation makes web pages
dgnumi.c and. inkeractive.
v Hiwaﬂs preFer classList and external
CSS Fﬂr cleuner Eﬂdﬂ.

Select

— Change
= See the |
result in

the browser
I
W/

Learn | Build | Grow | Get Hired 7
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Forms and Form Validation e

. . ¢ "Good forms dont just o
in_JavaScript (el ik g ot )

\_a better user experience.” |
N i1

Forms are used to collect user [nput. ImuSn:riPL hEi'.Fs us validate the form data

\
before subm{tting it to ensure correct. secure, and LL&Er—‘Friiflldl.Lj I;FPLLi'-,. TN kA A _U_ :
@ HTML Form Basics @ Accessing_Form Elements @ Handling_Form Submission
A form is created using the <form> bag, We can access form elements usi ng ® We can handle form submission using
o [t contains I.J".Fll..l.. elements like text, email, Ie,l;ﬂgmen[;ﬂsldl :];L.LEFH...ELELEGF. or the sibmik event
Pasﬁwurd, r_heckbnxj radio, etc. Fcrm_gigmgnts._ o Use event. L.rewntL}E-ﬂu[ .U.l Lo 5.+_|:|p
® The action attribute defines where to send o We can also access all form data using default page reload.
the data, and method speciﬂﬁ the HTTP method the FormDakta API ® Then validate and process the data.
(GET or POST): — e — T e x
. - ] ¥ | Elﬂmdh_ - I8 = ' - r
L Ml_-_ == = = —— | const form = document.getElementBuld( " signupForm” ); form ‘lddhmt# nenet iy e) g é
<form. id="signuzpForm” ackion="/submit” method="POST"> const namelnput = document qetFlementByld( " name); ’fr ﬂ&m'}f b M) uh”lf 'M}P .!-ﬂ'hﬂg fss
: ; [ ‘ o consotel ogl Form submit Ered!™)
<tabel 5Nome: ~:u‘1.|:-ut '5_|:|.Pe=“*.<'_::t' id="name  /></label (il const errﬂ|ﬁu|.-.1|. = dm&ﬂ&.ﬂi.qucrjfmiecﬁgrf" ﬁvmmiu;l; LT val ldﬂ..f and process drll:u e
<label>Email: <input bype="email” id="email” /></label>| | const posswordinput = document querySelector("#password”); b;

<label>Password: <input type="password” ;d:".-rm-ﬂmr.-_l“ . 71 Using. FormDat amst Al
e . o = | . _ sing Formblaka ’
/< /label> i . @ Note :-

const formData = new FormData( form);

console.logl formData.get( " name")); - ’ﬁ‘l“"""".'fs F&wzﬁﬁwﬁl "1; HTS w“’;'t to
s using JavaJcrip

(@) Common Input Types @BasmFormVahdu.twn (6) Displaying_Ervor Messages

chaikton ":le.'e =gy 1hmit" :-i?ea-.s-‘_er-: Thutten>
| </form>

® HTML provides different input types for Validate {nput values before submitting ® We can show error messages near ‘each input
Aot bide ot dile @ xthebk for -empty flelds, correct formal, length, | o (jee <span> or <div> to display errors.
= 1 i A H" T f t \E I: TECLEl
IHE Pirﬂ ® Show nwanmgfm error me,sscl.gf's to the user ,._Lem S B R UEE = e =

A = R : (i ! o E

bext Single line text input  Bxomple = - | - baample - _ .

i T, function showError(id, messa e) {
furiction volidoteForm( ) | v ot i

email Email address {bl.l-iit"'lﬂ validation ) (e 25 3 e ity ' document t]eL_|E.'r'-'"|_Eu.‘|,I id) textContent = FLQ.':’«.:S‘:'
_ const nome = namelnput.v alue trim( ); : 45 iy H o
Pﬁ.SEWUFI:I. Hides the entered text ;r.lnslt email = emaillnput s "':L_[LLE.:'.Fil"'I':._}, . document. Dt_._t*n.EﬁEDu [":L yle.cotar = e
(v ) const password = passwordInput volue; J .
number Numeric input (wit . A
- 5 2 [ 1F:(name:===""){ function clearbrror{id) {
tel Phone number s-ht','-h'i':_rr-:frﬁ “nemeError”, "Name is required”); dﬁ‘ih-"ﬂﬂﬂt.GEEL@T'-EFLEEJLJ:L{[E.t!;I.ILEKth'ﬂ.-EEJ‘I'T. :
' ' refurn false: ¥ Z
date Date picker ] &
heckbox ~ Multiple selection (true/false iF (lemail includes("@")) { A
. il ! P[E A ( s :I hnwEr"c-"L amailFreor” "Valid emnil iz :'a'.:lurn-i"::; '@,’ TiP .l
radio 5m§_|ie selection form cpﬁans retorn folse: :
" ® Show dlear and user-friendly error messages.
file UPl-ﬂﬂfi files if ! -.IPCIb-w' :I".'_U.EI"I‘] h<h) : [ ] Hl.ghlighf. invalid fields {E.a., red border}.
I . . 5i'~'|.-,.-err\r| '|,_*,;u.q'|-*g rror > “Password I"||J.$-i. he [ ] USE r.E|_1l-|:j_n‘|.e, ‘HTJJ.EI.GEA&I'L o avents._ 11
sbt  Submit the form et e geese )

. return Fuls.e,
N @ Best Practices
@ Real-time Validation " | Always validate input on both client-side

{Juvuﬁcrlpt} a.rtd server-side.
e We can validate input as the user tupes @ CO!ILP‘-G':& EXNI'I-PI-Q
. vali p 5 up . e bl s}

Use m_eunmgﬁll error messages
using the input event. ] . : . G
d P o A S.I.I'H.FI.E rugtsiru{u:n form with validation:

Use built~in HTML validation (required,
o [his imprr:nwzs Lser axperience. TR G | T A

pattern, \‘.Hpe:.'l

% g —_— e Avoid inline JavaSeript.
kqmp!&_' — = — ) Lo '3,-.-.,,_ﬁdfj_._pﬂtL'cteper-"'_uﬁr,;it". (e) => { Keep the form accessible (Label, aria).

L QLK K« K«

i i T s u . Y g 5 3
emailTnput. addEventlistener( “input”, () => { e. Flf{’art"ltL.-ErﬂL.... 5““2;5;5” input to-prevent security risks
const email = emaillnput.value.trim( ); if wllumﬂe ormi ) ) 1) (E-&.: ). . .
if (emoll && lemalincudes("@)) { alert( "Form mb'mtted successtullyl” ) Provide & good user experience (real-time
e e e : () ? validation, clear UI]
showError( “emadError”, “lnvalid email format”); form.reset( ); : :

}

} else { : ) A
clearError{ "emailError”); _ ) 4, | COITLI'I".D!'I. Iﬂtﬂl"ﬂ‘lﬂw QL!BSEI.OHS

}f Output (on valid input) :-

localhost says

L—

How do you prevent form submission in' JS7
How can yeu validate an email anut?

What is the FormDaka API7

H-."'J.' d.ﬂ |:l;|'."l|1 inI'IEIIN' BITOE MESSOOQES Ul 'l'—L.'IrlTI.?
What is the difference between client-side
and server—side validation?

How can you reset a form using JavnScript?

“ E‘
7. How do-you handle file uploads in-a form?

8. What are the best proctices for form  validation?

Karuvio.com .
Vail.cl t to bett rs tomorr
3 nary Cei i e e L R B

R

s

Form submitted successfully!

e |




Al

Karyvio
Event Handling_in Ja.va.Scr'Lpt ‘j e .m);., SE—

£
Ji i : \
( Bubbling, Capturing & Deleg n) s tam satc L
web pages into )
Events allow JavaSeript to respond to user inte beractions (like clicks, key presses, fcrrn input) or  ( interactive ExPErLenEES.” )
browser actions (like page load, resize, etc.). Understanding event flow is important for writing 1 R
efficient and scalable code. : BN/
(D) What is an Event? () Ways to Hondle Events  (3) Common Mnuse Evenks
e An event is an action or accurrence ® There are multiple ways to handle events _ fxﬁ:ll'. L .
that happens in the browser. i JavaSeript: _ click . FLI"ES- when. an elemenl. is .:[mi:ed
° Emmples: click, tnput, submit, 1. Inline event handlers - dblelick . PLI'E.S- e ek
. REHdawn, load, resize etc. 7 Us[ng DOM prclparﬁes l:un-—event) | mouseduwn. | Wherl. mouse button is pressed
e We can listen for events and run a 3. Using addEventListener() (recommended) | mouseup When mouse button is released
. function when the event occurs.  Example .- || mouseenter Wi ehiershan leuin)
[ E l_i I B - = T — | [/ 1. Inline event handler -mouseleave | When mouse leaves an element |
. = S : — | | <button onclick="alert(’Hello!")">Clicks/button> ictsrowe. | Eies when mouse moves
s Ll ?[lmk o I // 2. Using DOM property s contextmenuz | Fires on nghi click
cscript> L ] Output: | const. btn = document getElementByld( "btn"); =
. document getElementBuld("bn”) | (Butlon clicked btn.onclick = f‘ur'...h{:-n[) - 1
ﬂdﬂEvlﬂﬂ.tLiﬁtEhH-"{'I{T“f—k“. {} el { I in console when | alert("Hella usln_q nrcl,lkaMj: 2@} H-‘Pl—l-l:
. ED[[SEI.E.I.EH':HBLEH.GH clicked!"); | clicked) | ¥ \ ' . ® Use mouse events for inkeractive UL elements
]} ' /1 3. Using addEventlistener {Escr;mmundﬁd.:' like buttons, menus, and drag-drop features. |
. </script> ‘ bin.addEventlistener( “click”, () = { o Use preventDefault() for events like contextmen |
- e - : nﬁefﬂ,‘ "Helle using addEventlistener!”): if you want to disable default behavior. " '
| | U/
o

(@) Conmon Keyboord Events @ Common Form Events @ Event_Object

F _E&_E.E!'._ __DE_E_BF.BEB_»_ | | _EYE';_ ; &m o When an event occurs, an event ubJetl '

automatically passed to the event handler

tor.mLe.LnEiE.prEveniﬂeFm!j_:ﬁ: {1 method

keydown Fires when a key is pressed down J' submit Fires when. a Fnrm is suhlmttad funclion.

' REH”P ETEEE whma ke'd Lsrd eﬂ;i"' = Ln.F-uE. Ers wherL mpu’t. ol chunges | @ Tt contains useful m?—ﬂ*nmhnn. about ’mz event.
keypress 1 {Dapremtedj Use kﬂjdumfkeggp || change | Flf_%_‘-'j*}ff_'- U‘Plﬂ_i__lﬂs{iff focus | -,_E&EELG_—J:_ ) = L
input Fires when LFLPuJ: value changes | | focus Fires when element gets focus: | | btn.addE "‘:MLES‘“E“” {"elick™, ’:P—\' e

' e = o e [ ' | console.log(e.type ); { Telick”
dlnnga Ewﬁsﬂmmt 10;&5 et | _ bb-'l'r HPES v-r|'u.-rt elmnt l,uaes FQCU'S | -CDr‘.SElE.EDBiE.[ﬂJ’EEH; [/ element clicked

| e d}!:m_ge 1 2l mﬂt | Fires Whe“ form is reset LDRHGI.E.LDE{H.E{':EH{:{_ e.clientY): // mouse posikion.
| - LAEMEE - : | )
const IHPU-|' d"'“u'ﬁﬁﬂt{]ﬁﬂ_ll "*'IE-"ltB'FTf( nor |"-'-= 1 . const form = dncmenLﬂEElemEn’LBHId("rrudFDr!:‘."]; o
input. :u:hfF'.F'I'LLI_LsbEm:r'.~ kﬂﬁdﬂm. (e) => { i form.addEventlistener( "submit”, (e} =» { -"@" _ﬁ]tﬂ —
“L':‘f‘-‘ﬂ le.log( "Key pressed: °, ekey); . e.preventDefault(); // Prfv&n‘ page reload | o Use epreventDefault(} to stop the defoult
Ik &L | ru:ur*s.::'le Lnﬂ{ Form submitted! ™) action {e.g,, form: submission link nﬂm.auhm.:l i

Event Propagation _ Ca.pturmg vs_Bubbling @ Event Del.eguhon

her. an ‘event cceurs on an element, it can

propagate (travel) through the DOM bree. e By default, events use bubbling (false). e Event delegation is a technigue where we
® Therioie el phnses-. ® ‘You can set the third paremeter of take advantage of event bui:bi[ng to handle
L 'f, mr‘n Phase ktDP b2 tur'gei) addEvEr"tLls Ener J,|:| h‘uﬁ.‘. to se Ca.FrJtur'!.rLH. Evuni__s or. n:.z_llﬂ..iffg child elements LISLFIE} a
2 anc]ei'_ Phnsa '.,_ELL El:Lh:Jns._ mcment} I._E-E-E_I:HFIE o ) = SNgLe EVent LLSLEner,
3. Bubbhng Phase “tﬁrgd :I | -.':u_r:ﬁl _|:r~:.;-t = document geiElemkauﬂd("bm"}' 2 Usgfu[ o dﬂnmc ctensiond eie
v s i | i r - ;
Document A bocaddEventlistener( “click”, (o) = { il _p{:r_l:lrrrlur'm_e it s P by b
| lcaplwring) | console log("Bubbling phase (default)™); |  Bample :- el
¥ . 1)i <ul id="list">
.rl:ﬁlgﬂﬁ,;} bocaddEventListener( “click”, () => { {.‘W:'FPLE{HTL_ :
: ALV console log( "Capturing phase” ) f s nL"_nm'“ l.":'
divs ) . brue); // true = capturing phase y IT“N'”“HE”{'} |
(caplaring) =eweon puls Vs |
Cﬁ.l]!.urm.g FES 3 Bubhh_ng -@'. Note - - const lisk = dﬂttLrnnnLﬂELElpmenLBHIdi"|_|._l.'t":I; ‘
: 1 v = list.addEventListener( “click”, () =» |
(Top to Target)| (™ <buttons Clorget. bo Top) | | 9 Use*Enpliing when you. want: o hordls the | | | ot d(ffﬁfgiﬁﬂ:ﬂm‘ni 2t Told |
- {!‘“’i‘u 4§ E,Ivgnthui?’::[j:r-; i;ﬂrFEﬂ.l:h:S the E‘“’S‘i element. [ Eunsulu.lﬂﬂ{“‘!raj. clicked: 7 & tmEELLEKLIJUHI-EFEHI
ediv> o4 st \L:f 1‘-} |
{ bubbling ) Ldds e
¥ : i
aE | Key_Takeaways @ Common_Interview Questions
L ':I?ub‘lilﬂﬁ} \/ e A pages inkerackive. 5 ;.'_.'hgtli_s. wz!‘.ti bubbling ‘and wu—‘ :npm—inﬂ'?
[ <html> | o Use addEventlistener() (best ice). = :“"" L 5{"': “f bt |'f°F33“;"ﬂ“fl A 15yt
i | 3 U e Loia iy, | ) S o o el
; ¥ . o Use event delegation for dynamic content: e rhoileisasle i
v Dociinent 9 9. How do you prevent the defoult benawor of @ link or form?
| (!:ul:l:LirLg,} V' Use PFE"E"-m“F“‘-'l[':) when needed. 6: What ore common mouse and keyhoard evente!
= & Access useful event data from the event ﬂbjet:l.. 7. How does the event loop relote to event handling?

