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Swift Programming Fundamental

By

Sarful Hassan 

Preface

Swift has become one of the most important programming languages for building modern iOS, macOS, watchOS, and tvOS applications. Designed to be safe, fast, and expressive, Swift helps developers write clean and reliable code. However, beginners often feel overwhelmed when starting their Swift journey because of new syntax, concepts, and development tools.

This book was written to make Swift fundamentals clear, practical, and beginner-friendly. Instead of rushing into advanced topics, it builds your understanding step by step—from basic syntax to functions, collections, optionals, object-oriented features, and modern concurrency.

The goal is simple: help you build strong Swift fundamentals with confidence and clarity.

Who This Book Is For

This book is designed for beginners who are new to Swift programming. It is ideal for students, self-taught learners, and developers coming from other programming languages who want to start iOS or Apple platform development. It is also helpful for anyone who wants a solid refresher of Swift fundamentals.

How This Book Is Organized

The book follows a carefully structured learning path. It begins with Swift foundations and environment setup, then moves into core language basics such as variables, data types, operators, and control flow. From there, it covers functions, collections, optionals, strings, structures, classes, inheritance, protocols, error handling, closures, and modern concurrency with async/await. Each section builds naturally on the previous one to ensure smooth learning progression.

What Was Left Out

This book does not focus on building full iOS apps, advanced UI frameworks like SwiftUI or UIKit, or platform-specific project deployment. It also does not cover very advanced compiler internals or low-level optimizations. The focus is strictly on building strong and practical Swift programming fundamentals.

Release Notes

First Edition

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

Notes on the First Edition

The first edition emphasizes clarity, simplicity, and strong fundamentals. Topics are explained in a beginner-friendly manner with progressive difficulty to help learners build confidence step by step.

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 challenges 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 outcomes, or development issues 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 (Swift Programming)
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Lesson 1- What is Swift Programming and Where It Is Used
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History of Swift

To understand Swift, let’s start with a little story. In 2010, Apple wanted to create a programming language that was safe and easy to use. They needed something that would make writing software for their devices—like iPhones and iPads—simpler and more efficient. In 2014, they finally unveiled Swift to the world. It was like giving developers a fresh toolbox full of new tools to build exciting apps!

Why Swift was created

Imagine if you were building a treehouse. You’d want tools that are sharp enough, but also safe enough to avoid cutting yourself. That’s exactly the aim of Swift! It was designed to be easy for beginners to understand while also being powerful for experienced developers. Swift combines the best features of older programming languages while leaving out the boring, complex parts. This means you can enjoy creating software without getting overwhelmed!

Key features of Swift

Now, let’s look at what makes Swift unique:

1. Easy to Read: Just as a good story flows easily, Swift code is designed to be straightforward. This makes learning and understanding it much simpler for beginners.

2. Safe and Secure: Think of it like having a seatbelt in a car. Swift helps prevent mistakes that could cause crashes in your program, like letting you know if you forgot to fill out a form or make a necessary calculation.

3. Fast: Swift is like a sports car. It's built for speed! Your apps will run more smoothly and quickly, which means users will be happier.

4. Flexible: You can use Swift for many things, from mobile apps to web applications. It adapts well to different tasks, just like how you might wear different clothes for different occasions.

Platforms that use Swift

Swift is mostly known for developing applications on Apple platforms. This includes:

	
iOS: The operating system for iPhones.iPadOS: A variant of iOS for iPads.macOS: For Mac computers.watchOS: For Apple Watch.tvOS: For Apple TV.


With Swift, you can create apps that people use every day on devices they love!

Real-world app examples

Think about some popular apps you use—from games to social networks. Many of them are built using Swift! For instance:


	
Instagram: The photo-sharing app is partly made with Swift. It needs to be fast and responsive to keep us snapping and sharing.  

	
LinkedIn: The professional networking site also leverages Swift for quick performance and smooth user experience.



Seeing popular apps using Swift shows its real-world value!

Why learn Swift today

Why should you start learning Swift right now? Great question!


