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Introduction: Welcome to Modern Kotlin
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Hello, and welcome.

You've picked up this book because you're curious about programming. Maybe you're standing at the very beginning of your journey, looking at the vast world of software development and wondering, "Where do I even start?" Maybe you're already a developer, working in another language like Java, Python, or JavaScript, and you've heard the buzz about Kotlin. You're wondering if it's really as good as they say, and if it's worth learning.

Or maybe you have a specific goal: you want to build your own Android application, and you've heard that Kotlin is the non-negotiable, number-one language for the job.

Whatever your reason, you are in the right place.

Learning a programming language can feel like a monumental task. You're not just learning new words; you're learning a new way to think. You're learning how to take a complex, messy, real-world problem, break it down into a series of small, logical steps, and communicate those steps to a computer with perfect precision.

My goal in this book is to be your expert guide on this journey. I'm not here to just throw a dictionary of technical terms at you. I'm here to provide a clear, supportive, and practical path from your very first line of code to a complete, full-stack application that you can be proud of.

We won't just learn about Kotlin. We will build with Kotlin. We will start with the absolute basics, and at every step, we will connect the theory to a real-world, practical example. We will build our skills layer by layer, project by project, until the "complex" concepts feel simple.

So, let's start with the most basic question of all.

What is Kotlin? Why is it the language of choice?

Kotlin is a modern, general-purpose programming language.

That's the simple answer. But what does it mean?

Think of a programming language as a toolkit for building software. For decades, the most popular toolkit in the world, especially for large businesses and Android apps, was Java. Java is powerful, stable, and battle-tested. But it was also created in 1995. It's like a heavy, industrial-grade toolbox from your grandfather's garage. It has every tool you could ever need, but it's clunky, heavy, and requires a lot of manual work to get a simple job done.

Kotlin, which first appeared in 2011, is the modern, streamlined, precision toolkit. It was designed by professional developers who used Java every day and thought, "We can do better. We can make a toolkit that is lighter, safer, and more enjoyable to use, while still being able to do all the heavy lifting."

Kotlin is the language of choice today for one primary reason: it solves real-world problems better than the alternatives.

It's not a "toy" language for academics. It's a pragmatic language built by developers, for developers. It was designed to fix the most common, frustrating, and bug-prone parts of programming. It's built to be safe, concise, and incredibly expressive, allowing you to write more powerful code with fewer lines and, most importantly, with fewer errors.

And in 2019, Google, the company that makes Android, made a historic announcement: Kotlin is now the preferred and recommended language for all new Android development. This single decision sent a shockwave through the industry. It cemented Kotlin's place as a first-tier, essential language for millions of developers worldwide.

Today, Kotlin is not just for Android. It is a true "full-stack" language, and the skills you learn in this book will allow you to build:


●  Android Apps: The complete, modern Android stack.

●  Backend Servers: Scalable, high-performance APIs (like the ones that power your favorite apps).

●  Multiplatform Apps: Share code between your Android app and an iOS app.



You are not just learning to build for one platform. You are learning a language that can take you anywhere.

A Brief History: From JetBrains to Google's Preferred Language

To understand why Kotlin is so good, it helps to know where it came from.

Kotlin was not created by a giant corporation like Google, Microsoft, or Apple. It was created by a company of toolmakers called JetBrains.

JetBrains is a company obsessed with developer productivity. They build the very best development tools in the world, including IntelliJ IDEA, the "workshop" we will be using to write our code.

Around 2010, the developers at JetBrains were writing millions of lines of Java for their own products. They loved the power of the Java Virtual Machine (JVM), the "engine" that runs Java code. But they were deeply frustrated with the Java language itself. It was verbose, it was old, and it was the source of a huge number of bugs, especially one single, infamous error: the NullPointerException.

So, they decided to fix it. They set out to build a new language, codenamed "Project Kotlin" (named after Kotlin Island, near St. Petersburg, where their development team was based).

Their goals were clear and pragmatic:


	The language must be 100% interoperable with Java. They couldn't afford to rewrite their existing code. The new language had to talk to the old language perfectly.

	It must be safer. It must eliminate the NullPointerException at the language level.

	It must be more concise. It should remove all the "boilerplate" code that made Java a chore to write.

	It must be more expressive, adding modern features like functional programming.



In 2011, they unveiled Kotlin to the world. For several years, it was a fantastic "niche" language used by developers who were in on the secret.

Then, everything changed.