..K_a.'_rHVlo'com Betber d}avelupers build better user expen.mces

el Learn | Build | Grow | Get Hired (')
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Browser APls in JavaScript T e
54 'f JavaScript beyond the :,

Lunguuge giving it superpawers
lhl in the real world.” 11

'\.

DOM AP (Document, API) @ BOM APL (Browser Ol:ject Model)

Used to interact with the browser window,
tabs, navigation, and screen.

® Provides information about the browser
environment

Doy | DT alaETD

Browser APls are built-in interfaces provided by the web browser that allow JavaSeript
to interact with the browser, the document (DOM), device features, network,
and more. They help us build powerful, real-world web applications

What are Browser APls?

® Provided by the
core JavaSeript).

stﬂmga.

browser (not part of ® Used to access and manipulate HTML .

] elements on the page

® Allow JavaSeript to interact with browser e Allows dynamic updates to content, structure,
FEII'.:'J.F'L".S- rll"l.l'.{ I'.hf_ LI_'.Er'.S Eél'h'i.r'Jer-EnJ'. |1_|'|.,I:I qtﬂiLE

® Examples: DOM, BOM, Fetch, Storage, TN .Emls_i.m- Fj g - i e |

Geolocation, Timers, etc. } _E_EHI_DH;L.;

o Defined bH web stondards (like WHATWG). const title = document getElementByld(”
| bitletextContent =

I console. *nr.}[wmd:rwmn rWidth): // viewpork width
kitle”):

console.d quwrld WL nr'Lerth; £ ViEWDOrL !".eir:]hl
"Welcome to k-...r.dw'-' : [ ' C
i - o
.\@’. Note | titlestyle color = “blue”; |
e Browser APls are available in the browser | 'j“':-'“ﬁf 'lLlP“fJ"LLL or( " .btn" ). addEventL istener(
environment, not in Node.js (which has - ek

different ﬂPls} ':-IJ : ﬂﬁerti Buftﬂﬂ elicked!™)

LEHSQ[E.!.AJHLWHIJDWlucﬂﬂﬂl‘l."ll‘E”. {1/ eurrent LIRL

window.open( " https://karyvic.com”, * blank™}:
window.scrotlTol0, 500): 4/ seroll -;:l.ewr\
Lcnsr:ule.'.nglf novigator userd Hentf. ;

§ T

® The window object is the 51::&:-:& object in browsers
(1]
v

£/ browser info

and represents the browser window.

@ Geolocation APl

® [rovides dccess to the users geogr aphical
location (with permission).
o [seful v maps, location-based services, eke.

(B) Fetch APL (Nebwork Requests) @ Web_Storage APl

® Used to make HTTP requaste in fetch data
from a server
® Returns a Promise and works with .:;,anfmmr;.
- I'?.EP ACES Dl.d.ﬁr mEI'_hDd.S I.lkE. }(MI. HLLPRPqUEfax
( J"-"'.Ju_x‘l

 Exangle -

L ".-.Ju. feteh wak

L F D':I'I.L'l.E-‘E- & w-ilH }.I.'I EJ[.DFE IJ.ISI.-..:l in the I.'?FEIW&EF

® |ncludes:

o localbtorane (persists even after browser clocse)

- & f . R’
s sessionStorage (clears when tab 5 closed)

£/ lecalStoraqe
localStorage. setltem( “theme”, “dark”);
console.| L.Hﬂocdl‘:tﬂruﬂn Ht,ltfm’ ‘theme™)):

i Lf avig f*‘ur geolocation) {
I'I.I""\-'l\.]ll}J'.Di!' gealocation: L]ILI:I urrentPoeition|

{position) => {

const lab =

|.I e/ awoit

=2k 15
g r""':t”:” ge "Mal L nosition coorde labibude:

fry localStorage removeltem( “theme”): Pl e
" . - const lon = |¢$Lli$ﬂ Lunrrls.l,-.:nm!.u.'.{e,
const res = gwalk fek hu _,a._: aplncehbderhpiceds com)/poals’ ) 7/ ot arisole. loal TLalifude™  Lak) 3
g ’ age e ‘Lakifi .
const data = n-m'_.l; res Jﬁnnx / sessionotor Lk s he pa . s | H" o
i lc!q-“:'lu:.a‘l 5E55Lﬂﬂ51-_'f':|.t|r setltem( "user”,; “:l-:luh kil console, "-'H' Longitude: | Lon ]
iz by B ) ek |
; ; s console; |.|:q sessionStor age.gel iu_cr" “user’ )} [ ]
! CELCI'I "-.t:r'r*-j"-'l':- "I '.|r"|'|'i]!'1! =
SR S L i sessionStar age.cleart il GEAT — ; .
1{ O e T S LI T O : console.error! Error, getting locakion:", error);
} @ Note - N
¥
getDatal) @ Both store only string values. Vet
e b A8t g by dp i blabl ot el o lse JSOM.parsel) and JSOM.stringl f TR o
:P U "3 fg-._ consalelogl “Geolocation: is:not supported™);
for chjects. '\.J ] a ]

@ Timers API

U:-e-:i ko execute code after a CLE".\IIJ or rEptuLfl:ilL.

History API @ More Useful Browser APls

o Allows rl.cl.w.qulilzur' Jr.|'1r-:l=|.|.3h the browser's

at L1EEF\.-LE!5.1 i \ ! session history, | N ﬂEl | E“EFEH ) |
e In s sabTi ) eebinterval(), clearTimeout( i I to dli
rr:luiie_ sek{umeout(), ‘setintervol(), clearlimeout(), o Useful for 5[!13[2 sage applications ( F"ﬁls | Clipboard AP | Read ‘and write text to dlipboard
clearntervall ) ——————— e e Motification. APl Show browser notifications
R D | P | I el Seson: Starae. || Stiee ik lncully I broeer
| 7 EE-L_-riI_rE LLI;_ _—_ l:,.» Add o -new:ent Ty : i . Canwvas AP Drow Elthiﬁ and maes
/ FAMECLLL ¢ iskory.pushState({ page: “home” } "Home',"/home”); r ; =
const timeoutld = setTimesut({) =» { . web Audio AP Work with audio (sound, music)
et {"Runs el E.ECUFIE[E.”}, I rmF-|:1:.':: .:u.::rurtt enkry) : SuWie : WebRTC AP Real-time commimnication
}, 2000) ¢ I'-"*."'-'r"_-'--"-';;i'-‘-i’ﬂb':fﬂt‘-‘;.'. page ‘abook™ b TAbmub”, "/ about™); \,-.-uiea woice: data)

/' Navigate Intersection Ijhaewer . Detect when elements are \lr_'r.d:ll,&

/i setlnterval

(e e T— i S S .

i Vo . |1L_.i'.r:||-..|.':|:|-'|: 1; / go to previcus page U viewport
const intervalld = setinter '-'t:t' xj L hist HE 1 ko feaekte . Match Media APT | Check media- gieries {responsive
- ory. farwar } ge o next page q e
console.log( "Runs every 1 second”); A 5 . design)
1 1000): console.log( history state); // current state: ohject ; 4,
E Performance APl Megsure page loed performance
/{ Stap lhe:‘r!. :@ T"F — Dewice Orientation APT. Access device motion/orientabion
cl-_'ur-!_umtculiLFLu?Ec-u:_[:it:l_, ® Histﬂrg R P s normm used: wikh the Vibrafion APT Trigger de-me -.-d:u-utum {mobile]
. . c'.eu.r]ntﬁrvu;l.‘:n..ur'-r|1|.t|i}; Pﬁpﬁtﬂ‘-"-e event in SPAs L
Best Practices Common Interview Questions @ Key_Takeaways
= : What are Browser AP[:? B PP T e ful
J N‘M:IHS check for AFI suppc-r’: ( Feature .IiEEE,I.Tl:LD.I'L}. 9. Difference bebween DOM and BOM? “ ﬂ;zw-‘;gtmﬁtfﬂm e JavaScript powerf
vl’ Handle errors {permissions, network failures, etc.). 3. How does the Felch APT work? il ' to the DOM. b
&/ Use async/await for cleaner asynchronous cods. G, What [ucu.u'uregﬁ vs sessionStorage? v TE i - i
' main fo| o e user's location in JavaScript? £ * ; :
& Aviid blocking the main thread (use Web Werkers for 5 How do you qet the user's location in JavaSeript? f ZFceh, Souge, Mo mors
heay asks) 6. ‘What s Ehe purpase of the History API? ¢ Always handle permissions. and errors.
% % i 7. How do setTimeout and setInterval differ? o Use the right API for the right use case:
W/ Respect user privacy (e.g., ask permission for geolocation). 8. How do you check for API support in the browser? W Learn m{iﬂ ot mdarn f,;b AFls to
Follow web standards ‘and best practices. 9. What are some other useful Browser APls? - o '
« . = i i build real-world projects.
10: How do you handle errors when wsing Febch APL?
.
Kar va.com “Use Browser AFPls to turn ideas into interactive experiences.” I
PSR

Learn | Build | Grow | Get Hired \_J
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Asynchronous JavaScript P
(Callbacks, Promises & Async/Await) [ doertwat,

{
¢ [ it keeps your application
Asynchronous Juuaﬁfnpt allows us to handle time-consuming tasks (like API calls, reading '\ alive " i/

files, timers, etc.) ) without blocking the main thread. It helps in building fast and responsive X e e et

applications 2

What is Asynchronous? @ Synchronous vs Asynchronous @ The Event Loop (High Level)

® Asynchronous code runs in the background i ® JavaScript uses an event loop to handle
-.-.l-:,tri'u:uu!. hi,auﬁula the main thread. : ! iﬂm ! &Hm L asynchronous Qperﬂh

® It ollows other code to run while wailin ' i : - i ® Tasks are offloaded o Web APIs (like
for o b Irk by m Lok - J Executes code line by Line | Does nak block the main thread timers, network requests, etc.)
it G et il ] ¢ — — — == ——  ® Once completed, callbacks are: pushed

e Commorn in web .""'LPE:B, timers, file operations, | Waiks for each task Can run mulkiple tasks to the callback queue.
network requests, etc. to complete | in parallel | @ The event loop moves them to the

: E:;;Et__;?f;mﬂ perPamiaion. Cnd. Saer Slower for 1/0 tasks Faster and more efﬁcmnh i o W s = ey =%

= T 1| Cdl Stack Event Callback Queue |
Emmpie normal function | Example: setfimeout, fetch (Erecutes code) Loop | {Waiting tasks)

gy

(Tumers, Fetch, DOM, ekc),
Callbacks @ Callback Hell (Problem) @ Promises

® A callback is a function. passed as an ® Nested callbacks make the code hard @ A Promise is an object that rrrprsrsﬂr‘ts
arqument to another function to read and maintain. & the eventual completion (or failure) of an

o [} is executed after a bock is com[}lah:{[ Emh_‘: | r_taqnchrurm.ls. operation.

® Callbacks can lead to callback hell e | e — | @ A Promise can be in one ‘of three states:
k () =
when nested rﬂui-'.tp[ﬂ times. ':-:IHE-J'!.E.EI:ﬂiI “Step 17) ® Pending - initial stale
- [__ = ] selTimeout({). => { o Fulfilled - operation mrnFlElrd successfully
- w—.-._._ _ B _‘@’_ console.log( " Step y"*__ » RBJECtE-d = operation failea
funetion: febchData{callback) { Note .- setTimeout(() => { 7o E
' set Timeoitt( r:| X { o) C It s console.l 159 x {E‘:I 3%): e e s Yo s [ i
I_I:II'ISCII..I'. |.L..| I:.-E. l-'lJll.n.ll.M }| but btt um EDU-I.-.' " . = 'l consk F‘r”"l'l A€ '.I'E'l'l' l;ruf7|lbﬂLerDth5'l'. 'lf'_|l':’tl el '@_ Mﬂ, -
u_aJ_U:::Lrlr. &h ik | consale .ua.. Step [ setlimeoutf() = { ,
. 2000) make code hard 1 1000): const succe \5- = brua; A Promise
I ¥ £8 = 1 rf _-
] | o read when }, 1000); LB s cannot be reset,
[ ) resalve( L-I..-l: ation successhill ~ ). !
| nested deeply }, 1000} }oelse | | Once it is
(= 1 b s T »
fakchl ')Jl..e._ ) = >m:.}d ) [calibﬂck ]'LE”.:] 1, 10003: reject(” Cperation: fniled!”); fulfilled or
COns L a I:.": EXE UL - = 1 3 1
. W i A T e Wi ‘”"n“ rejecked, ils
15 | . - EL
i L Tip ;- state is final
@ 4p .z promise
. ® Use Promises or asgmfawuih then((result) => console.log{result}) 11
; to avoid callback hell " .catch({error) =» console-log(error)); W/
® Prﬂmlse . ASHI'U: / Awmt @ Reﬂl.-wnrld E_xa.nml'e;
. We can chain multiple H'lE"-” calls async/awnik is a modern way to work Fetching data from an APl using async/await
to perform a sequence of asynchronous with Promises. and displaying it: :
tnsk ® | Il ‘makes asynchronous code look and -
Lasks. 4
— ) r | e a4 g (=
@ FEach .then{) returns a new Promise. t’_El“*“'*" Like 53‘*-]“'-”"F}“5 '-“‘de_ _ .EEI_DQ_]E,._. l
e [t improves readability and is easier asyne function fetchlUser() {
' E i = (1B ) TGLnLoLn., trEt {
- const response = awaib febch(
L % - JLEE e T1® P — . A 2 ‘s
. r"::: 1" htkps://jsonplaceholder. byplcode.com/posts/1° ) asipnc |J"|CEE|'_'II'I. 3E1.Da1,d.'r ._ hE|:|:|5:,."',-’__.,s.mplu..;dxnl.l:ler.l.Hpu;k,cd;:..,:c-rn..-'r.m::rs,-"ll
then{response > response.fson( )) try | const user = await response. json( );
I Fdasks = I | o X
-~hE”'-‘l"Jlj4 = 4 e I const response = gwail fetch( console.log( "User: ", user);
- console | "bx P st ID:7, data.id); *hitps: /i jsonplaceholder. typicode.com/posts/1" AT RoTAC" £ Tail
i 3 ey e T iR du:{l.rm:n-..ﬂ:’.‘.l'.lementmll-‘J.g oulpul Jinnerjexy =
reburn fetchl "l Jim}:ln_thn.drhﬂp_m,:muwﬂ ); o B e R T B o
13 const dota = menit response. jsong )] Name: 31 user: nome\nbmoail: ?}--‘us.i-:r.ﬁm.mlj .
: y o conscle log( " Post:", data): Ry yiig
. then(response => response. json( 1) i y _q F ) } catch (error) {
P F J } catch (error) { . i L i i . )
'-h'-‘ill:'-lﬁﬂ.' =1‘m{ . ; -.:‘:ﬂ:ﬁul-r l':'& Errar:”. error): Lﬂr'..'.h':'t'.:_-llhgl:: Failed to febch user:®, error);
console.log{ "User Name:", user.name); 1 }
14 |
L i U ’ ebtDatal ): fetc ()
catch(error => consolelog("Error;”, error)); il retchUser( );

