
Notes by Ronak Duggar 

Advance Front-End Notes 

1. Introduction to Functional Programming Concepts: map, filter, and reduce 

Functional programming is a paradigm where functions are treated as first-class citizens, 

meaning they can be passed around as arguments, returned from other functions, and 

assigned to variables. This approach emphasises immutability (not changing the original data) 

and pure functions (functions that always return the same output for the same input without 

side effects). 

Map(): 

• What it does: The map function is used to transform an array. It takes a function as an 

argument and applies that function to every element in the array, returning a new 

array with the transformed elements. 

• Why it's useful: map is great for situations where you need to perform the same 

operation on every item in a list and return a new list of the same length. 

• Example: Suppose you have an array of prices, and you want to add tax to each price. 

let prices = [10, 20, 30]; 

let taxedPrices = prices.map(price => price * 1.2); // [12, 24, 36] 

• How it works: In this example, map takes each price in the prices array, mul;plies it 

by 1.2 (to add 20% tax), and returns a new array with the updated prices. 

Filter(): 

• What it does: The filter function is used to filter out elements from an array based 

on a condition. It takes a function that returns a boolean (true or false) and only 

keeps the elements that satisfy the condition (i.e., for which the function returns 

true). 

• Why it's useful: filter is ideal for extracting a subset of elements from an array that 

meet certain criteria. 

• Example: If you have an array of numbers and want to keep only the even numbers. 
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let numbers = [1, 2, 3, 4, 5]; 

let evens = numbers.filter(num => num % 2 === 0); // [2, 4] 

 

• How it works: Here, filter checks each number to see if it's even (num % 2 === 

0). It then creates a new array with only the numbers that pass this test. 

Reduce(): 

• What it does: The reduce function reduces an array to a single value by applying a 

function to each element and accumulating the result. The function takes two 

arguments: the accumulator (which stores the result) and the current element. 

• Why it's useful: reduce is powerful when you need to calculate a cumulative result 

from a list, like summing numbers, concatenating strings, or even creating complex 

data structures. 

• Example: Adding up all the numbers in an array. 

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

let total = numbers.reduce((acc, num) => acc + num, 0); // 10 

• How it works: reduce starts with an ini;al value (in this case, 0). It then adds each 

number in the array to this accumulator (acc), resul;ng in the total sum. 

 

2. Exploring Error Handling Patterns and Asynchronous Programming in 

Depth 

Error Handling Patterns 

In programming, errors can happen for various reasons—such as invalid input, network 

issues, or unexpected conditions. Instead of letting the program crash, we handle these errors 

gracefully using error-handling patterns. 
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• Try-Catch Block: The try-catch block is a common pattern for handling errors. 

Code that might throw an error is placed inside the try block, and if an error occurs, 

the catch block runs to handle it. 

• Example: Handling division by zero. 

try { 

  let result = 10 / 0; // This will not throw an error but let's assume it could. 

  if (result === Infinity) { 

    throw new Error("Division by zero"); 

  } 

} catch (error) { 

  console.log('An error occurred:', error.message); 

} 

 

• How it works: In this example, we manually throw an error if the result is Infinity, 

simula;ng a division by zero error. The catch block catches this error and prints a 

message. 

 

Asynchronous Programming 

Asynchronous programming allows your code to handle multiple tasks at once. In JavaScript, 

this is crucial because certain tasks, like fetching data from a server, take time and can block 

other code from running if handled synchronously. 

• Callbacks: A callback is a function passed as an argument to another function, which 

is executed after a task is completed. 

• Promises: A promise is an object that represents the eventual completion (or failure) 

of an asynchronous operation. It allows you to handle asynchronous operations in a 

more readable way than callbacks. 

• Async/Await: async/await is a modern syntax for handling promises in a way that 

looks synchronous, making the code easier to read. 

• Example: Fetching data from a server using async/await. 
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async func;on fetchData() { 

  try { 

    let response = await fetch('hSps://api.example.com/data'); 

    let data = await response.json(); 

    console.log(data); 

  } catch (error) { 

    console.log('Error fetching data:', error.message); 

  } 

} 

fetchData(); 

 

• How it works: The await keyword pauses the func;on un;l the promise is resolved 

(or rejected). If an error occurs, it’s caught by the catch block. 

 

3. Adding Event Listeners to a Button 

Event listeners allow you to make your web pages interactive by responding to user actions 

like clicks, typing, or mouse movements. When you add an event listener to an element, you 

tell the browser to listen for a specific event (like a click) and run a function when that event 

occurs. 

• Example: Suppose you want to show an alert when a button is clicked. 

let buSon = document.getElementById('myBuSon'); 

buSon.addEventListener('click', func;on() { 

  alert('BuSon was clicked!'); 

}); 

 

•  How it works: In this example, we first get the button element by its ID (myButton). 

We then use addEventListener to listen for a click event. When the button is clicked, 

the anonymous function runs and shows an alert. 
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•  Benefits: Event listeners make your code more modular and flexible. You can add 

multiple listeners to the same element for different events and remove them when they’re 

no longer needed. 

 

4. Higher-Order Functions and Passing Functions as Arguments 

A higher-order function is a function that either takes one or more functions as arguments 

or returns a function. Higher-order functions allow for more abstract and flexible code by 

enabling you to manipulate functions like you would any other data type. 

• Example: Creating a function that applies another function to an array. 

function applyToNumbers(arr, func) { 

  return arr.map(func); 

} 

 

function square(num) { 

  return num * num; 

} 

 

let numbers = [1, 2, 3]; 

let squaredNumbers = applyToNumbers(numbers, square); // [1, 4, 9] 

 

•  How it works: applyToNumbers is a higher-order function because it takes another 

function (square) as an argument. It applies square to each item in the array using map. 