In 2017, at the Google I/O developer conference, Google made the announcement: Android would now have first-class, official support for the Kotlin language. The audience erupted in applause. The Android development world, which had been struggling with the same Java frustrations for years, finally had the modern language it deserved.

The adoption was explosive. In just two years, the language had proven to be so stable, so productive, and so beloved by developers that in 2019, Google made an even bigger announcement: Android development would now be "Kotlin-first."

This means that today, all of Google's new documentation, all their new libraries (like Jetpack Compose, which we will learn), and all their official examples are written in Kotlin. It is no longer the "new" language; it is the standard. You are learning the official, modern, and preferred language of the world's most popular operating system.

Kotlin's Four Pillars: The Advantages

Why did this takeover happen so fast? What makes Kotlin so much better? It comes down to four key advantages, which we will explore in detail throughout this book.

1. Conciseness (Doing More with Less)

Kotlin is "low-ceremony." It gets straight to the point. This isn't just about saving you typing; it's about readability. Less code means fewer places for bugs to hide.

The classic example is the "data class." In Java, to create a simple User class to hold data, you had to write all of this:

// The "old" Java way

public class User {

private final String username;

private final int age;

public User(String username, int age) {

this.username = username;

this.age = age;

}

public String getUsername() {

return username;

}

public int getAge() {

return age;

}

@Override

public boolean equals(Object o) {

if (this == o) return true;

if (o == null || getClass() != o.getClass()) return false;

User user = (User) o;

if (age != user.age) return false;

return username.equals(user.username);

}

@Override

public int hashCode() {

int result = username.hashCode();

result = 31 * result + age;

return result;

}

@Override

public String toString() {

return "User{" +

"username='" + username + '\'' +

", age=" + age +

'}';

}

}

This is almost 40 lines of code, just for a simple box to hold two pieces of data!

Here is the exact same thing in Kotlin:

// The "modern" Kotlin way

data class User(val username: String, val age: Int)

That's it. One line.

The data keyword tells the compiler to automatically generate all of that "boilerplate" for us: the getters, setters, equals(), hashCode(), and toString() methods, plus an advanced copy() method. This is the conciseness that developers love.

2. Safety (Eliminating the Billion-Dollar Mistake)

This is Kotlin's most celebrated feature. For decades, the most common reason an app crashes is the NullPointerException (NPE). This is the "billion-dollar mistake."

It happens when a developer expects a variable to have an object in it (like a User), but it actually contains null (nothing). When the code tries to use the non-existent object (like user.getName()), the app doesn't know what to do and crashes.

Java's type system is "promiscuous." Any variable can be null at any time, and you, the developer, just have to remember to check for it, every single time. Humans are bad at remembering.

Kotlin's type system is non-nullable by default. It fixes this problem at the compiler level.

In Kotlin, the type system is split:


●  String: This is a regular string. It cannot hold null. The compiler guarantees it.

●  String?: This is a "nullable" string. It can hold a string, or it can hold null.



By adding that simple ?, Kotlin forces you to make a choice. If you try to use a nullable String? like a regular String, your code simply will not compile.

// In Kotlin

val name: String? = null // This is a nullable type

println(name.length) // COMPILE ERROR!

The compiler stops you and says, "This might be null! You must handle this possibility." It then gives you a set of simple, elegant tools (like ?. and ?:) to handle it safely. This one feature will eliminate an entire class of bugs from your code.

3. Interoperability (It Speaks Fluent Java)

As we learned in its history, Kotlin was designed to be 100% interoperable with Java. This was its "secret weapon" for adoption.

It means that in a Kotlin project, you can:


●  Have .kt files and .java files in the same folder.

●  Call Java code from your Kotlin code.

●  Call your Kotlin code from your Java code.



This is a massive advantage. It means we get to use the entire, massive, 25-year-old ecosystem of Java libraries, frameworks, and tools, but we get to write our code in a clean, modern, and safe language. It's the best of both worlds.

4. Multiplatform (Share Your Brain, Not Your Face)

This is the "future" of Kotlin, and it's here now. Because Kotlin is not tied to just the JVM, it can be "compiled" (translated) into other formats.


●  Kotlin/JVM: Compiles to Java bytecode. This is what we use for Android and Ktor servers.

●  Kotlin/Native: Compiles directly to native machine code (like C++). This is what we use for iOS, desktop (Windows, macOS, Linux), and other embedded systems.

●  Kotlin/JS: Compiles to JavaScript, so you can run your Kotlin code in a web browser.