I :I ; TEL_
IK_EH TUkEﬂWGHE @; Always use try...cabeh with usgfm,f'amlt

to handle errors v J
« Use ﬁsgnch'onﬂus Jl:'-'I:LSCFi.pL to 'mep Your app responsive. :
&/ Understand the event loop and how async code is executed ‘@' Common _Interview Questions
‘/ Callbacks are useful but can lead lo callback hell. 1. What s asynchronious . JovaScript?
V' L FFU'I'EI‘iE rod i way b handle asyne il A What iz the diference Lu.,wﬂl':"l. 5y ﬁthJ’J..m, and asynchronols code?
3, Esplain the emal locp in JavaSer nr
~/ Use asgncf’awai.l. for bether reudnbi:lil'j. 4. What is o colibs - cand Lead ko collback hell?
o/ Always handle errors using .catch() or try.. catch. %ﬁ ::'-ﬂ-iJ;*D:I -F-}-T.-:?:wﬁminriﬂ ks stabes?
&/ Asynchronous programming is essential for real-world web development 7. How do you Rodle Erariiin asgne/awalk?
BETe dalibuss o fla hardl = 8. Give a real-werld example of using Promises-or async/owait. i
l: : o ﬁmﬂmﬂ‘ £e } 9. ‘What iz the difference bebwesn ||'|.LI'I.-\:| and awall? - U
10. Why is asynchrongus pregramming important in web development?

__Ka'rHV__"o'com Asynchronous code today, | fMLEr “‘EEhcm tﬂmm learn | Build | Grow | Get Hired ‘:}
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@ JavaScript DOM (Document Object Model)

Understand how to interact with HTML using JavaScrlp’t

DOM bridges
JavaScript and” HTML.
It allows us to read,
modify and create content
dynamically on a web page. |

(1) What is DOM ? (@) Selecing Elements (3 Cangily Cotes
. DIDM (Document Object Model) is a o We can select elements using different Wb cha-n o the text. HTML or
programming interface for HIML documents. methods provided by the DOM. attribute Fgﬂﬂ i t’
o [t represents the HTML structure as a | (e [ i i
tree of nhjects (nudes}. : 7 5511 1::: D | Ex_u.mﬂg =
o We can use JavaScript to access, modify, I/ oelect by el SIS
add or delete these Eud.es ; '.’I.D'Gumef'lt-ﬂEtE[&mE”EB“Id{ "title"); e hemﬂrg d_DEUJﬂEIJL-gEtElEME”tBﬂM{ e
| I""'“‘“" = Sk TN R T /I Select by class I'Hl:!E : /i I:.h-:lnge t,EXt CDntEHE |
| EMM e document . getElementsByClassName("item"); | | ??aitnﬂ'mt:{“?:f”i 1 :‘f‘glmm& to Karyvio'';
| : Eﬂlﬂh HTML II . ﬂl].l"lgﬂ CONCEN
document i :I /I Select by tag name e l heading.innerHTML = "<span>Hello J5</span>";
e e dﬂ_cum_e,nt.gEtEtementEBHEHNmE[ p;
! node in t [ _ 1 : /f Change an aftribute
<hbrn|,> DOM tree. 1 [l Select using CSS selector let img = i A quErHSEE.EEtGJ'{ img )

docu mmt..qul.a_rgfrﬂlel;tﬂl'(”. item");

! cere it img.src = "logo.png’;
| <head> | !—‘ i _ d_Dcurﬁenl:_.r_q_grergSelecl;orML{ .d__:em ); L imgalt - KMHW__I Logo";
| I'"_:l ___________________________ ! |
|
|

|
J
I
|
|
|
1 |___,__ _____ —
1
I
|
|}
|
]
|
|

Lo yiEnT NOtE. e | L L T T
| ANy, UL | = Y
<£itle) | <111> I querySelector() returns the first match. I | LextCmtent is Sﬁff’-" {:PT"’*'“"’“'*ts KSS} .
I querySelectorAlL() returns a Nodelist | : Use innerHTML only when you need HTML tags. |
e s R e e e S P -] ! 'D{: all rmtches I e e R e ]|
(@) Creating and Adding Elemerts  (5) Removing_Elements (B) Gelting & Setting Attributes
' e We can create new elements and add e We can remove elements from the DOM | o We can get or set HTML attributes
them to the DOM. using remove() method. like src, href, class, id, etc.
Exampl - | Exangle - Example -
| {Gt’r_ htl;: céom;ment ;Jrﬁﬁt'fflﬂm“ﬂt( Li"); | let item = ducumant.getELem&ntBHId("item“}; | let link = dﬂcument.querHSnelectur{"a"];
[ textContent = "New Item - .
| | item.remove(); | | | 7/ Get attribute
let ul = dm:urnﬁnt.HetElemenEBHId{"Ei,si"J; /[ Or using parent console.log(Link . getAttribute(" href"));
ul.appendChild(Li);  // add ot end let parent = document. getElementByld(" ("list"); | ) _
e e '. p{u'ent remﬂveChLEdl:Ltem) , /I Set. attribute
/ Add at beginning o link. setAttribute(href", "https:/fkaryvio.com”);
ul.prepend(Li); IF’-
/I Tnsert before a specific element e remove() is stmple,r and modern. | 4 Cir‘e'fk "F‘ a::lttribul:e_exists_l :
ul.insertBefore(li, ul.children[O]); | » Always check if the element exists 11 | console.log(link. hasAttribute("href));  // true
= — | | befoereming N = —
Class Manipulation Event Handlmg @ Traversing the DOM
e We can add, remave, ’mggl.e or check classes ' o We can respond to user actions like clicks, ' e We can navigate between pureni: child
using closslist. input, hover, etc. and sd:nancj elements.
| Example - || | Eangle = | [ Exangle -
| let box = dmument.gﬁtElementﬁﬁfd{"box“]'; | | et bin - dmwe“t.HftEler:EntBHIdihbtn"Ji ' et ttem = d{’cme"t'EEtEEE"‘E“tBHId{1IitEF“II}E
| i btn.addEventL istener("click”, function() { console.log(item. parentElement); // parent
' | box.classlist.add("active”); /I add class alert("Button clicked!”); console.log(item. children); /I children
I|:rm-'..classLisI:.r&mave["m:til.rE"}; [l remove class | }}, Lo rebEl r Child):
: S J | | e ; console. ug(ltem.h.rst ement Child);
box Clﬂ'ﬂ'ﬁt't{’%&( active’);  // toggle class | | | // With arrow function | console. log(item.lastElementChild);
| console. log(box. classl ist. contains( "active™)); btn. addEventListener("mouseover”, () => { | console.Log(item nextElementSibling):
L = S Dl e | cunsole uq{ '"Mouse over I:luttﬂn ); R : 9 !
‘ console.log(item. previousElement Sibling);

. DOM Proctice Example @ Bt Frachion (12) Common DOM Events

o Lets create a simple to-do llst uzmﬂ DOM. 8 1/ Use gy o ol _ Eml: I 1 Dasmth .
- i e e et
T : : : clic . User ) clicks
LEF '!'-'F”t = dmmﬂnkﬂm{%‘d!; "u'd{j | ® Create a to-do list | J Cache IO elements in ' MOUSECYET Mause hovers over element
let, list = document. getElementByld( list™); . with add and delete. v/ Use textContent to prevent XSS mouseout. | Mouse leaves element
| function addTask() { o (Change the page /' Awoid too many DOM manipulations (performance). input User bypes in input. field
let li = document createElement("li"); ||  theme (light/dark). v/ Use event delegation for dynamic elements. change | Vale is chenged
li.textContent = input.value; o Create a simple " Keep your code clean and modular | sibmit | Form is sbmitted
| list. :lppﬂll'ld.[.hld ln} ma &nﬂerg V’ Use mmnhgful e nnd el Aaes. kﬂ:{lwn _ EE:.‘; is prle:se‘;id
input.value = "7 e Buld a counter app. - S keyup R eecs
! : T o/ Test your code in different browsers. bl Pl
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Events make web pages
interactive. They allow
us to respond to user actions
like clicks, key presses, form
submissions, and more !! |,

@ What are Events ? @ Adding Event Listeners @ Inline Event Handling =

Events are actions or occurrences that | e We use addEventListener() to listen
happen in the browser, for an event on an element.

' T1“-’!:| can be triggered by the user or o It allows multiple event listeners.
# the browser itself.

JavaScript Events (In-Depth)

Leurn how to handle user interactions and browser events EH:ectwelH

iy

o We can also handle events direc?.[g
: in HTML using attributes.

o Not recommended for large projects,

e We can listen to these events and Example :- but useful for quick tests.
| run code when they oceure | | const button = document. getElementByld("btn”); Example :-
| Examples of Events: , 1| | button.addEventListener( "click”, function() { <hitton onclick="alert(Hellol')"
e click (user clicks an element) | E‘fﬂ"“ | console.log( "Button clicked!”); Click Me
1 - kEHdD'ﬂD {U-SEF Frﬂf‘:ﬁeﬁs a k&H} I '1}1";]"-5 i5.) | _}1':1 flJlb t{,
| e submit (form is submitted) | wed PR - o " : SO
| * aubmt : : | Typ lifer | button addEventlistener( “mousoever”, () = { = —_— -
| @ load (page finishes loading) L= - | console.log( “Mouse over button!”); e e e
| @ mousoever (mouse enters an element) D | Use inline events only for simple cases :
. @ resize (window is resized) \,I,__I,z' | pmmm e e ———— | For complex projects, prefer addEventListener(). |
e 5cml|. [usar scr{:ul.ls ’Lhe page) BRECOE &= i I = ¢ |
s s e '8 We can add multiple event listeners to |
I the same element for different events. |

Event Object @ Common Mouse Events @ Common Keyboard Events

o When an event occurs, an event object | MC;’QSE events are triggered by mouse e Keyboard events are triggered when
is passed to the event handler. CaLhiEe . _ a key is pressed, released, or held down.
o [t contains useful information about o Useful for creating interactive UL, FaE |
the event. Bt | Description e s
EEEEELE = click AR e keydown | When a key is pressed down
=T , dblclick [ ren doubleclicked _ keyup | When a key is released
R fu_ﬂﬂtigﬂ[ej f rr*cusrdmm ‘M:m mouse button is pres*ted keypress | (Depercated) Use keydown/keyup
| o, e || e |
‘ogle.type); moiisemye When mouse moves over element o - P
I console.log(e.target); // element clicked | [T niczosee. | Wik rotek Bnlers: alamart | document qﬁdEﬁentLiﬁtGr’scr[ keydown”, (e) = {
! : cnnmle.lng(e.cﬁent?f, e.clientY); // mouse position | .mnusmu't. Wi o se e dlaent | cﬂnscle.l[nginiﬂg: [’EGZ kf‘-ﬂ} i
i b; contextmenu | When rtght ~clicked ! 1}.mn50 S0\ M AO0R: [ IE0GE /),
= ____':'.'.__ s LI
i ' Try [nggmg different mouse events to understmd | e.key 9""‘35 ﬂm r:u:l.uu key {""5 “h)
. hw they work. u : e. :o&a gwes the physical Eeg Ee g KeHA }
B e e e e e ] i
@ Form Events Event Delegation Event Bubbling & Capturin
e I-“fmf“"*’“tﬁ hE_LP s handle user input ! o We can use event delegation to handle e When an euenf oceurs, it can propagate
and form submission. events on multiple elements using a through the DOM tree.
: TR P g g9
e Common form events: submit, input, single event. Listener. o Twilithases: Cupi:urmg (lon o bt
change, focus, blur. ne b s el uurks because of event hubbhng and Bubbling (bottom — top).

Exampl .- | Copheiog Phase ——— Bubblng Phse |

const list = document 1eLElpmanBHI&I: |I.E- L1 (root to target) (target to roct)

e - !

I gonsk form = document. getElementByld( "myForm”);

form. addEventListener("submit”, (e} = { B .f
. e.preventDefqult(); // prevent page reload [ | lrﬂ;d;ﬁfnu'fgnﬂ‘ EEEZ --I--l:"iI'-': f
||  consolelog("Form submitted!”); S SSTUs N

1; | | console.log( "You clicked:”, E.turget.tediantmt};
£ }
= EG]'\RI: LnF-uL = document. HE[EimeniEH[{!EhnumE"}; H:

|

- | input. addEvent! istener( “inpat ()= > | |
console.log( “Input value;”, mput ".-'u,u.e::'

|

|

L :,._ “______________________”____' \ Why use it 7 | By default, event listeners run in the bubbling phase.
{ @ - =i ;iﬂtrtii Fi'-: r’r:i gﬁmﬂ:;ﬂl@ added elements I We can set the third parameter to true to use
" Use Fevzntﬂ'efuull:[: ) to stop the default form ' : capturing: nddfvmlLﬁiemzrl."_ f.|.1|:|(" hnndler true}
submission behaviar. L 1 CL‘-'““'EF Wd"- B e el f= ¥ _'\JJ B me e o mTha i B o
. Rﬂnwmg Event Listeners @ Useful Tips Practice Tasks
We can remove an event listener using v Use descriptive function names. | Create o butten that changes color on click.
remcu.-eE'.fenli_lsLener(} Avoid inline event. handlers. 2. Create a form and handle its submik event.
Example - =il Note : ¥ Use event delegation for dynamic elements. 3. Log mouse position on mousemove.
S S e Hote - ) ' Remove event listeners when no longer needed. 4. Use event delegation to handle clicks on a
function handleClick(} { The function B pareE L vaE vetih Hon list-of (temns
; WHiL IR Wi ion; o
] console.log( “Button clicked!"); Li&;azc:ﬁ::sl \"‘; Use preventDefault() messu.rg. | 2 Er;:li& a simple kEtE ll:‘-*gﬂei'[ ‘:5W ]:?Ease% keys)
; : . Explore more events (scroll, resize, focus
button, addEuentListener(“click”, handleClick); | | “when removing v Tibﬂents on d:ffehrei}né df“':ﬂ"_r’ uﬂd, beowsers. | _ ey
buion remeveventL istener(click”, hordleClick); | the listener,, | 1 1/ G e m-ernts it : M manipulation et bl sl pages into dHnum:c. i
i for interactive experiences. i) _ and interactive experiences. Yl
KU.I:HVIO.COI"H “Code for Interaction, Build for Real PEﬂEle,” Learn | Build | Grow | Get Hired ,:;
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| @ Jo.vaScr'ipt Asynchronous Programmingl

Understand and master asynchrocus JounScapt vith callbacks, promises, async/await and the event loop.

