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Kotlin Programming Fundamental

By

Sarful hassan

Preface

Kotlin has become one of the most important modern programming languages, especially for Android development and JVM-based applications. It is concise, safe, and expressive, allowing developers to write clean and maintainable code with fewer errors. However, many beginners feel overwhelmed when starting Kotlin because of its powerful features and modern syntax.

This book is designed to make Kotlin fundamentals simple, structured, and practical. It guides you step by step from the very basics to more advanced language features such as null safety, higher-order functions, scope functions, coroutines, and generics.

The goal is to help you build strong Kotlin programming fundamentals so you can confidently move toward Android development or backend JVM development.

Who This Book Is For

This book is ideal for beginners who are new to Kotlin programming. It is suitable for students, self-taught learners, Java developers transitioning to Kotlin, and anyone who wants a solid foundation in modern Kotlin development.

How This Book Is Organized

The book follows a carefully structured learning path. It begins with Kotlin foundations and environment setup, then moves through language basics such as variables, data types, operators, control flow, and loops. It continues with functions, collections, null safety, strings, classes and objects, inheritance, interfaces, higher-order functions, extensions, error handling, coroutines, generics, and reflection. Each section builds progressively to strengthen your understanding step by step.

What Was Left Out

This book does not focus on full Android app development, Jetpack Compose, or advanced framework-specific topics. It also does not dive deeply into low-level JVM internals. The focus is strictly on building strong and practical Kotlin programming fundamentals.

Release Notes

First Edition

This release provides a complete beginner-to-intermediate foundation in Kotlin programming, covering core language features, object-oriented concepts, functional programming features, and modern concurrency with coroutines.

Notes on the First Edition

The first edition emphasizes clarity, gradual learning, and real-world readiness. Topics are presented in a beginner-friendly progression to help learners build confidence quickly.

How to Contact Us

mechatronicslab.net@gmail.com

Free Learning Website

mechatronicslab.net

Acknowledgments for the First Edition

Thanks to the programming learners and developer community whose questions and learning journeys helped shape the structure of this book.

Copyright

© mechatronicslab.net

All rights reserved.

Disclaimer

This book is provided for educational purposes only. The author and publisher are not responsible for any software defects, project issues, or development outcomes resulting from the use of this material.

Important Notice

Do not copy, distribute, publish, or use any part of this book or its content on other platforms or websites without prior written permission from mechatronicslab.net. You can access free learning resources exclusively at mechatronicslab.net.
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Section 1 — Course Foundations
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Lesson 1 - What is Kotlin Programming and Where It Is Used
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Chapter overview  

In this chapter, we will take a gentle stroll through the world of Kotlin programming. Think of Kotlin as a new flavor of ice cream—you’ve heard of it, but maybe you’re not quite sure what it tastes like or where it fits. We’ll cover some basic aspects like its history, features, and the many places you can find it in action.

History of Kotlin  

Kotlin was first introduced in 2011 by JetBrains, a company famous for developing tools for programmers. Imagine JetBrains like a team of chefs experimenting in a kitchen, trying to create the perfect recipe for programmers. They wanted to make a programming language that was easy to learn and incredibly useful. After several years of work, they officially announced Kotlin in 2016. Just a few years later, Google declared it a first-class language for Android development. It’s like saying, “Hey, this flavor is so good; let’s serve it at our most popular restaurant!”

Why Kotlin was created  

So why did the chefs at JetBrains decide to whip up this new dish? The previous programming languages (like Java) had some ingredients that made coding difficult and less enjoyable. Kotlin was created to make things simpler, cleaner, and less error-prone. Imagine trying to bake a cake with poor-quality ingredients—it’s frustrating, and the result isn’t tasty. Kotlin aimed to replace some of those bad ingredients and make programming feel more like a fun cooking class rather than a chaotic kitchen.