•  Benefits: Higher-order functions allow for greater code reuse and abstraction. Instead of 

writing specific functions for every task, you can write generic functions that take other 

functions as arguments, making your code more modular and easier to test. 

 

5. Modules in JavaScript 
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Modules are a way to split your code into separate files, each containing related functions, 

objects, or variables. This organisation makes your code easier to maintain and reuse. 

JavaScript modules use export and import statements to share and use code between files. 

• Exporting Modules: You define the parts of your code you want to make available to 

other files using export. 

• Example: 

// utilities.js 

export function add(a, b) { 

  return a + b; 

} 

export function subtract(a, b) { 

  return a - b; 

}  

 

•  Importing Modules: In another file, you can use import to bring in the functions you 

exported. 

•  Example: 

// main.js 

import { add, subtract } from './u;li;es.js'; 

 

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

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

 

•  How it works: Here, add and subtract functions are exported from utilities.js. In 

main.js, these functions are imported and used. This keeps the code organized and makes it 

easy to manage large projects. 

•  Benefits: Modules help in organizing code into manageable pieces, make debugging 

easier, and allow for code reuse across different parts of an application. 
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6. A Deeper Understanding of JavaScript Objects, Their Methods, and the Dot NotaBon 

What are JavaScript Objects? 

• Objects in JavaScript are fundamental data structures used to store collec;ons of 

data and more complex en;;es. 

• Objects are created using the {} nota;on or by using the new Object() syntax. They 

can hold mul;ple proper;es and methods. 

 

ProperBes and Methods: 

• ProperBes: ASributes of an object, represented as key-value pairs. 

o Keys are usually strings (though numbers and symbols can also be used). 

o Values can be of any data type, including numbers, strings, arrays, func;ons, 

or even other objects. 

• Methods: Func;ons that are stored as object proper;es. 

o Methods can perform opera;ons using the object’s proper;es. 

 

CreaBng an Object: 

Javascript 

Let std = { 

 Name: “Ronak”, 

 Roll_no: “101”, 

} 

 

let car = { 

  make: "Tesla", 

  model: "Model S", 

  year: 2023, 

  start: func;on() { 

    console.log("The car is star;ng"); 

  }, 

  getCarInfo: func;on() { 

    return this.make + " " + this.model + " (" + this.year + ")"; 

  } 
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}; 

 

In this example: 

• make, model, and year are proper;es. 

• start and getCarInfo are methods. 

 

7. Accessing Object ProperBes and Methods: 

• Dot NotaBon: The most common way to access object proper;es and methods. 

console.log(car.make);         // Output: "Tesla" 

console.log(car.model);        // Output: "Model S" 

car.start();                   // Output: "The car is star;ng" 

console.log(car.getCarInfo()); // Output: "Tesla Model S (2023)" 

 

• Bracket NotaBon: Useful when the property name is dynamic or not a valid iden;fier 

(e.g., contains spaces). 

console.log(car["make"]);      // Output: "Tesla" 

 

Adding and Modifying ProperBes: 

• You can dynamically add or change proper;es of an object. 

car.color = "red";             // Adds a new property 

car.year = 2024;               // Modifies an exis;ng property 

console.log(car.color);        // Output: "red" 

console.log(car.year);         // Output: 2024 

 

DeleBng ProperBes: 

• Proper;es can be removed using the delete operator. 

delete car.color; 

console.log(car.color);        // Output: undefined 

 

Using Keyboard Event Listeners to Check for Key Presses 

What are Event Listeners? 
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• Event listeners are func;ons that wait for a specific event to occur, such as a user 

ac;on like a keypress or a mouse click. 

• The addEventListener() method is used to aSach an event handler to a specific event 

on an element. 

 

Key Events: 

• keydown: Fired when a key is pressed down. 

• keyup: Fired when a key is released. 

 

Adding an Event Listener for Keyboard Events: 

• You can add an event listener to the en;re document or a specific element to detect 

key presses. 

document.addEventListener("keyPress", func;on(event) { 

  console.log("Key pressed: " + event.key); 

}); 

• event.key returns the value of the key pressed. If the user presses "A", event.key will 

be "a". 

 

Example: DetecBng Specific Key Presses: 

 

Document.addEventListener("keydown", func;on(event) { 

  if (event.key === "Enter") { 

    console.log("Enter key was pressed"); 

  } else if (event.key === "Escape") { 

    console.log("Escape key was pressed"); 

  } else { 

    console.log("Another key was pressed: " + event.key); 

  } 

}); 

• This example checks if the "Enter" or "Escape" keys are pressed, logging different 

messages depending on the key. 
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Handling Keyboard Shortcuts: 

• You can use event listeners to create keyboard shortcuts. 

document.addEventListener("keydown", func;on(event) { 

  if (event.ctrlKey && event.key === "s") { 

    event.preventDefault(); 

    console.log("Save shortcut triggered"); 

  } 

}); 

 

• In this example, event.ctrlKey checks if the Ctrl key is held down, and event.key 

checks if the "S" key is pressed, simula;ng a "Ctrl+S" shortcut. 

 

Understanding Callbacks and How to Respond to Events 

What are Callbacks? 

• A callback funcBon is a func;on passed as an argument to another func;on, which 

can be invoked within the outer func;on to complete a rou;ne or ac;on. 

• Callbacks are extensively used in asynchronous programming, where certain tasks are 

executed aqer others complete. 