Asynchronous
JavaScript helps us perform
ﬁme—cunsurnmg tasks without
blocking the main thread.
It keeps our applications
fast and respansive ! !

@ What is Asynchronous JavaSeript ? @ Synchronous vs Asynchronous @ The Event Loop

e Asynchronous code allows us to perform s Synchronous code runs line by line o The event loop is responsible for handling
tasks that take time (like fetching data, and blocks the next execution. asynchronous: operations in JavaScript
reading files, etc.) without blocking o Asynchronous code allows other code o [t checks the call stack: Web APIs and
the execution of other code. to run while waiting fora task to complete callback queue to execute code.
o It uses the event loop, callback gueue i o Even though JavaScript is single-threaded,
and Web APIs provided by the b?'ﬂwsttr 2ynchronous Example <= it can har?dle asynchronous tugka using
(or Node,js). console.log(" Start"); /I Qubput: ~ the event loop. 2
e Helps create non-blocking, responsive apps. CﬂﬂSﬂ[E.!n}glz"Hidd].E"]; /i Start | Event Loop Architecture = 1|
e e T g console log(“End"); /[ Middle ; . ™ Web APLs |
| Examples of Async Tasks :- : /! End | Coll Stack el dal |
| @ VAPI calls (fetch doba from server) | || (Brecutes code) |«——{ forpmectt, fex vl |
o Reading files Dok | | |Casbnehoouoss Bengle = : = —
. e Timers (setTimeout, setInterval) Black ' console.log( " Start™); /1 Qubput: L':;Eﬂ :
" @ User interactions. (click, input) OCK \ | | | setTimeoub(() = { /[ Start : P /[ Moves callbacks |
' o Dalabase requests (in backend) the UL! | console.log("Middle"); // End | | Callback Cueue from queue to !
\'J; ! 1, 2000); {1 Middle {after 25} | | | (Waiting callbacks) call stack i
= Sl cenaele.[ogl:"End":l; 5 |
setTimeout() and setInterval() @ Callbacks @ Promises
o setTimeout() executes a function after o A callback is a function passed as an e A Promise is a cleaner way to handle
o specified delay (in milliseconds). arqument to another function. asynchronous operations,
o setlnterval() repeatedly executes a e It is executed after the completion e It can be in one of three states: Pending;
Fiinkisn. ok & Fied inbaral; of an asynchronous task. Fulfilled (Resolved) or Rejected.
o Callbacks can lead to deeply nested code o Promises help avoid callback hell.
Example - (callback hell) if not handled properly, CRnE
sek Timeout( }, i { : | Example ;- . _ | Collback Hell - | | | o promise = new Fromise((resolve, reject} =» {
console.log( " This runs after 2 seconds”); | function fetchData(callback) { step1(() => { o let success = tree:
‘* E'DGU:I E._-Ei__ﬂ]‘ne’-.m.‘tl:{] => { SbEPE[f:} =» { ! if ':S-H:fCESS:' r
I callback(*Data loaded!"); step3(() = { | resulye["ﬂperatinn successfull”);
ek count = 0 | 3, 2000); el =GN False
const id = setInterval(() => { | } f 1 | } reject :aameshing went el
CnﬂSDiE.[{!E{IECDUHtL“; ++count): ' : Ao | 1) . B Promise States: !
if (count === 3) clearInterval{id); fetchData((data) => { i : bk ~ » FPending
: console.log( data); ROIRE v n Fulfilled |
}, 1000); // runs every 1 second b: | Hard to read . her{{ressagg) => corsole Ingfmesage]f; | T
| BLEER & § T = A - and maintain! | ich{(erer) = ol | @ Rejected
Asunc / Await Error_Handling @ Real-World Example (Fetch API)
o async/await is a medemn and cleaner | o w‘_: b ha“‘fu“ errors in ‘-"5?”‘5 code ' e We can use fetch() to make API requests
way to work with promises. using -‘:“E‘:h\,) (for promises) or and handle the response using promises
o [t makes asynchronous code look and try...catch (for async/await). or async/await.
behave more like stinchronous. code. e Always handle errors to prevent e It returns a promise that resolves to the
e It is easier to read and maintain. unexpected crashes. Response object.

| function fetchData{) { fetchData( ) asyne function getUsers() {

return new Promise((resolve) => { then((data) => console.lng(data)) try {

BH A

| Exagle :- } Eromise Error Handling -- || [ Example (Using Async/Awat) =

| setTimeout(() => resolve("Data from server"}, catch{(error) => console.log("Error:”; error)); const rESIJ'-’"—""EE = await. fetch(
| 2000); - - —— = - - “https://jsonplacehoidertypicode tom/users”)
b _h&;__ﬂ_ i Async/Await Error Handling :- ) X :
1 Note := | e T : const users = awail response json();
| : . : async function getData() { s ( _
1 async function getDatal) { We can use : bry { . -;,nnﬁf,:le:lng\u?clrs}.
consele.log( " Fetching((data..."); try...catch ' const dota = await fetchDatal); } calch l‘ﬁr"r?:r.’“.‘ . i
const dota = await fetchData(); Wi nc/await | console log(data); ; console.log("Failed to fetch users:"; error);
console log(data); to h gl } catch (error) { }
} properly. At console.log( "Error:", error); )
| getDatal); ey | o | getUsers();
Best Practices @ Common Interview Questions @ Key_Takeaways
v/ Use async/await for cleaner code. . What is o callback in JavaSeript? LV A ynchronous Javascript. is essential for
" Always handle errors. 2. Explain the event loop. bullding modern web apps. -
+ Avoid callback hell. | 3. What are promises? How do they work? v Use callbacks f‘:h“m]v promises (better),
+/ Use meaningful function and variable names. 4. What is the difference between async/await and async/await (best) based on the need.
" Don't block the main thread. and promises? | 5 ;’fdﬁsfmt* evert. loop.
+ Keep your async code modular. 5. How does sekTimeout() work? L SEIT, ;
v Use Promise.all() for multiple requests. | 6. What happens when a promise is rejected? | v Sruﬂtﬂuh? by h“id#“l’? real. projects (e.g., fetch
v/ Add loading states in UL | 7. How can you handle multiple APL requests? 0. ITOMm QILF L), _
| P ST v Good understanding of code helps in
v Test error coses Pruper[g 8. What is PFGI'HLSE.IJH.':L hariensard rﬂﬂ E Pm&nl'.E.P ‘\I-_IJ'
Kaero.com “Better Developers Build a More Open World.” Leorn | Buld | Grow | Get Hred !,
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@ J.ava Script ES6+ Features (MOdem JS) LEARN | BUILD | GROW | GET HIRED

Modern JavaScript
Explore modern JavaScript features that make your code cleaner, shorter and more powerful.

hEipE you write less code,
do more, and build
real-world applications

faster!

(D) leh const and Block Scape (2 Arrow Funchions (3) Template Literals
o let nm:l const are block scoped. . » Shorter syntax for writing functions. ' e Use backticks (*) instead of quotes.
e [et can be reassigned, const cannct. o No own this (inherits from parent scope). o Allow multi-line strings and interpolation.
. el solve issues with var (function ‘scoped). e (reat for callbacks and functional code. :
They sol th var (funct ped ) G f llbacks and functional cod B
Dxample = Example :- et name = "Karyvio';
let name = "Sovit"; const add = (o, b) => a + b; let msg = "Hello ${name}!
name = "Karyvio”;  // allowed console.log(add(5, 3)); // 8 Welcome to Kargvio.
const pi = 3.1%; | const square = n=> n * Learn | Build | Grow | Get Hired. ;
M pt = 3.15 /I Error: Assignment cgnsglg_{ug(squure{q}j; /! 16 chSﬂle.ing(msgj;
/! to constant variable —_——————— | f—————
e | e | | Otput 5=
[l | || e Amrow functions do’nat have their own | | Hello Karyvio! i
: ""' Use const by default. | this, arquments, super or new.target. b N faleome oK anmio:
J P J | el
| o Use lel only when you need to reassign. | | e Not suibable for methods in objects y 1 | | Learn | Build | Grow | Get Hired 5
| Avid vor in modem JovSoigt | | | (where you neod this), i i e W A |
Default Parameters @ Rest Parameters (...args) |© Spread Operator (...)
e Provide default values for function o Allows a Func’cmﬂ to accept any number | o Expands elements of an array or object.
parameters, of ﬂl’i}“’“ﬂﬂjﬁ : s Useful for copying, merging and passing-
® Helps avoid undefined values. o Usefu vo:'hen %ﬂ“ don't know how many elements,
arquments will be passed
Example :- _ Example - Example :-
function greet(name = "Guest") { function sum(...numbers) { let arrl = [1, 2, 3];
console.log("Hello, ${name}!"); return numbers.reduce((acc, n) => acc + n, 0); let arr2 = [...arrl, 4, 5]; |
} } cﬂn&ﬂ[&.lﬂg{arrﬁ}; i 32 304 5] :
. console.log(sum(2, 2, 3, 4)); // 10
greehlf;], 3 /i Hello, GUE?H console. [ug{Sum(l{:l 20)); M 30 lef objl = { a: 1 b: 2 };
qgreek("Sovit™):- [/ Hello, Sewith. | | \h——r g A lef obj2 = { ..obj1, ¢ 3};
, @ Note :- Rest parameters collect all remaining | | console log(obj2); // {a: 1, b: 2, ¢: 3}
arguments into an array, ! Vi

(@) Destructuring . (8) Object Shorthand @ Enhanced Object Literals

I Rl | S Rl T L T e

e Extract values from arrays or objects e Shorter syntax for object properties, _ e You can now use methods, computed
into variables o Useful when variable names and property property names and concise syntax.
o Makes your code cleaner and readable names are the same

= el Example -
Ezs:.mﬁ&_ Example :- et key = "course”;

/1 Array destructuring L = NE let b =
et name = "Sovit”: . obj = {
const [x, y] = [10, 20]; let age = 22; ke, /I computed property
console.log(x, y);  // 10 20 ; ’ getInfo() { {/ method shorthand
: /] Old way return “JavaSeript™;
[/ Object destructuring let userl = { name: name, age: age }; |

{:Dnﬂt {Hﬂﬂ}E. ﬂ.gE } = {m HS'D'U"i.tI‘r DHE'. 22 }', |l|r,ll|l S‘h'ﬂrthﬂnd 'I-"I'Cl':l 1 :IFl:L“.” iy “Nﬂlﬂﬁ“]; IISD"I'.EE LEﬂikI].n ||ll||ll Emﬂ]’.h':r:'d kﬁ:l
EOI‘IS-D[E.[D:JLMI‘HE]I; /] Sovit let user? = { name, age h g

mnsnle.lng[ﬂge}; [l 22 i1 T L L Eﬂﬂfdf-lﬂﬂ':ﬂhj}}
console.log(user2); // { name: "Sovit”, age: _} Eonale e b JebTote()): 1/ BnkSarigh

¥ Classes (ES6) @ M"d”lf".’_.'.‘l‘Port / “P""t) @ mﬂr3 & Best Practices

o A cleaner syntax for creating abjects e Helps to split code into multiple files.

and inheritance. o Use export to share and import to use. VL delfuult
@ lntrnduces tlass and constructor. — AT ( ) — —-l v Lﬁgm[;u:ﬂhm;t:;r{sd;ﬂmr Ei;'iﬂlj-ibd
- = = Js (export v age template li or readability
: Emp'l‘i = export const add = (a, b) => a + b; : v’ Use destructuring and spread for cleaner data
ciass Pfrﬂﬂtﬂ { o | export const PI = 3.14, | handling,
constructori name, cge . J e et uslng i oortl
: : port/export.
tt:;:;;s:i a;::'!ie, ?:EGJ: {{mﬂdd 1|::I } from * fmathis" | v Follow modern ES6+ features in real projects.
K g console.log(add(5, 3)); // 8 | v Keep your code simple, readable and maintainable.
gree . e =
mnsnie log("Hello, I'm ${this.name}"); mnsnle.[ﬂg{F’U / AEE | : e - }
} T — = | Q,EQSCL I
] %3 UTlgo&ﬂ k e . | is not just about writing less code, |
const p = new Person("Sovit”, 22); o Use modules to keep your code organiz I i :
paretl): /1. el T S [0 5 Qs el B 1y

Kﬂ.l‘HViO.COFﬂ “Learn Today. Build Tomorrow.” LEARN | BUILD | GROW | GET HIRED
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“Good. error hum:lling
turns a crash into

a better user experience.”
I

@ JavaScript Error Handling (In-Depth)

Leurn hnw to htmdl.e errors gruceFuL[H and write more reli reliable JavaScript code.

@ What is an Error? @ Types of Errors @ try...catch...finally

e An error is an unexpected problem ReferenceError ~ using an undeclared e Used to catch and handle errors
that occurs duru‘ua program execution. variable. _ ; 3 without stopping the entire P"':"?:“m
e It stops the normal flow of code. o Typekrror = using a value in‘un ivalid woy. o finally always runs (cleanup code)
o JaaSeiink provilles sor ebicstel b e SyntaxError ~ invalid syntax in code. o Useful for graceful error handling.
d lb P th d o Rangebrror — value out of allowed range. |
escrie what went wrong. | (P URIEsror — invalid URL Example :- o |
Eﬁﬂﬂiﬁlﬂ e Custom Errors — user- dﬂfmed errors. try { Keeps
F= Sy : : _ - your app |
EGHEG!.E...UQ(KJ’; &ng_ EE-—Q- IHF-EE = . let resulk = FIEk]jDPETﬂ’LlDT!.[}'r 51?!:15 |
// ReferenceError | ReferenceError ' mn;ﬂ[e an({esum "*-f__J
x is not defined e TypeError Bult-in } catch (error) { .. S Th
s S console log("Error:"; r:rrar.messa.ge};
= = * Rangekrror !‘:r‘mr }gpes } finally {
o R TEae L, ' console.log( " This El.WﬂHS runs’ J;
e EvalError (rarely used) .,:__') | }
@ The Error OhJeci: @ Throwing Errors @ Custom Error Classes
e When an error occurs, JavaScript creates e We can manually throw errors using e We can create our own error types
an Error object. the throw keyword. by extending the Error class.
o It contains useful information like name, e Useful for custom validation and o Useful for application-specific errors.
message, and stack trace. l":"“dh”ﬂ invalid input. 3 EEH-E!PlI " f
m - Example :- | class ValidationError extends Error {
function divide(a, b) { | constructor{message) {
) i i i\ if (b ==10) { ' super{messac n::.‘
”'L“?W new Err_ﬂr( Something went wrong’); ~ throw new Error{"Cannot divide = this.name = "ValidationError”;
} catch (error) { by zerol"); I ]
console.log(error.name);  // Error ) J i | }
cnnh'D'Le,lng{Errur. message); // Something wenk wrong! b 1obs _ h'"';_tm” ““I'ﬁ‘?;‘iﬁﬂetﬂﬂg} {
I - Jf sk £ d ir (age =
: console.log(error.stack); tack trace } | thEM new ValidationErrort |
24 o . S i et} try { "Age must be 18 or above!”)
console.log(divide(10, 2)); // 5 | } . ;
console.lo fdlvidﬁflﬂ. 0)); // Error . return "Valid age’; |
} catch (E { : | :‘}J'Li ?
console lug{e message); ' "w;.ljﬁnteﬁqelilt':-]l;
} } catch (e) {
T e T Sl 0 console. lnj{e name); // ValidationError
console.log(e. mess.a.:]n:l // Age must be 18 or obove!]

