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INTRODUGTION by

Are you ready to elevate your JavaScript skills? Advanced JavaScript Interview
Questions is your go-to guide for mastering JavaScript, whether you're a
beginner or an expert.

In the dynamic world of web development, JavaScript reigns supreme. This
book covers the entire spectrum, catering to entry-level coders, junior
developers seeking growth, mid-level engineers aiming for proficiency, and
senior developers pursuing excellence. Even seasoned experts will discover
valuable insights to enhance their JavaScript proficiency.

We've categorized questions into five levels:

ENTRY: Foundational concepts for beginners. *
JUNIOR: Challenge yourself with intermediate knowledge. * *

MID: Dive into advanced topics for proficiency. * * *
SENIOR: Explore complex concepts and best practices. * * * *
EXPERT: Push your expertise with cutting-edge challenges. * * * * *
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01. Explain equality

Problem: JavaScript has both strict and type-converting comparisons:

Strict comparison (e.g., ===) checks for value equality without allowing
coercion.

Abstract comparison (e.g., ==) checks for value equality with coercion allowed.

Solution:

const a = "42";
const b 42;

console.log(a == b); // true
console.log(a === b); // false

Some simple equality rules: If either value (also known as side) in a
comparison could be the true or false value, avoid == and use ===,

If either value in a comparison could be of these specific values (0, ", or [] —
empty array), avoid == and use ===.

In all other cases, you're safe to use ==. Not only is it safe, but in many cases, it
simplifies your code in a way that improves readability.

x* Page 10



02. Understanding Exponential Operator

Problem: Explain the usage of the exponential (**) operator in JavaScript,
including when and how to use it to perform exponentiation calculations.

Solution: The exponential operator (**) in JavaScript is used to perform
exponentiation, which is raising a number to a power. It's a concise and
intuitive way to perform such calculations.

Here's how to use it:

// Using the exponential operator
const resultl = 2 *x 3; // raised to the power of 3
console.log(resultl); // 8

const result2 = 4 ** 8.5; // Square root of 4
console.log(result2); // 131072

const result3 = 10 ** -2; // 10 raised to the power of -2
console.log(result3) // 0.01

The exponential operator can be used with both integer and floating-point
exponents. It's particularly useful when you need to perform exponentiation
calculations in a clear and concise manner.
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03. In what way we can change the title of the page?

Problem: Changing Page Title in JavaScript

Solution: Using document.title Property

You can change the title of a webpage using the document.title property in
JavaScript.

document.title = "My New Title";

This is a straightforward task in JavaScript. Changing the page title is as
simple as assigning a new value to the document.title property. It's a basic
operation that most web developers should be familiar with, making it an
easy problem. However, it's still an important concept to understand when
working on web development projects.
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04. Understanding JSON

Problem: Explain what JSON (JavaScript Object Notation) is and its purpose in
web development.

Solution: JSON, short for JavaScript Object Notation, is a lightweight data
interchange format that is easy for humans to read and write, and easy for
machines to parse and generate. It is often used for exchanging data between
a server and a web application, as well as between different parts of an
application.

JSON is represented as key-value pairs, where keys are strings and values can
be strings, numbers, booleans, arrays, or other JSON objects.

The basic syntax of a JSON object looks like this:

"keyl": "valuel",
"key2": 123,
"key3": true,
"key4": ["iteml", "item2"],
dlcey5i
"nestedKey": "nestedValue"
}
¥

JSON is widely used because of its simplicity, ease of use, and compatibility
with various programming languages. It is a common format for sending and
receiving data in web APIs, configuring applications, and storing configuration
settings.

* Page 13



05. Discussing Data Types

Problem: Discuss the various data types available in JavaScript and provide

examples of each.

Solution: JavaScript offers a range of data types for storing values:

String: A sequence of

undefined: Signifies an
uninitialized variable.

console.log(myUndefined); // undefined

characters enclosed in quotes let myString = “Hello World”
(single or double).
Number: Numeric values,
including integers and floating- let myNumber = 42;
point numbers.
Boolean: Represents true or let myBoolean = true:
false values.
Array: An ordered collection of let myArray = [1, 2, 31;
values.

Il: Intenti ] t
null: Intentionally represents no let myNull = null:
value.
Object: Holds key-value pairs.
Keys are strings, and values can let myObject = { name: “John”, age: 30 };
be any data type.

let myUndefined;

These JavaScript data types enable value storage and manipulation in various
ways, forming the foundation for dynamic and versatile programming.

* %
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06. Mixins and Achieving Multiple Inheritance

Problem: |In JavaScript, there's no built-in multiple inheritance support,
making it challenging to share functionalities across different objects
efficiently. Traditional class hierarchies can become complex and rigid,
hindering code maintainability.

Solution: Mixins offer a solution by enabling code reuse and achieving a form
of multiple inheritance. A mixin is a way to incorporate methods and
properties fromn one object into another. This enhances modularity and
flexibility in code design.

Implementation: To implement mixins, you can use the Object.assign()
method to copy methods and properties from a source object to a target
object.

Here's a brief example:

const greetingsMixin = {
sayHello() {
console.log("Hello from mixin");
}
it

const objectA = {};
Object.assign(objectA, greetingsMixin);
objectA.sayHello(); // "Hello from mixin"

const objectB = {};
Object.assign(objectB, greetingsMixin);
objectB.sayHello(); // "Hello from mixin"

By applying mixins, you can achieve code reusability and avoid deep class
hierarchies. However, be cautious of potential method conflicts and
unintended overwrites when using multiple mixins.
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07. How to Implement Polymorphism

Problem: Polymorphism is a fundamental concept in Object-Oriented
Programming that enables objects to take on multiple forms. In JavaScript,
polymorphism can be achieved using function overloading, where a function
can have multiple implementations based on the number and type of
arguments it receives.

Here's a simple example illustrating how function overloading can be
implemented in JavaScript:

function greet(name, language = 'English') {
if (language === 'English') {
console.log( Hello ${name}’);
} else if (language === 'Spanish') {
console.log( Hola ${name}’);
}
}

greet('John'); // Hello John
greet('Juan', 'Spanish'); // Hello Juan

Solution: In this example, the greet function accepts two arguments: name
and language. The default value for language is set to English. If you call the
function with only one argument, it will utilize the default language. However,
when you call the function with two arguments, it will use the specified
language.

This mechanism demonstrates how polymorphism can be achieved in

JavaScript through function overloading, allowing a single function to exhibit
different behaviors based on the input provided.
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08. Understanding Arrays in JavaScript and their creation

Problem: Explain arrays in JavaScript, along with the process of creating an
array.

Solution: Arrays are ordered collections of values that can hold various data
types. They are created using square brackets [] and values are separated by
commas.

Creating an Array: To create an array, use square brackets and list the values
inside.

let myArray = [1, 2, 3, "Hello", truel;

Array Indexing: Arrays in JavaScript are zero-indexed, meaning the first
element is at index 0, the second at index 1, and so on.

Manipulating Arrays: Arrays can be modified in different ways. For instance,
to add an element at the end, use push(), and to remove elements at a
specific index, use splice():

let myArray = [1, 2, 3];
myArray.push(4); // Adds 4 at the end: [1, 2, 3, 4]
myArray.splice(l, 1); // Removes element at index 1: [1, 3, 4]

Array Usage: Arrays are crucial for organizing and storing collections of values
in JavaScript. They often work in tandem with loops for iterating over
elements.

* % Page 17



09. Callback Functions

Problem: Elaborate on callback
functions in JavaScript.

Solution: In JavaScript, a callback
function is a function that is
passed as an argument to another
function and is executed after the
parent function completes its
task. Callbacks play a key role in
asynchronous programming,
enabling the execution of code
after asynchronous operations
finish.

Example of a Callback Function:
function getData(callback) {
let data = "data";

callback(data);
b

function recieveData(data) {
console.log(data);

}

getData(recieveData); // 'data’

* *

in the above code, getData accepts a
parameter named callback, which is a
function. After retrieving data, getData
invokes the callback function, passing
the data as an argument. The
receiveData function is a callback,
passed as an argument to getData, and
it logs the data.

Common Usage: Callback functions are
prevalent in JavaScript, employed in
various APIs and libraries to manage
asynchronous behavior. For instance, you
can use a callback function with the
fetch API for handling asynchronous
HTTP requests:

Here, the fetch function returns a
promise. The then method takes
callback functions to handle successful
responses and errors.

fetch(”https://api.example.com/data”)
.then(response => response.json())
.then(data => {
console.log(data);
1)
.catch(error => {
console.error(error);

1))
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10. NEGATIVE_INFINITY

Problem: Explain the concept of NEGATIVE_INFINITY in JavaScript.

Solution: In JavaScript, NEGATIVE_INFINITY is a special constant representing
the smallest possible numeric value. It is used to denote values that are
infinitely small and represent a limit beyond which numeric values cannot be
decreased.

Example Usage: One common scenario where NEGATIVE_INFINITY arises is
when a negative number is divided by zero:

let result = -5 / 0;
console.log(result); // -Infinity

In this case, dividing a negative number by zero yields a value of negative
infinity, as indicated by -Infinity.

Note: Dividing a positive number by zero produces positive infinity (Infinity),
and dividing zero by zero results in a special value called NaN (Not-a-Number).
Common Applications:

The concept of NEGATIVE_INFINITY is particularly relevant when dealing with

mathematical or computational operations where values approach the
theoretical limits of a numeric system.
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11. Understanding NaN

Problem: Explain the concept and usage of NaN in JavaScript.

Solution: In JavaScript, NaN stands for "Not-a-Number." It's a special value
used to indicate the result of invalid or undefined mathematical operations.
Examples of NaN:

let result = 0 / 0;
console.log(result); // NaN

let stringResult = "hello" / 2;
console.log(stringResult); // NaN

In the first example, attempting to divide O by O results in an undefined
mathematical operation, yielding NaN. Similarly, attempting to perform a
mathematical operation involving a string ("hello") also results in NaN.

NaN's Unique Behavior: NaN is Checking for NaN: To determine if a
distinct in that it's not equal to any value is NaN, you can use the isNaN()

value, including itself. function:

For example: For example:

console.log(NaN === NaN); let value = NaN;

// false console.log(isNaN(value));
// true

let anotherValue = "hello";
console.log(isNaN(anotherValue));
// true

Importance and Usage: Understanding NaN is essential for handling
mathematical operations in JavaScript. Checking for NaN prevents
unintended calculations resulting from invalid inputs and enhances the
reliability of your code.
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12. if-else Statements

Problem: Elaborate on the usage of if-else statements in JavaScript.

Solution: if-else statements provide a way to make decisions based on
whether a specified condition is true or false. They allow executing different
code blocks depending on the outcome of the condition. Example of if-else
Statement:

let num = 5;
if (num > 10) {
console.log("The number is greather than 10.");
} else {
console.log("The number is less than or equal to 10.");

}

// 'The number is less than or equal to 10.'

In this scenario, the if statement checks whether num is greater than 10. If
true, the code within the first block executes; otherwise, the code within the
else block executes. To handle multiple conditions, else if blocks are used:

let num = 15;
if (num < 5) {
console.log("The number is less than 5.");
} else if (num < 10) {
console.log("The number is between 5 and 10.");
} else {
console.log("The number is greater than or equal to 10.");

}

// 'The number is greater than or equal to 10.'

Here, the first if block checks if num is less than 5. If false, the else if block
checks if it's less than 10. If both conditions are false, the else block's code runs.
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13. Try-Catch Statements

Problem: Explain the purpose and use of try-catch statements in JavaScript.

Solution: In JavaScript, try-catch statements offer a way to manage and
handle errors that might occur during the execution of code. They enable
developers to "try" a section of code and "catch" any errors that arise,
preventing these errors from crashing the program.

Example of Try-Catch Statement:

try {
let x = vy;

} catch (error) {
console.error(error);

e

// ReferenceError: y is not defined

In this scenario, the try block contains code that may lead to an error. If an
error occurs, the catch block captures the error and executes the code within.
In this example, a ReferenceError is thrown because y is not defined. The error
object passed to the catch block contains information about the error, aiding
in diagnosis.

Use and Importance: The try-catch statement is valuable for controlled error
handling. Instead of letting an error crash the entire program, developers can
catch errors, gather information about them, and even provide meaningful
error messages to users. This promotes a more user-friendly and stable
application.
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14. Type Conversion Functions

Problem: Explain the purpose and usage of parselnt(), parseFloat(),
Number(), and String() functions in JavaScript.

Solution: In JavaScript, type conversion functions serve to convert values
between different data types. These functions are essential for ensuring that

data is appropriately transformed for various operations.

Examples of Type Conversion Functions:

parselnt(): This function parses a parseFloat(): Used for parsing a string
string argument and returns an argument and returning a floating-
integer of the specified radix (base). point number.

console.log(parseInt("123", 10)); console.log(parseFloat("3.14"));
// 123 // 3.14

Number(): Converts a value to a String(): Converts a value to a string

number data type. data type.
console.log(Number("5")); console.log(String(5));
/, 5 // ||l5l!

Importance and Usage: Type conversion functions are crucial for explicitly
managing data types and ensuring the desired outcomes. They prevent
unintended type coercion, which can lead to unexpected results. By using
these functions, developers gain control over type conversions, fostering code
reliability and consistency.
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15. Changing Style/Class of an Element in JavaScript

Problem: Explain how to change the style or class of an element using
JavaScript.

Solution: To change the style or class of an element in JavaScript, you can use
the style property to modify individual CSS properties or the className

property to change the class of the element.

Changing Style: You can use the style property to directly modify CSS
properties of an element:

const myText = document.getElementById("myText");
myText.style.fontSize = "20px";

In this example, the font size of an element with the ID "myText" is changed to
20 pixels.

Changing Class: To change the class of an element, you can use the
className property:

const myElement = document.getElementById("myElement");
myElement.className = "newClassName";

This will assign the class "newClassName" to the element with the ID
"myElement". If the element has existing classes, this will replace them.

Getting Value of Class: To retrieve the current class value of an element, you
can use the className property:

const currentClasses = myElement.className;
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16. Creating Private Variables in JavaScript using Closures

Problem: Explain how to create private variables in JavaScript to achieve
encapsulation and privacy. Provide an example of using closures to create a
counter object with private variables and methods to manipulate and access
those variables.

Solution: You can simulate private variables in JavaScript using closures. By
defining variables within a function scope and returning an object with
methods that operate on those variables, you can achieve a level of
encapsulation. Here's an example:

function createCounter() {
let count = 0; // Private variable

return {
increment: function() {
count++;
}f
decrement: function() {
count--;
8
getCount: function() {
return count;
}
17
}

const counter = createCounter();

console.log(counter.getCount()); // ©
counter.increment();
counter.increment();
console.log(counter.getCount()); // 2
counter.decrement();
console.log(counter.getCount()); // 1
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17. Power of 2 Checker

Problem: Write a function in JavaScript that takes an integer as input and
determines whether it is a power of 2. If the input number is a power of 2,

return the number; otherwise, return -1.

