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
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'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.

\ 8. 8 & ¢ Page 102



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
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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.
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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 };
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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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