® Promise Error Hﬂﬂd[.lnﬂ Asqru:f Await Error H“‘“dl‘"ﬂ Common Real-World Scenarios

o lse tﬂtch{] to handle errors in promises. e Use try..catch with async/await.

, e Handling API failures
o Errors inside .then() are also I:D.uﬂht o Makes async code easier to read . 'l."ﬂ.-[r:{atm.q user input
: and handle errors. | s Handling “file operations
Example -  Bamgle = | | & Managing database errors (in backend)
fetch( "https://jsonplaceholder typicode.com/invalid") asyne: function getData() { '] ® Showing user-friendly error messages
.Uﬁﬂﬂ(rﬂpor‘l&e = f try { " .EE"_“FJE_{_._EE...I&PH. £ Vali dntmnl .-

const res = await fetch(
“htkps://jsonplaceholder.typicode.com/posts/17) |
| :I; |

if (Iresponse.ok) {

: . function qutr[r_rl,.usernamE,I {
throw new Error{"Network error!”):

if (lusername) {

& i =3 o ! ™ D ] T i i el !II b
I : . 3 ! if (lres.ok) throw new Error("Failed to E'EIICE'l".J;% 1 l.'u‘(m e Eifror: isrmime. i )i
i return. response.json(); | const. data = await res.json(): | return "User registered: " + username;
H ' console.log( data); | S
then(data = cnn&&le.lng{d&ta];l ‘ } catch (error) { ‘ try { e loa(secisteer(™)
bakf = i 7 e Aal K console, log(“Async Error;"; error.message): CONSORE, H:'°E| registeer(™"));
; .cakch{error = console.log( Fetch Error”; errormessage]; e gy geli . ¥ cateh lle,
F= [ ﬂEtDﬂtﬂ'::l; i console. l:lg{e musanEﬁ; i Username is required!

@;,;

. Best Practices @ Common Mistakes KEH TﬂkEﬂWﬂHS ‘tﬁ? ot
v’ Always handle errors (don't ignore them). Ignoring errors completely. " &/ Errors are a natural part of cudmg_ i
v’ Use nwunmgFu[ error messages. X Using generic error messages. | o Handle them gracefully, !
' Use specific error X Not handling promise rejections. | Use try...catch.. finally, |
v/ Avoid empty catch blocks. X Leaving catch blocks empty | o Create custom errors when needed. |
' Log errors for debugging. X Exposing sensitive information to users. | - Al ol loke Teal I
v/ Show user-friendly messages (don't expose X Not validating user input. ! Vv U i teh() e keh i code |

details to end users). X Forgetting to handle async errors. ! se .catchl) or try...calch for async code. |
v/ Use finally for cleanup. X Using try...catcn for control flow pdCalbise e el
« Handle errors in async code Pmperlg. (instead of Propes checks).

KarHVio-com “Handle Errors. Build Better Experiences.” Learn | Build | Grow | Get Hired
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“this is not about
. where a function is defined, |
( but how it is called.” )
- it :

this, call(), apply(), bind()
in JavaScri

vascript

In -}u'.'ufj{r'tpt. refers bo the context in which a funclion is executed. The methods

r i i 1 " i Fe T R TN
call(’), upplqﬂ and bind() allow us to explicitly set the value of this for a funct
They are powerful tools for function borrowing, method sharing, and controlling contesd.

I.-"

LD

@th}_rhsthiﬁﬁ

Values of ‘this* in Different Contexds

Why_Use call(), apply(), bind()?

® ‘this refers to the object that is | Lonfent ue of this e o E't‘"LlflﬂLj set. the value of “this.
: - mrrenlLLJ E:-:Ffu{.mc' H'E', Runclion. Global conkest windaw {5';., browser) or o lo borrow functions from -one .:.!_:.J.;_c!
o Iis value d‘FIL-I"d,.s on how the function undefined (in strick mode) and use them in anather;
. .} catled (; Lnt’uhcre it is defined). Object method | the object itself 0 o [o 'fl'f_ﬂui code repetition. .
e [t behrwzf. dL[lerer-.lta;.} in _L:L-ﬂcrenl. Etin {mqul,ur} e A e Useful in inheritance, k'!"umriom.l 3 .
. {,Clﬂtp.'-i{i-s |kﬂ|_:_-:|_~,u|__ GEJ:jECI'._ rUﬂ'CtlﬂrL_ h {m it mdﬂj Prr'{l.rﬂmr"hl'l.q, l.,"'_l'ld. Wi L]"E:. '-'-l.l'."l I]l' au— F',ﬂ
: arrow function, ebe.). . T ; objects (eg., “‘r':l"'r"m‘j NodeLists)
e Understanding ‘this® s crucial for | Aceoufin it | mherts: this: from s lexcal it HELF" in creating reusable and Fl’—“blﬂ tode.
. . L.S-".J'LH {'Ul.i'_'-:_ _'|I UPPLE{-‘l and ".'.,L'"l.d.'::l' | Event P‘.ﬂ.ﬂdl&r the element Lh.ﬂ.t LFI.E]EEF'EI:I. the event . @ T
Constructor rumhm the new instance (using ‘new’) U lFE 0 vh ; p
' ' se whert you have individual
% cll) rpi), bod() the vale eplictly provded o
(lass method the instance (similor to object method ) o Use apply() when you have an array
. - of arquments.
o Use bind() when you want o new ﬁ.m.cl:mrL
) | with a fied “this”. vy
. Using_call() Using_apply() (6) Using bind()

|

function gr*cl:.L- ty, count rJl {
console log("Hello, I am ${this I"L..:I.I'I'lI:|
from $_th,. ${country)” );

const personl = { name: "Sovit® |

® Function Borrowing (Real Example)

We can use. call() ,u or _lpplx Y o borrow methods ™

from cne object and use them i ancther

- T e
e o, PR R S

am

udrcfim:c.-:aﬁ([n&rym:!_ AP HE T
introduce. call student ): I am Rohan and T am 20

@ Key_Takeaways

‘this™ depends on how a function is called.
V’ call() passes arguments individually.

v applg{) passes arguments as an array.
v bind{) returns a new function with Fixed "this.
W Use them to write flexible, reusable, and powerful code.

&’ They are widely used in real-world JavaScript development.

_K_a_rgvi.o.com

function nreel., aity, rounrrn,l {
\,{'I'L&-S-LE'. lﬂﬂ.\ Hello, 1 am ${this, RCL"I'IP

e cal() and “PPL':IU both irmn;edmtelﬂ

Working with Array-Like Objecs

l:-"l'E’JLE.-J.'IHi:SLLI'ﬂi_-]_. LR

&

"Same function. Different context. More E_as_i.hd.if‘.i.es,"

e The call() method calls a function o The upp'lH":} method is similar to calli), @ The bind() method returns o new function
with a given “thiz" value and bub b takes nrrjumcrl.:._ as an arroy with this Fn.-':rmerl.ﬁl'lti.H st bo Ehe F-"{J'JLI'.LL':d
arguments passed mdmduuﬂy {nr arrag-tike object) ‘f’l'“lﬁ- rea _

° 5 ntax: u-*uu:m.cuﬂJw“‘r g, argl,arg?, .): @ Sﬁﬂiﬂ& functionapply(thisArg, [argeArray]); @ [t ‘does not immediately invoke the function.

& Sﬂc;uim function.bind(thisArg, argl, argZ,

funetion greek| city, u-:uﬂ‘r*.jl {

o "jrh_ Lo '|:|. lo, ||.L' i% rr:mr“
from $k': |'.J|, w,';||1'~1.Lr'l:"1]\'l ) 3 |- p
i . from 1£LLJ_ i}nuun r| ,l_:
]
const person? = { name "Smrubl” }:
- ; I T s |
[ ~edleianel R TR SR R S con rson3d = { nome: aryvio” b
Ei,reet.u;.};JLu{__uers.-j.l‘..;?, ["Cutback™, "India”]); et persond = { 2k ]

PEL € ‘I_ B 1 "F“E i it T ; .H 33 LT A o v a = ] ¥ sy L i S
greet.call(personl, "Bhubaneswar”, "India”); /1 Output: Hello, I am Smruti from Lcnsé I'L'El'l\'{:lrfl".Efl'. % greet.bind( person3, "Puri’);
P fi} i) T wiareet! Ind
£ Output: Hello;, T am Sovit From ! Cuttack. India newlsreetl India J,

// Bhubaneswar, India P H Oubput: Hello; T am Reryvio from Purl, India

Note :-

@' Note :-
e bindl) is useful when you want to reuse
the function later with the same this'. \_J

@ call() vs apply() vs bind()
Mebhol | Argoents | oot s | Reluon

invoke the function. W

We can use call() or u"-plu\,u Lo/ use array
methods on ar Tl - ike ob ects (Like arquments,

Model i st elc.)

. . — = ' Example = all() | Ieviduel Ve Result of
const person = | Mdme; Savik oge; 72 A F _’!:illn-'i'_u-:”-. _.:.m..l.-'.ﬂu. : L argumanis i Fw'LdLI:rL
const student = { name: “Rohan’, age: 20 return. Array -I praotolype reduce call{ Array of Result of
I I i arguments, QFPb*fU arguments Yes the function
unciien ”""J“rm."l_c'l{‘: L ! i (ace; curr) =»-acc + curr, : -

consoledogl  Hi, I am 3{this.name} ‘and 0 Tndividual No A new

[ am ${this.age} years old.’), et arguments function
} " - s o

Al

bind()
. Common Use Cases

&/ function borrowing.
& Working with array-like objects.
&/ Setting a specific context for event handlers.
&/ Partial application {using bind ).
Maintaining “this” in callbacks.
v Useful in OOP, inheritance, and ufility functions.

Note :-

‘arguments is an array-like object, not o real amay
We used call() to borrow the reduce() methed. g

@ Common Interview Questions

What s “this®

in ||§1Tl\f—rF 7

f:"'. What i the difference belween call(), app 15{; and bind{)7?

3. when would you use bind(} “Efa"' of call()?

& How can yoa borrow a methed from one o JE'T tﬂ angther?

3. ‘n"rmf will ‘be the oulput of a ru.m_lm'L using call [ 1 rppL-H,; ! bind()?
£ Can you use bind() to set: "this” for am arrow funclion?

7o FHow would you e call{ ] to find the marimum number: in an -:1."1‘-.‘:5?
B What are some real-world use coses of bndl( )7

Learn | Build | Grow | Get Hired \J
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Closures & Higher-Order Functions R

are first-class citizens h\
Closures and Higher-Order Functions are F&werFul concepts in JavaScript. Theg he[p in JovaScript, and

us write more ible, reusable and maintainable code. closures m e them - )

@ What is a Closure? @ How Closures Work?

o A closure is a function that remembers the o N Fbrickine eteriated @ Elﬂsm §C—OP£ Chain
variables from its outer (lexical) Scope: ever '

from the cuter function with it, wherever !

ik goes. .

B e e e ]

const counter = nuter(}; execution:

after the outer function has finished execution 6 It forms a closure with the variables Global SCDPB
¢ [t has access to its own scope, the outer scope in. its ouler scope. ( window )
and Hl.uhul scope. o Even after the outer function finishes,
® (Closures are created every time a function is the inner function still has access to l et Finchion
created, at function creation time. those variables. Tan ngeses
: Example :- = e : The variables are not garbage collected Outer Function Scope | ariables from
[l e outer() { Y ) | S W because they are still being used. ( outer() ) both its own
let count = 0O; [ ]. scope and
return function inrer() { | Fo gl e outer scope.
counk++: : un.d:lﬂrl rE"LEmb'Br'S | | e b | W
reburn count; | the count variable | 7 | | || Toher Fickice, Scope (.j
| even though outer() | | Think of a closure like a backpack & : Cinner) )
} | has already finished | | The inner function carries the variables |
i

BEsEess

|
console. ng\cnun{er{ ) LI i | .
console lDHkCDLU‘L’LE!’{}E i o e S \ ]
console.log(counter());, // 3

(@) Proctical Uses of Closwres () Example: Private Variable - ® % are ?ﬂaﬂher-ordg.-
s

&/ Data privacy (encapsulation)  ieting createllser{name) { | The scare
&’ Maintaining state in functions let score = 0; // private variohle | | varigble cannot | ® A higher-order T"“h”” (HOF) is
“ FuncLLnn f‘mtorws r.:tug'n_ f : bE G.CCESEEd. Tdﬂutﬂﬂ thlt either:

gethame: () => name, | et £ ® Takes one or more funcltions as
« E'-I'Eﬂ.t h.ﬂ.n.d.l.ms HELSWI‘E‘ |::| =2 SCore, : r::ds rom u_rgumenllsg or
v/ Module patterns : RSttt evee V) =0 sty -ul-ii.s i: ® Returns a function as its result.

q/ Callbacks and asynchronous code ] )

! ; s [p Jr:wﬂ.SI:ript, functions are

- data privacy B i .