 

Example of a Callback: 

func;on fetchData(callback) { 

  console.log("Fetching data..."); 

  setTimeout(func;on() { 

    let data = { user: "John", age: 30 }; 

    callback(data); 

  }, 2000);  // Simulates an asynchronous opera;on with a 2-second delay 

} 

 

func;on displayData(data) { 

  console.log("Data received:", data); 

} 
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fetchData(displayData); 

• Here, fetchData simulates fetching data with a delay. Once the data is available, the 

callback func;on (displayData) is executed with the data as an argument. 

 

Using Callbacks with Event Listeners: 

• Event listeners oqen use callbacks to handle events. 

func;on handleClick() { 

  console.log("BuSon was clicked!"); 

} 

document.querySelector("buSon").addEventListener("click", handleClick()); 

 

• handleClick is a callback passed to addEventListener. When the buSon is clicked, 

handleClick is executed. 

 

Anonymous FuncBons as Callbacks: 

• Instead of naming the func;on, you can directly pass an anonymous func;on as a 

callback. 

document.querySelector("buSon").addEventListener("click", func;on() { 

  console.log("BuSon clicked and handled with an anonymous func;on!"); 

}); 

• This is useful for simple, one-;me-use func;ons that do not need to be reused 

elsewhere. 

 

Responding to Events: 

Event Object: 

• When an event occurs, an event object is automa;cally passed to the event handler 

func;on. 

• This object contains informa;on about the event, such as the type of event, the 

target element, and any other relevant data. 

 

Example of Using the Event Object: 

document.addEventListener("click", func;on(event) { 
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  console.log("Event type: " + event.type); 

  console.log("Clicked element: " + event.target.tagName); 

}); 

• event.type returns the type of event (e.g., "click"). 

• event.target returns the element that triggered the event. 

 

PrevenBng Default Behavior: 

• Some events have default ac;ons (e.g., submiung a form, following a link). These 

can be prevented using event.preventDefault(). 

document.querySelector("a").addEventListener("click", func;on(event) { 

  event.preventDefault();  // Prevents the default ac;on of naviga;ng to the link 

  console.log("Link click prevented!"); 

}); 

 

Stopping Event PropagaBon: 

• Events can bubble up the DOM tree (event bubbling). You can stop this using 

event.stopPropaga;on(). 

document.querySelector("buSon").addEventListener("click", func;on(event) { 

  event.stopPropaga;on();  // Prevents the click event from bubbling up to parent 

elements 

  console.log("BuSon clicked and propaga;on stopped!"); 

}); 

 

Conclusion 

• JavaScript objects are versa;le structures that allow you to store and manipulate 

data and methods. 

• Event listeners are crucial for making interac;ve web pages, enabling you to respond 

to user ac;ons like keypresses and clicks. 

• Callbacks allow you to manage asynchronous code and respond to events effec;vely, 

making your code more dynamic and responsive. 

• Understanding these concepts will help you write more powerful and flexible 

JavaScript code. 
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1. Intro to jQuery: Overview of jQuery Library and its Features 

ExplanaBon: 

jQuery is a lightweight, fast, and easy-to-use JavaScript library that simplifies HTML 

document traversing, event handling, anima;on, and Ajax interac;ons for rapid web 

development. It was designed to make things like DOM manipula;on, event handling, and 

anima;on easier than working with vanilla JavaScript. 

Key Features of jQuery: 

• Cross-browser compaBbility: jQuery eliminates differences between browser 

implementa;ons. 

• Simplified DOM manipulaBon: jQuery provides easy-to-use methods for traversing 

and manipula;ng the DOM. 

• Event handling: Simplifies aSaching event handlers. 

• AnimaBon: Provides methods to create rich anima;ons with liSle code. 

• Ajax support: Simplifies working with Ajax requests. 

Example: 

<!DOCTYPE html> 

<html> 

<head> 

  <;tle>jQuery Example</;tle> 

  <script src="hSps://code.jquery.com/jquery-3.6.0.min.js"></script> 

</head> 

<body> 

 

<buSon id="hide">Hide</buSon> 

<p id="text">Hello, World!</p> 

 

<script> 

  $(document).ready(func;on() { 

    $("#hide").onClick(func;on() { 

      $("#text").hide(); 

    }); 

  }); 
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</script> 

 

</body> 

</html> 

In this example, when the "Hide" buSon is clicked, the paragraph with the text "Hello, 

World!" is hidden using jQuery's hide() func;on. 

 

2. Understanding the Benefits of Using jQuery in Web Development 

ExplanaBon: 

• Cross-browser compaBbility: jQuery handles inconsistencies across different 

browsers, so developers don’t need to write separate code for various browsers. 

• Concise code: jQuery allows you to write less code for more func;onality, compared 

to vanilla JavaScript. 

• Rich features: With features like event handling, DOM manipula;on, and Ajax 

handling, developers can focus more on applica;on logic. 

• Extensive Plugin Ecosystem: A large number of plugins are available to extend 

jQuery's func;onality. 

Example: 

jQuery makes tasks like adding/removing elements or handling events easier than doing it 

manually in vanilla JavaScript. 

 
3. Comparing Vanilla JavaScript with jQuery for DOM ManipulaBon and Event Handling 

ExplanaBon: 

• DOM ManipulaBon: In vanilla JavaScript, selec;ng and manipula;ng DOM elements 

can require more verbose code. jQuery simplifies this. 

• Event Handling: jQuery’s event handling mechanism is more concise and handles 

cross-browser inconsistencies. 

Example: 

Vanilla JavaScript: 

document.getElementById('hide').addEventListener('click', func;on() { 

  document.getElementById('text').style.display = 'none'; 

}); 
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jQuery: 

$('#hide').click(func;on() { 

  $('#text').hide(); 

}); 

As you can see, jQuery’s code is much shorter and simpler. 