As we'll see in Part 5, Kotlin Multiplatform (KMP) lets us put all our shared "business logic" (our data classes, our networking logic, our Repositorys, our ViewModels) into a single commonMain module. This module is 100% pure Kotlin.

We can then "plug" this shared brain into each native "head":


●  An Android app, which just adds the native Jetpack Compose UI.

●  An iOS app, which just adds the native SwiftUI UI.



This is the "write it once" promise finally done right. Share your logic, build your UI native.

Who This Book Is For

I have designed this book to be a complete journey for three groups of people. If you see yourself in this list, you are in the right place.


●  The Absolute Beginner: You are new to programming. You've heard about "coding," and you're ready to dive in, but you're not sure where to start. You are my primary focus. This book assumes zero prior knowledge. We will start at fun main() and we will not skip a single step. I will explain every new term, every concept, and every piece of syntax from the ground up. This will be your complete path from zero to a published, full-stack developer.

●  The Developer from Another Language: You are already a developer. You might work in Java, Python, C#, or JavaScript. You know what a for loop and a class are. You are frustrated with your current tools, or you're curious about what makes Kotlin so special. You will love this book. You'll be able to move through Part 1 quickly, but I urge you to read it. You'll find that Kotlin's way of doing things (like when expressions and null-safety) is a refreshing change. Parts 2 and 3 will be where it "clicks" for you, and Parts 4 and 5 will show you how to apply your existing skills to build for completely new platforms.

●  The Android-Curious Developer: You have a specific goal: you want to build Android apps. You've heard this is the language to learn, and you're looking for a complete guide. This book is a "batteries-included" toolkit for you. Unlike other books that only teach Android, we will first build a rock-solid foundation in the Kotlin language itself (Parts 1-3). Then, in Part 4, we will build a real Android app, using the complete modern architecture (Compose, ViewModel, Room, Retrofit, Navigation). You will not just learn to "make an app"; you will learn to "architect an app" the right way.



How This Book Is Structured

This book is a step-by-step journey, broken into six parts. Each part builds on the last, culminating in real, portfolio-worthy projects.


●  Part 1: The Kotlin Language Foundations: This is our "grammar" section. We'll learn the core vocabulary and syntax, from val/var and if/else to functions and the all-important null-safety system. You'll end by writing simple, interactive console apps.

●  Part 2: Paradigms and Power Features: This is where we learn to "think." We'll master the two major programming styles: Object-Oriented (with class and interface) and Functional (with lambdas and filter/map). We'll learn Kotlin's "power classes" like data class and sealed class.

●  Part 3: Asynchronous and Scalable Kotlin: This is the most critical part of modern programming. We'll learn how to stop our apps from "freezing" by using Coroutines. We'll master suspend functions, Dispatchers, and the entire Flow API (StateFlow, SharedFlow) for reactive state management.

●  Part 4: Building Modern Android Applications: This is our first major payoff. We'll leave the console, open Android Studio, and build a complete Android app. We'll learn Jetpack Compose (for UI), ViewModel (for state), Navigation (for multiple screens), Retrofit (for networking), and Room (for a local database). This part ends with Project 1: The RecipeFinder App.

●  Part 5: Kotlin "Beyond Android": Here, we prove our skills are universal. We'll build a scalable backend server using Ktor, connecting it to a database with Exposed. We'll also learn the "grand unified theory" of Kotlin Multiplatform (KMP) and build Project 2: The SharedList App, a full-stack system with a shared library.

●  Part 6: From Code to Production: This is the final mile. We'll learn how to write Unit Tests and UI Tests to prove our code works. Finally, we'll walk through the complete process of deploying both our Android app to the Google Play Store and our Ktor server to a Docker container in the cloud.



Setting Up Your Core Environment

Before we can write a single line of code, we need our "workshop." For the first parts of this book (Parts 1-3, 5), we will use IntelliJ IDEA. For Part 4 (Android), we will use Android Studio.

Let's set up the tools for Part 1. You only need two things: the JDK (the "engine") and IntelliJ IDEA (the "workshop").

Step 1: Install the JDK (Java Development Kit)

Kotlin runs on the JVM (Java Virtual Machine). To get this "engine," we need to install a JDK. We will use the free, open-source, and universally-trusted distribution from Adoptium.


	Open your web browser and go to: adoptium.net.

	You'll see a "Temurin" download. It will likely default to the latest version, like "21 (LTS)." This is perfect.

	Click the "Latest release" button to download the installer (.msi for Windows, .pkg for macOS).

	Run the installer and accept all the default settings. Click "Next," "Next," "Install."