Key features of Kotlin  

Kotlin comes with some key features that make it stand out:


Conciseness: Kotlin allows you to write less code to achieve the same task. This is like using a shortcut recipe that saves time but still tastes great.Null Safety: One common problem in programming is dealing with empty values (nulls). Kotlin has built-in tools that help you avoid this mess, much like a cooking guide that warns you not to leave out key ingredients.Interoperability: Kotlin can work side-by-side with Java, which means if you have existing Java code, you can easily use Kotlin without throwing everything away—a bit like mixing flavors in a blender.Smart Casts: In Kotlin, once you check the type of a variable, you don’t need to do it again. It’s like knowing that your blender is set for smoothies, so you don’t have to double-check each time!



Platforms using Kotlin  

You can find Kotlin being used in many places today:

	
Android Development: If you’ve ever used an app on your phone, chances are that Kotlin helped in making it! It makes developing apps for Android faster and easier.Web Development: Kotlin can also be used on the server side, which means it helps build the part of a website that you don’t see, like handling requests and managing data.Desktop Applications: You can create applications that run on your computer using Kotlin, making it versatile like a multi-purpose kitchen appliance.


Real-world examples  

Some big names are already using Kotlin. For instance, Google Maps is built partly with Kotlin. Also, Pinterest, a platform where people share ideas, uses Kotlin for its Android app to enhance user experience. Think of these apps as showcases for how delicious Kotlin can taste in real projects!

Why learn Kotlin today  

If you’re wondering why you should learn Kotlin now, here’s a simple answer: it's growing fast and is in high demand. By learning Kotlin, you’re arming yourself with a valuable skill that opens up numerous job opportunities. Additionally, because it’s easy to learn, you can quickly start building fun projects. Imagine being able to whip up your favorite dish with confidence—it makes cooking (or coding) a lot more enjoyable!
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Lesson 2 - Kotlin Programming vs Other Programming Languages
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Chapter overview  

In this chapter, we will explore Kotlin and compare it with other popular programming languages. Think of it like choosing a tool from a toolbox. You want the best tool for the job, right? We'll look at Kotlin against Java, Swift, Python, and C++ to understand where Kotlin shines and when it's the best choice for your projects.

Kotlin vs Java  

Kotlin was designed to work seamlessly with Java. If Java is like a sturdy, reliable car that takes you everywhere, Kotlin is like the sleek, modern version that adds comfort and style. 

Both languages run on the Java Virtual Machine (JVM), allowing you to use Java libraries in your Kotlin projects. However, Kotlin has some advantages:


Less Boilerplate: Writing code in Kotlin often requires fewer lines. Imagine writing a letter with simple, clear sentences instead of long, complicated paragraphs.Null Safety: It’s easier to avoid mistakes like trying to access a non-existing item with Kotlin’s safety features. Think of it as a safety net that catches you if you trip.



If you're starting, you might find Kotlin to be more enjoyable and simpler due to its modern features.

Kotlin vs Swift  

Swift is mainly used for Apple products, like iPhones and Macs, while Kotlin is perfect for Android development. If Android is your target, Kotlin is the way to go. 

Comparing Swift and Kotlin:


Syntax: Both have easy-to-read syntax. If Kotlin is a nice coffee shop, Swift is a trendy café. They share a similar environment, making it easy to pick up one if you know the other.Use Cases: Kotlin is often used for mobile apps, while Swift is focused on Apple’s ecosystem. If you're dreaming of creating an app for Google Play, Kotlin is your best friend.



Kotlin vs Python  

Python is famous for its simplicity and readability, much like a friendly teacher explaining a complex topic in easy terms. 

When comparing them:


Use Cases: Python is widely used in data science and web development, while Kotlin specializes in mobile app development. If you want to build a game for Android, Kotlin is your best route.Learning Curve: Beginners often find Python easier at first, like learning to ride a bicycle without training wheels. But once you know the basics, Kotlin’s clear structure makes it easy to understand too.



Kotlin vs C++  

C++ is like a powerful sports car—fast and flexible, but it can be hard to handle for new drivers. Kotlin is your efficient city car; easier to drive around without many headaches.

Here’s how they compare:


Complexity: C++ allows for low-level memory manipulation, which can be tricky for beginners. Kotlin removes much of that complexity, so you can focus on creating things rather than getting lost in technical details.Memory Management: In Kotlin, memory management is more straightforward. Imagine C++ as a detailed map where you have to find your own way, while Kotlin is like a GPS guiding you smoothly to your destination.