 

4. jQuery Selectors and DOM ManipulaBon 

ExplanaBon: 

jQuery selectors are used to find (or select) HTML elements based on their name, id, classes, 

aSributes, types, etc. Once elements are selected, jQuery provides methods to manipulate 

them, such as adding/removing HTML content, and changing aSributes, or styles. 

Example: 

<p class="intro">Welcome!</p> 

<p>This is a test paragraph.</p> 

 

<script> 

  $(document).ready(func;on() { 

    $("p.intro").css("color", "blue"); // Select all paragraphs with class 'intro' and set the 

text color to blue 

  }); 

</script> 

In this example, all paragraphs with the class intro are selected, and their text colour is 

changed to blue. 

 

5. Performing DOM ManipulaBon Tasks (Adding, Removing, Modifying HTML Content) 

ExplanaBon: 

jQuery provides methods like .html(), .append(), .prepend(), .remove() to modify the HTML 

content dynamically. 

Example: 

<div id="content"></div> 
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<script> 

  $(document).ready(func;on() { 

    // Add content to the div 

    $("#content").html("<p>New paragraph added!</p>"); 

 

    // Remove the paragraph 

    $("#content p").remove(); 

  }); 

</script> 

This example shows how you can dynamically add and remove content from a div using 

jQuery. 

 

6. Exploring jQuery Methods for Traversing the DOM Tree 

ExplanaBon: 

DOM traversal methods like .parent(), .children(), .siblings(), and .find() allow developers to 

navigate through the DOM hierarchy. 

Example: .container p { } 

<div class="container"> 

  <p>Paragraph 1</p> 

  <p>Paragraph 2</p> 

</div> 

 

<script> 

  $(document).ready(func;on() { 

    // Find all sibling paragraphs inside the container 

    $(".container p:first").css("color", "red"); 

  }); 

</script> 

In this example, we are using .next() to traverse to the next sibling paragraph and change its 

color to red. 

 
7. Adding Event Listeners with jQuery 
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ExplanaBon: 

In jQuery, event listeners can be easily added using methods like .click(), .on(), .hover(). 

Example: 

<buSon id="btn">Click me</buSon> 

 

<script> 

  $(document).ready(func;on() { 

    $("#btn").click(func;on() { 

      alert("BuSon clicked!"); 

    }); 

  }); 

</script> 

Here, an event listener is added to a buSon that triggers an alert message when clicked. 

 
8. Adding and Removing Elements with jQuery 

ExplanaBon: 

Elements can be dynamically added using .append(), .prepend(), and removed using 

.remove(). 

Example: 

<ul id="list"> 

  <li>Item 1</li> 

</ul> 

 

<buSon id="add">Add Item</buSon> 

 

<script> 

  $(document).ready(func;on() { 

    $("#add").click(func;on() { 

      $("#list").append("<li>New Item</li>"); 

    }); 

  }); 

</script> 
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This example shows how clicking the "Add Item" buSon appends a new list item to the 

unordered list. 

 
9. Website AnimaBons with jQuery 

ExplanaBon: 

jQuery makes it easy to animate elements. Common methods include .hide(), .show(), 

.fadeIn(), .fadeOut(), .slideDown(), and .slideUp(). 

Example: 

<buSon id="toggle">Toggle Visibility</buSon> 

<p id="message">This is a message!</p> 

 

<script> 

  $(document).ready(func;on() { 

    $("#toggle").click(func;on() { 

      $("#message").fadeToggle(); 

    }); 

  }); 

</script> 

In this example, the message fades in and out when the "Toggle Visibility" buSon is clicked, 

thanks to the fadeToggle() func;on. 

 

Bootstrap Grid System: Understanding the Responsive Grid System for Layout 

Design and Development 

ExplanaBon: Bootstrap's grid system is one of its core features, allowing you to create 

responsive layouts quickly. It uses a 12-column grid layout, which means that the screen is 

divided into 12 equal columns, and elements can be placed within these columns to create 

flexible layouts that adapt to different screen sizes (mobile, tablet, desktop, etc.). 

Key Points: 

• 12 Columns: The grid is based on 12 columns, and you can combine columns to 

create different layouts (e.g., 4 columns wide, 8 columns wide, etc.). 
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• Responsive: The grid is fully responsive, meaning it adapts to different screen sizes 

automa;cally using breakpoints (xs, sm, md, lg, xl, xxl). 

• Containers: The .container class centers your content and adds padding, while 

.container-fluid provides a full-width layout. 

• Rows and Columns: You must use .row to wrap your columns, and .col or .col-* 

(where * is a number from 1 to 12) to define column sizes. 

Example: 

<!DOCTYPE html> 

<html lang="en"> 

<head> 

  <meta charset="UTF-8"> 

  <meta name="viewport" content="width=device-width, ini;al-scale=1.0"> 

  <;tle>Bootstrap Grid Example</;tle> 

  <link rel="stylesheet" 

href="hSps://stackpath.bootstrapcdn.com/bootstrap/5.1.3/css/bootstrap.min.css"> 

</head> 

<body> 

 

<div class="container"> 

  <div class="row"> 

    <div class="col-12 col-md-8"> 

      <div class="p-3 bg-primary text-white">Main Content</div> 

    </div> 

    <div class="col-6 col-md-4"> 

      <div class="p-3 bg-secondary text-white">Sidebar</div> 

    </div> 

  </div> 

</div> 

 

<script 

src="hSps://cdn.jsdelivr.net/npm/bootstrap@5.1.3/dist/js/bootstrap.bundle.min.js"></

script> 
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</body> 

</html> 

ExplanaBon of the Example: 

• Container: The .container centers the content and provides margins. 