Solution: You can determine if a number is a power of 2 by checking if it is
greater than O and has only a single bit set in its binary representation. You
cah use bitwise operations to achieve this. Here's how you can implement the

solution:

function isPower0f2(num) {
if(num < 0) {
return -1;

'

return (num & (num - 1)) === 0 ? num : -1;

}
console.log(isPower0f2(8)); // 8

console.log(isPower0f2(16)); // 16
console.log(isPower0f2(6)); // -1

* &
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18. How to recursively reverse a Linked List?

Problem: Write a recursive function in JavaScript to reverse a singly linked list.

Solution: To recursively reverse a linked list, you can follow these steps:

Here's the JavaScript code for the recursive function:

class ListNode {
constructor(val) {
this.val = val;
this.next = null;
}
}

function reverseList(head) {
if ('head || 'head.next) {
return head;

}

const newHead = reverseList(head.next);
head.next.next = head;
head.next = null;

return new Head;

}
Usage:

// Create a linked list: 1> 233 3> 4> 5
const head = new ListNode(1);

head.next = new ListNode(2);
head.next.next = new ListNode(3);
head.next.next.next = new ListNode(4);
head.next.next.next.next = new ListNode(5);

const reversedHead = reversedList(head);

Base Case: If the current
node is null or the next node
is null (end of the list), return
the current node as the new

head of the reversed list.

Recursive Step: Recursively
call the reverse function on
the next node.

Reversal: Set the next
node's next pointer to the
current node. This reverses
the direction of the pointer.

Cleanup: Set the current
node's next pointer to null
to avoid circular references.

// The reversed linked list: 53 4 >3 > 2 > 1

* %
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19. FizzBuzz Challenge

Problem: Write a program in JavaScript that prints the numbers from 1to 100.
But for multiples of 3, print "Fizz" instead of the number, and for multiples of 5,
print "Buzz". For numbers which are multiples of both 3 and 5, print "FizzBuzz".

Solution: You can solve the FizzBuzz challenge using a simple loop and
conditional statements.

for (let i = 1; i < 100; i++) { Example Output:
if (i963===0&&i965=:=0){

console.log("FizzBuzz"); ;
} else if (i % 3 === 0) { .
. Fizz
console.log("Fizz"); 4
} else if (1 % 5 === 0) {
Buzz
console.log("Buzz"); .
Fizz
} else { 7
console.log(i); 8
} .
} Fizz
Buzz
11
Fizz
13
14
FizzBuzz

This code iterates from 1 to 100 and uses modulo operations to check if the
current number is divisible by 3, 5, or both. Depending on the condition, it
prints "Fizz", "Buzz", "FizzBuzz", or the number itself.
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20. Generating all Permutations of a String

Problem: Write a recursive function in JavaScript to generate all possible
permutations (anagrams) of a given string.

Solution: To generate all permutations of a string, you can follow these steps:

Base Case: If the string length is 1 or less, return an array containing the string
itself.

Recursive Step: For each character in the string, generate permutations of
the remaining characters using recursion.

Combining: Combine each character with the permutations of the remaining
characters.

This generates all possible permutations of the input string "abc" using
recursion:

function generatePermutations(str) {
if (str.length < 1) {
return [str];

}
const permutations = [];

for(let i = 0; i < str.length; i++) {
const char = str[i];
const remainingChars = str.slice(®, i) + str.slice(i + 1);
const subPermutations = generatePermutations(remainingChars);

for(const subPermutation of subPermutations) { e
permutations.push(char + subPermutation); '
} .
t // Usage: (4
const input = "abc";
return permutations; const result = generatePermutations(input);
} console.log(result);

// [ 'abc', 'ach', 'bac', 'bca', 'cab', 'cha' ]
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21. Difference between await and yield keywords

Problem: Explain the differences between the await keyword and the yield

keyword in JavaScript.

Solution: Both await and yield keywords are used in different contexts, and

they serve distinct purposes:

await: Used within an async function
to pause the execution of the function
until the awaited promise is resolved
or rejected.

Mainly used with asynchronous
operations, such as Promises or
asynchronous functions.

Allows writing asynchronous code in a
more synchronous-looking style.

// Using await
async function fetchData() {

yield: Used within a generator
function to pause the execution of the
function and yield a value to the
iterator.

Used for creating iterators that can be
paused and resumed, generating
values one at a time.

Often used for lazy evaluation and
iterating through large data sets
without loading everything into
memoty.

const result = await fetch("https://api.example/data");

const data = await result.json();

console.log(data);

¥

// Using yield

function* generateNumbers() {
yield 1;
yield 2;
yield 3;

}

const iterator = generateNumbers();

console.log(iterator.next().value); // 1
console.log(iterator.next().value); // 2
console.log(iterator.next().value); // 3

* %
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22. Usage of import * as X from 'X'

Problem: Explain when and why you would use the syntax import * as X from
'X'in JavaScript.

Solution: The syntax import * as X from 'X' is used to import an entire module
and assign it to an alias X. This allows you to access all the exports of the
module using the alias X.

You would use this syntax when you want to import and use multiple exports
from a module without having to list each export separately. It's especially
useful when the module contains a collection of related functions, constants,
or classes.

Example: Let's say you have a module named mathUtils with multiple
functions:

// mathUtils.js Note: While using import * as X from
export function add(a, b) { 'X' can save you from listing

return a + b; individual exports, it's also important
by to note that it might lead to

unnecessary memory usage if the

bl Ul b s module contains a lot of exports. Use

return a - b;

} it when it makes sense in terms of
code organization and
export function multiply(a, b) { maintainability.
return a * b;
}

You can import all the
functions using an alias:

// main.js
import * as mathFunctions from './mathUtils';
console.log(mathFunctions.add(5, 3)); // 8

console.log(mathFunctions.subtract(5, 3)); // 6
console.log(mathFunctions.multiply(3, 7)); // 21
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23. Understanding the new Keyword

Problem: Explain the purpose and usage of the new keyword in JavaScript.

Solution: The new keyword in JavaScript is used to create an instance of an
object from a constructor function. It's an essential part of object-oriented
programming in JavaScript and is used to create objects with specific
properties and methods defined by the constructor.

When you use the new keyword with a constructor function, the following
steps occur:

1. A new empty object is created.

2. The constructor function is called with the this context set to the newly created
object.

3. Properties and methods are added to the object using the this keyword inside the
constructor function.

4, The new object is returned from the constructor function unless the function
explicitly returns another object.

Here's an example of using the new keyword to create an instance of an
object:

function Person(name, age) { Explanation: The new
this.name = name; keyword in JavaScript is used
this.age = age; to create instances of objects

} based on constructor
functions, allowing you to

const personl = new Person("John", 30); define and initialize
console.log(personl.name); // "John" properties and methods for
console.log(personl.age); // 30 those instances.

in this example, the Person constructor function is used with the new keyword to
create an instance of a Person object. The this keyword inside the constructor refers
to the newly created object, and the properties name and age are assighed to it.
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24. Cloning Objects

Problem: Explain how to clone an object in JavaScript, including potential
pitfalls.

Solution: To clone an object in JavaScript, you can use the Object.assign()
method. This method creates a new object and copies the properties from the
source object to the new object. However, it's important to note that
Object.assign() performs a shallow copy, which means that nested objects are
not deeply copied; they still reference the same nested objects as the original.

Here's an example: Explanation: Cloning
objects in JavaScript
let obj = { can be achieved using
a: 1, the Object.assign()
: ir method, but keep in

mind that it creates a

} Ll o shallow copy. To achieve
}: a deep copy of an
object, you would need
let objclone = Object.assign({}, obj); to implement a custom

deep cloning function.
console.log('objclone: ', objclone);
// objclone: { a: 1, b: 2, c: { age: 30 } }

obj.c.age = 45;
console.log('After Change - obj: ', obj);
// After Change - obj: { a: 1, b: 2, c: { age: 45 } }

console.log('After Change - ohjclone: ', objclone);
// After Change - objclone: { a: 1, b: 2, c: { age: 45 } }

In this example, the objclone object is a shallow copy of the obj object. When
the nested object obj.c is modified, both obj and objclone reflect the change.
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25. Adding Elements to the Beginning and End of an Array

Problem: Explain how to add an element at the beginning and the end of an
array using different methods.

Solution: To add an element to the beginning of an array, you can use the
unshift() method or the spread operator. To add an element to the end of an
array, you can use the push() method or the spread operator.

// Using unshift() and push methods

var myArray = ['a', 'b', 'c', 'd'];

myArray.unshift('start'); // Adds 'start' at the beginning
myArray.push('end'); // Adds 'end' at the end
console.log(myArray); // ["start", "a", "b", "c", "d", “"end"]

// Using spread operator
myArray ["start", ...myArrayl; // Adds "start" at the beginning
myArray = [...myArray, "end"]; // Adds "end" at the end

// Using spread operator in a single line
myArray = ["start", ...myArray, "end"];

Both methods achieve the same result of adding elements to the array. The
unshift() method adds an element to the beginning, the push() method adds
an element to the end, and the spread operator allows you to add elements to
any position in the array.
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26. Radix Sort Algorithm

Problem: Explain the working principle of the Radix Sort algorithm, a linear
time sorting algorithm used to sort integers or strings based on their digits or
characters.

Solution: Radix Sort is a non-comparative sorting algorithm that works by
distributing elements into buckets based on their individual digits or
characters. It sorts the elements by considering each digit or character from
the least significant to the most significant.

Here's how Radix Sort works:

Choose a Base: Radix Sort uses a base to represent digits or characters. For
integers, the base is usually 10 (decimal system), and for strings, the base is the
number of possible characters (e.g., 26 for lowercase English letters).

Sorting Iterations: The sorting process is divided into iterations, equal to the
maximum number of digits (for integers) or characters (for strings) present in
the elements.

Bucket Distribution: In each iteration, distribute the elements into buckets
based on the digit or character at the current position. The elements are
grouped by their values in the current position.

Collecting Buckets: After distributing the elements, collect them back from
the buckets in the order they were placed, maintaining their order within
each bucket.

Repeat: Repeat the distribution and collection process for each subsequent
digit or character, moving from the least significant to the most significant.

Final Sorted Order: After all iterations, the elements will be sorted based on
each digit's or character's value.

Radix Sort is efficient for sorting large sets of data with a fixed number of

digits or characters. It has a time complexity of O(nk), where n is the number
of elements and k is the number of digits or characters.
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27. Measuring the Performance of a JavaScript Function

Problem: Explain how to measure the performance of a JavaScript function
using the performance.now() method.

Solution: To measure the performance of a JavaScript function, you can use
the performance.now() method, which provides high-resolution timestamps
in milliseconds. Here's how you can do it:

function myFunction() {
// Simulacién de trabajo que no incluye un bucle grande
let result = 0;
for (let i = 0; i < 1000; i++) {
result += Math.sqrt(i);
}
console.log("Result:", result);
// Result: 21065.833110879048
}

const start = performance.now();
myFunction();
const end = performance.now();

const timeTaken = end - start;
console.log( Time taken: ${timeTaken} milliseconds’);
// Time taken: 0.10000000894069672 milliseconds

In this example, start captures the current timestamp before calling the
function, and end captures the timestamp after the function has completed
its execution. The difference between end and start gives you the time taken
by the function to execute.
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28. Differences Between call() and apply() in JavaScript

Problem: Highlight the Major Difference Between call() and apply() in
JavaScript.

Solution: call() and apply() are both methods in JavaScript that are used to
invoke functions, but they differ in how they pass arguments to the function
being called.

call(): The call() method is used to apply(): The apply() method is

invoke a function with a given this similar to call(), but it accepts

value and arguments provided arguments as an array or an array-

individually (comma-separated). like object.

function example(a, b) { function example(a, b) {
console.log(a + b); console.log(a + b);

¥ }

example.call(null, 1, 2); // 3 example.apply(null, [1, 21); // 3

In this example, the first Here, the apply() method takes

argument of call() sets the this the first argument as the this

value within the example value and the second argument

function. The subsequent as an array of arguments to be

arguments are passed as separate passed to the function.

values.

Explanation: The major difference between call() and apply() lies in how they
pass arguments to the invoked function. call() expects individual arguments
separated by commas, while apply() takes an array or array-like object
containing the arguments. Both methods are used to set the this value within
the function. Understanding these differences helps you choose the
appropriate method based on your specific use case.
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29. Implementing a Sum Method with Flexible Syntax

Write a sum method that can be invoked with either of the following syntaxes:

console.log(sum(2, 3)); // 5
console.log(sum(2)(3)); // 5

Solution: You can achieve this by implementing the sum function in two
different ways:

Method 1: Using Function

Overloading Method 2: Using the arguments Object

function sum(x, y) {

if (y !'== undefined) {
return x + y;
} else {

return function(y) {
return x + y;
I
}
H

function sum(x) {
if (arguments.length === 2){
return arguments[@] + arguments[1];
} else {
return function(y) {
return x + y;
k%
}
¥

console.log(sum(2, 3)); // 5
console.log(sum(2)(3)); // 5

console.log(sum(2, 3)); // 5
console.log(sum(2)(3)); // 5

In both methods, the function checks whether the second argument is
provided. If it's provided, it performs the addition and returns the result. If not,
it returns a function that takes the second argument and performs the
addition. This allows you to call the sum function using both provided
syntaxes.
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30. Use of the Array.isArray() method

Problem: Explain the use of the Array.isArray() method in JavaScript.
Solution: The Array.isArray() method in JavaScript is used to determine
whether a given value is an array or not. It is a handy way to check the type of

an object, especially when working with various data types.

Here's how you can use it:

let fruits = ['apple', 'banana', 'orange'l;
console.log(Array.isArray(fruits)); // true

let numbers = 123;
console.log(Array.isArray(numbers)); // false
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31. Classes

Problem: Understanding Classes in JavaScript

Solution: Classes are a fundamental concept in object-oriented
programming, introduced in ECMAScript 6 (ES6) as a way to define objects
and their behaviors in JavaScript. They serve as templates for creating objects,
allowing you to encapsulate related data and functions within a single object.

Here's a basic example of defining and using a class in JavaScript:

class Person {
constructor(name, age) {
this.name = name;
this.age = age;

}

sayHello() {
console.log( Hello, my name is ${this.name} and I am ${this.age}
years old. );
}
¥

const john = new Person("John", 32);
john.sayHello(); // Hello, my name is John and I am 32 years old.

In this example, we've defined a Person class with a constructor method to
initialize object properties and a sayHello method to output a greeting. We
then created an instance of the Person class and called its sayHello method.

Classes provide a convenient and organized way to work with objects and
their behaviors in JavaScript, making code more maintainable and readable.
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32. Exploring the Power of Web Workers

Problem: Explain the concept of Web Workers in JavaScript, their purpose,
and how they work in a web application.

Solution: Web Workers are a feature in JavaScript that allows you to run
scripts in the background, separate from the main execution thread of a web
application. They are designed to improve performance and responsiveness
by offloading CPU-intensive or time-consuming tasks, such as data
processing or complex calculations, to a separate thread. This way, they
prevent these tasks from blocking the main thread, ensuring that the user
interface remains smooth and responsive.