	
High Demand: Many companies are looking for Swift developers. Learning it today can open doors to exciting job opportunities tomorrow.

	
Fun and Creative: Building apps can be incredibly rewarding. Imagine creating an app that helps solve a problem or makes someone’s life easier!

	
Community Support: Swift has a huge community. This means you can find a lot of resources, like tutorials and forums, to help you along the way.



Starting your journey in programming with Swift is like stepping onto a path full of possibilities. Whether you want to build the next best app or simply enjoy the learning process, it’s the perfect place to start!
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Lesson 2 - Swift vs Other Programming Languages
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Swift vs Objective-C  

Imagine Objective-C as an old, reliable car. It has been around for quite a while and gets you where you need to go. But, just like older cars, it might be a bit clunky and harder to handle compared to newer models. Swift is like a sleek, modern car with advanced features. It’s designed to be easier and safer to drive. 

For example, in Objective-C, you often deal with many symbols, which can make the code harder to read. Swift uses clear and simple syntax, almost like plain English. This makes it easier for you to understand what the code is doing. If you want to build apps for Apple devices, Swift is generally the better choice because it’s built to work seamlessly with Apple's latest technologies.

Swift vs C++  

Now, let’s think about C++. If C++ is like a powerful sports car, it has many features and can do amazing things, but it can also be tricky to control. It’s excellent for systems programming and scenarios where you need precise control, like game development.

Swift, being more user-friendly, allows you to code more quickly and reduces the chance of errors. Consider this: C++ might require you to know about memory management, which can feel like having to constantly check your fuel level in that sports car. Swift does much of this for you, allowing you to focus on creating your app rather than managing the details.

Swift vs Java  

Next up, let’s compare Swift with Java. Think of Java as a sturdy, dependable pickup truck. It gets the job done in various environments but can feel heavy and cumbersome sometimes. Swift, on the other hand, is like a compact SUV—it's stylish, nimble, and easier to handle while still being powerful enough for your needs.

Java has been around for a long time, and it runs on many devices thanks to its “write once, run anywhere” philosophy. However, Swift simplifies syntax and brings benefits like automatic memory management, helping you avoid errors. If you’re developing an iOS or macOS app, Swift is generally a more efficient choice.

Swift vs Python  

Now, let’s look at Swift compared to Python, which is like a quick and efficient delivery bike. Python is fantastic for quickly getting something done, especially in data science or web development. It emphasizes simplicity, making it great for beginners.

However, Swift excels in app development for Apple devices. It’s optimized for performance and can provide a smoother experience when using device-specific features like camera or GPS. While Python is versatile and user-friendly, if you want to dive into building iOS apps specifically, Swift is the right choice because of its deep integration with Apple's ecosystem.

Performance comparison (conceptual)  

When we talk about performance, think of it as a race between different vehicles. Swift is designed to be faster than many other languages when building apps for Apple devices. Because it’s optimized to use the latest hardware features, apps built with Swift tend to run more smoothly and efficiently.

In contrast, languages like C++ or Java might have their strengths in other areas but could lag behind Swift for iOS development. Swift's modern features allow developers to write cleaner code, which can also translate into better performance. Imagine racing in a car that’s sleek and light versus one that’s weighed down with unnecessary features—Swift tends to be that streamlined option.

When to choose Swift  

Finally, when should you choose Swift? If your goal is to create apps for iPhones, iPads, or Macs, then Swift is your best bet. It’s specifically designed for Apple’s platforms, meaning you’ll find community support, libraries, and frameworks tailored just for your needs. 

Think of Swift as your trusty toolbox filled with the right tools for fixing up a fantastic Apple device. While other languages can be useful in different contexts, Swift is like having a power drill when you need to assemble furniture—it just makes everything easier and faster. 