. : : first-class citizens, so L"’:EH can be
const user = ereatellser("Sovit"): | using closures. d L lik bt
| console.log(user. SeLNﬂmn(;} A Sowk | | S AL,

| consola. lﬁﬂl:usﬂ_r qebmr‘a Y A0 '\I_IJ . “A function that works wd:h

user.increaseScore( );
cnn_ﬂ.nle Lﬂgl:user grztSmr&-.. b

}x f; 1 = —— - another function.” U '

(?) Examples of Higher-Order Functons (8) Builk-in Higher-Order Funclion

|ElFuﬂthﬂﬂsmﬂr9mﬁl | b) Fundtion Retuming o Funtion | | Method &ﬂkﬁm

function Blreelf_ljﬂma,- { 2 | function multiplier(factor) [[ 111 mup(}_ | Transforms each element _
‘ cole ol el e, | return fum?fmn(numher; filker() Filters elements based on condition
| ‘ return number * factor; 7 EJd.IJ.I:E{}. ielice: array to a single value

i ) h 5 z

i mtﬁé&j?ﬁ%&fgﬁ;ﬁ? callback) { | } | forEach() Executes a function for each element
| callback(name); // c&JJ.rxg the function passed | .0t dauble = multiplier(2); | sort() Sorts elements using a compare function
| } ' const triple = multiplier(3); | snme_[) Checks if at least one element matches
| processUser("Sovit", greet); | le.loa(double(5)); /7 10 | every() | Checks iF all elements match

// Processing . el e S| | find() Returns the first matching element
| 1/ Hells Sout. console.log(triple(5)); // 15 - : f _
| | findIndex() Returns the index of the first match

(@) Combining Closures with_HOFs Key_Tokeaways

FLlI'EClZlI:Iﬂ -.:reutel'*’fu LLPLIEF{ fmtor'] { Hs <t —Rin T « A, closure remembers variables me its outer SCOpe.
| return funcl:n.r;m{num} { ; He.re we use a closure | o/ Closures are created at function creation time.
=Sl - return num * factor; | (multiplyByS) inside u.i v Hi.gher—crrrier functions take or return functions.
} Ji ¥ hiﬂher—nrde.r function | &/ Functions enable Pm.re,rFu[ patterns like modular code, callbacks,
; b el < teMulinlier(5): || (map). o | and functional programming.
| Eg:iF T:lml;grﬂs E_l 1, ‘:;_E""';] ultiplier . U v/ Closures help in data privacy and maintaining state.

+/ Built-in HOFs (map, filter, reduce, etc.) are widely used.
&/ Understanding closures and HOFs is important for interviews and
| console. lagumsuii} /115, 10 15} | real-world JavaScript development.

| const result = numbers. map(muH;LP HBHE)' |

EPIHM “Better Develnpers Build Better Oppnrtmuties." Learn | Build | Grow | Get Hired +
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"Classes in JavaScript
make it easier to
write and understand
object-oriented code” 1!
S\

Classes & Object-Oriented JavaScript

JuvaScrlpt is a prototype- -based {unguage but with ES6 we gut a cleaner
SL]FLECU-! using classes to write checL oriented code. Classes are basi_ca,lLH
SHnEnctu: sugar over PratutHPES

ca

@ What Is @ Class?

T NT 11V Y SR YY)

It allows you to define properties and
methods in a structured way.

Introduced in ES6 (ES2015).

Classes are not hoisted.

Emﬂﬂk. A=
class Car {
constructor(brand, model) {
this.brand = brand:

this model = model:
1
J

o G T O b G b T ¥

start() {
cm...:{e 031 ‘${this.brand } ${this.medel} started’ j

]

stop() {
console | ﬂgl

1
[

I

{this.brand } ${this.model} stopped " );

const carl = new Car( Toyota”, "Corolla”):
carlstart(); // Toyota Corolla started
carlstop(); /f Toyota Cerolla stopped

® Static Methods and Properties

e Static methods belong to the class itself,
not to instances.
™ Ynu can cu[l them usmg the class name.

Emmuh: =
class MathUtil {
static add(a, b) |

return a + b:

%
3

static PI =
!

console log(MathUtil add(5, 3));
console. lag(MthhL til PI);

const m = new MathUtil():
Lom ndd{‘l 2); X Error (not accessible)

3.1416: // static property

= ]
3
=)
'
il
=
-
-
]
-

/8
/I 31416

.Ranlhq{dUﬂCu.ses

' Creating reusable UL components.

s/' Models in backend applications {e.g., User, Product).
W Game development (r-:.g_, Piugar, EnemH classes ).
+/ Building libraries and frameworks.

+/ Organizing large codebases with OOP principles.

Karyvio.com

—_h*

CRL AL L T L b

‘Le

A dass is a blueprint for crauiing ﬂbJEt.ts.

Internally, JavaScript still uses prototypes.

@ Creating a_Class
" Example i-

class Person {

constructor(name, u.ge} {
this.name = name:

this.age = age;

Hraet{} {
console.log( "Hi, I'm ${this.name} );

1}
const pl

| pl: grcet(;,

new Person( " Sovit”, 22);
x"f Hi. I'm Sovit

| Exomple i |
| class Animal {
cnnst*uctnr\nume) {
this.name = name;
]
speak() {
console. {nﬂ’f ${this.name | makes a sound.” );

! )
| class Dog extends Animal {
constructor name, breed) {

er{name): /¢ call parent constructor

hxs breed = breed:

speak( ) |
console. Lug "${this.name} barks.’ );

J

| const dog
dog.speak( };

Getters and Setters

o Used to control access to properties.
o Useful for validation um:l Encupsulutmn

= new L.Jl.‘."ft\ "Buddy’, "Labrader”);

| [ Euddg barks.

(3) Constructor Method
o The constructor() method is called

a.utnma;hca.l.l.ﬁ when a new c:h:ject
is created.

o It is used to initialize praperLLes.
e You can uan have ‘one constructor
per class.

@+ Note -
e You don't need to mu.rum!.lH
return anﬂihing from the

constructor

I
U/

@ Class with Multiple Methods @ Inhgntance_ with extends @ 5u.per() Kaﬁwnrcl

o The super() keyword is used
to call the parent class
constructor.

e [t must be called before using
this in a child constructor.

e [t can also be used to call
purent class methods.

Eﬁﬂmﬂlﬂ e

class Parent {

hello( )

console. LU&E Hello from Parent"):
l |
c[nss Child extends Parent {
hello() {
super. he[km )i
console.log(" Hello from Child” )i

'll 1

éansl ¢ = new Child(});

c.hellol ); £/ Hello from Parent
/1 Hello from: Child

@Cla.ssvsﬁvlulﬂpa(ﬂwd:(;mpam]

| Bxangle o= ||| o e il
class User { . Introdmed ES6 (2015) me the hegmnmg
constructor( name, &HE} 1 | 1
this.name = name: Syntax Cleaner, modern ] More verbose
this._age = age; ‘ :
} | | | Ease of use | Easier to understand | Complex
et age() { Bl AT e o T e
i B fioe || Underlying | SEl uses prototypes | Directly uses
} | mechanism | prr:lf;al’._upe.s
;-et ugc-\unlut} 1 : i = s |
if (value < 0) { | | Use case | Preferred for | Useful for d&eper
console log( ﬁ.ge cannot be negative”); modern code | understmdmg
1 else | | .

| this._age = value;
1

const u = r-.-Ew User{ "Souit”, 22
console loglu. uge}; {22
u.age = 23;
console. lthi.,.u QHE]
ullql: = -3

@ Key Tukmua{._l,

ClussEs are syntactic sugar over prototypes.

Use mrmtrm:tor( to initialize properties.

lse extends for inheritance.

Use super( ) to call parent constructor/methods.
Static methods belong to the class.

Getters and setters help with validation i
Use classes for tif:umr md mmtmuble I:ode k..)

L 25
S -'ﬂ'-f cannet. be PEHI:':L\"E

| H

earn Todag Budd Tomarmw

@Cmmmlnimuﬂu&shnns

What is o class in JavaSeript?

How is a class different from a constructor
function?

What is the purpose of the constructor
method?

Explain the super() keyword,

What are static methods and Fmper{i,es?
What are getters and setters?

How does inheritance work in JavaScript?

Are classes hoisted in JavaScript?

00 == oL B
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Modules in JavaScript (ES6) =

7 "Good code is
Modules allow us to split our code into multiple files, making it more !> modubar code.

organized, reusable and maintainable. ES6 introduced a native module system & i
using import and export.

What are Modules? (2) Why_Use Modules?

@ Real-world Analogy;

A module is a separate file containing - o/ Keeps code organized in separate files T e

£
JavaSeript code. v/ Avoids global scope pollution. subject. notebooks. Each nig;:k
® Each module has its own scope. " &/ Makes code reusable.  has its own notes, and you
® \ariables, Fum.:tmnﬂ, cL&sses inside a module v Eosier to mainkdin. and ‘scale only open the ones you need
are ”ﬂ.t accessible outside _'-‘“LE.SS expnrte#_l v Helps in collaborative development. instead of keeping everything
® Helps - better code organization, reusability v/ Works well with modern frameworks | in one big notebook. T
and avoiding global scope pollution. (Renct, Ve, etc.). U/
@ExporﬁngfmmaModule @ImporﬁngmaHodule
There are two types of exparts [here are two types of meurts
Q)Nnmadﬁxpor{(exportrrmltlplevulueﬂ n)ﬂam:dlmm-t B L N R S
| // math.js // app.js
E'.Xpﬂr't conet-'PT = 31416, W e EKPGI'{: :Lr'-‘-.PDr'L { PIL; ﬂdd, Calculator } from '_:’math_his";
export tunction add(a, b) { multLple. e t%nnsml.e.{ag{. ;3;5 39).
: return a + b; e e GRS OLE: 09[:& (5, 3)); x
3 9 const cale = new Caleulator();
' export class Caleulator { exports I_I_L' CGHSDLE.ng(ml.c.mu[_hi}lgl:q; 2)); |
leLtLPLH{'U.J h} { = _ = - - 3 -2 - - i __- - 3 -_ _
| return a * b; | ' | b) Defoult Import ‘
' } // app.js
I 1 m"PDrLt rﬁre:{st F1'1::? : frim:;ﬂgﬁ-ﬁ?;
B — == console. log(greet("Sovi
ngqﬂtEx (e.x ar[:u.sml_e vahm} | = ==
b P"’t P ¥ - | "¢) Rename Import (alias) |
! fiitd message. s Only one 1008 L dd f E bl s, '
- Mt e | ; T e | itmport { add as sum } from './math.js’;
export default function greet(name) { e | console.log(sum(10, 5)); // 15 '
return “Hello, ${name}!"; s allowed ———— —=——— —— :
| } pRD m"d“l‘e“ L d) Import Everything as an Object |
' = \_/ | | import * as MathUtil from './math.js’; i
| console.log(Mathlitil. PI); |
! console.log(Mathlltil. add(2, 3)); -
Module File Structure ' "
® == (6) Using_Modules in HIML
= prejec Uiz o E"f*“ﬂ;: EE Abways use
— index.html E;} r{g e Etﬁ : {ILEEEWPE html> type="module"
— app. js /] main file : LY : }> in the script tag
— math.js  // named exports oo 2 TN b(i%ﬂauu&ript Modules</h1> to enable
— message.js // default export \J H;z;ript type="module” sre="app. js ></script> ES6 modu[esl_|
£
' : dhtmig} N |

(7) Inportant Ponts (8) Dipanic Inport (anced) @Cmnwnlnterﬂewﬂue.shms

Whot are modules in JavaSert PE?

® Modules are loaded in strict mode by default. | =’ fpi-oﬁi Tdut: Jﬂ:ta Emf ﬁﬁi s e D e et
: import| . o by kgl b ule => { default export?
SR {hus} LSt sipe console. log(module. add(5, 3)); 3. Can we export multiple values
® lke relative (./) or absolute Pﬁths 1 using default expor £?
o Browser requires bype-"module’ in <script>. | | /. o using wayne/owait || 4 What is the purpose of
o Y 1 el (Hhnk e Foril 5 async function load() { h type="module™? ; I
o e s tor Lommon const module = await import(’./math.js");| | 2 How does dHrl.arr‘lec unpcrrt work ¢
in Mer} o 6. Can we use modules in older
console. Lﬂg(mndule. PL): : ;
- ; | ) - rOWSErS |
® Modules oan fglso: be dH 4 ' io&ci(‘ﬁ - 7. How are modules different from

CommonJS (require)?

Learn | Buld | Grow | Get Hired '’
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Promises _in JavaScript

¥ Karyvio )

LEARM

e — e,
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/\ A Promise is a H'LH

| Sl | C3FRY | ST R

Promises help us handle asynchronous operations in a cleaner way. They ? commitment to a FUt‘-':':’- %
represent a value that may be available now, in the future, or never. ‘\.,\‘_h value.” Ny

@ What is a Promise?

® A Promise is an object that representz.

the eventual mrrtp{etwn {or failure) of an

@ Creating_a_Promise
(Bemple =

(3) Pronise States

PP

s _ J

| | const. promise = new Promise( (resolve, FEJELt:I => { (initial state)
U.EHH.CJ’LI’L'IHDUS DPE!"‘.]LECI'FL CG!’LSI'. SUCCESS = ’Lru.E_:
e [t can be in one of three states: 2 Operation Operation
- etl KL ) 1 PE i
e Pending - initial state (not fulfilled or rejected). | = ”L?i;g;\ { mmpl-aFtL:eus ails
e Fulfilled - ﬂpemt%ﬂn wmple’uﬁd 5U.ECEESFLLU.H. resolve( " Operation successful! ") | |
o Rejected ~ operation failed. P oelse { W ) i .
® A Promise can only be settled once (either : reject(” Something went wrong!"); ; Fu.lﬁl.lad. higscued
el _ . } (resolved) (error)
tulfilled or rEJE:[:LEd.j. 1, 2000);
@/ Think of it as: ) : @‘ Note @~
Y |l 1 = A\, 3 P sy 7 ] e
'l'.ll1 Fmd_ urdgr ﬂt A mstuurﬂ_rji {'If?nth}ﬂ WHRPE \J"I'IL-S.E” -'".-'-- ri:ITI.-I._SE { <PE.T1|].LH.H> : _. A Prm o Onl ’ {rm
You place the order (pendin ou either \ : Pending — Fulf ar i
gel 1he food (Rulfille dgior they 5&5 1 mt Here, resolve() is called when the operation Phifing o> Rulal W,

available (rejected)

\..J

succeeds, and rEJecﬂ:] is called when it fuils.