	That's it. The Java engine is now installed.



Step 2: Install IntelliJ IDEA Community Edition

Next, we need our "IDE" (Integrated Development Environment). This is the smart text editor where we'll write our code. We will use the free Community Edition.


	Open your web browser and go to: jetbrains.com/idea.

	Click the "Download" button.

	You will see two options: "Ultimate" (a 30-day trial) and "Community" (Completely Free).

	Download the Community Edition.

	Run the installer. Again, you can safely accept all the default settings. Click "Next," "Next," "Install."



Step 3: Verify Your Installation

You're all set. Let's make sure it worked.


	Open IntelliJ IDEA.

	Click "New Project."

	On the left, select "New Project."

	Give it a name (like "MyTestProject") and choose a location.

	Select "Kotlin" for the Language.

	Look for the JDK dropdown. You should see your newly installed Adoptium JDK (e.g., "Temurin-21") already selected. If you see it, it worked.

	Click "Create."



IntelliJ will open your new project. You are now looking at the exact environment we will use to write our first program in Chapter 1.

You have your tools. You have your map. You have a dedicated guide.

The journey starts now. Let's go write some code.
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Part I: The Kotlin Language Foundations
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Chapter 1: Getting Started with Kotlin

[image: ]




Welcome to the first step of your practical journey with Kotlin. This is where the ideas stop and the coding begins. In the introduction, we talked about what Kotlin is and why it's such a fantastic language to learn. Now, you're going to prove it to yourself by writing your very first program.

This chapter is all about building a solid foundation. We won't try to build a massive application in the first 30 minutes. That's not how lasting skill is built. Instead, we'll focus on the essential building blocks that you will use every single day as a developer. We'll learn how to store information, how to work with different types of information (like text and numbers), and how to perform simple actions with that information.

By the end of this chapter, you will have:


●  Written and run your first complete Kotlin program.

●  Learned how to use a special tool called the REPL to experiment with code.

●  Understood the critical difference between val and var.

●  Met the basic data types: String, Int, Double, and Boolean.

●  Used operators to perform math and make comparisons.

●  Made your program interactive by reading input from a user.



Let's get started.

Your First Kotlin Program: "Hello, World!"

In the world of programming, there's a tradition that has been around for decades: the first program you write in a new language simply prints the text "Hello, World!" to the screen. It's a simple, quick victory that proves your environment is set up correctly and that you can, in fact, make the computer do something.

We'll be using the IntelliJ IDEA Community Edition, which we set up in the book's introduction. Let's create our first project and our first file.

Step-by-Step Guide


	
Open IntelliJ IDEA. You'll be greeted with a welcome screen.

	
Create a New Project. Click on "New Project."

	On the left side of the new window, select "New Project."

	Give your project a name. Let's call it KotlinJourney.

	Choose a location to save it on your computer.

	For "Language," make sure "Kotlin" is selected.

	For "Build system," select "IntelliJ." This is the simplest option for our first few projects.

	Ensure your Project JDK is selected (this was part of our setup in the introduction).

	Click the "Create" button.



IntelliJ will now create your project. On the left side, you'll see the Project tool window, which shows your project's files. By default, it might have a folder named src. This src folder (short for "source") is where we'll put our code.

Let's create our first Kotlin file.


	In the Project tool window, right-click on the src folder.

	Go to New > Kotlin Class/File.

	A small window will pop up. Type in a name for your file, let's call it Main.

	In the list that appears, make sure "File" is selected.

	Press Enter.



You should now have an empty file open named Main.kt. The .kt extension is how the system knows this is a Kotlin file.

Now, type the following code into the file exactly as you see it:

fun main() {

println("Hello, World!")

}

This is your first program. It may look small, but there's a lot of power packed into these three lines. Let's run it.

To the left of the fun main() line, you should see a small green "play" button (a triangle). Click it, and then select "Run 'MainKt'".

At the bottom of your screen, a new window called the "Run" window will appear. After a moment, you should see the following output:

Hello, World!

Process finished with exit code 0

Congratulations! You are officially a Kotlin programmer. You told the computer to do something, and it did exactly what you asked.

Breaking Down "Hello, World!"

Let's look at those three lines of code again, because they are the blueprint for almost every simple program you'll write.

fun main() {


●  fun: This is the Kotlin keyword for "function." A function is a block of code that performs a specific task. You can think of it as a named recipe.

●  main: This is the name of our function. The main function is special. It's the "front door" of your program. When you tell Kotlin to run your file, it looks for the main function and starts executing the code inside it.