Key Concepts and Considerations:

Separate Threads: Web Workers run in
separate threads, meaning they have their own
execution context and do not share variables or
memory with the main thread. This isolation
prevents conflicts and data corruption.

Communication: Web Workers can
communicate with the main thread and vice
versa through a messaging system. You can
send data, objects, or instructions between the
two threads using the postMessage() method.

No DOM Access: Web Workers do not have
direct access to the Document Object Model
(DOM). This limitation ensures that they cannot
directly manipulate the web page's content or
interact with the user interface.

Security: Due to their separate execution
context, Web Workers enhance security by
preventing potentially malicious code from
affecting the main thread and the web page's
functionality.

Types of Web Workers: There are two types of
Web Workers: Dedicated Workers (which are
bound to a specific script) and Shared Workers
(which can be accessed by multiple scripts or
pages).

* %

Use Cases: Web Workers are valuable in
scenarios where you need to perform
resource-intensive tasks without affecting
the user experience. Common use cases
include:

Data Processing: Handling large datasets,
parsing JSON, or performing complex
calculations in the background.

Image Manipulation: Processing and
editing images without blocking the main
thread.

Real-Time Applications: Implementing
features like live chat or multiplayer gaming
by offloading commmunication tasks to Web
Workers.

Parallelism: Leveraging multiple cores or
processors to improve performance for
tasks like video encoding or simulations.

Understanding how Web Workers operate
and when to use them can significantly
enhance the performance and
responsiveness of web applications.
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33. Array.of() method

Problem: Explain the use of the Array.of() method in JavaScript.

Solution: The Array.of() method in JavaScript is used to create a new Array
instance with a variable number of arguments, regardless of the number or
type of arguments. This method is useful when you don't know beforehand
how many arguments you need to pass to a function. The Array.of() method
returns an Array object with the elements passed as arguments.

Here is an example usage of the Array.of() method:

let numbers = Array.of(1, 2, 3, 4, 5);
console.log(numbers); // [ 1, 2, 3, 4, 51

In this example, we pass 5 arguments to the Array.of() method, which creates
a new Array instance numbers containing the elements, 2, 3, 4, and 5.
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34. What are computed properties in JavaScript

Problem: Explain what computed properties are in JavaScript objects and
provide examples of how they are defined.

Solution: Computed properties in JavaScript objects allow dynamic definition
of property names. They are defined using square brackets [] within an object
literal. Computed properties are useful for creating object properties with
names determined at runtime or based on variables.

Here's an example:

const dynamicKey = 'age';

const person = {
name: 'John',
[dynamicKey]: 30,
[1 + 2]: 'Three'
};

console.log(person.name); // John
console.log(person.age); // 30
console.log(person[3]); // Three

In this example, the property name 'age' is determined by the dynamicKey
variable. Computed properties offer flexibility when property names depend
on runtime conditions.

Note: Computed properties are a feature of modern JavaScript (ES6+). They
may not work in older browsers lacking ES6 support..
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35. What's the output?

class Counter {
#number = 10;

increment() {
this.#number++;
}

gethNum() {
return this.#number;
}
}

const counter = new Counter();
counter.increment();
console.log(counter.getNum()); // 11

A 10

B: 1

C: undefined
D: SyntaxError

Answer: D
In ES2020, we can add private variables in classes by using the #. We cannot
access these variables outside of the class. When we try to log

counter#number, a SyntaxError gets thrown: we cannot acccess it outside the
Counter class!
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36. Escape Character

Problem: Explain the concept of an escape character in JavaScript. Provide
examples of commonly used escape sequences and their meanings.

Solution: An escape character in JavaScript is a character that signals that the
character following it has a special meaning and should not be interpreted in
its usual context. It's used to represent characters that are not easily typable
on a keyboard or characters with special meanings within strings or regular
expressions.

Here are some commonly used escape sequences and their meanings:

\n: Represents a newline character.

\t: Represents a tab character.

\": Represents a double quote character.
\": Represents a single quote character.

\\: Represents a literal backslash character.

Example usage:

console.log("This is a string with a newline:\nSecond 1line");
// This is a string with a newline:

// Second line

console.log("This is a string with a tab:\tTabbed text");
// This is a string with a tab: Tabbed text

console.log("This is a string with a double quote: \"Hello\"");
// This is a string with a double quote: "Hello"

console.log('This is a string with a single quote: \'Hi\'');
// This is a string with a single quote: 'Hi'

console.log("This is a string with a backslash: \\");
// This is a string with a backslash: \

The escape character allows you to include special characters in strings
without conflicting with the string's structure or meaning.
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37. Coercing Non-Boolean values to Boolean

Problem: When a non-boolean value is coerced to a boolean, does it become
true or false?

Solution: Here are examples of values coerced to false (falsy values):

"" (empty string)

0, -0, NaN (invalid number)
null, undefined

false

The specific list of "falsy" values in JavaScript:
Any value not on this list is "truthy." Examples of "truthy" values:

"hello"

42

true

[ 1, [ 1, "2", 3 1 (arrays)

{3}, {a: 42 } (objects)
function foo() { .. } (functions)
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38. Understanding IIFEs

Problem: Explain the concept of I[IFEs (Immediately Invoked Function
Expressions) in JavaScript. Provide an example of how to create and use an
IIFE and discuss why they are commonly used in JavaScript.

Solution: IIFEs, or Immediately Invoked Function Expressions, are a common
JavaScript design pattern. They are functions that are defined and executed
immediately after they are created. IIFEs have the following syntax:

(function IIFE() {
console.log("Hello!");

}QO; // Hello!

IIFEs are used for several reasons:

Encapsulation: They create a new scope for variables, preventing variable
name clashes with other parts of the code. This helps avoid polluting the
global scope.

Data Privacy: Variables declared within an IIFE are not accessible from the
outside, providing a level of data privacy. This is useful for hiding
implementation details.

Initialization: IIFEs can be used for initializing code, such as setting up
configurations, loading modules, or performing any necessary setup before
the rest of the code executes.

Pollution Avoidance: They help prevent global scope pollution by limiting the
exposure of variables and functions.

Module Pattern: IIFEs are often used to implement the Module Pattern in

JavaScript, which allows you to create encapsulated modules with private and
public members.

' & & ¢ Page 47



39. When to use Arrow Functions in ES6

const add = (a, b) => {
return a + b;

r;

console.log(add(5, 3)); // 8

Problem: A rule of thumb for using functions in ES6 and beyond:
Use function in the global scope and for Object.prototype properties.
Use class for object constructors.

Use => (arrow functions) everywhere else.

Solution: Why use arrow functions almost everywhere?

Scope safety: Arrow functions ensure consistent use of the same this object
as the root, avoiding scope issues.

Compactness: Arrow functions are more readable and concise.
Clarity: With mostly arrow functions, any regular function stands out, making

the scope clear. Developers can refer to the next-higher function statement to
determine the this object.
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40. Difference Between null and undefined

Problem: Explain the distinctions between the usage of null and undefined in
JavaScript, and provide examples of scenarios where each one would be
appropriate.

Solution: In JavaScript, null and undefined are both used to signify the
absence of a value, but they are employed in slightly different contexts.

null: It is employed to explicitly indicate the intentional absence of any object
value. For instance, it can be assigned to a variable to clearly communicate
that the variable has no value.

let myVar = null
// Explicitly assigning null

undefined: It indicates that a variable has been declared but has not been
assigned any value. Additionally, it serves as the default value for function
parameters that are not provided.

let myVar // Declared but not assigned (undefined)

function myFunction(param) {
console.log(param);
// undefined (if no argument is provided)

}

null is used to explicitly communicate no value, while undefined indicates the
absence of an assigned value.
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41. Closures

Problem: Explain the concept of closures in JavaScript and provide a practical
example that illustrates their usage.

Solution: In JavaScript, closures are a powerful concept that allows functions
to remember and access their lexical scope even when they are executed
outside that scope. A closure "closes over" variables from its containing
function, retaining access to those variables even after the function has
finished executing.

Example:

function outerFunction() {
const outerVariable = "I am from outerFunction";

function innerFunction() {
console.log(outerVariable);
// Inner function has access to outerVariable

}

return innerFunction;

}

const clousureFunction = outerFunction();
clousureFunction(); // I am from outerFunction

In the example, innerFunction is a closure because it retains access to the
outerVariable even after outerFunction has completed execution. When
closureFunction is invoked, it still has access to the outerVariable and can log
its value.

Closures are commonly used for encapsulation, data privacy, and maintaining
state in JavaScript applications.
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42. Debouncing in JavaScript and its Practical Application

Problem: Explain the concept of debouncing in JavaScript and provide a
scenario where applying debouncing can bring benefits.

Solution: Debouncing is a technique used to control the rate at which a
function is executed based on repeated events. It ensures that a function is
executed only after a certain amount of time has passed since the last event.
This is particularly useful when dealing with events that can be triggered
rapidly, such as resizing the browser window or typing in an input field.

Example: Imagine a search bar that sends an API request as the user types.
Without debouncing, an API request might be triggered for every keystroke,
potentially overwhelming the server. By applying debouncing, we can delay
the execution of the API request until the user pauses typing, reducing the
number of requests sent.

In this example, the doSearch

function debounce(func, delay) { function is debounced using the

let timer; debounce function. The
debouncedSearch function,

return function(...args) { returned by debounce, will execute
clearTimeout(timer); the doSearch function only after a
timer = setTimeout(() => { 300ms delay since the last input

func(...args);
}, delay);
};
}

event. This prevents excessive API
requests while the user is typing.

// Applying debouncing to an event listener
const searchInput = document.getElementById('search-input');
const debouncedSearch = debounce(doSearch, 300);

searchInput.addEventListener('input', debouncedSearch);
function doSearch() {
// Perform the actual search or API request here

console.log('Searching...');

]-

' B & ¢ Page 51



43. Hoisting in JavaScript and Its Effects on Declarations

Problem: Explain the concept of hoisting in JavaScript and discuss its impact
on the order of variable and function declarations within a scope.

Solution: Hoisting is a behavior in JavaScript where variable and function
declarations are moved to the top of their respective scopes during the
compilation phase. This can lead to scenarios where you can use variables and
call functions before they are formally declared in the code.

Example:

console.log(myVariable); // undefined
var myVariable = 10;

myFunction(); // Hello, World!
function myFunction() {
console.log("Hello, World!");

'

In the example, the variable declaration var myVariable and the function
declaration function myFunction() are hoisted to the top of their scope,
allowing us to use them before their actual declarations.

However, only the declarations are hoisted, not the initializations or
assignments. So, while myVariable is accessible, its value is undefined until it is
assigned 10.

Understanding hoisting is crucial for writing clean and maintainable code,

and it's recommended to declare variables and functions at the beginning of
their respective scopes for clarity.
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44, Labels

Problem: What are js labels

Solution: The label statement allows us to name loops and blocks in
JavaScript. We can then use these labels to refer back to the code later. For
example, the below code with labels avoids printing the numbers when they
are same,

Example:
var i, j;

loopl: for (i = 0; i < 3; i++) {
loop2: for (j = B; j < 3; j++) {

if (4 === j) {
continue loopl;
}
console.log("i = " + i+ ™", j ="+ 3);
}

}
// Output is:
// "i=1, J'=GII
// "i=2,3=0"
// "i=2,3=1"
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45. Swapping Variables

Problem: Explain various techniques to swap the values of two variables in
JavaScript and discuss the pros and cons of each approach.

Solution: Swapping variables can be achieved using a temporary variable,
arithmetic operations, or destructuring assignment.

Example 1: Using Example 2: Using Example 3: Using
a Temporary Arithmetic Destructuring
Variable Operations Assignment
let a = 5; let a = 5; let a = 5;
let b = 10; let b = 10; let b = 10;
let temp;

a=a+h; // 15 [a, b] = [b, al;
temp = a; // 5 b=a-b; //5
a = b; // 10 a=a-b; // 10

b = temp; // 5

While all methods achieve variable swapping, using destructuring
assignment is the most concise and modern approach. However, readability
should also be considered when choosing a technique.
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46. Using Event Delegation

Problem: Explain the concept of event delegation in JavaScript and discuss its
advantages in managing events within web development.

Solution: Event delegation involves attaching a single event listener to a
common ancestor element instead of multiple listeners on individual child
elements. This approach offers benefits in terms of performance and
dynamically added elements.

Example:

Consider a list of items where each item has a button. Instead of adding an
event listener to each button, you can add a single listener to the list element
and use event delegation to handle button clicks.

document.querySelector("#list").addEventListener("click",
function(event) {
if(event.target.tagName === "BUTTON") {
// Handle button click
}
});

Event delegation improves efficiency by reducing the number of event
listeners, especially when dealing with large or dynamically updated content.
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47. Using the bind() Function

Problem: Explain the concept and use cases of the bind() function in
JavaScript. Provide examples illustrating how bind() can be used to preserve
context and create new functions with preset arguments.

Solution: The bind() function in JavaScript is used to create a new function
with a fixed context (this value) and preset arguments. It's commmonly used to
maintain the original context when passing methods as callbacks, to create
new functions with partially applied arguments, and to create specialized

functions.
Example: Preserving Context
const user = {

name: "John",
greet: function() {

console.log( Hello, ${this.name}!’);

¥
)

const greetFunction = user.greet;

greetFunction(); // Hello, undefined!

const boundGreet = user.greet.bind(user);

boundGreet(); // Hello, John!

Example:
Creating a New Function

const sayHello = function(name) {
console.log( Hello, ${name}!");
};

const sayHi = sayHello.bind(null,

"Alice");
sayHi(); // Hello, Alice!

* kN

Example:
Partial Function Application

function add(a, b) {
return a + b;

}

const addFive = add.bind(null,
b))
console.log(addFive(3)); // 8
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48. Generating Fibonacci Sequence with ES6 Generators

Problem: Create a generator function in JavaScript that generates the
Fibonacci sequence. Implement the generator to yield the Fibonacci numbers
one by one. Print the first 10 Fibonacci numbers using the generator.

Solution: You can use an ES6 generator function to generate the Fibonacci
sequence. The generator function maintains the state of the previous two
numbers and yields the current Fibonacci number. Here's how you can
implement and use the generator:

function* fibonacciGenerator() { Output:
let prev = 0;
let current = 1;

1
1
while(true) { 2
yield current; 3
const next = prev + current; 5
prev = current; 8
current = next; 13

¥ 21

} 34

const fibonacci = fibonacciGenerator();
for(let i = 0; i < 10; i++) {

console.log(fibonacci.next().value);

}
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49. Recursive Binary Search

Problem: Implement a recursive function in JavaScript to perform a binary
search on a sorted array. The function should take an array and a target
element as input and return the index of the target element in the array. If the
element is not found, return -1.

Solution: Binary search is a divide-and-conquer algorithm that compares the
target element with the middle element of the array. Based on the
comparison, it continues the search in the left or right half of the array.