Performance overview  

When it comes to performance, Kotlin is comparable to Java, making it efficient for most applications. Although, in specific cases, languages like C++ can be faster because they allow more low-level control. But concern yourself less with this at the beginning; Kotlin is efficient enough for most beginner projects. 

Think of it like choosing a microwave for cooking: a powerful oven can cook faster, but sometimes the microwave is just what you need to heat leftovers quickly.

When to choose Kotlin  

Kotlin is an excellent choice if you’re focusing on mobile application development, particularly for Android. If you're thrilled about building apps that will be used on millions of phones, Kotlin is your best tool. 

Additionally, if you want something easy to read and maintain, Kotlin can lead you to quicker solutions. It's a modern language tailored for developer happiness, allowing you to build without too much friction.

At the end of the day, it’s about the projects you want to build and where you want to go. Each tool has its place; understanding your goals helps you choose the right one. Each step into coding, especially with Kotlin, opens a door to exciting possibilities.
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Lesson 3 - Course Roadmap (What You Will Learn in Kotlin Programming)
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Chapter Overview  

In this chapter, we will outline the exciting journey you will embark on as you learn Kotlin programming. By breaking down your learning path, you’ll see how each step connects to real-life applications. We want you to grasp not just what you’ll learn, but also how it all fits together!

Beginner to Advanced Journey  

Think of learning Kotlin like climbing a staircase. You start on the ground level with the basics. This foundation is crucial, just like knowing the first steps to taking a hike. Step by step, you’ll move up through different levels, tackling more complex topics as you gain confidence. We will begin with simple concepts and gradually introduce advanced ideas. By the end, you’ll be able to build functional applications and solve real-world problems.

Section Overview  

Throughout the course, we will have different sections that focus on specific areas of Kotlin. For example, the first section might cover basic syntax and data types, while another will delve into object-oriented programming. Each section will build on the previous one, much like adding building blocks to create a solid structure. The goal is to ensure that every new concept feels familiar because you’ve built a strong base.

Projects You Will Build  

To help cement your understanding, you’ll work on projects that are both fun and practical. Imagine creating a simple to-do list app or a weather application. These projects will use the concepts you learn and give you hands-on experience. Think of it as baking a cake; you learn to mix the ingredients in the right way, and then you get to enjoy the delicious result!

Skills You Will Gain  

As you progress, you’ll gain essential skills that are useful in the real world. You will learn how to write clean and efficient code, debug issues, and think logically about problems. It’s like learning to follow a recipe; you’ll start seeing the steps that lead to a successful dish, or in this case, a working application!

Recommended Learning Path  

We recommend you follow the structure of the course as it’s designed to guide you logically through the topics. Spend time on each section, practice coding regularly, and revisit challenging concepts if needed. Just as you wouldn’t skip steps while climbing a staircase, take your time to ensure you understand everything before moving on.

How to Succeed in the Course  

To succeed, keep a few simple things in mind. First, practice is key. Try to code every day, even if it’s just for a short time. Second, don’t hesitate to ask questions when you’re confused—there’s always help available. Finally, be patient with yourself. Learning to program is like learning to ride a bike: it takes time, and you might wobble a bit at first, but soon you’ll be cruising smoothly! 

By understanding this roadmap, you're now equipped to jump into the course with confidence. Let’s take our first steps together in the exciting world of Kotlin programming!
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Lesson 4 - Installing Kotlin and Setting Up Environment
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Chapter overview  

In this chapter, we will guide you through the steps needed to install Kotlin and set up a working environment on your computer. Think of this process like preparing to bake a cake. You need the right tools (software) and ingredients (Kotlin itself) before you can start creating something delicious (your first program). Let’s get started!

System requirements  

Before diving in, it’s important to make sure your computer meets the system requirements. Kotlin runs on Java, so you’ll need to have a few things in place:

1. Operating System: Windows, macOS, or Linux will work. 

2. Memory: At least 2 GB of RAM. More is better, especially if you have other programs open.

3. Disk Space: At least 1 GB of free space for the installation and projects.

Just like checking if you have enough ingredients before baking!