●  (): These parentheses are for listing any "ingredients" the function might need to run. Our main function doesn't need any right now, so they're empty.

●  {: This is an opening curly brace. It says, "The code for this function starts here."



println("Hello, World!")


●  This line is inside the curly braces, which means it's part of the main function's "body."

●  println: This is another function. This one is built-in to the Kotlin language. Its job is to "print a line" of text to the console.

●  ("Hello, World!"): We are "calling" the println function and giving it one piece of information: the text we want it to print. In programming, text is called a String, and it must be surrounded by double quotes.



}


●  This is a closing curly brace. It says, "The code for this function ends here."



You've just learned how to create a file, write the entry point for a program, and use a built-in function to produce output. That's a huge first step.

Understanding the Kotlin REPL

While writing, running, and compiling a full file is great, sometimes you just want to test a small idea. "What happens if I add 5 and 3?" or "What does this text look like if I make it uppercase?"

For this, we have a wonderful tool called the REPL. REPL stands for Read-Eval-Print-Loop.

You can think of it as a direct, live conversation with the Kotlin language.


●  Read: It reads the line of code you type.

●  Eval: It evaluates (runs) that code.

●  Print: It prints the result back to you.

●  Loop: It waits for you to type the next line.



Using the REPL

In IntelliJ IDEA, you can open the REPL by going to the top menu and selecting Tools > Kotlin > Kotlin REPL.

A new window will open at the bottom of your screen. You'll see a prompt, >>>.

Let's try a few things. Type this and press Enter:

10 + 5

The REPL will immediately respond:

15

You didn't need to create a file, or write a main function, or use println. You just gave it code, and it gave you the result.

Let's try another. Type this and press Enter:

"This is a" + " test"

The REPL will respond:

"This is a test"

The REPL is your personal code playground. It's the perfect place to experiment with the concepts we're about to cover. If you're ever unsure about how something works, the REPL is the fastest way to find out.

Variables and Types: Storing Your Data

Our "Hello, World!" program was simple. It just printed text that we wrote directly. What if we want our program to remember something? What if we want to store a user's name, or a score in a game, or the price of an item?

To do this, we need variables.

A variable is like a labeled box where you can store a piece of information. You give the box a name, and you put something inside it.

In Kotlin, there are two main ways to declare a variable, and the distinction is one of the most important concepts in the language: val and var.

val vs. var: The Two Kinds of Boxes

Think of it this way:


●  val: This is short for value. It's a box that, once you put something in it and close the lid, is sealed. You can look at what's inside, but you can never change it. This is called immutable or read-only.

●  var: This is short for variable. This is a normal box. You can put something in it, and later, you can open it up, take the old thing out, and put a new thing in. This is called mutable or read-write.



Let's see this in action in our Main.kt file (or in the REPL).

fun main() {

// Using val (immutable)

val userName = "Alice"

println(userName)

// Using var (mutable)

var userScore = 10

println(userScore)

// Let's change the score

userScore = 15

println(userScore)

}

If you run this, the output will be:

Alice

10

15

Notice that userScore changed, but userName did not. Now, what happens if we try to change userName? Let's add this line to our main function:

userName = "Bob" // This will cause an error!

IntelliJ is so smart it won't even let you run this. It will underline userName in red and tell you: "Val cannot be reassigned."

As a beginner, this is your most important rule: Always use val unless you have a good reason to use var. This practice makes your code safer and easier to understand. You can be certain that userName will always be "Alice" for as long as that variable exists. With userScore, you know it might change.

Type Inference: Kotlin's Smart Guessing

In the example above, we wrote val userName = "Alice". We put text in the box. Kotlin looked at the "Alice" text (which is in double quotes) and said, "Aha, that's a String (text)."

We also wrote val userScore = 10. Kotlin looked at the 10 and said, "Aha, that's an Int (a whole number)."

This is called type inference. Kotlin is smart enough to infer the type of data you are storing, so you don't have to write it out.

Basic Data Types: The Kinds of Data

A variable's "type" defines what kind of data it can hold. You can't store a cat in a box labeled "shipping envelopes." In the same way, you can't store text in a variable that's meant for a number.

Kotlin has many data types, but for now, we'll focus on the four most common ones.