Here's how you can implement the recursive binary search function with a
higher level of difficulty:

function binarySearchRecursive(arr, target, left = 0, right = arr.length
-1) {
if (left <= right) {
const middle = Math.floor((left + right) / 2);

if (arr[middle] === target) {
return middle; // Element found
} else if (arr[middle] > target) {
return binarySearchRecursive(arr, target, left, middle - 1); //
Search left half
} else {
return binarySearchRecursive(arr, target, middle + 1, right); //
Search right half
}
}
return -1; // Element not found

.

const sortedArray = [1, 3, 5, 7, 9, 11, 13, 15];
console.log(binarySearchRecursive(sortedArray, 7)); // 3 (index of 7 in
the array)

console.log(binarySearchRecursive(sortedArray, 8)); // -1 (element not
found)
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50. Calculating n-th Fibonacci Number using Tail Recursion

Problem: Write a tail-recursive function in JavaScript to calculate the n-th
Fibonacci number. The Fibonacci sequence is a series of numbers where each
number is the sum of the two preceding ones: 0,1,1,2,3,5, 8, ...

Solution: Tail recursion is a technique where the recursive function's final
operation is the recursive call itself. Here's how you can implement a tail-
recursive function with a higher level of difficulty to calculate the n-th
Fibonacci number:

function fibonacciTailRecursive(n, a = 0, b = 1) {
if (n === 0) {
return a;
} else if (n === 1) {
return b;

}

return fibonacciTailRecursive(n - 1, b, a + b);
s

console.log(fibonacciTailRecursive(8)); // ©
console.log(fibonacciTailRecursive(1)); // 1
console.log(fibonacciTailRecursive(5)); // 5
console.log(fibonacciTailRecursive(18)); // 55

In this implementation, a and b are used to keep track of the previous two
Fibonacci numbers. The function calculates the next Fibonacci number using
these values and tail-recursively calls itself with updated values.
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51. Using the Reduce Method

Problem: Explain the concept of the reduce method in JavaScript, its
parameters, and how it can be used to perform operations on arrays. Provide
an example of finding the sum of an array using the reduce method.

Solution: The reduce method is a higher-order function that is used to
iteratively process elements of an array and accumulate a single value. It
takes two main arguments: a callback function and an initial value (optional).

The callback function used in the reduce method takes two parameters:

accumulator (acc): The accumulated value that is updated with each
iteration.

currentValue (curr): The current value being processed in the array.

Here's an example of using the reduce method to find the sum of an array
of numbers:

const numbers = [1, 2, 3, 4];
const sum = numbers.reduce((acc, curr) => acc + curr, 0);
console.log(sum); // 10

Usage of reduce: Calculating totals, In the example above, the reduce
averages, or any kind of method starts with an initial
accumulation. accumulator value of 0. The

callback function adds the current
Finding maximum or minimum value (curr) to the accumulator
values. (acc) in each iteration. After all

elements are processed, the final
Flattening nested arrays. sum is returned.

Grouping elements by a certain
property.
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52. Checking Isomorphic Strings

Problem: Write a function to determine if two given strings are isomorphic.
Two strings are considered isomorphic if the characters in one string can be
replaced to get the other string, while preserving the order of characters.

Solution:

function areIsomorphic(strl, str2) {

if (strl.length !'== str2.length) {
return false;

}

const mapl = new Map();

const map2 = new Map();

for(let i = 0; i < strl.length; i++) {
const charl = stri[i];
const char2 = str2[i];

if(!mapl.has(charl)) {
mapl.set(charl, char2);

} else if(mapl.get(charl) !== char2) {
return false;

}

if (!'map2.has(char2)) {
map2.set(char2, charl);
} else if (map2.get(char2) !== charl) {
return false;
}
}
return true;

}

// Test cases
console.log(areIsomorphic("egg"”, "add"));
console.log(areIsomorphic("foo", "bar"));

Explanation: The
function arelsomorphic
takes two strings as
input and uses two
maps (mapl and map2)
to keep track of the
mapping between
characters of the two
strings. It iterates
through both strings
and checks if the
characters at the same
index in both strings
are mapped to each
other. If the mapping
breaks at any point, the
strings are not
isomorphic.

// true
// false

console.log(areIsomorphic("paper", "title")); // true

TN
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53. Determining if a Value is an Integer

Problem: Discuss various approaches to write a function islnteger(x) in
JavaScript that determines whether x is an integer.

Solution: Determining if a value is an integer in JavaScript can be trickier than
it seems, especially considering that all numeric values are stored as floating-
point values in the ECMAScript specification. Below are different approaches

to achieve this:

Using Bitwise XOR Operator
(ECMAScript 6):

function isInteger(x) {
return Number.isInteger(x);

}

Using Modulo Operator and Type
Check:

function isInteger(x) {

return (typeof x === 'number')
&& (x % 1 === 0);
}

Using Math.round() and Strict
Comparison:

function isInteger(x) {
return Math.round(x) === x;

}

Avoid Using parselnt():

function isInteger(x) {
return parseInt(x, 10) === Xx;

}

Note: The parselnt() approach can
fail for large numbers due to string
conversion.

All these approaches have their
nuances and considerations. The first
three methods are reliable and
handle most cases. However, it's
important to be aware of edge cases,
such as how each approach handles
Infinity and -Infinity.

Explanation: Determining if a value is an integer can be challenging in
JavaScript due to its floating-point representation. Depending on the
requirements and potential edge cases, you can choose an appropriate

approach.

8 & ¢
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54. DOM Element Tree Traversal with Callback

Problem: Create a function that traverses through a DOM element and all its
descendants using Depth-First-Search, invoking a provided callback function
for each visited element.

Solution: You can achieve this by implementing a recursive Depth-First-
Search traversal function that visits each element and its children, invoking
the provided callback for each visited element.

function Traverse(element, callback) {
callback(element); // Invoke the callback for the current element
var children = element.children;
for(var i = 0; i < children.length; i++) {
Traverse(children[i], callback); // Recursive call for each child
}
1

// Example usage
function callbackFunction(element) {
console.log(element.tagName); // Print the tag name of the element

}

var rootElement = document.getElementById('root') // Replace 'root' with
your element's ID

Traverse(rootElement, callbackFunction); // Start traversal from the
root element

In the example solution, the Traverse function is defined to traverse the DOM
tree using Depth-First-Search and invoke the provided callback for each
visited element. The callbackFunction is an example of a callback that can be
passed to the Traverse function.

*hw Page 63



55. Dynamic Property Manipulation

Problem: Explain how to dynamically add and remove properties to/from
objects in JavaScript. Provide an example of each operation.

Solution: In JavaScript, you can dynamically add and remove properties
to/from objects using dot notation or square brackets.

Adding Properties: To add a property Removing Properties: To remove
to an object, you can simply assign a a property from an object, you can
value to the property using dot use the delete keyword followed
nctation or square brackets. by the property name.
let user = {} // Create an empty let user = {
object name: 'John',

age: 22,
// Add properties using dot notation email: 'johndoe@example.com'
user.name = "John"; };

user.age = 22;
console.log(user);

// Add properties using square // Original object
brackets
user['email'] = "john@example.com"; // Remove a property

delete user.age;
console.log(user);

console.log(user);

// Object with 'age' property

removed

In both cases, the property is added or removed dynamically based on the
assignment or deletion operation.

Note: It's important to be cautious when using the delete keyword, as it can
have unexpected behavior in some cases. Also, adding and removing
properties dynamically can make your code less predictable, so use these
operations judiciously.
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56.When to Use Arrow Functions in ES6

Problem: A rule of thumb for using functions in ES6 and beyond:

// Using “function® in the global scope
function globalFunction() {

console.log("This is a function in the global scope.");
}

// Using “class’ for object constructors
class Person {

constructor(name) {

this.name = name;

H
sayHello() {
console.log( Hello, my name is ${this.name}.’);

5
}

// Using “=>" (arrow functions) everywhere else
const numbers = [1, 2, 3, 4, 5];

// Using arrow function for array manipulation (everywhere else)
const squaredNumbers = numbers.map((num) => num * num);

console.log(squaredNumbers);
Solution: Why use arrow functions almost everywhere?

Scope safety: Arrow functions ensure consistent use of the same this object
as the root, avoiding scope issues.

Compactness: Arrow functions are more readable and concise.
Clarity: With mostly arrow functions, any regular function stands out, making

the scope clear. Developers can refer to the next-higher function statement to
determine the this object.
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57. ES6 Class and ES5 Function Constructors

Problem: The challenge is Solution: To illustrate the
understanding the distinctions differences, consider the following
between ES6 classes and ES5 examples:

function constructors.

ES5 Function Constructor: ES6 Class:
function Person(name) { class Person {
this.name = name; constructor(name) {
} this.name = name;
}
When it comes to simple b
constructors, they appear quite ES6 Class (Inheritance):

similar. However, the significant
divergence occurs when handling
inheritance. For instance, let's create
a Student class that extends Person
and adds a studentld field: 1

class Student extends Person {
constructor(name, studentId) {
super(name) ;
this.sudentId = studentId;

ES5 Function Constructor

(Inheritance): When it comes to simple

constructors, they appear quite

similar. However, the significant
divergence occurs when

function Student(name, studentId) {
// Call the constructor of the

superclass ; ) )
// to initialize superclass-derived handling inheritance. For
members. instance, let's create a Student
Person.call(this, name); class that extends Person and

adds a studentld field:
// Initialize subclass's own members.
this.studentId = studentId;
}

Student.prototype =
Object.create(Person.prototype);
Student.prototype.constructor = Student;
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58. Understanding Function.prototype.bind

Problem: Explain the purpose and usage of Function.prototype.bind in
JavaScript.

Solution: The bind method creates a new function that, when invoked, has its
this keyword set to the provided value and may include predefined
arguments. This is particularly useful when you want to ensure a specific this
context and preset arguments when a function is called.

In practice, here's how bind works:
const boundFunction = originalFunction.bind(thisValve, argl, arg2, ...);

The boundFunction maintains the thisValue context and the specified
arguments when invoked later.

For instance, bind is commonly used in scenarios like React components to
ensure proper this context in event handlers or callbacks.

Example:

function greet(greeting) {
console.log( ${greeting}, ${this.name}’);
}

const person = {
name: "John",

};
// Using bind to create a new function with a specific context and a
preset argument

const boundGreet = greet.bind(person, "Hello");

boundGreet(); // Output: "Hello, John"
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59. Arguments object
Problem: What's an argument object?

Solution: The arguments object is an Array-like object accessible inside
functions that contains the values of the arguments passed to that function.
For example, let's see how to use arguments object inside sum function,

Example:

function sum() {
var total = 0;
for (var 1 = 0, len = arguments.length; i < len; ++i) {
total += arguments[il;
}

return total;
}
sum(1, 2, 3); // returns 6

Note: You can't apply array methods on arguments object. But you can
convert into a regular array as below.

var argsArray = Array.prototype.slice.call(arguments);
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60. Typical Use Cases for Anonymous Functions

Problem: Identify common scenarios for employing anonymous functions.

Solution: Anonymous functions are often used...

In INIFEs (Immediately Invoked
Function Expressions): To
encapsulate code within a local
scope, preventing variable leakage to
the global scope.

(function() {
// Some code here.
PNO;

For Functional Programming or
Libraries like Lodash: As arguments
for functional programming
constructs or libraries, similar to
callbacks.

const arr = [1, 2, 3];

const double =

arr.map(function(el) {
return el * 2;

B;

console.log(double); // [2, 4, 6]

1 8 &

As One-time Callbacks: When a
function is used as a callback only

once and doesn't need to be
referenced elsewhere. This
approach enhances code

readability by keeping the function
definition close to its usage.

setTimeout(function() {
console.log('Hello world!');
}, 1000);

In these cases, anonymous
functions offer concise ways to
encapsulate functionality,
improving code organization and
maintainability.
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61. Distinguishing Object.freeze() from const
Problem: Differentiate between Object.freeze() and const in JavaScript.

Solution: const and Object.freeze() serve distinct purposes:

const applies to bindings (variables), creating an unchangeable binding that
can't be reassigned:

const person = {
name: "Leonardo"
};
person = animal;
// ERROR "person" is read-only

Object.freeze() works on object values, rendering an object immutable by
preventing property changes:

let person = {
name: "Leonardo"

};
Object.freeze(person);
person.name = "Lima";

// TypeError: Cannot assign to
read-only property 'name' of
object

In essence, const is about variable immutability, while Object.freeze() is about
making objects themselves immutable.
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62. Understanding JavaScript Generators

Problem: Explain the concept of generators in JavaScript.

Solution: Generators are functions that can be paused and resumed. They
retain their context (variable bindings) across re-entrances. Generator
functions are written using the function* syntax. When initially called, they
don't execute their code, instead returning a special iterator called a
Generator. When a value is consumed using the generator’'s next method, the
function runs until it encounters a yield keyword.

The generator function can be called multiple times, each time producing a
new Generator. However, each Generator can only be iterated once.

Here's an example of a generator function:

function* makeRangelIterator(start = 8, end = Infinity, step = 1) {
let iterationCount = 0;
for (let i = start; i < end; i += step) {
iterationCount++;
yield i;
}
return iterationCount;

}

// Create an iterator
const iterator = makeRangeIterator(®, 10, 2);

// Iterate over the values produced by the generator
for (const value of iterator) {
console.log(value);

}

// Get the result (total iterations) from the generator
const result = iterator.next();
console.log("Total Iterations:", result.value);
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63. Ideal Use Cases for ES6 Generators

Problem: Identify scenarios where the use of generators in ES6 is
advantageous.

Solution: Generators in ES6 are beneficial in the following situations...

Control Flow Manipulation: Generators enable the function to be paused and
resumed, allowing outer code to determine when to re-enter. This offers
precise control over execution flow.

Asynchronous Control: Generators facilitate managing asynchronous calls
from outside your code. This separation of control can lead to more structured
and comprehensible asynchronous code.

The key advantage of generators is that they provide values only when

required, not all at once. This characteristic is particularly useful in situations
where obtaining values incrementally is convenient.
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64. Printing an Array

Problem: Write a JavaScript code snippet to print the given array in the
following format: Array: ['DataFlair", 2023, 1.0, true].

Solution: You can achieve this by using a loop to iterate through the array and
build the desired output string. Here's a sample JavaScript code;

var array = ["DataFlair", 2023, 1.0, truel;
var msg = "Array: [";

for(var i = 0; i < array.length - 1; i++) {
msg += array[i] + ", ";

}

msg += array[array.length - 1] + "]";
console.log(msqg); // Array: [DataFlair, 2023, 1, true]
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65. How to Empty a JavaScript Array
Problem: Explain different ways to empty a JavaScript array.
Solution: There are several techniques to empty a JavaScript array:

Assigning an Empty Array:

emptyArray = [1;

Using the splice() Method:

definedArray.splice(0, definedArray.length);

Setting Array Length to Zero:

definedArray.length = 0;

Using pop() or shift() Methods in a Loop:
while(definedArray.length) {

definedArray.pop(); // or DefinedArray.shift();
}

Each of these methods achieves the goal of emptying an array, but the choice
depends on factors such as performance and readability.
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66. What is the function of close() in JavaScript?