In conclusion, understanding these comparisons helps you see where Swift shines and why it’s a favored choice for developing apps in the Apple ecosystem. It provides a balance between performance and ease of use, making programming not just easier but more enjoyable, especially for beginners!
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Lesson 3 - Installing Xcode and Setting Up Environment
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System requirements  

Before we dive into installing Xcode, let’s first make sure your computer is ready. For Xcode to run smoothly, you need a Mac computer running macOS. Ideally, you should have the latest version, but generally, you need at least macOS Mojave (10.14) or later. More RAM (around 8GB or more) and a decent processor will help, but for now, as long as you have a Mac, you’re in good shape!

Downloading Xcode  

To download Xcode, open your web browser (like Safari or Chrome) and go to the Mac App Store. You can usually find it in the dock at the bottom of your screen—it’s the blue icon with a white "A" inside.  

Once you're in the App Store, type "Xcode" into the search bar at the top right. When you see Xcode in the search results, click on it. You'll see a big “Get” or “Download” button; click that. This process might take some time depending on your internet speed, as Xcode is a large file.

Installing Xcode step-by-step  

After downloading, it’s time to install Xcode. Here’s how:

1. Find the Xcode icon: Once the download is finished, you will see Xcode in your Applications folder. You can access it by opening Finder (the smiling face icon) and then clicking on "Applications" in the sidebar.

2. Start the installation: Double-click the Xcode icon. This will open a window where you need to click "Open". 

3. Agree to the terms: You’ll see a window pop up asking you to agree to the terms and conditions. Click "Agree" to proceed.

4. Wait for the installation: Xcode will set everything up on your Mac. This part might take a bit, so take a breather! You'll see a progress bar—just like waiting for water to boil.

First launch setup  

Now that Xcode is installed, let’s start it up for the first time. Double-click the Xcode icon again in your Applications folder. You might see a welcome window; if so, that's perfectly normal. It may prompt you to install additional components. Click "Install" and wait for it to finish. This step is like getting the last bits of your furniture set up in a new room—important to ensure everything fits together nicely!

Creating a Swift playground  

Now we’re ready for some fun! A Swift playground is a great way to try out your coding ideas without having to create a full app. Here’s how to create one:

1. In Xcode, select "File" from the top menu.

2. Choose "New" and then "Playground".

3. A new window will pop up. Select the "iOS" option for simplicity.

4. Click "Next" and give your playground a name.

5. Choose a location (like your Desktop) to save it. 

6. Click "Create".

Congratulations! You now have your first playground ready to go! The playground will open, and you can start typing Swift code.

Common installation issues  

Sometimes things don't go as planned. Here are a few issues you might encounter and how to fix them:


	
Xcode won’t download or install: Check your internet connection. If it’s solid, try restarting your Mac and attempt the download again.

	
Not enough storage space: Xcode needs some room; try deleting old files you don’t need.

	
Xcode crashes on startup: Ensure your macOS is updated to the latest version. If issues persist, you might need to uninstall Xcode and reinstall it.



Verifying the setup  

Let’s take a moment to make sure everything is working as it should. Open your Swift playground again, if you haven't already. Type in some simple Swift code like:

––––––––
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swift

print("Hello, World!")






––––––––

[image: ]


Now, look for the “Run” button at the bottom left of the window (it looks like a play button). Click that! You should see "Hello, World!" pop up in the results area. If it does, congratulations! You’ve successfully set up your Xcode environment. You’re ready to start your journey into coding with Swift!
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Your First Swift Program
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Creating a new playground

Let’s get started by creating a new playground. Think of a playground like a creative space where you can test your ideas without any fear of making mistakes. To create a playground in Xcode, follow these steps:

1. Open Xcode: This is the software where you will write your Swift code.

2. Select “Get started with a playground”: You’ll see this option when you first launch Xcode.

3. Choose a name and location: Type in a name for your playground, like "MyFirstSwiftPlayground", and select where you want to save it. Click “Create” to move on.

Congratulations! You now have an empty playground waiting for your first piece of code.

Writing your first print statement

Now that you have a playground, let’s write your first line of Swift code. A great way to start is to display a message using the print statement. Think of print as shouting out a message that everyone can hear. 

In your playground, type this line of code:

––––––––
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swift

print("Hello, world!")