String: For Text

A String is any piece of text. It must be surrounded by double quotes (").

val greeting = "Hello, Kotlin!"

val city = "New York"

val emptyText = ""

Int: For Whole Numbers

An Int is a whole number, positive, negative, or zero. It cannot have a decimal point.

val currentAge = 30

val temperature = -5

val itemCount = 0

Double: For Numbers with Decimals

For numbers with decimal points, we use Double. This is what you use for prices, precise measurements, or calculations where fractions matter.

val price = 19.99

val pi = 3.14159

val weight = 70.5

Note: There is another type called Float, but Double is the default and most common choice for decimal numbers.

Boolean: For True or False

A Boolean can only be one of two values: true or false. It's the "light switch" of programming. It's perfect for answering yes-or-no questions.

val isUserLoggedIn = true

val hasCompletedTutorial = false

val isDataReady = true

Explicitly Declaring Types

While Kotlin's type inference is great, sometimes you want to be extra clear about what type a variable should be. You can do this by adding a colon (:) and the type name after the variable name.

val productName: String = "Laptop"

val quantity: Int = 5

val unitPrice: Double = 1200.0

val inStock: Boolean = true

You'll need to do this if you declare a variable without giving it a value right away (which you can only do with var).

var userEmail: String // Declare an empty 'var' box, specifying it's for Strings

userEmail = "example@test.com" // Put something in the box later

Basic Operators

Now that we have data stored in variables, let's do something with it. Operators are special symbols that let us perform operations on our variables.

We'll look at three main groups: arithmetic, comparison, and logical.

Arithmetic Operators

These are the math symbols you already know.


●  + (Addition)

●  - (Subtraction)

●  * (Multiplication)

●  / (Division)

●  % (Modulo)



Let's try them in the REPL or in our main function.

val num1 = 10

val num2 = 5

println(num1 + num2) // Output: 15

println(num1 - num2) // Output: 5

println(num1 * num2) // Output: 10

println(num1 / num2) // Output: 2

A quick trap for beginners: Watch what happens when division doesn't result in a whole number.

val a = 7

val b = 2

println(a / b) // Output: 3, not 3.5

Why? Because a and b are both Int variables, Kotlin performs integer division, which means it throws away the remainder.

If you want a precise decimal answer, you must make sure at least one of the numbers is a Double.

val c = 7.0 // This is a Double

val d = 2

println(c / d) // Output: 3.5

And what about that last one, % (modulo)? It gives you the remainder of a division.

println(7 % 2) // Output: 1 (7 divided by 2 is 3, with a remainder of 1)

println(10 % 3) // Output: 1 (10 divided by 3 is 3, with a remainder of 1)

println(10 % 2) // Output: 0 (10 divides perfectly by 2, with no remainder)

This is very useful for figuring out if a number is even or odd.

Comparison Operators

Comparison operators let you compare two values. The result of a comparison is always a Boolean (true or false).


●  == (Equal to)

●  != (Not equal to)

●  > (Greater than)

●  < (Less than)

●  >= (Greater than or equal to)

●  <= (Less than or equal to)



Let's try these.

val age = 20

val requiredAge = 18

println(age > requiredAge) // Output: true

println(age < requiredAge)  // Output: false

println(age == requiredAge) // Output: false

println(age != requiredAge) // Output: true

You can also compare String values.

val password = "myPassword123"

val enteredPassword = "myPassword123"

println(password == enteredPassword) // Output: true

Logical Operators

Sometimes you need to combine multiple Boolean checks. For example, "is the user logged in and do they have items in their cart?"


●  && (AND): true only if both sides are true.

●  || (OR): true if at least one side is true.

●  ! (NOT): Flips the value (true becomes false, false becomes true).



Here's a practical example.

val isUserAuthenticated = true

val hasPaymentMethod = false

// AND (&&)

val canMakePurchase = isUserAuthenticated && hasPaymentMethod

println("Can make purchase: $canMakePurchase") // Output: Can make purchase: false

// OR (||)

val canViewAccount = isUserAuthenticated || hasPaymentMethod

println("Can view account: $canViewAccount") // Output: Can view account: true

// NOT (!)

val isUserGuest = !isUserAuthenticated

println("Is user a guest: $isUserGuest") // Output: Is user a guest: false

String Templates and Manipulation

We've already seen that we can "add" strings together with the + operator.

val firstName = "Alex"

val lastName = "Johnson"

val fullName = firstName + " " + lastName

println(fullName) // Output: Alex Johnson

This works, but it can get clumsy. Kotlin has a much cleaner, more powerful way to do this called string templates.