• Row: The .row class creates a horizontal group of columns. 

• Columns: 

o .col-12: For extra-small screens, the main content takes up the full width (12 

columns). 

o .col-md-8: For medium and larger screens, the main content takes up 8 

columns, and the sidebar takes up 4 columns (col-md-4). 

o The grid system automa;cally makes the layout responsive. 

 

Bootstrap Components: Exploring Various Bootstrap Components for Building User 

Interfaces Efficiently 

Bootstrap offers various built-in components that help in designing user interfaces quickly. 

These components are pre-styled and customizable, making the development process 

efficient. 

Key Bootstrap Components: 

• Budons: Bootstrap provides different styles of buSons like primary, secondary, 

success, etc. 

• Forms: Pre-styled forms for collec;ng user inputs with fields like text, email, and 

password, along with input valida;on classes. 

• NavigaBon Bars: Pre-styled naviga;on bars (headers) for easy naviga;on within your 

applica;on. 

• Cards: Flexible and extensible content containers to display text, images, and ac;ons. 

 
Budons in Bootstrap 

ExplanaBon: 

BuSons in Bootstrap are used for various ac;ons and are styled with classes like .btn, .btn-

primary, .btn-success, .btn-danger, etc. 

Example: 

<buSon type="buSon" class="btn btn-primary">Primary BuSon</buSon> 
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<buSon type="buSon" class="btn btn-success">Success BuSon</buSon> 

<buSon type="buSon" class="btn btn-danger">Danger BuSon</buSon> 

ExplanaBon of Example: 

• .btn: The base class for buSons. 

• .btn-primary: Styles the buSon with the primary color. 

• .btn-success: Styles the buSon with a success (green) color. 

• .btn-danger: Styles the buSon with a danger (red) color. 

 
Forms in Bootstrap 

ExplanaBon: 

Bootstrap provides pre-styled forms that include text fields, dropdowns, checkboxes, radio 

buSons, and buSons. The forms are responsive and include valida;on classes. 

Example: 

<form> 

  <div class="mb-3"> 

    <label for="email" class="form-label">Email address</label> 

    <input type="email" class="form-control" id="email" 

placeholder="name@example.com"> 

  </div> 

  <div class="mb-3"> 

    <label for="password" class="form-label">Password</label> 

    <input type="password" class="form-control" id="password" 

placeholder="Password"> 

  </div> 

  <buSon type="submit" class="btn btn-primary">Submit</buSon> 

</form> 

ExplanaBon of Example: 

• .form-control: Makes the input fields full width and adds padding. 

• .form-label: Styles the labels for form fields. 

• .btn-primary: A styled submit buSon. 

 
NavigaBon Bars in Bootstrap 
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ExplanaBon: 

The Bootstrap navbar is a responsive, collapsible menu that is commonly used at the top of 

web pages for naviga;on. 

Example: 

<nav class="navbar navbar-expand-lg navbar-light bg-light"> 

  <div class="container-fluid"> 

    <a class="navbar-brand" href="#">Brand</a> 

    <buSon class="navbar-toggler" type="buSon" data-bs-toggle="collapse" data-bs-

target="#navbarNav"> 

      <span class="navbar-toggler-icon"></span> 

    </buSon> 

    <div class="collapse navbar-collapse" id="navbarNav"> 

      <ul class="navbar-nav"> 

        <li class="nav-item"> 

          <a class="nav-link ac;ve" href="#">Home</a> 

        </li> 

        <li class="nav-item"> 

          <a class="nav-link" href="#">About</a> 

        </li> 

        <li class="nav-item"> 

          <a class="nav-link" href="#">Contact</a> 

        </li> 

      </ul> 

    </div> 

  </div> 

</nav> 

ExplanaBon of Example: 

• .navbar: The base class for the navbar. 

• .navbar-expand-lg: Makes the navbar responsive and collapsible on smaller screens. 

• .navbar-toggler: The buSon that toggles the navbar on mobile devices. 

• .navbar-brand: Displays the brand name or logo. 

• .nav-item: Individual naviga;on items. 
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• .nav-link: Styles the links inside the navbar. 

 
Cards in Bootstrap 

ExplanaBon: 

Bootstrap cards are used to display content in a flexible, container-like format. Cards support 

text, images, links, and buSons. 

Example: 

<div class="card" style="width: 18rem;"> 

  <img src="hSps://via.placeholder.com/150" class="card-img-top" alt="Card Image"> 

  <div class="card-body"> 

    <h5 class="card-;tle">Card Title</h5> 

    <p class="card-text">Some quick example text to build on the card ;tle and make up 

the bulk of the card's content.</p> 

    <a href="#" class="btn btn-primary">Go somewhere</a> 

  </div> 

</div> 

ExplanaBon of Example: 

• .card: The base class for the card component. 

• .card-img-top: Places the image at the top of the card. 

• .card-body: Contains the content of the card, including the ;tle, text, and buSon. 

• .btn-primary: A styled buSon within the card. 
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1. Component-Based Architecture of React.js 

In React, the en;re UI is constructed using small, self-contained units known as components. 

Components act like JavaScript func;ons, each handling its own logic and returning HTML-

like UI elements. This modular approach allows developers to reuse components, making 

applica;ons more efficient and easier to maintain. 

• FuncBonal Components: These are simple JavaScript func;ons that return JSX. 

Func;onal components do not maintain their own state unless hooks are used. 

• Class Components: Previously, React components were built as classes to manage 

state and lifecycle methods. Though now, with hooks, func;onal components can 

handle both of these, making them the preferred choice. 