Installing JDK  

Kotlin is built on the Java Development Kit (JDK). Imagine JDK as the oven you need to bake your cake. Here’s how to install it:

1. Go to the official Oracle website at [Oracle JDK](https://www.oracle.com/java/technologies/javase-jdk11-downloads.html) or search “JDK download” in your web browser.

2. Choose the version that matches your operating system (Windows, macOS, or Linux).

3. Download the installer and run it.

4. Follow the prompts to install JDK. Accept the license agreement and click “Next” until the installation is complete. 

Once done, you have your oven ready!

Installing IntelliJ IDEA  

Now that we have the JDK, let’s install IntelliJ IDEA, which is like the mixing bowl where your ingredients come together. Here’s how to do it:

1. Visit the JetBrains website at [IntelliJ IDEA](https://www.jetbrains.com/idea/download/).

2. Download the Community version (it’s free!) for your operating system.

3. Run the installer and follow the instructions. Click on “Next” until you’re finished.

You now have your mixing bowl set up!

Kotlin plugin setup  

IntelliJ IDEA supports many programming languages. We want to make sure it knows about Kotlin, just like our mixing bowl needs to be ready for all the ingredients. Here’s how to add Kotlin:

1. Open IntelliJ IDEA.

2. Click on “Configure” and then “Plugins.”

3. Search for “Kotlin” in the Marketplace tab.

4. Click “Install” next to the Kotlin plugin.

Now your mixing bowl is fully ready for the ingredients!

Creating first Kotlin project  

Let’s put everything we've gathered together and create our first Kotlin project:

1. Open IntelliJ IDEA and choose “New Project.”

2. Select “Kotlin” from the project options and then “JVM.”

3. Name your project something fun, like “MyFirstKotlinProject.”

4. Click “Finish.”

You’ve just created your first project, like pouring all our ingredients into the mixing bowl!

Verifying installation  

Now to ensure everything is working, let’s write a simple piece of code to check:

1. In the Project view, right-click on the “src” folder, choose “New” and then “Kotlin File/Class.”

2. Name it “Main.”

3. Enter this code:

––––––––
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kotlin

fun main() {

println("Hello, Kotlin!")

}






––––––––
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4. Click the green play (▶) button to run your program.

If you see “Hello, Kotlin!” in the output window, congratulations! You’ve successfully baked your first cake!

Common setup issues  

Sometimes, you might run into a few hiccups, just like forgetting a step in a recipe. Here are some common issues:

1. JDK not found: If IntelliJ can’t find the JDK, make sure it’s installed correctly. You might also need to point IntelliJ to where JDK is installed in the settings.

2. Kotlin plugin not found: Go back to the Plugins section and ensure the Kotlin plugin is installed. Sometimes it can get missed.

3. Errors in code: Double-check if you typed the code exactly as shown. Spelling or punctuation matters, just like in a recipe!

Remember, every good chef makes mistakes. The important thing is to learn from them. You’re doing great in this journey!

Now you have your Kotlin environment all set up and are ready to start coding. Next, we’re going to dive into writing some fun and exciting Kotlin code!
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Lesson 5 -Your First Kotlin Programming Program
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Chapter Overview

Welcome! In this chapter, we will embark on an exciting journey to create your very first Kotlin program. Don’t worry if you feel nervous or confused; we’ll take everything one step at a time. By the end of this chapter, you will have written, run, and modified a simple program. Let’s get started!

Creating a New Kotlin File

First things first, we need a place to write our program. This is done through something called a “Kotlin file.” Imagine it as a blank canvas where you will paint your code. To create a new Kotlin file, follow these steps:

1. Open your code editor. If you don’t have one, JetBrains IntelliJ IDEA is a great option for beginners.

2. Click on “File” in the top-left corner and select “New.”

3. Choose “Kotlin File” from the options.

4. Name your file something simple, like “FirstProgram.kt”. The “.kt” at the end tells the computer that this is a Kotlin file.

Congrats! You now have your first Kotlin file open and ready for coding.