––––––––
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This line tells Swift to print the message “Hello, world!” on the screen.

Running the program

To see your message appear, you need to run your playground. It’s similar to pressing “play” on a video:

1. Look for the triangular “play” button near the top of the Xcode screen and click it.

2. Watch the console area at the bottom, where you should see “Hello, world!” displayed.

If you see your message, you’ve successfully run your first Swift program!

Understanding the output

What does “Hello, world!” mean? This phrase is often used by beginners in programming because it’s a simple way to test that everything is working. It's like someone entering a room and saying hello—just a friendly introduction. 

When you used the print function, Swift understood your instruction to display the message. This is your first step in communicating with the computer.

Modifying the program

Now, let’s change your message to something personal. You are in control here! Change the text in the print statement to:

––––––––
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swift

print("Welcome to my first Swift program!")






––––––––
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After modifying the code, remember to click the “play” button again. You should see your new message in the console. This simple action shows how small changes in code can lead to different outcomes.

Common beginner mistakes

As you start programming, it’s easy to make a few common mistakes. Here are some to watch for:

1. Spelling errors: Make sure you spell commands like print correctly. A small typo can cause your code to not work.

2. Missing parentheses: Ensure you use parentheses () in your print statements. Writing print "Hello, world!" will lead to an error.

3. Forget to run: You might forget to click the “play” button after writing your code. Remember, nothing happens until you run it!

As you keep practicing, these mistakes will become less frequent, and you will grow more confident!
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Lesson 5 - Understanding Swift Program Structure
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Basic structure overview  

Imagine you want to bake a cake. You need a recipe that tells you the ingredients and the steps to follow. In Swift, a program is like that recipe — it consists of elements (ingredients) and instructions (steps) to perform tasks. 

A simple Swift program generally has a few key components:

	
Functions: These are like small recipes within the big recipe. They perform specific tasks.Variables: Think of these as containers that hold information. You can label these containers to easily remember what's inside.Constants: Similar to variables, but once you set them, they cannot change. Like a cake recipe that requires a specific amount of sugar — you can’t just randomly add more later.


When you put these components together, you create a program that does something useful!

Statements vs expressions  

In Swift, we have two important concepts: statements and expressions. 


Statement: This is like an instruction that tells the program to do something. For example, if you say “add the sugar,” that’s an instruction.Expression: This is a piece of code that evaluates to a value, kind of like mixing the sugar into the batter and getting a sweet result.



Here’s a simple example:


Statement: let cakeFlavor = "chocolate" (This tells Swift to create a variable named cakeFlavor and set it to "chocolate.")Expression: 5 + 3 (This calculates the sum and evaluates to 8.)



Statements are about doing things, while expressions are about getting values.

Execution flow  

Imagine you’re following a cake recipe step-by-step. You can’t bake the cake until you mix the ingredients first. The way your program executes instructions is also sequential, from top to bottom. 

In Swift, the order is critical. If you tried to bake before mixing, you wouldn’t have a cake at all! Swift follows the execution flow carefully, executing each line until it reaches the end. If there’s a mistake along the way, like forgetting an ingredient, the recipe (or code) will fail.

Code readability basics  

Just like a clear recipe makes it easier to bake, readable code helps other programmers (and you!) understand what’s happening. Here are a few tips to keep your Swift code easy to read:

	
Use clear names for variables and functions: Instead of naming a variable x, call it cakeFlavor. This makes it obvious what it’s for.Organize your code: Group related functions. It’s like keeping your baking supplies together in one section of the kitchen.Add comments: Comments are notes to yourself and others about what the code does. You can write them by using //. For example, // This function bakes the cake.



Comments will help you remember why you wrote something when you look back later.

Importance of clean code  

Clean code is similar to a tidy kitchen. If everything is organized, it’s easier to find what you need and understand what you’re doing. In programming, clean code is vital because:

	It helps you and others understand the code quickly.It minimizes errors, making it less likely that things will go wrong.It allows for easier updates or changes in the future.


Imagine trying to bake with a messy kitchen! The more organized your program is, the easier it will be to work with.