A string template allows you to insert a variable directly into a String by putting a $ symbol in front of the variable name.

val firstName = "Alex"

val lastName = "Johnson"

val greeting = "Hello, $firstName $lastName. Welcome!"

println(greeting) // Output: Hello, Alex Johnson. Welcome!

This is much easier to read and write. You can also put more complex expressions inside the string by wrapping them in curly braces {}.

val itemsInCart = 5

val message = "You have ${itemsInCart + 1} new items in your cart."

println(message) // Output: You have 6 new items in your cart.

Basic String Manipulation

String variables come with many useful built-in functions. Here are a few you'll use all the time:

val text = "  Kotlin is fun!  "

// Get the length

println(text.length) // Output: 18

// Change case

println(text.lowercase()) // Output:  kotlin is fun!

println(text.uppercase()) // Output:  KOTLIN IS FUN!

// Trim whitespace from the beginning and end

println(text.trim()) // Output: Kotlin is fun!

// Check if it's empty

println(text.isEmpty()) // Output: false

Reading User Input

Let's make our program interactive. So far, we've been defining all the data inside the program. What if we want to get data from the person using it?

We can do this using the readln() function. This function pauses the program, waits for the user to type something and press Enter, and then gives us that text as a String.

Let's build a small program that asks for the user's name and then greets them.

Replace the code in your Main.kt file with this:

fun main() {

// 1. Ask the user for their name

println("Please enter your name:")

// 2. Read the user's input and store it

val userName = readln()

// 3. Print a custom greeting

println("Hello, $userName! It's great to meet you.")

}

When you run this, you'll see "Please enter your name:" in the Run window. The program will stop and wait.

Click inside the Run window and type your name, then press Enter.

The program will continue, and you'll see your custom greeting:

Please enter your name:

David

Hello, David! It's great to meet you.

The Input Type Problem

There's one catch: readln() always gives you a String. What if you want to ask for a number?

Let's try to make a program that asks for your birth year and tells you your approximate age.

fun main() {

println("What year were you born?")

val birthYearString = readln()

// We can't do math with a String, so we must convert it

val birthYear = birthYearString.toInt()

val currentYear = 2025 // Let's just use a fixed year for this example

val age = currentYear - birthYear

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

}

Run this program. It will ask for your birth year.

What year were you born?

1990

You are approximately 35 years old.

It works! The key line was val birthYear = birthYearString.toInt(). This handy function, .toInt(), attempts to convert a String into an Int.

This also introduces a potential problem. What if the user types "nineteen-ninety" instead of "1990"? The .toInt() function will fail, and our program will crash.

Don't worry about this for now. We will learn how to handle these kinds of errors gracefully in a later chapter. For now, just know that you must convert String input before you can use it as a number.

Key Takeaways from Chapter 1

You've made it through the first and most important chapter. You've gone from zero to writing, running, and understanding real, interactive code.

Let's review the core concepts you learned:


●  Your First Program: You wrote a "Hello, World!" program using the special main function, which is the entry point for all Kotlin applications.

●  println(): Your tool for printing information to the console.

●  The REPL: Your code playground (Tools > Kotlin > Kotlin REPL) for testing small ideas quickly.

●  val vs. var: The most important rule in this chapter. val (immutable) is a sealed box. var (mutable) is a box you can change. You should always prefer val.

●  Basic Data Types: You learned about the four most common types: String (text), Int (whole numbers), Double (decimal numbers), and Boolean (true/false).

●  Type Inference: Kotlin is smart and can usually guess the type of a variable for you.

●  Operators: You used arithmetic (+, -, /), comparison (==, >), and logical (&&, ||) operators to work with your data.

●  String Templates: The clean and easy way to build strings using variables (e.g., "Hello, $userName").

●  User Input: You made your program interactive using readln() and learned how to convert that input to a number with .toInt().



You now have the fundamental vocabulary of the Kotlin language. In the next chapter, we're going to build on this. We'll learn how to make our programs make decisions and repeat actions. This is where your code will start to get truly powerful.
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Chapter 2: Control Flow and Functions

[image: ]




In Chapter 1, we built a solid foundation. You learned how to store data in variables (using val and var), you met the essential data types (Int, String, Double, Boolean), and you learned how to perform operations and get input from the user.

Our programs so far have been like a straight road. They start at main, execute one line after another, and then end. But the real world isn't like that. The real world is full of choices, conditions, and repetitive tasks.

To write useful programs, we need our code to do two new things:


	
Make decisions: "If the user's age is over 18, show them this. Otherwise, show them that."

	
Repeat actions: "As long as there are items in the cart, add them to the total."