Example: 

// Gree;ng.js - A func;onal component that takes in props 

func;on Gree;ng(props) { 

    return <h1>Hello, {props.name}!</h1>; 

} 

 

// App.js - Another component that uses Gree;ng 

func;on App() { 

    return ( 

        <div> 

            <Gree;ng name="Alice" /> 

            <Gree;ng name="Bob" /> 

        </div> 

    ); 

} 

In this example, Gree;ng is a reusable component. The App component uses it mul;ple 

;mes by passing different name props. 

 
2. Mapping Data to Components 

React applica;ons oqen deal with data collec;ons, such as lists of products or users. 

Mapping this data to components allows us to display each item in a structured way without 

hardcoding each element. 
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Example: 

const books = [ 

    { id: 1, ;tle: "To Kill a Mockingbird" }, 

    { id: 2, ;tle: "1984" }, 

    { id: 3, ;tle: "Pride and Prejudice" } 

]; 

 

func;on BookList() { 

    return ( 

        <ul> 

            {books.map((book) => ( 

                <li key={book.id}>{book.;tle}</li> 

            ))} 

        </ul> 

    ); 

} 

• Here, map() iterates over the books array, crea;ng a list item for each book. Each li 

element has a key prop (the book's id), which helps React track items in case of 

future updates. 

 
3. JSX Syntax 

JSX is a syntax extension for JavaScript, allowing us to write HTML-like code directly in our 

JavaScript files. It makes code more readable and allows for a declara;ve approach to 

building UIs. 

JSX Rules: 

• Return Single Root Element: Every component must return a single root element. 

• JavaScript Expressions: JavaScript expressions (like variables or opera;ons) are 

placed inside curly braces {} within JSX. 

• CSS Class Names: In JSX, className is used instead of class (since class is a reserved 

keyword in JavaScript). 

Example: 

func;on Profile() { 



Notes by Ronak Duggar 

    const firstName = "John"; 

    const lastName = "Doe"; 

    return ( 

        <div> 

            <h1>Welcome, {firstName} {lastName}</h1> 

            <p>Here's some informa;on about you.</p> 

        </div> 

    ); 

} 

Here, {firstName} {lastName} dynamically evaluates the values inside the JSX template. 

 
4. ImporBng and ExporBng Components 

Components are oqen separated into individual files, making the code organized and 

maintainable. export is used to make a component available outside its file, while import 

brings it into other files. 

Example: 

Component File (UserProfile.js): 

func;on UserProfile({ name, age }) { 

    return ( 

        <div> 

            <h2>Name: {name}</h2> 

            <p>Age: {age}</p> 

        </div> 

    ); 

} 

 

export default UserProfile; 

Main File (App.js): 

import UserProfile from './UserProfile'; 

 

func;on App() { 

    return ( 
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        <div> 

            <UserProfile name="Alice" age={25} /> 

        </div> 

    ); 

} 

This approach makes the UserProfile component reusable across different parts of the 

applica;on. 

 
5. Rules of JSX 

• Embedding Expressions: Any valid JavaScript expression can be embedded in JSX 

using {}. 

• Props Assignment: Props are passed as aSributes in JSX, and they are immutable 

within the component that receives them. 

• JSX Tags Must Be Closed: Like in XML or HTML, all tags must be closed (e.g., <img 

src="..." />). 

 
6. React Fragments 

Fragments let you group elements without adding extra nodes to the DOM. This helps in 

cases where addi;onal elements (like <div>) would interfere with styling or layout. 

Example: 

func;on Features() { 

    return ( 

<>   

  

</> 

    ); 

} 

Using <>...</> allows Features to return mul;ple elements without adding a wrapper 

element. 

 
7. EvaluaBng JavaScript Expressions in JSX 
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JSX supports embedding JavaScript expressions, making it possible to use variables, 

func;ons, and more within the HTML structure. 

Example: 

 

Const RandomNumber =() =>{ 

Return  <p>Random Number: {Math.floor(Math.random() * 100)}</p>; 

} 

 

This generates a random number each ;me RandomNumber renders. 

 

8. Props and State Management 

• Props: Props (short for "proper;es") are inputs to a component and are read-only. 

They enable the passing of data from a parent to a child component. 

• State: State is used to store data within a component that can change over ;me. A 

component re-renders every ;me its state is updated. 

Example of Props: 

func;on WelcomeMessage({ name }) { 

    return <h1>Hello, {name}!</h1>; 

} 

 

func;on App() { 

    return <WelcomeMessage name="Alice" />; 

} 

In this example, the App component passes the name prop to WelcomeMessage, which uses 

it in its render. 

 

Example of State: 

import { useState } from 'react'; 

func;on Counter() { 

    const [count, setCount] = useState(0); 

 

    return ( 
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        <div> 

            <p>Count: {count}</p> 

            <buSon onClick={() => setCount(count + 1)}>Increment</buSon> 

        </div> 

    ); 

} 

Here, count is a state variable that updates whenever the buSon is clicked, causing Counter 

to re-render. 

 

9. useState and useEffect Hooks 

• useState: Ini;alizes state in func;onal components and returns an array with the 

state variable and a func;on to update it. 

• useEffect: Manages side effects in func;onal components. Side effects include 

opera;ons like data fetching, DOM manipula;on, and subscrip;ons. 

Example: 

import { useState, useEffect } from 'react'; 

 

func;on Timer() { 

    const [;me, setTime] = useState(0); 

 

    useEffect(() => { 

        const intervalId = setInterval(() => { 

            setTime((prevTime) => prevTime + 1); 

        }, 1000); 

 

        return () => clearInterval(intervalId); // Cleanup on unmount 

    }, []); 

 

    return <p>Timer: {;me}s</p>; 

} 

The useEffect hook here sets up an interval when the component mounts, upda;ng the ;me 

every second. 
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10. Prop Drilling and Context APIs 

• Prop Drilling occurs when a component passes data through several levels to reach a 

deeply nested component. This can make code difficult to maintain. 