Writing Your First println

Now that we have our file set up, let’s write our first line of code. In programming, we often want to display messages to users. In Kotlin, we use a function called println for this. Think of it like a megaphone that helps you communicate with the world. Here’s how to do it:

1. In your Kotlin file, type the following line of code:

––––––––
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kotlin

fun main() {

println("Hello, Kotlin!")

}






––––––––
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This code does a couple of things:


The fun main() part tells Kotlin that this is the main function where our program starts.The println("Hello, Kotlin!") part tells the program to display the message “Hello, Kotlin!” on the screen.



Running the Program

You’re doing great! Now it's time to see what you’ve created. Running the program is like pressing the play button on a movie. Here's how to do it:

1. Look for a green play button or a triangle icon in your code editor. It’s usually at the top.

2. Click it to run your code.

If everything goes well, you should see “Hello, Kotlin!” pop up on your screen like a friendly greeting. It’s your first programming success!

Understanding Output

Now, let’s take a moment to understand what we just did. The message “Hello, Kotlin!” is the output of our program. Think of it like the response after asking someone a question. The program executes the instructions we wrote and gives us the answer—here, it’s the greeting. 

This step is important: every time you run your program, you’ll see the output in the console. It’s your way of verifying that your instructions worked.

Modifying the Program

Let’s have a little fun! Now that you have the basics, you can modify your program. This is like changing the design of your house. Let’s change the message to something else. Edit the println line to say:

––––––––
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kotlin

println("Welcome to Kotlin Programming!")






––––––––
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Now, save your changes and run the program again. Take note of how the output now reflects what you wrote. This is how programmers make their programs unique and personal—they aren’t afraid to experiment!

Common Beginner Mistakes

As you dive further into coding, it's normal to make some mistakes along the way. Here are a few common ones to watch out for:

1. Missing the fun main(): If you forget to write this, Kotlin won’t know where to start.

2. Spelling Errors: Ensure that you spell println correctly; even a small typo can lead to errors.

3. Forgetting a Parenthesis: Make sure all opening parentheses ( have a matching closing one ).

4. Incorrect Indentation: While Kotlin is mostly forgiving about this, keeping your code neat helps you read it easily.

Remember, mistakes are part of the learning process. Each one helps you improve! Just like learning to ride a bike, it gets easier with practice.

That’s it for this chapter! You’ve taken a significant step by writing your first Kotlin program, and I’m so excited for you! Keep practicing, and soon enough, you'll be writing more complex programs. Happy coding!
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Lesson 6- Understanding Kotlin Programming Structure
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Chapter overview

In this chapter, we're going to break down what makes up a Kotlin program. Think of it like a recipe for baking a cake. Just as a cake requires certain ingredients and steps to follow, a Kotlin program has its own structure and rules. By the end of this chapter, you'll feel much more comfortable with the basic building blocks of Kotlin programming.

Basic program structure

Every Kotlin program has a specific structure. At its core, a program is like a story that includes characters, a plot, and a setting. Here, the characters are the functions and variables, the plot is what the program does, and the setting is the environment in which it runs.

A simple Kotlin program looks like this:

––––––––
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kotlin

fun main() {

println("Hello, World!")

}






––––––––
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In this example:

	
fun indicates that we're defining a function.main() is the starting point of the program.println("Hello, World!") is a command to display text.


main() function

The main() function is like the starting line of a race. Every time you run a Kotlin program, it looks for the main() function first. This tells the computer, “Here’s where I should start.” 

Inside of main(), you can have different commands that tell the computer what to do. If you imagine a movie, main() is the title card that tells the audience, “This is where the story begins.”

Statements vs expressions

In programming, it's essential to understand the difference between statements and expressions. Think of statements as complete thoughts or actions, while expressions are like phrases that produce a value.

For example:


	
Statement:  

	kotlin




val number = 5






This is a statement that declares a variable named number and assigns it the value 5.


	
Expression:  

	kotlin




3 + 2






This is an expression that evaluates to 5. 

Execution flow

The execution flow is how a program runs step by step. Imagine reading a book: you start at the first page and follow along until you reach the end. In a similar way, Kotlin executes code line by line, from the top of the main() function down to the bottom.

If a line tells the computer to perform an action, it does so immediately before moving on to the next line. If there’s a decision point, like an if statement, the flow will follow different paths based on certain conditions.