Simple structure example  

Let’s put everything together in a simple Swift program that “bakes” a cake:

––––––––
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swift

import Foundation



// This function mixes the ingredients

func mixIngredients() {

let flour = 2 // cups

let sugar = 1 // cup

let eggs = 3



print("Mixing \(flour) cups of flour, \(sugar) cup of sugar, and \(eggs) eggs.")

}



// This function bakes the cake

func bakeCake() {

mixIngredients()

print("Baking the cake at 350 degrees for 30 minutes.")

}



// Start the cake-making process

bakeCake()






––––––––
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In this example:

	We have two functions: mixIngredients and bakeCake, which represent different steps.We use let to create variables for ingredients.The comments explain what each part does.


Before you can enjoy your cake, you need the recipe. Understanding how to structure your Swift program is the first step to creating something wonderful!
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Section 2 — Swift Basics (Swift Programming)
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Lesson 6 - Output in Swift (print)
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What output means  

When we talk about "output" in programming, we mean any information that the program shows to the user. Just like when you have a conversation, your words are the output of your thoughts. In programming, output can be numbers, words, or even graphics. For our purposes in Swift, we mainly use the print function to display information on the screen.

print() function syntax  

The print() function is how we tell Swift to display something. The easiest way to think about it is like sending a message to someone. Here’s the basic structure:

––––––––
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swift

print("Hello, World!")






––––––––
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In this example, we’re sending the message "Hello, World!" to the screen. The text inside the quotes is what will be shown.

Printing text  

Let's dive into printing some text. Text is often called a "string" in programming. Here’s how you do it:

––––––––
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swift

print("Welcome to Swift!")






––––––––

[image: ]


When you run this line, the output will be:

––––––––
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Welcome to Swift!






––––––––
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You can practice this by changing the words inside the quotes to see how different messages appear.

Printing numbers  

You can also print numbers using the print() function. Numbers don’t need quotes around them. Here’s an example:

––––––––
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swift

print(2023)






––––––––
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The output will simply show:

––––––––
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2023






––––––––
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As you can see, printing numbers is just as easy as printing text!

Printing variables  

Variables are like containers that hold information. For example, let’s say you have a variable holding your favorite number:

––––––––
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swift

let favoriteNumber = 7

print(favoriteNumber)






––––––––
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The output here will be:

––––––––
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7






––––––––
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This means our program successfully retrieved the number from the variable and displayed it.

Multiple print statements  

You can use more than one print() function to show multiple messages on the screen. For example:

––––––––
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swift

print("Hello!")

print("Welcome to Swift programming.")






––––––––
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This will display:

––––––––
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Hello!

Welcome to Swift programming.






––––––––
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Each print() outputs its message on a new line. You can use this feature to break down information into smaller parts, which can be quite helpful.

Escape sequences  

Sometimes, you may want to include special characters like a new line or a tab. Escape sequences let you do this. To create a new line, for instance, you can use \n:

––––––––
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swift

print("First line\nSecond line")






––––––––
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The output will be:

––––––––
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First line

Second line






––––––––
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Notice how \n created a line break! If you want to add a tab space, use \t:

––––––––
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swift

print("Item 1\tItem 2")






––––––––
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This will create a tab between "Item 1" and "Item 2".

Formatting tips  

When printing, neatness counts! You can organize your output better using commas in the print() function. For example:

––––––––
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swift

let name = "Alice"

let age = 25

print("Name:", name, "Age:", age)






––––––––
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The output will look like this:

––––––––
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Name: Alice Age: 25






––––––––

[image: ]


Using commas adds a space automatically, making it more readable. 

Common mistakes  

Like any new skill, making mistakes is part of the learning process. Here are some common pitfalls to watch out for:

1. Forgetting quotes: If you forget the quotes around text, Swift will throw an error.

––––––––
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swift

print(Hello) // Error: Hello is not defined






––––––––
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2. Missing parentheses: Ensure you always use parentheses with print(). Omitting them will cause an error.