• Context API provides a way to share values across components without manually 

passing props at every level. Context is created using React.createContext(). 

Example with Context API: 

import React, { createContext, useContext } from 'react'; 

const ThemeContext = createContext("light"); 

 

func;on App() { 

    return ( 

        <ThemeContext.Provider value="dark"> 

            <Page /> 

        </ThemeContext.Provider> 

    ); 

} 

 

func;on Page() { 

    return <Sec;on />; 

} 

 

func;on Sec;on() { 

    const theme = useContext(ThemeContext); 

    return <p>The current theme is {theme}.</p>; 

} 

 

Using useContext, the Sec;on component can access ThemeContext directly without 

needing props to be passed through each component level. 

These detailed explana;ons provide founda;onal knowledge in React, helping you to 

understand how each concept fits together in building interac;ve, dynamic applica;ons. Let 

me know if there are specific areas you’d like to expand on further! 
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1. IntroducBon to React Hooks: useContext, useReducer, and useCallback 

useContext Hook 

The useContext hook allows you to access values stored in a Context. Context is useful when 

you need to pass values through the component tree without having to explicitly pass props 

at every level. 

Example: 

 

import React, { useContext, useState } from 'react'; 

 

// Create context 

const ThemeContext = React.createContext(); 

 

const ThemedComponent = () => { 

  const theme = useContext(ThemeContext); 

  return <div style={{ backgroundColor: theme.background, color: theme.color 

}}>This is a themed component!</div>; 

}; 

 

const App = () => { 

  const [theme, setTheme] = useState({ background: 'black', color: 'white' }); 

 

  return ( 

    <ThemeContext.Provider value={theme}> 

      <ThemedComponent /> 

      <buSon onClick={() => setTheme({ background: 'white', color: 'black' })}>Toggle 

Theme</buSon> 

    </ThemeContext.Provider> 

  ); 

}; 

 

export default App; 



Notes by Ronak Duggar 

In this example, we created a ThemeContext and used useContext to access the current 

theme in the ThemedComponent. Changing the state in the parent (App) automa;cally 

updates the context for all consumers. 

 
useReducer Hook 

useReducer is used for managing complex state logic. It’s a beSer choice when the state 

depends on previous values or when there are mul;ple sub-values in the state. 

Example: 

import React, { useReducer } from 'react'; 

 

// Ini;al state 

const ini;alState = { count: 0 }; 

 

// Reducer func;on to handle ac;ons 

func;on reducer(state, ac;on) { 

  switch (ac;on.type) { 

    case 'increment': 

      return { count: state.count + 1 }; 

    case 'decrement': 

      return { count: state.count - 1 }; 

    default: 

      return state; 

  } 

} 

 

const Counter = () => { 

  const [state, dispatch] = useReducer(reducer, ini;alState); 

 

  return ( 

    <div> 

      <p>Count: {state.count}</p> 

      <buSon onClick={() => dispatch({ type: 'increment' })}>Increment</buSon> 
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      <buSon onClick={() => dispatch({ type: 'decrement' })}>Decrement</buSon> 

    </div> 

  ); 

}; 

 

export default Counter; 

Here, useReducer is managing the state transi;ons for a counter. The reducer func;on 

processes ac;ons to update the count based on whether the ac;on is to increment or 

decrement. 

 

useCallback Hook 

useCallback is used to memoize a func;on. This is useful for performance op;miza;on, 

par;cularly when passing func;ons down to child components that depend on the func;on 

for rendering. 

Example: 

import React, { useState, useCallback } from 'react'; 

 

const ChildComponent = React.memo(({ handleClick }) => { 

  console.log('Child re-rendered'); 

  return <buSon onClick={handleClick}>Click Me</buSon>; 

}); 

 

const ParentComponent = () => { 

  const [count, setCount] = useState(0); 

 

  const increment = useCallback(() => { 

    setCount((prevCount) => prevCount + 1); 

  }, []); // Only recreated when dependencies change (empty array means it’s 

created only once) 

 

  return ( 

    <div> 
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      <p>Count: {count}</p> 

      <ChildComponent handleClick={increment} /> 

    </div> 

  ); 

}; 

 

export default ParentComponent; 

In this example, useCallback ensures that the increment func;on is only created once, 

preven;ng unnecessary re-renders of the ChildComponent. 

 

2. Exploring useContext for Accessing Global State 

useContext provides a way to share values like themes, user informa;on, or preferences 

across components, which avoids "prop drilling." 

Example: 

import React, { useContext, useState } from 'react'; 

 

// Create a context for user informa;on 

const UserContext = React.createContext(); 

 

const UserProfile = () => { 

  const user = useContext(UserContext); // Access the user from context 

  return <h1>Welcome, {user.name}!</h1>; 

}; 

 

const App = () => { 

  const [user, setUser] = useState({ name: 'John Doe' }); 

 

  return ( 

    <UserContext.Provider value={user}> 

      <UserProfile /> 

      <buSon onClick={() => setUser({ name: 'Jane Doe' })}>Change Name</buSon> 

    </UserContext.Provider> 
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  ); 

}; 

 

export default App; 

Here, useContext provides access to the user state within the UserProfile component. The 

user state can be updated in the parent (App), and it reflects in the child components 

automa;cally. 

 
3. Changing Complex State (useReducer) 

useReducer is ideal for handling complex state changes that depend on previous states or 

involve mul;ple transi;ons. 