Code readability basics

Just like how good writing makes a story easier to understand, readable code makes programming smoother. Here are some easy tips for making your code readable:

1. Use meaningful names: Instead of calling a variable x, try userAge. This makes it easy to understand what the variable represents.

2. Indent your code: Indentation helps separate different sections of code, making it visually clearer.

3. Add comments: Comments explain what your code does without affecting how it runs. For example:


kotlin

// This function prints a greeting

fun greet() {

println("Hello!")

}






––––––––
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Simple structure example

Let’s put all this together in a complete, simple program:

––––––––
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kotlin

fun main() {

val greeting = "Hello, Kotlin!"  // This is a statement

println(greeting)  // Print the greeting

}






––––––––
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In this example, we defined a variable greeting with a text value. Then we used println() to display that greeting. It’s a basic yet complete Kotlin program. 

Now that you have a sense of the structural elements in Kotlin, you can start piecing together your own programs. Just remember, every complex program starts with simple steps, just like building anything in life!
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Section 2 — Kotlin Basics
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Lesson 7 - Output in Kotlin Programming (println)
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Chapter overview  

In this chapter, we'll explore how to display information in Kotlin using the println() function. Imagine you're telling a friend a story; every time you share a detail, that's like outputting information. We'll learn how to share our programming stories through code!

What output means  

In programming, "output" refers to the information your program shows to the user. Think of it like the scoreboard in a game; it tells you the current score. In Kotlin, when we use the println() function, we are sending messages out to whoever is running the program. It helps users understand what's happening in the code.

println() syntax  

The syntax, or the way we write the command, is quite simple. Here’s how the println() function looks:

––––––––
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kotlin

println("Hello, World!")






––––––––

[image: ]


In this line, println is the function name, and the text inside the parentheses is what we want to display. The quotation marks are essential because they tell Kotlin that we are working with text.

Printing text  

Let’s start by printing some text. If we want to say “Hello there” in our code, here's how you do it:

––––––––
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kotlin

println("Hello there")






––––––––

[image: ]


This line of code, when run, sends “Hello there” to the output. It's just like speaking out loud.

Printing numbers  

You can also print numbers. For example, if you want to share the number 42, you can write:

––––––––
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kotlin

println(42)






––––––––

[image: ]


This will display 42. It’s simple and straightforward.

Printing variables  

Variables are like labeled boxes where we can store information. If you have a variable that holds your age, you can print it easily.

First, we create the variable:

––––––––
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kotlin

val age = 25






––––––––
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Then, we can print it:

––––––––
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kotlin

println(age)






––––––––
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When you run this code, it will show 25, just like revealing what's inside the box!

Multiple outputs  

Sometimes, you might want to share multiple pieces of information at once. You can do this by calling println() multiple times. For example:

––––––––
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kotlin

println("My name is John.")

println("I am 30 years old.")






––––––––
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This will print two separate lines:

––––––––
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My name is John.

I am 30 years old.






––––––––
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Escape characters  

What if you want to include special characters in your text, like quotes or a new line? That’s when escape characters come into play! For instance, if you want to print a quote:

––––––––
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kotlin

println("He said, \"Hello!\"")






––––––––
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The backslash (\) before the quotes tells Kotlin, “This is part of the text, not the end of the string.” 

You can also create a new line using \n like this:

––––––––
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kotlin

println("Hello!\nWelcome to Kotlin.")






––––––––
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This will appear as:

––––––––
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Hello!

Welcome to Kotlin.






––––––––
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Formatting tips  

Keeping your output neat and readable is important. You can format your output using string templates. Instead of concatenating strings with +, you can use $ to embed variables within strings. For example:

––––––––
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kotlin

val name = "Alice"

println("Hello, $name!")






––––––––
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This will display, “Hello, Alice!” It improves clarity by letting you see how the variables fit directly into the text.

Common mistakes  

Beginners often forget to include quotation marks around strings, which can cause errors. For instance, writing println(Hello) without quotes would lead to a problem because Kotlin thinks Hello is a variable, not text.