Problem: Explain the function of close() in JavaScript.

Solution: The close() function in JavaScript is used to close the currently
focused window. It is primarily used to close browser windows or tabs that
were opened using JavaScript. To use this function, you need to call
window.close(). It is important to note that this function can only close
windows or tabs that were opened using JavaScript. If the window/tab was
not opened by a script, it might not be allowed to close it due to security
reasons.

Example:

// Opens a new window
const newWindow = window.open("https://www.example.com", "_blank");

// Closes the newly opened window
newWindow.close();

In the above example, window.open() is used to open a new window, and then
newWindow.close() is used to close that window. It's important to be aware of
browser settings and security restrictions that might prevent the use of this
function in certain scenarios.
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67. Explain the function “use strict”.

Problem: Explain the purpose and usage of the "use strict" directive in
JavaScript.

Solution: The "use strict" directive is a feature introduced in ECMAScript 5
(ESS) to enforce a stricter set of rules and better error handling in JavaScript
code. When included at the beginning of a script or a function, it activates
strict mode, which helps catch commmon coding mistakes and prevents the
use of potentially problematic features.

In strict mode: Using undeclared variables or properties is not allowed,
leading to ReferenceErrors.

Assigning values to undeclared variables is not allowed.

Deleting variables, functions, or function arguments is not allowed.
Duplicating parameter names in function declarations is not allowed.
Octal syntax (e.g., 0123) is not allowed.

Assigning values to read-only properties or non-writable global variables is not
allowed.

The "this" value is not coerced to the global object in functions and methods.
With statement is not allowed.

Avoids accidentally creating global variables in non-strict mode.

Using "use strict" helps developers write safer and more maintainable code by
catching errors and enforcing good coding practices. It's important to note
that strict mode is backward compatible, meaning you can safely add it to
existing code without breaking functionality, as long as you resolve any issues
it might highlight.
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68. Procedure of Document Loading

Problem: Understanding the process of loading a document in a browser and
the role of JavaScript during this process.

Solution: The document loading procedure involves parsing HTML,
constructing the DOM, loading external resources, executing scripts, and
event handling. JavaScript scripts within <script> tags are loaded and
executed. They can modify the DOM and interact with user interactions.

Example Code:

<!DOCTYPE html>
<html>
<head>
<title>Document Loading Example</title>
</head>
<body>
<hl>Hello, World!</hl>
<button id="myButton">Click Me</button>

<script>
// JavaScript code
document.addEventListener('DOMContentLoaded', function() {
// This function is executed after the HTML document is
parsed and the DOM is constructed

// Access and manipulate the DOM
var button = document.getElementById('myButton');
button.addEventListener('click', function() {
alert('Button Clicked!');
};
b
</script>
</body>
</html>

This example showcases the role of JavaScript in enhancing the interactivity
and functionality of web pages by interacting with the DOM and responding
to user events during the document loading process.
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69. Explain JavaScript Browser Object Model (BOM)

Problem: Explain JavaScript Browser Object Model (BOM)

Solution: The Browser Object Model (BOM) in JavaScript provides a way to
interact with the browser's features. Here's a simple example that
demonstrates the usage of the BOM's alert method to display a pop-up
dialog:

// Using BOM to display an alert
alert("Hello, BOM!");

In this example, the alert method is part of the BOM and is used to show a
pop-up alert in the browser. The BOM encompasses various objects and
properties that allow developers to control browser-specific functionalities.
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70. What is Typecasting in JavaScript?

Problem: Explain Typecasting in JavaScript

Solution: Typecasting in JavaScript involves converting a value from one data
type to another. Here are the three primary typecasting functions:

Boolean(value): This function Number(value): This function
converts the input value to a converts the input value to a floating-
Boolean data type. point number or an integer.

For example: For example:

var num = 10; var str = "123";

var boolValue = Boolean(num); var numValue = Number(str);

// boolValue will be true // numValue will be 123

String(value): This function converts the input value to a string.

For example:

var num = 456;
var strValue = String(num); // strValue will be "456"

Typecasting is a useful technique to ensure that variables are treated and
used in the desired data type context.
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71. Import all the exports of a file as an object.

Problem: Import All Exports as an Object in JavaScript

Solution: Importing All Exports Using Object

To import all the exports of a file as an object in JavaScript, you can use the
import * as syntax. This allows you to access all the exported members using

the dot (.) operator on the imported object. Here's an example:

Suppose you have a file named utils.js with the following exports:

// utils.js
export const multiply = (a, b) => a * b;

export const divide = (a, b) => a / b;
export const add = (a, b) => a + b;

You can import all the exports using the following code:

import * as utils from './utils.js';
console.log(utils.multiply(5, 2)); // 10

console.log(utils.divide(10, 2)); // 5
console.log(utils.add(3, 7)); // 10

By importing all the exports as an object (utils in this case), you can access
each exported member using the dot notation on the utils object.
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72. Different types of Popup boxes present in JavaScript

Problem: Types of Popup Boxes in JavaScript
Solution: Explanation of Popup Boxes

JavaScript provides three types of popup boxes to interact with users: alert,
confirm, and prompt.

alert: Displays a simple message to the user as a popup box. It contains a
single "OK" button for acknowledgment. It's commonly used to show
information or notifications to users.

alert("This is an alert message.");

prompt: Displays an input dialog box with a message, an input field, and two
buttons: "OK" and "Cancel." It's used when you want the user to input some
value, and it returns the value entered by the user as a string.

const inputValue = prompt("Please enter your name:");
if (inputValue) {
console.log( Hello, ${inputValue}!’);
} else {
console.log("No name entered.");
}

confirm: Displays a confirmation popup with a message and two buttons:
"OK" and "Cancel." It's used when you want the user to confirm an action, and
it returns a boolean value indicating the user's choice.

const result = confirm("Do you want to proceed?");
if (result) {

// User clicked OK
} else {

// User clicked Cancel

b
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73. What is the way to add/delete properties to object?

Problem: Adding and Deleting Properties in JavaScript Objects

Solution: Dynamic Manipulation of Object Properties
In JavaScript, you can dynamically add and delete properties to/from an
object using various technigues.

Adding Properties: You can add properties to an object by directly assigning
a value to a new property name.

let user = {};

user.name = "Anil";

user.age = 25;

console.log(user); // { name: 'Anil', age: 25 }

Deleting Properties:

You can remove properties from an object using the delete keyword followed
by the object and property name

delete user.age;
console.log(user); // { name: 'Anil' }

Keep in mind that while these methods allow you to dynamically add and
remove properties, it's important to consider the implications on the structure
and functionality of your objects as you modify them.
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74. In what way can you decode or encode a URL?

Problem: URL Encoding and Decoding in JavaScript
Solution: Using encodeURI() and decodeURI()

In JavaScript, you can encode and decode URLs using the encodeURI() and
decodeURI() functions. These functions help in ensuring that URLs are
properly formatted for various operations.

Encoding a URL: The encodeURI() function is used to encode a URL, replacing
special characters with their encoded counterparts.

var uri = "myprofile.php?name=sammer&occupation=pantiNG";
var encoded_uri = encodeURI(uri);
console.log(encoded_uri);

Decoding a URL: The decodeURI() function is used to decode an encoded
URL, converting encoded characters back to their original form.

var encoded_uri = "my%20profile.php?name=sammer&occupation=pantiNG";
var decoded_uri = decodeURI(enconded_uri);
console.log(encoded_uri);

Additionally, if you need to encode or decode individual URL components
(such as query parameters), you can use the encodeURIComponent() and
decodeURIComponent() functions, respectively. These functions handle
encoding and decoding specific parts of a URL to ensure they are correctly
represented in the URL.
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75. Explain JavaScript Cookies.

Problem: Understanding JavaScript Cookies
Solution: JavaScript Cookies

Cookies are small pieces of data that websites store on a user's computer.
They are used to remember information between different web pages or visits
to a website. Cookies are stored as text files in the user's browser and are sent
back to the server with each subsequent request.

Cookies have various uses, including:

Session Management: Cookies can be used to manage user sessions by storing a
unigue identifier on the user's computer.

Personalization: Websites can remember user preferences and settings using
cookies.

Tracking: Cookies are used for tracking user behavior, such as the pages they visit
and the products they view, for analytics and marketing purposes.

Authentication: Cookies can store authentication tokens to keep users logged in
across different pages.

Here's an example of setting and retrieving a cookie in JavaScript:

const setCookie = (name, value, expires, path) => document.cookie =
*${name}=%${value}; expires=${expires.toUTCString()}; path=${path}’;

const getCookie = (name) => (document.cookie.match(' (*]; )S${name}=
Go:0x)) 11 (D21 11

setCookie("username", "John Doe", new Date("Thu, 18 Dec 2023 12:00:00
UTC“), ||/||);
const username = getCookie("username");

console.log("Username:", username); // Username: John Doe

Cookies have limitations, such as size constraints, security concerns, and the fact that
they are sent with every request, even for static resources.
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76. REST API

Solution: The REST API (Representational State Transfer Application Programming
Interface) is a fundamental concept in modern web development. It's an architectural
style that uses a set of constraints and HTTP methods to enable the interaction

between clients and resources.

Here's a breakdown of key components and concepts related to REST API:

Resources: Resources are the data entities that
you can interact with through the API. For
example, in a blog application, resources could
include articles, comments, and users.

HTTP Methods: REST APIs use standard HTTP
methods to perform actions on resources:

GET: Retrieve data from the server.
POST: Create a new resource on the server.

PUT: Update an existing resource or create one
if it doesn't exist.

DELETE: Remove a resource from the server.

Statelessness: RESTful APIs are stateless,
meaning each request from a client to the
server must contain all the information needed
to understand and process the request. The
server doesn't store any information about the
client's state between requests.

fetch('https://api.example.com/articles'
)

.then(response => response.json())

.then(data => {

// Handle the JSON response data here
console.log(data);
1)

.catch(error => {

// Handle any errors during the
request

console.error(error);

3]
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Response Format: API responses are
typically in JSON format, making it easy
for both humans and machines to read
and understand the data.

Authentication: To protect sensitive
resources, REST APIs often require
authentication. Common methods
include API keys, OAuth tokens, or
username/password.

Status Codes: HTTP status codes are used
to indicate the outcome of an API request.
For example, a 200 status code indicates
success, while a 404 status code means
the requested resource was not found.

Endpoints: Endpoints are specific URLs
that represent resources. For example,
/articles could be an endpoint to retrieve a
list of articles, and /articles/1 could
represent a specific article with an ID of 1.

Versioning: API| versions help ensure
backward compatibility as the API evolves.
Version numbers are often included in the
URL (e.g., M/articles).

To interact with a REST API in JavaScript,
you can use libraries like fetch, Axios, or
jQuery.ajax to send HTTP reguests and
handle responses. Here's an example
using the fetch API to retrieve data from a
RESTful endpoint.
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77. Local Storage

Problem: Exploring Local Storage in JavaScript

Solution: Local Storage is a web storage mechanism in web browsers that
allows websites to store key-value pairs locally on a user's device. Unlike
cookies, local storage can store larger amounts of data (usually up to 5-10MB)
and is not sent with every HTTP request, making it a more efficient option for
storing data that needs to persist across sessions.

Local Storage has various use cases, including:

Persistent Data: Local Storage can be used to store data that needs to be retained
even after the user closes the browser or navigates away from the website.

User Preferences: \Websites can store user preferences and settings in Local Storage
for a personalized experience.

Offline Data: Local Storage allows websites to provide offline functionality by caching
data locally and synchronizing it when the device is online.

Caching: Websites can use Local Storage to cache static resources like images and
stylesheets to improve page load times.

Here's an example of using Local Storage in JavaScript:

// Set data in Local Storage It's important to note that
localStorage.setItem("username", "John Doe"); Local Storage is synchronous
localStorage.setItem("theme"”, "dark"); and operates within the same

origin policy. This means that
// Retrieve data from Local Storage data stored in Local Storage is

const username =
localStorage.getItem("username");
const theme = localStorage.getItem("theme");

only accessible to the same
website on the same device.
Also, users can clear Local
Storage for a website

console.log("Username: " + username); _7
// Username: John Doe 'l manually through broyvser
console.log("Theme: " + theme); ' settings.
// Theme: dark )
'
-

// Remove data from Local Storage
localStorage.removeltem("theme");
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78. What's the output?

const createMember = ({ email, address = {} }) => {
const validEmail = /.+\@.+\..+/.test(email);
if(!validEmail) throw new Error("Valid email pls");

return {
email,
address: address ? address : null,
hH
s

const member = createMember({ email: "my@email.com" });
console.log(member);

A: { email: "my@email.com", address: null }

B: { email: "my@email.com" }

C: { email: "my@email.com", address: {} }

D: { email: "my@email.com”, address: undefined }

Answer: C

The default value of address is an empty object {}. When we set the variable member
equal to the object returned by the createMember function, we didn't pass a value for
address, which means that the value of address is the default empty object {}. An empty
object is a truthy value, which means that the condition of the address ? address : null
conditional returns true. The value of address is the empty object {}.
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79. Making AJAX Requests in JavaScript: A Practical Guide

Solution: AJAX (Asynchronous JavaScript and XML) is a powerful technique for
sending and receiving data from a server without the need to reload the entire web
page. It's a fundamental part of modern web development and is often used for tasks
like fetching data, sending form submissions, and updating content dynamically.

Here's how you can make an AJAX request in JavaScript using two common
approaches:

2. Using the Fetch API
(Modern Approach):

With the Fetch API, you
can make requestsin a
more concise and
modern way. It returns
promises, making it
easier to work with

1. Using XMLHttpRequest (XHR):

// Create a new XMLHttpRequest object
var xhr = new XMLHttpRequest();

// Configure the request (GET or POST, URL, and async flag)
xhr.open("GET", "https://example.com/api/data", true);

// Define a callback function to handle the response
xhr.onreadystatechange = function() {

if(xhr.readyState === 4 && xhr.state === 200) { . asynchronous operations.
var responseData = xhr.responseText; M You can handle the
) console.log(responseData); -' response and errors
}: L" using then() and catch().

// Send the request
xhr.send();

In this example, we create an
XMLHttpRequest object,
configure the request, define a
callback function to handle the

response, and send the request.

When the request is complete
and the response is received,
the callback function is
executed to process the data.

// Use the fetch function to make a GET request
fetch("https://example.com/api/data™)
.then(response => {
if(!response.ok) {
throw new Error("Network response was not ok");
}
return response.text();
/! You can also use response.json() for JSON data
H
.then(data => {
console.log(data);
B
.catch(error => {
console.error("Fetch error:", error);

H;

Remember to replace "https://example.com/api/data" with the actual URL of the API
or resource you want to access.