Example: 

import React, { useReducer } from 'react'; 

 

const ini;alState = { items: [] }; 

 

// Reducer func;on to add and remove items 

func;on reducer(state, ac;on) { 

  switch (ac;on.type) { 

    case 'add': 

      return { items: [...state.items, ac;on.payload] }; 

    case 'remove': 

      return { items: state.items.filter(item => item !== ac;on.payload) }; 

    default: 

      return state; 

  } 

} 

 

const ShoppingList = () => { 

  const [state, dispatch] = useReducer(reducer, ini;alState); 

 

  const addItem = () => { 
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    const item = prompt('Enter item:'); 

    dispatch({ type: 'add', payload: item }); 

  }; 

 

  return ( 

    <div> 

      <buSon onClick={addItem}>Add Item</buSon> 

      <ul> 

        {state.items.map((item, index) => ( 

          <li key={index}> 

            {item} 

            <buSon onClick={() => dispatch({ type: 'remove', payload: item 

})}>Remove</buSon> 

          </li> 

        ))} 

      </ul> 

    </div> 

  ); 

}; 

 

export default ShoppingList; 

In this example, useReducer is used to manage the shopping list's state. We dispatch add 

and remove ac;ons to modify the list of items. 

 
4. React Forms: Controlled Components 

In React, controlled components are form inputs whose values are controlled by React state. 

This means the input's value is always synced with the state. 

Example: 

 

import React, { useState } from 'react'; 

 

const ShoppingListForm = () => { 



Notes by Ronak Duggar 

  const [item, setItem] = useState(''); 

 

  const handleSubmit = (e) => { 

    e.preventDefault(); 

    console.log('Item:', item); 

    setItem(''); // Clear input aqer submission 

  }; 

 

  return ( 

    <form onSubmit={handleSubmit}> 

      <input  

        type="text"  

        value={item}  

        onChange={(e) => setItem(e.target.value)}  

        placeholder="Add an item" 

      /> 

      <buSon type="submit">Add Item</buSon> 

    </form> 

  ); 

}; 

 

  export default ShoppingListForm; 

In this controlled component, the input element’s value is directly ;ed to the item state, and 

updates happen when the user types. The form’s submission logic is handled in the 

handleSubmit func;on. 

 
5. The htmlFor Property in React 

In React, you use htmlFor instead of for for <label> elements to avoid conflicts with the 

JavaScript for keyword. 

Example: 

import React, { useState } from 'react'; 
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const Form = () => { 

  const [name, setName] = useState(''); 

 

  return ( 

    <form> 

      <label htmlFor="name">Name</label> 

      <input  

        type="text"  

        id="name"  

        value={name}  

        onChange={(e) => setName(e.target.value)}  

      /> 

    </form> 

  ); 

}; 

 

export default Form; 

In this example, htmlFor="name" associates the label with the input element, improving 

accessibility. 

 
6. React Router: DeclaraBve RouBng 

React Router is used to enable naviga;on in single-page applica;ons (SPAs). With React 

Router, you can declara;vely define different routes and which components should be 

rendered for each route. 

Example: 

import React from 'react'; 

import { BrowserRouter as Router, Route, Switch, Link } from 'react-router-dom'; 

 

const Home = () => <h2>Home Page</h2>; 

const About = () => <h2>About Page</h2>; 

 

const App = () => ( 
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  <Router> 

    <nav> 

      <Link to="/">Home</Link> 

      <Link to="/about">About</Link> 

    </nav> 

    <Switch> 

      <Route path="/" exact component={Home} /> 

      <Route path="/about" component={About} /> 

    </Switch> 

  </Router> 

); 

 

export default App; 

Here, React Router defines two routes (/ and /about) and renders the appropriate 

components when the user navigates to those paths. 

 
7. Using useHistory and useParams Hooks in React Router 

useHistory Hook: 

useHistory is used to programma;cally navigate to different routes. 

Example: 

import React from 'react'; 

import { useHistory } from 'react-router-dom'; 

 

const RedirectToAbout = () => { 

  const history = useHistory(); 

 

  const redirect = () => { 

    history.push('/about'); 

  }; 

 

  return <buSon onClick={redirect}>Go to About Page</buSon>; 

}; 
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export default RedirectToAbout; 

In this example, the buSon click uses useHistory to navigate to the /about page. 

useParams Hook: 

useParams is used to access route parameters such as dynamic values in the URL. 

Example: 

import React from 'react'; 

import { useParams } from 'react-router-dom'; 

 

const UserProfile = () => { 

  const { userId } = useParams(); 

 

  return <h2>User Profile for User ID: {userId}</h2>; 

}; 

 

export default UserProfile; 

Here, useParams extracts the userId parameter from the URL and displays it. 

 
8. Formik: Libraries for Form Handling 

Formik is a popular library for handling complex forms with valida;on and submission logic 

in React. 

Example: 

import React from 'react'; 

import { Formik, Field, Form } from 'formik'; 

 

const SimpleForm = () => { 

  return ( 

    <Formik 

      ini;alValues={{ name: '', email: '' }} 

      onSubmit={(values) => { 

        console.log('Form SubmiSed:', values); 

      }} 



Notes by Ronak Duggar 

    > 

      <Form> 

        <Field type="text" name="name" placeholder="Enter your name" /> 

        <Field type="email" name="email" placeholder="Enter your email" /> 

        <buSon type="submit">Submit</buSon> 

      </Form> 

    </Formik> 

  ); 

}; 

 

export default SimpleForm; 

This example demonstrates a simple form using Formik. The Formik component handles the 

form’s state and valida;on logic. The Field component is used to manage individual inputs. 

 

 