This "making decisions" and "repeating actions" is called control flow. It's how we, the programmers, control the path our code takes as it runs.

In the second half of this chapter, we'll tackle the other fundamental concept of all programming: functions. If variables are the "nouns" (the data), and control flow is the "logic," then functions are the "verbs" (the actions). They are the packages of reusable code that we can name, organize, and call on whenever we need them.

By the end of this chapter, you will be able to:


●  Make your program branch using if/else expressions.

●  Handle complex branching logic cleanly with the when expression.

●  Repeat code using for, while, and do-while loops.

●  Create simple loops using ranges and progressions.

●  Write your own functions to organize and reuse your code.

●  Use powerful Kotlin features like single-expression functions, named arguments, and default arguments.



This is a big, important chapter. Let's get started.

Conditional Logic: if/else Expressions

The most common way to make a decision in code is with an if statement. You can read it just like you would in English: "If this condition is true, then run this code."

The basic syntax looks like this:

if (condition) {

// Code to run if the condition is true

}

The condition part must be something that results in a Boolean (true or false). This is where those comparison operators (==, >, <, !=) from Chapter 1 come into play.

Let's build a simple program that checks if a user is old enough to vote. Create a new file, Chapter2.kt, or just use the REPL.

fun main() {

println("Please enter your age:")

val age = readln().toInt()

if (age >= 18) {

println("You are eligible to vote.")

}

println("Thank you for using the system.")

}

If you run this and enter 25, the output will be:

Please enter your age:

25

You are eligible to vote.

Thank you for using the system.

If you run it and enter 15, the output will be:

Please enter your age:

15

Thank you for using the system.

Notice that the code inside the {} was skipped because the condition (15 >= 18) was false.

Adding an else Branch

This is good, but we can make it better. Right now, if you're not eligible, the program just finishes silently. We should provide a "what if" block. For this, we use the else keyword.

fun main() {

println("Please enter your age:")

val age = readln().toInt()

if (age >= 18) {

println("You are eligible to vote.")

} else {

println("You are not eligible to vote yet.")

}

println("Thank you for using the system.")

}

Run this and enter 15 again:

Please enter your age:

15

You are not eligible to vote yet.

Thank you for using the system.

Now our program handles both possibilities. This if-else structure is a fundamental building block.

Chaining Conditions with else if

What if you have more than two possibilities? Let's say we're writing a program to assign a letter grade based on a score.


●  90-100: "A"

●  80-89: "B"

●  70-79: "C"

●  Below 70: "F"



We can chain multiple checks together using else if.

fun main() {

println("Enter the test score:")

val score = readln().toInt()

if (score >= 90) {

println("Grade: A")

} else if (score >= 80) {

println("Grade: B")

} else if (score >= 70) {

println("Grade: C")

} else {

println("Grade: F")

}

}

If you enter 85, the program will check:


	Is 85 >= 90? false.

	OK, else if is 85 >= 80? true.

	It prints "Grade: B" and skips the rest of the chain.



if as an Expression

Now we come to a feature that makes Kotlin beautifully concise, and it's a critical concept to grasp.

In many other programming languages, if is a statement. It's a command to do something.

In Kotlin, if is an expression. An expression is a piece of code that returns a value.

Think back to Chapter 1. 5 + 10 is an expression. When the code runs, 5 + 10 is replaced by its value, 15.

An if-else block in Kotlin does the same thing. The last line of the chosen block becomes the value of the entire if-else expression.

Let's see the "old way" first. How would we assign our grade to a variable?

// The "old" way (using var)

fun main() {

println("Enter the test score:")

val score = readln().toInt()

var grade: String // We must use 'var'

if (score >= 90) {

grade = "A"

} else if (score >= 80) {

grade = "B"

} else if (score >= 70) {

grade = "C"

} else {

grade = "F"

}

println("Your grade is: $grade")

}

This works, but we were forced to use var for grade because we didn't know its value when we declared it. As we learned in Chapter 1, we should always prefer val.

Now, let's see the idiomatic Kotlin way, using if as an expression:

// The Kotlin way (using val)

fun main() {

println("Enter the test score:")

val score = readln().toInt()

val grade = if (score >= 90) {

"A"

} else if (score >= 80) {

"B"

} else if (score >= 70) {

"C"

} else {

"F"

}

println("Your grade is: $grade")

}

Look at that. It's cleaner, and we got to use val. The val grade = part "catches" the value that the if-else expression returns. The value returned is the last line in whichever block is executed.
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