These examples cover the basics of making AJAX requests in JavaScript. You can use
these techniques to fetch data from a server, update your web page, and provide a
more dynamic and interactive user experience.
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80. Events

Problem: Understanding JavaScript Events

Solution: In JavaScript, events are actions or occurrences that happen in the
browser, such as a user clicking a button, pressing a key, or resizing the
window. Event handling in JavaScript involves responding to these events by
executing specific code or functions.In JavaScript, events are actions or
occurrences that happen in the browser, such as a user clicking a button,
pressing a key, or resizing the window. Event handling in JavaScript involves
responding to these events by executing specific code or functions.

Here are the steps involved in handling events in JavaScript:

Selecting an Element: First, you need to select the HTML element you want
to attach an event to. This can be done using methods like getElementByld,
querySelector, or by accessing elements directly through JavaScript.

Adding an Event Listener: Once you have the element, you can add an event
listener to it. An event listener is a function that gets executed when a specific
event occurs on the element. You can use the addEventListener method to
attach the event listener.

Defining the Event Handler: The event listener function is also known as the
event handler. It contains the code that should run when the event occurs.
This code can include any desired action, such as updating the content,
changing styles, or triggering other functions.

Here's an example of attaching a In this example, when the button

click event handler to a button = CI{Cked! the event h.cmdfer
function displays an alert with the

element: message "Button clicked!".

/I Select the button element Event handling is fundamental to
const button = document.getElementById("myButton"); creating interactive and dynamic

// Add a click event listener web applications. It allows

button.addEventListener("click", function() { o‘ev.elopers to re;pond to user
alert("Button clicked!"); actions and provide a seamless

B user experience.
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81. While loop

Problem: Explain the use of the while loop in JavaScript.

Solution: The while loop in JavaScript is used to execute a block of code
repeatedly as long as a given condition is true.

The basic syntax of a while loop is as follows:

white (condition) {
// code block to be executed
}

For example, consider the following code that prints the numbers from 1
to 5:

hze ot = Gl

while(i <= 5) {
console.log(i);
iv+;

~
~
g DN wWwOanNn R

In this example, the condition i <= 5 is checked on each iteration. If it evaluates
to true, the code block inside the while loop is executed. The value of i is
incremented by 1 on each iteration using the i++ statement. When the
condition i <= 5 evaluates to false, the loop stops, and the execution continues
after the loop.
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82. How to Access History in JavaScript

Problem: Accessing the browsing history in JavaScript is crucial for controlling
user navigation. What are the available options for accessing and
manipulating the browser's history using window.history?

Solution: To access the browsing history in JavaScript, the window.history
object is used, which provides metheds and properties for interacting with the
browser's session history. Here are some common options:

window.history.back(): This method simulates clicking the browser's "Back"
button and takes the user to the previous page in the history.

window.history.forward(): This method simulates clicking the browser's
"Forward" button and takes the user to the next page in the history if
available.

window.history.go(n): This method allows navigating to a specific page in the
history. The parameter n can be a positive or negative integer, where a
positive value moves forward in the history, and a negative value moves
backward.

window.history.length: This property returns the number of entries in the
browsing history, representing the number of pages the user has visited.

It's important to note that due to security and privacy restrictions, you can't
access detailed information about a user's browsing history, such as the URLs
they've visited, for security reasons. You can only navigate within the context
of the current page's history.
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83. Understanding JavaScript Error Types

Problem: Explain the seven built-in error types in JavaScript and provide
examples of when each type of error might occur.

Solution: JavaScript has seven built-in error types, each serving a specific

purpose:

EvalError: Occurs with issues related to
the global function eval(). For example:

try {
eval("alert('Hello, world!')");
} catch(error) {
if(error instanceof EvalError) {
console.error(error.message);
// "eval() has been disabled"
Iy
}

InternalError: Represents internal
errors within the JavaScript engine, like
a stack overflow. These errors are rare
and usually indicate a severe issue with
the engine itself.

RangeError: Happens when a numeric
variable or parameter is outside of its
valid range. For example:

const arr = new Array(Infinity);
// RangeError: Invalid array length

SyntaxError: Arises from a syntax
mistake that prevents code parsing,
such as a missing parenthesis:

* kN

ReferenceError: Occurs when an invalid
variable reference is made, like trying to
access an undeclared variable:

console.log(x);
/! ReferenceError: x is not defined

TypeError: Happens when a parameter
or variable is not of the expected type or
when an operation is performed on an
inappropriate type:

const num = 42;
num() ;
/! TypeError: num is not a function

URIError: Occurs when invalid
parameters are passed to functions
like decodeURI() or encodeURI():

decodeURI("%");
// URIError: URI malformed

const x = (3;
// SyntaxError: Unexpected token

.
I
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84, Understanding the Prototype Chain in JavaScript OOPs

Problem: Explain how the prototype chain works in JavaScript's Object-Oriented
Programming (OOP) and its significance in inheritance.

Solution: The prototype chain in JavaScript OOPs refers to the mechanism by which an
object can delegate property lookups to another object. This is used for inheritance,
where an object can inherit properties and methods from a parent object.

When an object is created from a constructor, JavaScript automatically links the newly
created object to the constructor's prototype. This linking creates the prototype chain and
allows the new object to inherit properties and methods from the prototype.

// Define a constructor function
function Animal(name) {
this.name = name;

]-

// Define a prototype property for the constructor
Animal.prototype.makeSound = function() {
return "I'm an animal and my name is " + this.name;

]

// Create an object from the constructor
var dog = new Animal("dog");

// Access the object's properties and methods
console.log(dog.makeSound());
// "I'm an animal and my name is dog"

In this example, the Animal constructor has a makeSound method defined on its
prototype. When a new Animal object is created using the new operator, it is
automatically linked to the Animal prototype, and it can inherit the makeSound method.

The prototype chain can be followed until it reaches the root object, Object.prototype,

which has a number of properties and methods that are available to all objects in
JavaScript.
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85. What is the purpose of the isFinite function

Problem: You are a JavaScript developer working on a project that requires
validating whether a value is a finite number or not. You've heard about the
isFinite function in JavaScript but are not sure of its purpose or how to use it
correctly. You want to understand its function and how to apply it in your
project.

Solution: The isFinite function is a built-in function in JavaScript that is used
to determine if a given value is a finite number. It returns true if the value is a

finite number and false if it's not.

You can use it as follows:

// Example 1: Finite Number

var numl = 42;

var resultl = isFinite(numl);
console.log(resultl); // Returns true

// Example 2: Non-numeric Value (NaN)
var num2 = NaN;

var result2 = isFinite(num2);
console.log(result2); // Returns false

// Example 3: Positive Infinite Value
var num3 = Infinity;

var result3 = isFinite(num3);
console.log(result3); // Returns false

// Example 4: Negative Infinite Value
var num4 = -Infinity;

var result4 = isFinite(num4);
console.log(result4); // Returns false

In this example, isFinite is
used to check the finiteness of
different values, including
finite numbers, NaN, and
infinities. The function is useful
when you need to validate if a
value is suitable for
mathematical calculations or
to ensure it's not a special
value like NaN or Infinity.

Ensuring you understand how
isFinite works will allow you to
perform proper checks in your
programs to handle various
numeric value types.

// Example 5: String that doesn't represnet a number

var str = "Hello";
var result5 = isFinite(str);
console.log(result5); // Returns false

1 8 &
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86. Understanding the Nullish Coalescing Operator

Problem: You want to handle default values in JavaScript when dealing with
variables that could be null or undefined, while avoiding falsy values like
empty strings or O.

Solution: The nullish coalescing operator (??) provides an elegant solution to
this problem. It returns the right-hand operand (the default value) when the
left-hand operand is null or undefined. Otherwise, it returns the left-hand
operand.

Example:

const someValue = null;
const defaultValue = 'Hello, world!';

const result = someValue ?? defaultValue;
console.log(result); // 'Hello, world!'
In this example, the ?2? operator checks if someValue is null or undefined and

assigns defaultValue if it is. This way, you can ensure that only genuinely
missing values trigger the default assignment.

Use the nullish coalescing operator (??) to handle default values more

accurately in your JavaScript code, especially in scenarios where null or
undefined need distinct handling from other falsy values.
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87. What are the primitive data types in JavaScript?

Problem: Primitive Data Types in JavaScript

Solution: In JavaScript, primitive data types are simple, immutable data values
that represent single values. There are five primitive data types in JavaScript:
boolean, undefined, null, number, and string. These data types are considered
built-in and have certain characteristics that differentiate them from objects.

boolean: Represents a binary value, either true or false.

undefined: Represents a variable that has been declared but has not been
assigned a value.

null: Represents an intentional absence of any value or object.
number: Represents both integer and floating-point numeric values.

string: Represents a sequence of characters enclosed within single (") or
double (") quotes.

It's important to note that these primitive data types are passed by value,
meaning their values are directly stored in memory. They are not objects and

do not have properties or methods associated with them.

Example:

let isTrue = true; // boolean

let age; // undefined
let score = null; // null
let count = 5; // number

let name = "John"; // string

Understanding primitive data types is fundamental to working effectively with
JavaScript's type system.
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88. Difference Between .forEach() and .map()

Problem: Explain the main differences between the .forEach() loop and the
.map() loop in JavaScript. Provide scenarios where you would choose one over

the other.
Solution:

.map() Loop: The .map() loop is
used to iterate over the elements of
an array and create a new array
based on the operation performed
on each element.

It returns a new array with the same
length as the original array.

It's useful when you want to
transform each element of the array
into a new value and collect those
values in a new array.

forEach() Loop: The .forEach() loop is
used to iterate over the elements of
an array.

It doesn't return a new array, it
modifies the original array in place.

It's useful when you want to perform
an operation on each element of the
array without creating a new array.

When to Choose: Choose .forEach() when you want to iterate over the
elements of an array and perform an operation without creating a new array.

Choose .map() when you want to transform each element of an array into a
new value and create a new array with those values.

// .map() example

const doubledNumbers =
numbers.map((num) => num * 2);
console.log(doubledNumbers);
T2 4 60 8]

TN

// .forEach() example

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

numbers.forEach((num) => {
console.log(num * 2);

b

/2

I/l 4

I/l 6

/18
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89. Hoisting in JavaScript

Problem: Explain the concept of hoisting in JavaScript using a code snippet.

Solution: Hoisting can be illustrated with an example...

console.log(myVar); // undefined
var myVar = 10;

// The code above is equivalent
to:

// var myvar;

// console.log(myvar); //
undefined

// myVar = 10;

In this example, even though myVar is used before it's declared, the code doesn't result
in an error. This is because of hoisting: the declaration of myVar is moved to the top of
the scope during compilation, while the assignment remains in place. As a result, the
variable is considered declared but holds the value undefined until it's assigned the
value 10.
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90. Predicting Code Output with Delete Operator

Problem: Predict the output of the given JavaScript code snippet.

var output = (function(x) {
delete x;
return x;

B(e);

console.log(output); // 0

Solution: The output of the code will be 0.

In this code snippet, the delete operator is used on a local variable x. However,
the delete operator is designed to delete properties from objects, not
variables. Since x is a local variable and not an object property, the delete
operation has no effect on it. Thus, the value O assigned to x remains
unchanged, and it's returned by the function.
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91. Understanding Property Deletion and Prototypes

Problem: Predict the output of the given JavaScript code snippet.

var Employee = {
company: 'xyz'

1
var empl = Object.create(Employee);
delete empl.company // true

console.log(empl.company); // 'xyz'

Solution: The output of the code will be xyz.

In this code snippet, an object named Employee is created with a property
company having the value 'xyz'. Then, another object empl is created using
Object.create(Employee), which makes empl inherit the company property

from the Employee object.

When delete empl.company is executed, it doesn't delete the prototype
property company. The hasOwnProperty method confirms that empl doesn't
have its own company property. Therefore, empl.company still accesses the

inherited property from the prototype.
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92. Implementing the Singleton Design Pattern

Problem: Explain the Singleton Design Pattern and provide an example of its

application.

Solution: The Singleton Design Pattern ensures that a class has only one
instance and provides a global point of access to that instance. It's often used
for managing resources that should be shared across the entire application,
like database connections or configuration settings.

Here's a simple example:

class Singleton {
constructor() {
if(Singleton.instance) {
return Singleton.instance;
}
Singleton.instance = this;
this.data = [];

¥

addItem(item) {
this.data.push(item);
}

getItems() {
return this.data;
}
}

const instancel = new Singleton();
instancel.addItem('apple');

const instance2 = new Singleton();
instance2.addItem('banana');

In this example, both instancel
and instance? refer to the same
instance of the Singleton class,
demonstrating the Singleton
pattern's characteristic of having
only one instance throughout the

console.log(instancel.getItems()); // [ 'apple',
console.log(instance2.getItems()); // [ 'apple’,
console.log(instancel === instance2); // true

t 8 8 8 ¢

'banana’ ]
'banana’ ]

application.
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93. Explaining the MVC Design Pattern

Problem: Describe the MVC (Model-View-Controller) Design Pattern and
provide an example of its application.

Solution: The MVC Design Pattern is an architectural pattern used to separate
the concerns of an application into three distinct components: Model, View,
and Controller.

Model: Represents the application's data and business logic. It manages data
storage, retrieval, and manipulation. It notifies the View of changes in the data.

View: Displays the data to the user and handles user interface interactions. It
receives data updates from the Model and renders them to the user.

Controller: Acts as an intermediary between the Model and View. It receives
user inputs from the View, processes them, and updates the Model and View
accordingly.

Consider a web application for managing tasks. The Model would handle
tasks' data, such as creating, updating, and deleting tasks. The View would
display the tasks' list to the user and allow them to interact with it. The
Controller would handle user actions, such as creating a new task or marking
a task as completed.

Using MVC promotes separation of concerns, making the application more

modular, maintainable, and scalable. It also allows different parts of the
application to be developed independently.
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94. What is the Temporal Dead Zone in ES6?

Problem: Explain the concept of Temporal Dead Zone (TDZ) in ES6 and how it
affects the usage of let and const declarations.

Solution: The Temporal Dead Zone (TDZ) is a phase in the execution of
JavaScript code where variables declared using let and const exist but cannot
be accessed or assighed any value. During this phase, trying to access such
variables results in a ReferenceError.

In the provided example:

// console.log(aLet)

// would throw ReferenceError
let alet;

console.log(aLet); // undefined
aLet = 10;

console.log(aLet); // 10

Before the variable alet is actually declared, any attempt to access it will
throw a ReferenceError. Once the variable is declared, it enters the TDZ, and
accessing it will result in undefined. Only after the declaration statement, the
variable becomes usable and assignable.

The TDZ exists to prevent the usage of variables before they are properly
initialized, promoting safer coding practices.
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95. null, undefined, and Undeclared Variables

Problem: Explain the differences between variables that are null, undefined,
and undeclared in JavaScript. Also, discuss how you can check for each of

these states.