Another common mistake is forgetting the parentheses in println(). Make sure to include them, or the command won't work. 

Code example: basic println usage  

Now, let’s put it all together in one example:

––––––––
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kotlin

fun main() {

val name = "Alice"

val age = 28




println("Hello, $name!")

println("You are $age years old.")

println("Let’s start learning Kotlin.")

}






––––––––
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When you run this code, it outputs:

––––––––
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Hello, Alice!

You are 28 years old.

Let’s start learning Kotlin.






––––––––
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This example combines everything we’ve learned so far. We've printed text, variables, and we formatted the output nicely. Get ready to practice!
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Lesson 8 - Comments in Kotlin Programming
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Chapter Overview

In this chapter, we're going to discover comments in Kotlin programming. Think of comments as sticky notes on your code. They help you (and other people) understand what your code is doing. We'll explore why comments are essential, different types of comments, when to use them, and some best practices to follow. By the end, you'll be ready to add useful notes to your code!

Why Comments Matter

Imagine you're building a complex LEGO set. If you forget your instructions, you might get lost and build something entirely different. Comments serve a similar purpose in code; they help clarify your thoughts. They explain why you made certain choices or outline what particular pieces of code are intended to do. This is especially helpful when you (or someone else) revisit the code later. 

Single-line Comments

Single-line comments are like short, simple notes. In Kotlin, you start a single-line comment with //. For example:

––––––––
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kotlin

// This is a single-line comment

val number = 5 // This is my favorite number






––––––––
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In this code, the // indicates that everything that follows on that line is a comment and not part of the actual code. You can use single-line comments to quickly jot down thoughts or explanations without cluttering the code.

Multi-line Comments

Sometimes, you need to write longer notes. Multi-line comments let you write comments that span multiple lines. In Kotlin, you begin a multi-line comment with /* and end it with */. For example:

––––––––
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kotlin

/*

This is a multi-line comment.

It can span several lines.

Useful for explanations that need more space!

*/

val greeting = "Hello, World!"






––––––––
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This type of comment is handy when you want to explain something in detail or temporarily disable blocks of code.

Documentation Comments

Documentation comments are a special type of comment used to describe functions, classes, or properties that are part of your code. They start with /** and end with */. This style is particularly useful if someone wants to understand how to use your code later or if you are generating documentation automatically.

––––––––
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kotlin

/**

* This function adds two numbers.

* @param a First number

* @param b Second number

* @return The sum of a and b

*/

fun add(a: Int, b: Int): Int {

return a + b

}






––––––––
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In this example, the documentation comment clearly explains what the function does, the parameters it takes, and what it returns.

When to Use Comments

Here are a few situations when comments can be particularly helpful:


When your code is complex and not immediately clear.To remind yourself of a thought process you had while coding.To explain the purpose of a class, function, or variable.When you are experimenting with code and want to keep track of what works and what doesn't.



Best Practices

Following best practices for comments can make a big difference:


Be clear and concise: Use simple language that anyone can understand.Keep comments up-to-date: If you change the code, update your comments too.Avoid stating the obvious: If a piece of code is already clear, there's no need to add a comment reiterating what it does.Use comments to explain why, not just what: Focus on why you chose a specific approach rather than just describing what the code is doing.



Common Mistakes

Here are a few common pitfalls to avoid:

	Over-commenting: Too many comments can clutter your code and make it harder to read.Outdated comments: If your code changes, but the comments don’t, it can lead to confusion.Commenting everything: Not everything needs a comment. Only comment on complex or non-obvious parts of your code.


Code Example: Comment Styles

Let's see how all of this comes together with comments in a real example:

––––––––
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kotlin

// This function calculates the area of a rectangle

fun calculateArea(width: Int, height: Int): Int {

/*

The area is calculated by multiplying

the width by the height.

*/

return width * height // Return the calculated area

}




/**

* Main function to run the program.

*/

fun main() {

val area = calculateArea(5, 10) // Calculate area of 5 by 10

println("The area is: $area") // Print the result

}






––––––––
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In this example, we use single-line comments to explain specific lines, a multi-line comment to detail the area calculation, and a documentation comment to clarify the main function's purpose. 
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