@ Consuming_a_Promise (then, catch, finally)

@ Chaining_Promises

It cannot go back to Pending again.

| Rebirns the first settlad

Exomple ;= : Example ;-
const promise = new Promisel (resolve, reject) function step1() {
Lek Ei.l.t;f:ﬁﬂ = true; J Q'.-LtEHL (if SULCCESS = I'.-['U-'.J.. returm: new r;E-.-ﬂ'I.Lad‘."l resolve) =>'{ i
setTimeout(() > { | Then: Data loaded successfully! ko Sl
if (success) { & _ b consale. lrj.l ‘a*.ﬂ_p 1 compl ﬂtE H be chained to
resalve{ B Ve uccessfully! ); i Finally: Operation completed. lrrts%qq Data from step 1"); S il
else .f i I i
" reject("Failed to load data!"); Output (if success = fulse) i Lﬁ“hmm
]-1..'"- ED'D':'J] Catch: Failed to load datal Function ELFF.J' data) { : el
4 Fi : b bod return new Pro rm.*%er "E"\-ﬂl.'er = : | 1
: l Lrl.ﬂJig Operu = WITLPI.'E setli l.l'f'IEl.Lin. () =5 l ! U/
prnr:;:; Eme i console E St tep 7 :nrnp[e{rad J; l
\ '- resolvel +  —» processed J;
console. -.n-:Jr Then sresult); // runs if resolved : 1. 1000); s l '
B finally() runs 1 '
“ottoh(lenon) => 1 reqardless of success } 0 :
console.log( “Cakch:®; error);  // runs if rejected or failure. step{ - f
1 v 1 ’Iwnli stepl ,1 |
H“U-!L!‘-fi'” =."} { ; - .L“:_r:rl.lxs.i;utﬂé }ul'll.ﬂ' Result:"; result); |
console Log( “Finally; Operation completed.”); // always runs 1 i
Hi .cat |:.r|. lrer*rf] =¥ I:E"E-D;E:'Lar Error: ',frrl."r ,I
Promise Combinators ® Exumple Promise.all()
JavaSeript pmudf-a some built- -n. methods to work with multiple promises. | s oL B I
e ot e e i e 2 | const pl = Promise.resolve( " User data"); Useful when you
| ﬂﬂ&lﬂd |ll:§cn|ﬂ.m IElﬂmplﬁ | I const pZ = new F'mmteﬂmmlve' => | e v
.Prﬂrniagruu{] wmtﬁ fﬁf I:I.IJ_ Pm_ﬂll([Pl PEI} \ SEtllmEﬂ'LLt"._l: = TE'.“I:JL'I'E"‘\ PI"-.}L-J '\:lﬂ-ll.ﬂ :II 1{](}01:' m,u,]_b_PLe asunc
to Rl {“?J‘m i any folls). | ’ ‘ tasks in pa}LJuuet
Promise.allSettled() | Waiks for all promises fo Promise.allSettled( [p1, p2] }‘ ‘ Promise.all([p1, p2]) and wait for all
settle (never rejects). then((r eculh& = { of them.

console. lngu._n sul. ts J_ /1 [ User data’, 'Posts data’] N
1) \J

.catch((error) => tumle.[&a("Ermrr"‘, error) |

Pramise. race( ) P'uﬂuse race{[p1, p2])

_ prﬂlmse {ﬁi.iﬁ'.'.&d or riﬂectzlﬂ
Returns the first Rulflled
promise {ngnm rgachnns]

Error_Handling Best Practices @ s Tiedat Ousslirs . Key_Takeaways

V4 Always use .catch() to handle errors. " Promises make asynchrorious

& Use meoningful error messages. eode: sasiar o rand - and Mokt

&/ Awid nesting then(), prefer async, await for complex flows. ) They can bs Pmding, fulfilled, or

J Uze ﬂnnﬂg(]l for d_eanup {e.g., hide [mr:img sp’mner}. re‘jgd:&d_'

o/ Hondle errors at the right level (don't swallow errors). & Use then(), catch(), and finally().

&/ Use Promise allSettled() when you don t wank one failure " Use combinators for multiple promises.
to stop evenything. o Prefer asyne/await for cleaner syntax.

| Promise. ung{ ) F’rm&is.e.ung{ [pd, p?] )

What is a Promise in JavaSeript?

What are the states of a Promise®

What is the difference between Promise.all()
and Promise.allSettled( )?

What does Promise race() do?

What is the purpose of Promise.ony()?

How does error handling work in Prﬂml"-fb?
How can you chain mulliple promises?

WhH 15 'F:I.TU:I.LLE::_I:' useful?

L

00 =i Oy 0 &

ﬂsgnchmnﬂus Endmd betber apphmi:mns I.Unwrr'nw
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> As nc/ Await and Fetch APl in JavaScript f"‘““?'asg;;m;;mf" >
Ir"f ™
E ﬁaan; Await (s a medern way to work with asynchronous code, built on top of f c;fiiﬂii;i;ﬁi )
Promises. The Fetch APl is a modern browser APl used to make HTTP requests \_ which is easier to reo.él. ;
E and work with web data (like from an API). | and mainkoi .C:):I
¥ ? i = “-..__,-'“.._.-H._ =
—~ @ Why_Async/Await @ Making_a GET Request
o Makes asynchronous code cleaner and more readable. ' Emoggs=s 00 i =
- e Awids callback hell and C{JmFl[Ex .E.h&l‘l.{::' chains. async Funttiun getPosts() {
o Works with Promises (not a replacement, just iy A o

Lachic ) const res = await fetch(’ nl:Epr // jsonptaceholder. typicade.com/posts” );
TG e R const data = awail res.json();
® Helps us write code that looks synchronous but console log(data. slice(0, 3)); // first 3 posts

runs ﬂSHnthranou_sLH. } catch (error) |

console.Log(” Failed o fekch posts:", error. wssuﬂel

o :
I {/ Array of post ohiects
@ B(I.SLC S!‘jnhlx | get?ua{::-tl "r H_G _Pi _G_ Jec. |
Lepe || An async function @ Hand.h.n.g Reswn.se

functin t() | 1 al 13 .ok i

ELEHHT_ LLHL..,_ |5rei 4 { g, o .TE ey ® The fetch() function does not reject the Promise e oh s tr.ue

return "Hello, Karyvio!"; a Promise, even 4 : ; A for status in

2 for HTTP error status codes (like 404 or 500).

} Lf you return o 5 ' the range 200~ 299,
: e ® 'ou need to check response.ck or resPense.SEatu_c. i
Hreatf].meni{msg} => cnns&[e.lmg[m&g}_ﬁ'; i manually. Sp i} 35 e : U
/I Hello, Karyvio! J Example i=

L'H'lS e = D.W'EI.LL |F -""'lIl Htl'.F'&- J'IIJE.L'.ITI,F[_.CE}'[E%.EJ.EF I..JI.'J El'_'ldF' LLIITlu" "'l'u'[l.'.L-d. |

;s ; if (Ires.ok) {
Usmg await throw new Error('HTTP errorl Status:’ ${res, stabis}®):

3
const dm 5 L.wmt res, '|-=t>nh :

| Th.e uj-t L === T T TEEE S S
function l:lelnulmsu { | aw

retirn new Promise((resolve] => . tﬁzw:;jcft?fs Mﬂkl.l'lﬂ POST RE(J‘lJ.ESt

sebTimeout(() => resolve("Done!"), ms)

1 inside an async Bl —
1 i function until = | | Use method,
J tha e async function createPost(] { | ' headers, and
: T e mise consk res = awall Febch( r|:‘|:|c- {{ jsonplaceholder bypicods com/posts”, | for POST
asyne function test() { is settled. method: “POST", | MH
console.log( "Start”); 1" heuﬂ; ¢ { I " . requests.
const result = await delay(2000); i N7 } -ontent-Type™: “application/json C“I;
oo € Lofresilt ) | body: TSON.stringify({
:;nnsme.lng[ End" ); title: '._rarn-,ng s
} {0 Skart body: & P':ur“c, wait and Fetch API":
10 Dl ) userld: 1
test( ); H End B

-_'.M.F data = await res. json( };
console. LJqI EI.ﬂtIl“

@ ElTDr Hﬂ.n.d.lmg W'lth. try Cﬂtd'l ! lrEﬂtEpﬂillll
Exanle := e @ Real-world Example (APL vith loading & ermrl

async function fetchData() {

t]’H { b : Emmpin e bt trH kel
const res = await fetch(*https:// invalid-api.com" ); s : async: function loadUsers( ) ' . F
const dota = await res json(); - G'SHM"’ await try { : MU‘H )
console.log{data); code. T console.log "Loading user 1'1 better control

= ¥ | T = L' L L LEL F) L, R

v f const res = qwait felch(® h“,J wplaceholder tupicode com/users” ) ﬂw L

} catch (error) { _ O if (1res.ok) throw new Error(’ P adio b parath: Dﬂdm&
caﬂﬁule.LDH{"Errnr:", Errnr.messugeﬁ, const users = awoit res. jsonf error, c!suru.q:

} congol €. ﬂg “Users:", .i?i'.'."E.&-l.i.i'.ft:l.r:', :’ﬂl il

] i c.l:hi.rh e r,_ j . )
i ; - cnsa El""ﬂ.l CIrQrs , Brmor. Mess G.EIE |
fetchDatal( ): } "L'I'IﬂLl.L.- {

e 1 e console lﬂq BDHE' e

f
@ TI"I,E Fﬁtch API BU-E{CS loadUsers| );

Takeaways
o Fetch APl is used o make HTTP requests (GET, POST, etc.). K_EH—EH'

v e Asgncfhwuit makes async code easier to read and write.

o It refurns a Promise that resolves to a Response object. o/ Always use try.. catch for error handling.

o We usually convert the response to JSON using Jsum‘ ] o Felch APl is powerful and widely used for working with real APIs.
o [t replaces older methods like AMLHttpRequest. s Fg{,r,l-; “1\ &/ Check response ok to handle HTTP errors.
F wurks. with . +/ You can use fetch for GET, POST, PUT, DELETE requests,
. Promises! .‘?_- o« Combine async/await with modern JavaScript features for clean and
TR e efficient code.
__Karng.com Right data. Betler solutions. That's Karyio." Logrn | Build | Grow | Get Hired ',
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The Event Loop in J'avaScripi T

ST

The Event Lﬂnp is o core purt of ]ﬂvuScr'Lpt'S runtime environment. It handles ':: turns "'“"U-‘-b—nﬂ time \'
asynchronous operations, making non-blocking behavior possible even though ( into Pmdljﬂti‘ﬂ-’r o )
JavaScript is single-threaded. i time. uf

Wht is the Event Loop?  (2) Why do we need 87 (3) Components Involved

e [he Event Loop is & mechanism that checks e g / Call Stack
the Call Stack and the Callback Queues, ¥ jﬂmSCFLPt 7 SLrlgle etiec.jone o Keeps track of function execution

thing at a time). ST S
and moves callbacks to the Call Stack il (Last In, First Out).
. : e Without the Event Lunp Lunﬂ runnmg
when it's e-nptH o ey ey 9 Web APls
el eadd ol poahid Rou Provided by the browser (or Nodejs) to

o [t allows JavaScript to perform
e blacking upﬁrlz.uonsl: file operations) would block the entire handle. asynchronous tasks (e.g., selTimeout,

o It is part of the JavaScript runtime il il fetch, DOM events).

o : e [he Event LCIDP allows ﬂEHr‘lCI’lr‘D!‘UJLLE. Callback Queues
L I:M(E HEe ND&EJS], tasks to be handled E[:TL':‘E“HH o Queues whfra asynchronous callbacks

mjt the I:}.'-fﬂSl:f‘Lpt [c.mguage ltSElF MH'LD'JL biﬂﬂkmﬂ U'LE'- main thTEﬂ.E[ are Plul:lzd E.g- icrotask Queue.

Wﬂcrn...n:.k G ue J.P

¢

Monitors the call stack and moves

@ Visual Representation callbacks from the queues to the eal

'I - — Eblﬂk_'hh.EILJ,‘t 5 -;mp Y.
Coll Stack | Eit/Los Callback Queues . Web APIs
{Execution Context) P ek O (Browser / Node.js)
[ T .E:E’rurmses muktation nhﬁervlers_}. _ Y l seI:Tunanut{} |
L k) S ﬁhen[} t:uilhur.ks | | l Fetchl) __|
. M ¥ .
]| |t | DT
func z :.:1 5|: if t;LE‘R ¥ Macrotask | File ren{img |
| o e AN (setTunﬂuut, sel:hlﬂmal,. L-'r{]} e ————— i —
() J tastks i;fmx q:keue [ sefzﬂmﬂuut{) I l Nebmrk requests |
o call stack.
: J L ~ DoM mrmti ____] L® | eke... |
@ Example: setTimeout (Macrotask) (6) Exnple Promise (Microtask) G N
console.log("Start"); Outpub: _‘ corabtaloglStart™ | (o )} ® Emﬂbm
setlimeaut{() = { Start Promise.resolve( J.then({) => { | | Stark before setTimeout
: console.! ﬁglr Inside setTimeout"): End _ cnnsnle_inq(“in&de Promise"); Erd (Macrobasks)
), 0); Inside setTimeout B Inside Promise even if the timeout
console. laﬁ[ Em:l console. 113'fk ‘End" J; _ 51 0mz '«:.IJ

® Example: Combined (Mmtu.sk o Husmtask] . Obder of . Fageiding
I_ deuh o Execute all synchronous code (in call stack).
[ Outpu T

conso e.Lug{ = };

\ p R \ i Execute all microtasks {e.g.. Promise .then, queueMicrotask).
sebTimeout(() = conﬁule,lngk 2210 [l |
Promise.resolve( ).then(() = ::Dn.sule.lﬂg{"y}}; : 3 (Microbask) @ Execute one macrotask (e.g., seffimeout, setinterval, DOM events).
console.log("4"); 12 (Macrclask) @ Repeat the process.
| Real-world A
(9) Microtasks vs Macrotasks @) Robworidposbey
[ . Think of a café: XD
Microtasks | Meedtoss | | @ Call Stack <> The chef (handles one order ot @ time). @
Higher priority (runs first) Runs aﬂer microtasks | | ® Web APIs — The kitchen fprepﬂres food in huclvcgmmui}_
Includes Promise then(), lm:ludes mtTmenutU setlnf.enal{ ' ® Callback Queue — CmFlEtfd- orders “‘ﬂiﬁ”ﬁ to be served ]
___HueueHLcr_ut_g§lgl;_;J, H?@@Gbsew DQM events, U{?i ggﬂrr.m}gdmbg (Node JSJ_ (Microtasks = priority orders, Macrotasks: = regulm' orders ).
Runs immediately after the Rt in. the: neot event loop eycle . ® Evenk Loop — The waiter {kEEPS checking and brings orders
current task | to the chef when he is frae}
C:m starve mucrobuskﬁ if Used for scheduled or external "ﬂm E\_venl LWF ehsiires nobodH sniiks u.rmecessunlg, e
b ey (I [fonyvonede ass R even_in o single-threaded world.” A

Common Interview Questions

What is the Event LnﬁF- in JavaScript?
What iz the difference bebwsen Microtesks and Marrobasks?

@ Key TﬂkE&WﬂH.S

v JavaScript is single-threaded, but the Event Loop enables asynchronous behavior:

&/ Microtasks (Promises) run before Macrotasks (setTimeout, DOM events).

&/ The Event Loop continuously checks the call stack and moves tasks from queues.

J Understanding the Event Loop is crucial for performance, dﬂbl.iggblg, and writing
better async code.

Why do Fromises run before setlimeout?

How does the Event Loop work in the browser?
Hew ‘dees the Fvent |_r_>..,[.:n wark in ."|r_'u.15.j"_;:'~
Can the Event Loop be hlocked?