Solution:

Undeclared Variables: These are
variables that are assigned values
without being previously declared
using var, let, or const. They are created
globally, outside of the current scope.
In strict mode, assigning a value to an
undeclared variable results in a
ReferenceError. To check for
undeclared variables, wrap their usage
in a try/catch block.

function foo() {
x = 1; // Throws a
ReferenceError in strict mode

i3

foo();
console.log(x); // 1

Undefined Variables: These are
variables that have been declared but
not assigned a value. They have the
type undefined. To check for undefined
variables, compare using the strict
equality operator (===) or use the
typeof operator, which returns the
'undefined' string.

Null Variables: These are variables
explicitly assigned the null value,
representing the absence of a value. To
check for null variables, use the strict
equality operator (===).

var foo = null;
console.log(foo === null); // true

Avoid using the abstract equality
operator (==) for checking since it also
considers null and undefined values as
equal, which might lead to unexpected
results.

It's a good practice to never leave
variables undeclared or unassigned.
Assign null explicitly if you don't intend to
use a variable yet. Linters can also help in
catching references to undeclared
variables.

var foo;
console.log(foo === undefined); // true
console.log(type foo === 'undefined'); // true

8 8 & ¢
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96. Eliminating Duplicate Values from JavaScript Array

Problem: You want to remove duplicate values from a JavaScript array and
obtain a new array with only unique values.

Solution: There are multiple methods to achieve this:

Using Set: The Set object function uniqueArray(array) {
automatically eliminates return Array.from(new Set(array));
duplicates. You can convert the }

Set back to an array using

Array.from() or the spread s

console.log(uniqueArray(arr));

Using filter(): The filter() method keeps only the first occurrence of each
element by comparing the current index with the first index of the element.

function uniqueArray(arr) {

return arr.filter((elem, index, self) => index ===
self.index0f(elem));
}

var arr = [1, 5, 2, 4, 1, 6];
console.log(uniqueArray(arr)); // [ 1, 5, 2, 4, 6 ]

function uniqueArray(dups_name) { Using for loop and object keys: This
var unique = {}; ) ) method involves creating a new array
dups_name.forEach(function(i) { |y jterating through the input array

; R :
- (Zunlq‘.je[l]) 1 and using an object to track unique
unique[i] = true;

} values.
B; :
return Object.keys(unique); Choose the method that best suits
¥ your needs and coding style.

var app = [1, 5, 9. 4. 1. 6]
console.log(uniqueArray(arr));
// [ lllr |2|' |4|' |5|, l6l ]
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97. Writing Multi-line Strings

Problem: You want to write a string that spans multiple lines in JavaScript.

Solution: Yes, you can write multi-line strings in JavaScript using different
approaches:

Using Backticks: The backtick (7) character allows you to create template
literals that can span multiple lines.

var string = "linel
line2
1line3";

Using + Operator: You can use the + operator to concatenate multiple strings,
each on a separate line.

var string = "linel" +
"line2" +
"1line3";

Using Backslash: You can use the backslash \ character to continue the string
on the next line.

var string = "linel \
line2 \
1line3";

All of these methods achieve the same result of creating a multi-line string in
JavaScript.
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98. Explain the output of the following code.
Problem: You need to explain the output of a given JavaScript code.
Solution: The output of the provided code is 5.

Explanation: Let's break down the code step by step:

var courses = ["JavaScript", "Java", "C", "C++", "Python"];
delete courses[2];
console.log(courses.length);

An array courses is defined with five elements: "JavaScript", "Java", "C", "C++",
and "Python".

The delete operator is used to delete the value at index 2, which corresponds
to the element "C".

After deleting the element at index 2, the array becomes: ["'JavaScript", "Java",
empty, "C++", "Python"].

The length property of the array is still 5, because the delete operator only
removes the value at the specified index and does not change the overall size
of the array.

Hence, when console.log(courses.length) is executed, it prints 5 to the console.
Output Explanation: Even though the value at index 2 is deleted, the array

length remains the same, and the array has an "empty" slot at index 2. This is
why the output is 5.

' B & & ¢ Page 107



99. Calculating Associative Array Length

Problem: Write a JavaScript program to calculate the length of an associative
array.

Solution: You can calculate the length of an associative array (object) by
iterating through its properties and counting them. Here's the JavaScript
code to achieve this:

// Define an associative array (object)
var associativeArray = {one: "DataFlair", two: "JavaScript", three: 435,
four: true};

// Initialize a count variable to keep track of the length
var count = 0;

// Loop through the properties of the associative array
for(var key in associativeArray) {
if(associativeArray.hasOwnProperty(key)) {
count++; // Increment the count for each property
}
}

// Print the calculated length to the console after the loop
console.log("Length of the associative array:", count);

// Length of the associative array: 4

This program defines an associative array (object) and uses a loop to iterate
through its properties. For each property, the count is incremented. The final
count represents the length of the associative array.
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100. What would the given code return?

Problem: What would the given code return?

console.log(typeof typeof 1);

Solution:

The output of the above-mentioned code in the console will be 'string'.

Here's the breakdown of the evaluation:

typeof 1returns the string 'number’.

Then, typeof 'number' returns the string 'string’.

Thus, the final output is 'string'. Although it might appear a bit confusing, the

result is derived from the fact that typeof always returns a string, even when
applied to the typeof keyword itself.
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101. Mentioning whether or not a string is a palindrome.

Problem: Write a function to determine whether a given string is a
palindrome or not.

Solution: Here's a JavaScript function that checks whether a given string is a
palindrome or not:

function isPalindrome(str) {
str = str.replace(/\W/g, '').toLowerCase();
// Remove non-alphanumeric characters and convert to lowercase
var reversedStr = str.split('').reverse().join('');
// Reverse the string
return str === peversedStr ? "A palindrome" : "Not a palindrome";

}

console.log(isPalindrome("1level")); // A palindrome
console.log(isPalindrome("levels")); // Not a palindrome

The function isPalindrome takes a string as input, removes non-alphanumeric
characters and converts the string to lowercase. It then reverses the string
and checks if the reversed string is the same as the original string. If they are
the same, the function returns "A palindrome," otherwise, it returns "Not a
palindrome."
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102. What do you mean by Imports and Exports?

Problem: Explain the concepts of Imports and Exports in JavaScript.

Solution: Imports and Exports are features that promote modularity in
JavaScript code. They allow you to split your code into separate files. Imports
are used to bring specific variables or functions from a module into your
current module. You can import variables or methods that have been
exported by another module.

Here's an example:

// index.js
import name, age from './person';

console.log(name);
console.log(age);

// person.js
let name = 'Shared', occupation = 'developer', age = 26;

export { name, age };

' 8 8 & 4 Page 111



103. Array Manipulation
Problem: JavaScript Array Manipulation
Solution: Modifying Arrays in JavaScript

Arrays in JavaScript are versatile data structures that can be modified using various

methods. Here are some common array manipulation techniques:

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

Adding Elements: You can add elements
to an array using methods like push() to
add elements to the end, unshift() to add
elements to the beginning, or splice() to
insert elements at a specific index.

// Adding elements
numbers.push(é);
numbers.unshift(0);
numbers.splice(2, 0, 2.5);

Removing Elements: Elements can be
removed using methods like pop() to
remove the last element, shift() to remove
the first element, or splice() to remove
elements at a specific index.

// Removing elements
numbers.pop();
numbers.shift();
numbers.splice(l, 2);

Reducing: The reduce() method applies a
function to each element of the array to
reduce the array to a single value.

// Reducing
const sum = numbers.reduce((acc,
num) => acc + num, 0);
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Updating Elements: You can update the value
of an element by assigning a new value directly
to the desired index in the array.

// Updating elements
numbers[2] = 3.3;

Concatenation: Arrays can be concatenated
using the concat() method, which creates a
new array by combining multiple arrays.

// Concatenation

const moreNumbers = [7, 8, 9];
const combined =
numbers.concat(moreNumbers) ;

Slicing: The slice() method creates a new array
by extracting a porticn of an existing array
based on start and end indices.

// Slicing
const sliced = numbers.slice(l, 4);

Mapping: The map() method applies a given
function to each element of the array and
returns a new array containing the results.

// Mapping
const doubled = numbers.map(num =>
num * 2);

Filtering: The filter() method creates a new
array containing elements that pass a certain
condition defined by a given function.

// Filtering
const evens = numbers.filter(num =>
num % 2 === 0);
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104. JavaScript Proxies

Problem: Understanding JavaScript Proxies
Solution:

The Proxy object in JavaScript allows you to create custom wrappers around
existing objects to intercept and redefine fundamental operations. It acts as
an intermediary between your code and the original object, allowing you to
customize property access, method calls, and more. This enables you to
implement various behaviors, such as data validation, logging, or even
implementing features like lazy loading.

Here's a basic example of using a Proxy to customize property access:

const person = { name: "John Doe" };
const handler = {
get: function(target, name) {
return name in target ? target[name] : "Not Found";
}
|4

const proxy = new Proxy(person, handler);

console.log(proxy.name); // John Doe
console.log(proxy.age); // Not Found

In this example, we define a handler object with a get method that intercepts
property access on the person object. It checks if the property exists in the
original object and returns its value if found, or a custom message if not
found.

With the Proxy object, you can implement advanced features like access

control, immutability, and more, making it a powerful tool for JavaScript
developers.
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105. do-while loop

Problem: Explain the use of the do-while loop in JavaScript.

Solution:

The do-while loop in JavaScript is used to execute a block of code repeatedly
while a certain condition is true. Unlike a while loop, the code block in a do-
while loop will always be executed at least once before the condition is

evaluated. The condition is evaluated at the end of each iteration.

Here's an example of a do-while loop in JavaScript:

let i = 1;

do {
console.log(i);
i+4;

} while (i <= 5);

//
//
//
1/
//
/!

g anDn wN R

In this example, the loop will output the numbers 1 through 5 to the console.
The loop starts with i set to 1, and at the end of each iteration, i is incremented
by 1. The condition i <= 5 is evaluated at the end of each iteration, and if it's
true, the loop will continue. Once i is greater than 5, the loop will stop.
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106. Behavior of the 'this' keyword in arrow functions

Problem: Discuss the intricacies and potential challenges associated with the
behavior of the 'this' keyword in arrow functions in JavaScript.

Solution: The behavior of the 'this' keyword in arrow functions in JavaScript
can be a source of complexity and challenges, especially for developers
transitioning from traditional functions to arrow functions. It's crucial to grasp
the nuances of 'this' in arrow functions to avoid common pitfalls and ensure

code behaves as expected.

Challenges and Considerations:

Lexical Scope Binding: Arrow functions bind
'this' lexically, which means they inherit the 'this'
value from their containing scope. This can be
advantageous for maintaining a consistent 'this'
context but may lead to unexpected results if
used inappropriately.

Global Object 'this": In arrow functions defined
at the global level, 'this' refers to the global
object (e.g., 'window' in browsers). This can be
surprising and lead to unintended
consequences.

No 'arguments' Object: Arrow functions do not
have their own 'arguments' object. If you need to
access function arguments, you may encounter
difficulties when using arrow functions.

Cannot be Used as Constructors: Arrow
functions cannot be used with the 'new' keyword
to create instances of objects. This differs from
regular functions that can be constructors.

Limited Flexibility: The fixed binding of 'this' in
arrow functions may limit their flexibility in
certain scenarios where dynamic 'this' binding is
required.
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Best Practices...

Use Arrow Functions Wisely:
Employ arrow functions when
you want to preserve the 'this'
context of their surrounding
scope, such as in callbacks or
when defining methods within
objects.

Be Mindful of 'this": Be aware of
where arrow functions are used
and how 'this' is affected. In
cases requiring dynamic 'this'
binding, consider using regular
functions or methods.

Consider Compatibility: Ensure
your use of arrow functions
aligns with the JavaScript
version supported by your target
environments, as older
environments may not fully
support them.
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107. What are hidden classes?

Problem: Hidden classes are an internal mechanism used by JavaScript
engines (like V8, used in Chrome) to optimize the execution of JavaScript
code. The problem they solve is the need for efficient property access and
method calls on objects while executing JavaScript programs.

Solution: Hidden classes, also known as transition trees or maps, are a way for
JavaScript engines to optimize object layout and property access times. The
key idea is to create a hidden class for each distinct object shape (i.e., a specific
set of properties and their order) encountered during code execution. Instead
of performing costly property lookups, hidden classes allow the engine to
quickly locate properties by their offset in memory.

Here's a simplified explanation of how
hidden classes work:

Here's a simple example in JavaScript:

class Point {
constructor(x, y) {
this.x = x;

Object Creation: When an object is
created, the JavaScript engine assigns it a
hidden class based on its initial properties

and their order.

Property Addition: When you add a
property to an object, the engine checks if
the hidden class exists for the new object
shape. If it does, it updates the hidden
class; otherwise, it creates a new hidden
class.

Property Access: During property access,
the engine uses the hidden class to
determine the property's memory offset,
making the property access operation
faster.

Optimization: As the program runs, the
engine may optimize code paths based
on the predictable hidden class
transitions, leading to more efficient
property access.
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this.y = y;
H
}

const pointA = new Point(1, 2);

// Hidden class: Point#1 {x, vy}
const pointB = new Point(3, 4);

// Hidden class: Point#2 {x, y}
pointA.z = 5;

// Hidden class: Point#3 {x, y, z}
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108. Optimizing Property Access with Inline Caching

Problem: You want to optimize the performance of property access
operations in JavaScript, especially when accessing the same property on the
same object multiple times within a loop or a critical code section.

Solution: To optimize property access using inline caching in JavaScript,
follow these steps:

Cache Property Access Cache Property Access
Information: Start by recording Information: Start by recording
information about the object and information about the object and
the property you intend to access. the property you intend to access.
This information should include the This information should include the
object's type and the property object's type and the property
name. name.
const obj = { x: 42}; for(let i = 0; i < 1000; i++) {
const property = 'x'; const value = obj[propertyl;
// Property name is known // Optimized property access
}

In this loop, the JavaScript engine can use the cached information to quickly
retrieve the property's value without repeatedly looking up the object's
internal structure.

Ensure Consistency: For effective inline caching, ensure that the property
name is consistent throughout the loop or code section where you want to
optimize property access. If the property name changes, the JavaScript
engine may not be able to use the cached information.

By following these steps, you can effectively optimize property access using
inline caching in JavaScript, especially in situations where you need to access
the same property on the same object multiple times within a performance-
critical section of your code. This optimization can lead to significant
improvements in code execution speed.
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109. What are compose and pipe functions?

Problem: Compose and pipe functions are used in functional programming
to create more maintainable and readable code by combining multiple
functions together. The problem they solve is how to apply a sequence of
functions to a value and pass the result of one function as the input to the
next function while keeping the code clean and easy to understand.