What |1|:L|1:'.35'r::. if

KarHvlo-com HBI-EH.EI' U?dﬂﬂtﬂﬂdmg:rﬁdﬂ.ﬂl SEI"'CH'!.EEF DZ"-I'ELIUPEI’“S TI:II'I'I.UF!'EIW.“ ]_Eﬂ.l'ﬂ | Bl..lll.d 1 GFDW I GE*‘ HU’E[{ l‘l‘:}

) [ S N X T :

you keep adding microbasks?
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Advanced JavaScrip

These advanced concepts. he-ip you write more PL‘IWEFFL.[L, efficient, and maintainable
code, T|'1EH are commnnlni used in real-world Prc:JEcts and often asked in interviews.

IIFE_(Immediately Invoked Function

@ Expression)

e A function that runs immecl:lﬁ.i.ela after
definition.

e (reates its own smpe and avoids
poll. ufiil‘uj the global scope.

o Useful for ini ’r.mu.zcd.mﬂ code.

(function() {
const message = “LIFE (s running!™;
console.logl, rm:s.sugejl'.

Pe); /4 TFE T

- * Avoid Ehca

Output : scope Pnih;hm
¢ [Inikialize

TIFE is ru:ming!

configuration. \_J
@ Composition vs Inheritance

@ Cﬂmeﬂsi_ﬁﬂn Build complex functional LLH
by combining smaller functions or objects.

e Inheritance: Create new obJechs based
on emstmg ones.

t Concepts

@ Higher-Order Functions

® Functions that take another function
as an !:I.:I'E'}LL-"I'lEFLII. or return a function
e Common examples: map, filter, reduce.

< Karyvi

I_‘A.F'I'IILIH.IT_ TT bR

-u."- e =1

P B

ety )
( fundamentals, explore
7 the advanced,

build
L without limits™ 11 .

g o

@ Fum:.hm Currgmg :

~

}
{

]

i

® J[ransform a function with muhipie

arguments into a sequence of
Funm.ions each Lukinﬂ a single

const numbers = [1, 2, 3, 4]
const doubled = nurn|:ler$.n1r1|:r{num = num* 2);
C[.‘-I‘Lﬁﬂi.&.tuq{d:?uh[&dj]

[2463]

- Built-in h her-order functions:
m.up{} ﬂlter{} reduce( ), forEach(),
somel ), every( ), find(), sort()

U/
Memoization

® Optimization techmque to cache
expensive function results

e Returns cached result if the same
ian.t is pr:J-.rLdEd again.

Example (C ] Example = s
const logaer = (fn)] = \ : u*‘m =2 -;_: h_ﬂ'_u‘.‘;_(‘i'np_ﬂ_’mﬁ} F“PLLM” r*fmmzel f ) rl
C':IF“-:-EIIJ Log( ..,nllmg funchion..") const Sache L . 5
S nk e q/Hure flexible return r-.mf.tmn[.._nrgs,] { i
| G than inheritance. L’JF‘I.&-.. key = J50N.stringify(args); '
] .
{key in cache) rpturn cachelkey]; |
q/ Avotds Hight R
const add = (o, b) = a + b e ?ZFI.L;L?”]L = k. arge)
const mqgad-"md . 'oﬂqcrmdﬂ,., e 1'— 44 Ik 3
console Lop(logaedAdi(2, 3)); || ¥ Eoslr to tesk | | return result
o - and maintain. | 7 -
r*f.-' C:EE:@ e 'Li} const factorial = memoize(n =>
! T 0. [ e AT - & N g i
1/ 5 { ) mn 1 1 :n * factorialln - 1);
-::{:-n_t.ale.mﬂfFu-::l:l:lrlul{f)}], i EL )
console.log( factortal(5)); // from cache

Deep Copy_vs Shallow Copy
e Shallow CQPH: ﬁuples only top-level

properties (nested objects are still

referenced J; :41luas.. : 1
¢ = : P :
® pE:EE Copy: Creates a complately Dee i LE". ten. uicd or [.rwir:tlte tﬂh}em properties
independent copy. R GERVIRC. TS CCOM 848 B
o ——" — 1 "Eﬂux ...DF’
Bample = | P Eaangle -

const original = { name: “Karyvio®, : | const ul meb"-"l‘ ‘d' )
details: T-age: 22 }: AR const user = {
M i i @ Note - name: “Sowit”,
const shallow = { .. original }; I Use structuredClone() | | [id]}: 12345
const deep = Jo0MN Jﬂrsn:k_lbL."'u trm_'qumgr'.d (in modern brows rs} | :

_ o . consote:tog(userid])f; // "235-“.:
shallow.details.age = 25; 'GFPEEEP E‘ﬁ?ﬁ | console.log( Object. keqs user)
console.Log{ ori inal details.aqe): // 25 complex abj _ s

g J (includes Date: Hllp a"'a" "name” ] Ilymt?m 15 pict ar‘.ume.ﬂhle,u_
deep. f.fe..u-. s.age = 30; Seb ek o @ mbelﬁ e e ued libruries
console.log(ort l.'.|b"l.I1|. details.agel; // 25 J W i by define i

Proxies (Meta Programming)

o rroxies allow you to intercept and customize
operations on objects (like get, sel, delete, elc.).
®  Useful for volidation, lnﬁg.nﬂ, or ‘creating cistom beavior.

Example -
consk uter = { name! "Kar Hu
const proxy = new -r-:!s-:g (user;
getiLa rgr-t prop) | -
console ltu\ Accessing $lprop]” )i
return target[prop]:

, age: 22 };

L Accessing name
£/ Karyvie

i)
LiE]

i
console:Log(proxy.name};

Karyvio.com “Despr

struchuredClone{ori ginal ), ;

@ Key Tu.lr.eawc;us -

argumem
® Hﬂ[p.—. in code reusabil LEH and
FJL?L" tal IJ.PPLLCI].LL{JH

 Example i= |
| function mu;.hplgw"l |
return function(b) {
return a * b

2
[ I

const double

ronsole. L{:-g[duu}:l (5

@ Debeuncing Th.-ottung
: Limits a function call

mLL. a cer[mn time has passed since
the last call

mukbti
(5)):

}*f 10

e Throttling: Ensures a function is
called ob most once in a given time
interval.

Debounce Example ;-
function debounce(fn, delay) {
let timer;

returm (. ﬂrq*_-.jl = {
clearTimeout( timer);

timer = .5E|:TLI'I’LEI:'L.I. k{} = {
fni: argsh
]- ElELﬂH] "
} U

1
I

£ Useful in search boxes. resize events elc.

Symbols (Advanced Use Cusa.e_';} @ Iterators and Generators

® Samh{'l&. are u.n.ique and immutahle

properties,

Ad.‘r'ﬂ‘.ncﬂd :JS SO 5 +|.'E il 'i'l"l‘l[ﬂ I:|.E|l“.f]'
v smarter, and mufﬂfﬂmi{.amde
v Use higher-order functions and composition
{'Dr !JE T Cﬂde S-ul_l.lI:Elll"ﬁ
o/ Memcization, debouncing, and throttling improve performance. |
o/ Understand deep vs shellow copy to avold unexpected bugs |
v Generators, Symbu-[s and Proxies are pawerfui fools
used. in real-world  libraries.
o/ These concepts are commonly ‘asked in interviews

and used in modern frameworks. 1

\
Knnwiedge. Si:ronger Deve[npars."

o lterators: Objects that define o
sequence and hvn to access elements

® Generators: Functions that can pause
and resume EJ-;ECME,LC-“:'L usmg Hi.elld..
function® count() {
LJlE:,J 1
HLt.ld.
yield 3.

}

const gen = count();

console log(gen.next() value);
consote. |oq{5|:'1nex|:( ~alue); /
console. ug{gtn next().value);
console.l lagigen. next( ). done); ,.-',.f

il ¢
fog
;3

U
"@mlnmamums

What {5 an IIFE? Why is it used?
[hifference between composition

and  inheritance?

How does memoization work?

What is the difference between
debouncing and thrott lmq?'

How can you create a u{EFI copy

of an ::hJE{ £?

Whiat ore SimbolsT Give o real-world uss cose
What are -:]Ie-n—:rulcrs and how' do ‘.he:_.| wark?
What are Proxies? Give an example.

Pl el

£ Lt

00 =l N

Learn | Build | Grow | Get Hired W
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Best Practices, Performance & Security gl o

in Ja.vaScr'tpt / mf“?fafifiipﬁks,

Writing JavaScript is not just about making it work, but also about writing clean, ( Great developers write ‘}:
maintainable, secure and performant code. These best practices will help you \, code that lasts™ 1! /
become a better developer and build real-world applications. g U
@ Wklts. Clocst e Romdabls Cotle @ Avoid Common Mistakes @ Coda Fnrrm}:hnq Tocls
- v/ Use meaningful variable and function names. e Avoid using var (use let or const). e [ESlink — Helps find and fix
o/ Keep functions small and focused (single raspons[bilibj}_ e Don't use == (use ===). ETUHEF“S i your code,
o/ Use consistent indentation and formatting, ® Avoid global variables. s ;zth?;d: utomatically formats
v/ Add comments where necessary (but don't overdo it). ® Dont modify built-in prototypes. ° Estor'CmFLﬂ —+ Keeps consistent
&/ Follow a cadiqg $|:5[E quide (ES Airbnb, StondardJS). e Handle errors Prcperlﬂ_ settings across different editors.
o Use linters (ESLint) and formatters (Prettier). ® Avoid deeply nested code (callback ® Use these tools in your project for
i hell). a professional codebase.
@' Example :- e Don't ignore returned Promises. -eslintre example ;-
x Bad Practice v/ Good Practice : EE Trerli i aiH sy 1 : “env”: {“browser": true, “es2021": true},
function e(d){ | function calculateDouble(number) { =4 P::r:f. ET::;E;EIJE s {remove unusse :exl,un_ds"_: “eslint:recommended”,
return d*2 reburn naumber * 2: e E:' i T:~| (ceciniby risk) r”'-E55 1 <
.L 1 on L. Use evall | SELCLUN \I-;'-I_ MsK/, r\.::. unu_‘r:lm vurs 'NI:I.T'I'L :
? i 4 . : "no-console”: "off" \I‘_IJ.
@ Performance Optimization @ Memory_Management @ Security Best Practices
& Minimize DOM manipulation (it’s slow}._ e Avoid memory leaks by cleaning up + Avoid eval() and Function(} constructor.
" Use document fragments for multiple DOM updates. event Listeners, timers, and subscriptions. +" Sanitize user input (prevent XS5 attacks).
v/ Debounce or throttle event handlers. e Remove unused DOM elements. / Use HTTFS for all AFL requests.
$ Lu.rﬂ l;ud Lmu%les and mua:iu,lzs.{ % o ilo 'Lﬂu'enk.f""lup and: WeakSek For v ?lm&: sen;itive dctmtu seirljlg
Use efficient data structures (Map, Set). biscks bhak shadd b hiokicalletid egq., environment variables).
W/ Avoid heawy computations in the main thread o f,fmfi e GEE S Velidate data on both clent and. server
o Use Web Workers for CPU intensive tasks. sta ek / Be careful with third-party libraries

keep references alive). (check for wulnerabilities).
s 9 ‘ == ; &/ Use Content Security Policy (CSP).
| M&mmm i ! Etﬂm.ﬁtﬁ. R‘Emﬁ'ﬂ'mﬂ [:'-'Eni. Llﬁtfm “ KEEP dEPEﬂ.dEﬂEi.ES up to dﬂlE-

r r ¥ Lon Clickl)
function debounce(fn, -J.Elﬂ.g;l { function handleClick() {

« Optimize loops and avoid unner:esmrﬂ iterations.

Pk ﬂcnsule.lagf”ﬂuttun clicked”); Emmple: Prgugnhns %S5
return jFLiJ‘.Ef.i.Gﬂ I: -:].rﬂs:l { E " Ao ekt A const wserlnput = "*'E-LFEF;'.:'{.IIEF':{_'!'iu.cj{::ﬁ:':w:.-'scrn_Ph"
Elﬂﬂrﬂﬂlelﬂutfhm&r]' utton.adatventlistener!  cluc M Ltednt LB LLCK l,l'lln' Sﬂp
- i Ao T X itize input I;sunp-_.e uﬂmple}l
~ timer = setTuneoub(()/=> Faf...arge), deloy): : </a. "8I
: timer = setTimeout(() => fnl. a gs), detay}; T1) Lobar et v neadod const safelnput = user m,mtm; lLM.-e, .;;,r I,Llﬂ :
- ] . ':_:} bubton.romoveEventListener("click’, hmdle{:hfl’;t‘: console.log( safelnput ); T f % “
: u B s '.},i-u:;l_-'.z\-'«";; iocked WAl =0T pragl U
i Use Modern JavaScript Features
® L . Testing Your Code @ Useful Developer T‘Lp_s_.
- ® Use let, const, arrow functions, template literals. :
® Use destructuring and spread/rest operatars. &/ Write unit tests for critical functions. v/ Use browser Devlools effectively.
o Use modules (impert/export). V’ Use testing frameworks (Jest, Mocha ). & Use consoletable() for better debugging.
o llse I]EHHEIIIJJWELL instead of callbacks: ¢ Test Edse cases (null, undefined, invalid m"t} \/ L':'ﬂ mﬂmﬂrul messages.
(2) d | - (77) Use integration and end-to-end tests Use keyboard shortcuts (productivity boost).
® Use optional chaining (?.) and nullish. coalescing : g9 4 P Y
o These frr ures moke your code cleaner and 5.'1Fr'r for Lurger‘ projects. 5 I;Eﬂ ﬁemj:é npm Fﬂﬁ"-ﬂ.gﬁ
L To—— — E——— =g ' rstand error messages.
- &m‘ - . e B 1 R - -—--_.T- T ! & Keep learning and practice regularly.
const usaz{; E }L:r'.-z-tm'x udr:lilu{; b) { o/ Build real projects (that's the best way to learn ).
NOme: -20ViL. | FECULM @ % :
address; { city; "Bhubaneswar” } } @ Remember :-
k; test("adds two numbers”, () => { s i EUF’H e
r}jln.l;:ﬂe.t:l‘ug{user.uddress?mkﬂ ?? "Unkniown.”); x expect{add(2, 3 “'l:DEmB' S e
// Bhubaneswer il U o Clean code today, better cpportunities tomorrow:
; : - o Keep learming, the JavaScript ecosystem is
: i
Final Takeaways S e 9
v JavaScript is powerful, but with great power comes great responsibility. e ML TR
&/ Follow best practices to write clean, efficient, and secure code. l You've completed 40 pages of JavaScript notes! i
o/ Optimize performance and avoid common pitfalls. | Now it's time to apply your knowledge. ‘
&/ Use modern features and tools to improve productiviby | build real projects; and create the fubure you want.
&/ Keep practicing, building projects, and stay updated with new features. |
&/ With the right mindset ond discipline, you can become a great JavaScript developer! i Keep Going! ﬁ .,:_IJ.
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