Solution:

Compose Function: Compose is a higher-order function that takes multiple
functions as arguments and returns a new function. This new function applies
the functions from right to left, passing the result of one function as the
argument to the next function.

const compose = (...fns) => (x) => fns.reduceRight((v, fn) => fn(v), x);

const addOne
const double
const square

(x) => x + 1;
(x) => x * 2;
(x) => x *%x 2;

const composeFn = compose(square, double, addOne);
console.log(composeFn(3)); // 64

Pipe Function: Pipe is similar to compose but applies the functions from left
to right, passing the result of one function as the argument to the next
function.

const pipe = (...fns) => (x) => fns.reduce((v, fn) => fn(v), x);

const addOne
const double
const square

ol => x ¢ -
(x) => x % 2;
(x) => x %% 2;

const pipedFn = pipe(addOne, double, square);
console.log(pipedFn(3)); // 64
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110. Understanding the "Symbol" Data Type in JavaScript.

Problem: The "Symbol" data type in JavaScript is relatively unique and not
well-understood. Developers often struggle to grasp its significance and use
cases.

Solution: The "Symbol" data type in JavaScript is a primitive data type
introduced in ECMAScript 6 (ES6). Unlike other primitive data types like
strings or numbers, symbols are unique and immutable. They are typically
used as property keys for object properties, especially in scenarios where you
want to create hidden or non-enumerable properties.

Use Cases: Preventing Name Collisions: Symbols

can help prevent naming conflicts in
objects. If two parts of your codebase
use the same symbol as a property key,
they won't accidentally interfere with
each other.

Object Property Keys: Symbols are
often used as keys for object properties,
creating private or hidden properties
that are not accessible through typical
property enumeration.

const MODULE_A
const mySymbol = Symbol('description'); Ay MDDULE_B

const obj = { o . const myObject
[mySymbol]l: 'This is a hidden property'’ [MODULE_A]:

}; “B1:

console.log(obj[mySymbol]l); }

// Accessible

for(const key in obj) {

Symbol('Module A')
Symbol('Module B')
{

'Data from Module A',
[MODULE_B]: 'Data from Module B'

r
r

.
1

console.log(key): Well-Known Symbols: JavaScript has
// Won't log several built-in symbols like
Symbol.iterator and Symbol.toStringTag
mySymbol that can be used to define custom
¥ behaviors for objects, making them
iterable or controlling their string
const myIterable = { representations.

[Symbol.iterator]() {
// Custom iterator logic
}
};

Explanation: Understanding the "Symbol" data type is crucial for advanced JavaScript

programming. It enables the creation of private properties, prevents naming conflicts, and
allows customization of object behaviors through well-known symbols.
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111. ES6 Map vs. WeakMap

Problem: Explain the differences between ES6 Map and WeakMap in
JavaScript, focusing on their behavior when objects referenced by their
keys/values are deleted.

Solution: Both ES6 Map and WeakMap are data structures for storing key-
value pairs, but they differ in how they handle memory management,
especially when objects referenced by their keys/values are deleted.

Consider the following example code:

var map = new Map(); WeakMap: The garbage collector
var weakmap = new WeakMap(); removes the key b pointer from the
WeakMap and also removes {y: 12}

(function() { frormn memory. WeakMaps hold

va)r(': a1; 1 references to key objects weakly,

}; allowing them to be garbage collected

var b = { if there are no other references to the
y: 12 object.

};

Summary: Map objects keep
map.set(a, 1); references to keys, preventing their
weakmap.set(b, 2); garbage collection, while WeakMap

DO; objects allow keys to be garbage
collected if not referenced elsewhere.
Map: The garbage collector

doesn't remove a pointer from the ,’
Map and doesn't remove {x: 12} PR
frorm memory. Manually written \ "\
Map objects maintain references \, b

to key objects, preventing them Bt

from being garbage collected.
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112. Revealing Module Pattern

Problem: Explain the concept of the Revealing Module Pattern in JavaScript
design patterns.

Here's an example:
Solution: The Revealing

var Exposer = (function() { Module Patternis a

var privateVariable = 10; variant of the module
pattern that aims to
maintain encapsulation
while selectively

var privateMethod = function() {
console.log('Inside a private method!');
privateVariable++;

} revealing variables and
methods through an
var methodToExpose = function() { object literal. The
console.log('This is a method I want to implementation involves
expose!'); creating an immediately
F invoked function

expression (IIFE) that

var otherMethodIWantToExpose = function() { defines private variables

} privateMethod(); and methods. It then
returns an object
return { containing the exposed
first: methodToExpose, methods that you want
second: otherMethodIWantToExpose to make accessible from
g outside the module.
NO;
’
Exposer.first(); f: \r/’
// This is a method I want to expose! =
Exposer.second(); /
// Inside a private method! [N - _ e

Exposer.methodToExpose;
// undefined

The Revealing Module Pattern provides encapsulation while allowing

controlled exposure of methods. However, it lacks the ability to directly
reference private methods outside the module.
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113. Transpiling in JavaScript

Solution: Transpiling, short for "source-to-source compilation," is the process
of converting code from one programming language to another. In the
context of JavaScript, transpiling involves converting code written in newer
versions of JavaScript (ES6, ES7, etc.) into older versions (usually ES5) that are
compatible with a wider range of browsers.

Why Transpiling is Important:

Browser Compatibility: Not all browsers support the latest JavaScript
features. Transpilers allow developers to write code using modern syntax
while ensuring compatibility with older browsers.

Adoption of New Features: Developers can use the latest language features
to write cleaner and more efficient code, knowing that the transpiler will
handle compatibility concerns.

Development Speed: Transpilers enable developers to take advantage of new
language features without waiting for broad browser adoption.

Tooling and Frameworks: Many modern tools and frameworks rely on
transpiling to provide enhanced features and optimizations.

Example: Considerations: Popular JavaScript
transpilers include Babel and

// ESé6 code T Script

const greet = (name) => “Hello ype PL.

S${name}! " ;
Transpilers can also be used to

// Transpiled ES5 code transpile other languages to

var greet = function(name) { JavaScript, like TypeScript or

return 'Hello, ' + name + '!'; CoffeeScript.
}
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114. Pass-by-Value or Pass-by-Reference

Problem: Explain whether JavaScript is a pass-by-reference or pass-by-value
language and provide an example to illustrate the concept.

Solution: JavaScript is often described as a "pass-by-value" language, but for
objects, the value being passed is actually a reference. This can lead to

confusion, as objects seem to behave like they are being passed by reference.

Consider the following example:

function changeStuff(a, b, c) {
a=a* 10;

b.item = "changed";
¢ = { item: "changed"};
}
var num = 10;
var objl = { item: "unchanged" };
var obj2 = { item: "unchanged" };

changeStuff(num, objl, obj2);

console.log(num); // 10
console.log(objl.item); // changed
console.log(obj2.item); // unchanged

In this example, num behaves like a primitive value (pass-by-value), and its
value remains unchanged outside the function. However, for objl and obj2,
changes to their properties (item) persist outside the function, making it look
like pass-by-reference. If the value of obj2 is directly changed, the change
doesn't persist, highlighting that JavaScript is indeed pass-by-value.

JavaScript is pass-by-value, but when objects are involved, the value passed is
a reference to the object.
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115. In JavaScript, why is the “this” operator inconsistent?

Problem: The behavior of the "this" operator in JavaScript can be inconsistent,
leading to confusion and unexpected results in different scenarios.

Solution: Understanding the various contexts in which the "this" operator
behaves differently is essential:

Raw Function Call: "this" refers to the global object or "undefined" (strict
mode).

Method Invocation: "this" refers to the calling object.
Call or Apply Invocation: "this" is explicitly provided as the first argument.
Event Listener Invocation: "this" is the element triggering the event.

Constructor Invocation: "this" refers to a new object with prototype set to the
constructor.

Function Produced by Bind: "this" is immutable, set to the first "bind"
argument.

Managing "this" correctly in each context is crucial to avoiding inconsistencies
and unexpected behavior.
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116. What is throttling and why it is used in JavaScript?

Problem: Implement throttling in JavaScript to limit the rate at which a
function can be executed.

Solution: You can use the following throttle function to achieve throttling in
JavaScript:
The throttle function takes two arguments:
func (the function to throttle) and delay
function throttle(func, delay) { (the time in milliseconds between allowed

let isThrottled = false; function calls).

let lastArgs, lastThis; ) .
Inside the returned throttled function, it

return function() { checks if isThrottled is false. If it's false, it
if ('isThrottled) { calls the original function func with the

func.apply(this, arguments); provided arguments.
isThrottled = true;

lastArgs = arguments; After calling func, it sets isThrottled to true,

1lastThis = this: records the last arguments and context
: (this), and schedules a timeout to reset
setTimeout(() => { isThrottled after the specified delay.
isThrottled = false; . . -
if (lastArgs) { During the throttled period, additional calls

func.apply(lastThis, lastArgs); to the throttled function are ignored.

lastArgs = lastThis = null; )
} Once the timeout completes, the throttled

}, delay): function can be called again with the last
} 6 . set of arguments if any were saved.

} This throttling implementation ensures
that the expensive operation is executed at

// Example usage: most once per specified delay milliseconds.

function expensiveOperation() {
console.log("Expensive operation executed.");

}

const throttledOperation = throttle(expensiveOperation, 1008); // Limit to once
per second

// Call the throttled function

throttledOperation(); // Executes immediately

throttledOperation(); // Ignored (throttled)

setTimeout(() => throttledOperation(), 560); // Ignored (throttled)
setTimeout(() => throttledOperation(), 1560); // Executes after 1 second
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117. Memoization in JavaScript.

Problem: When working with recursive or computationally expensive
functions, such as repetitive calculations, performance can be a critical issue.
In such cases, optimizing the function becomes essential.

Solution: Memoization is an advanced technique used to enhance the
performance of a function by caching the results of previous calls and reusing
them if the same call is made again in the future. This eliminates the need to
recalculate the same result, which can be costly in terms of time and
resources.

Example Code:

function memoize(func) { This code demonstrates
const cache = new Map(); how memoization can
return function(...args) { significantly improve the
const key = JSON.stringify(args); performance of an
if(cache.has(key)){ expensive function like
return cache.get(key); Fibonacci number
} calculation.

const result = func(...args);
cache.set(key, result);
return result;
i
¥

function fibonacci(n) {
if(n <= 1) {
return n;
}
return fibonacci(n - 1) + fibonacci(n - 2);

}

const memoizedFibonacci = memoize(fibonacci);
console.log(memoizedFibonacci(40));

// Computes and caches the result

console.log(memoizedFibonacci(40));
// Returns the cached result, no re-computation
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118. Event Loop and Non-blocking I/O in JavaScript.

Problem: JavaScript, being single-threaded, can't afford to block its execution
for 1/O operations as it would freeze the entire program. However, it still needs
to handle I/O operations efficiently without blocking.

Solution: The event loop is a critical concept in JavaScript for achieving non-
blocking I/O. It's a mechanism that allows JavaScript to perform asynchronous
operations by handling events and callbacks. Instead of waiting for I/O
operations to complete, JavaScript delegates them to the system and
continues executing other tasks. Once the I/O operation is finished, the
associated callback is placed in the message queue. The event loop
continuously checks this queue and executes callbacks when it's their turn.

Example Code:

function simulateAsyncAPI(text, timeout) {
setTimeout(() => {
console.log(text);
}, timeout);

3

simulateAsyncAPI('A', 1000);
simulateAsyncAPI('B', 500);
simulateAsyncAPI('C', 100);

// Expected output:
// C
// B
// A

In this code, three asynchronous operations are simulated using setTimeout.
They don't block the main thread; instead, they execute independently after
their specified timeouts.

Explanation: The event loop allows JavaScript to efficiently manage

asynchronous operations like network requests, file 1/O, and timers without
blocking the main thread, ensuring smooth and responsive applications.
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119. What is inline caching?

Problem: Inline caching, often referred to as "IC," is a technique used in
JavaScript engines to optimize property access and method calls on objects.
The problem is that without optimization, these operations can be relatively
slow, especially when they are performed in a loop or frequently accessed.
Inline caching aims to improve the performance of these operations.

Solution: The core idea behind inline caching is to remember the previously
accessed properties or methods on an object and their corresponding
memory locations. When a property or method is accessed again, instead of
looking up the object's structure each time, the engine can use this cached
information to access the property or method directly, significantly improving
performance.

Here's a simplified example of how inline caching works for property
access:

function getProperty(obj, key) {
// Check if the object has been cached
if ('obj.__cache__) {
obj.__cache__ = {};

¥

// Check if the property is cached

if (!(key in obj.__cache__)) {
// If not cached, perform the property lookup
obj.__cache__[key] = objlkeyl;

y

return obj.__cache__[key];

}
const person = { name: "John", age: 30 };
console.log(getProperty(person, "name")); // Accesses the "name" property

console.log(getProperty(person, "age")); // Accesses the "age" property
console.log(getProperty(person, "name")); // Uses cached "name" property
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120. Shallow Copy vs. Deep Copy

Problem: Developers often struggle to grasp the differences between shallow copies
and deep copies when working with objects and arrays in JavaScript. This confusion
can lead to unexpected behavior in their code.

Solution: When dealing with objects and arrays in JavaScript, it's crucial to

understand the differences between shallow copies and deep copies:

Shallow Copy: A shallow copy of an object
or array creates a new container (object or
array) and copies references to the items
from the original container. It does not
create copies of nested objects or arrays.

Shallow copies are fast and memory-
efficient because they avoid duplicating
complex data structures.

Changes made to nested objects or arrays
within the copy are reflected in the original
and vice versa since they reference the
same objects.

Shallow copies can be created using
methods like Object.assign(), the spread
operator (..), or by iterating over the
original and copying items.

Shallow copies are suitable when you want
to duplicate a container's structure quickly
without worrying about deeply nested
objects or arrays. For instance, when
copying the initial state of a Redux store.

const shallowCopy = { ...originalObject };

Deep Copy: A deep copy of an object or array
creates a completely independent copy of both
the container and all nested objects and arrays.
Changes in the copy do not affect the original,
and vice versa.

Deep copies ensure isolation between the
original and the copy, making them safer for
scenarios where you want to modify one
without affecting the other.

Creating deep copies can be more complex,
slower, and memory-intensive because it
requires recursively copying all nested objects
and arrays.

Libraries like Lodash provide functions for deep
copying objects and arrays.

Deep copies are essential when you need to
ensure complete independence between the
original and the copy. Use them for scenarios
like creating snapshots of an object's state or
cloning complex data structures.

const deepCopy =
JSON.parse(JSON.stringify(originalObject));

Explanation: Understanding the distinction between shallow copies and deep copies is critical
for managing complex data structures in JavaScript. Shallow copies share references to nested
objects, while deep copies create fully independent copies, each with its own nested structures.
Choosing the appropriate copy method depends on your specific use case and the desired
behavior for your data.
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As we wrap up "Advanced JavaScript Interview Questions,"
remember that your journey with JavaScript is just beginning. This
language offers endless possibilities in web development.

Keep exploring, embrace challenges, and share your knowledge
with others. Stay engaged with the JavaScript community, attend
events, and keep learning.

Thank you for choosing our book. Your dedication to mastering
JavaScript is commendable. Your potential knows no bounds.

As you close this book, know that you're shaping the digital world
with every line of code, We wish you ongoing success and
fulfillment in your JavaScript adventures.