––––––––
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swift

print "Hello" // Error: Missing parentheses






––––––––

[image: ]


3. Use of straight quotes: Use the straight quotes " " instead of curly quotes “ ”. The latter will create an error.

4. Inconsistency in variable names: Make sure you use the exact same variable name as it is, remembering that Swift is case-sensitive.

With these tips and guidelines, you’re well on your way to effectively using the print() function to display output in Swift. Keep practicing, and soon you’ll feel comfortable creating your own outputs!
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Lession 7-Comments in Swift
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Why comments are important

Imagine you're building a piece of furniture, like a chair. You wouldn’t just throw together the wood pieces without any instructions, right? Comments in programming serve a similar purpose. They act like friendly reminders or notes that help you and others understand what your code is doing. Comments make it easier to read and maintain the code, especially when you (or someone else) come back to it later. They can explain why a certain decision was made, describe what a piece of code does, or even mark something for future changes. 

Single-line comments

Single-line comments are great for short, quick notes. In Swift, you use two forward slashes // to create one. Anything you write after the // on that line will be ignored by the computer.

Here’s an example:

––––––––
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swift

// This is a single-line comment

let score = 100 // Player's score






––––––––
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In this case, the comments explain what each line of code is meant for. Just like leaving a little note on the chair saying, “This is the seat,” it helps anyone reading the code understand it better.

Multi-line comments

Sometimes, you may need to explain something in more detail. That’s where multi-line comments come in handy. You start a multi-line comment with /* and end it with */. Everything in between will be treated as a comment.

Here's how you can use it:

––––––––
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swift

/*

This is a multi-line comment.

It can span several lines and is useful for

more detailed explanations.

*/

let level = 5






––––––––
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This is like writing a longer instruction manual for your furniture. It gives you space to elaborate without crowding the code.

Documentation comments

Documentation comments are special comments meant for generating helpful documents about your code. In Swift, you create these comments by using three forward slashes ///. This helps you explain functions, classes, or other code elements in a way that can automatically be included in documentation.

Here’s an example:

––––––––
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swift

/// This function calculates the area of a rectangle.

/// - Parameters:

///  - width: The width of the rectangle.

///  - height: The height of the rectangle.

/// - Returns: The area of the rectangle.

func area(width: Double, height: Double) -> Double {

return width * height

}






––––––––
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This is like including a detailed description in your instruction manual for someone who’s never seen this piece of furniture before.

When to use comments

Knowing when to use comments can make a big difference. Use them to clarify complex sections of your code that might confuse someone reading it. It’s also helpful to comment on parts of the code where bugs often occur or where the choices you made might not be obvious. You might also want to comment on things that are temporary or need to be revisited later.

Comment best practices

1. Be Clear and Concise: Write comments that are easy to understand without getting overly wordy.

2. Stay Relevant: Keep your comments related to the code they describe. Don’t include unrelated information.

3. Update Comments: If you change your code, make sure to update the comments to reflect those changes. Outdated comments can confuse people.

4. Avoid Over-commenting: Don’t comment on every single line. If the code is straightforward, it might not need a comment at all.

Think of it like having guest instructions: you wouldn’t want to over-explain every single detail, just the important ones.

Common mistakes

1. Ignoring Comments: Sometimes, programmers stick to writing code and forget about comments. This can lead to confusion later on. A good habit is to write comments while coding.

2. Misleading Comments: Writing comments that don’t match the code can create misunderstandings. Make sure your comments are accurate.

3. Commenting Obvious Code: Writing comments for very straightforward code can clutter things up. Your comments should add value, not take up space.

Just as you wouldn’t include unnecessary steps in your furniture-building instructions, avoid excessive or pointless comments in your code.

Remember, comments are here to help. With practice, they will become a natural part of your coding process, making your code cleaner and easier to understand for everyone involved!
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Lesson 8 - Variables in Swift
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What is a variable

Think of a variable as a box where you can store something. Just like you might keep your favorite toys in a special box, in programming, we keep data in variables. A variable can hold different kinds of information, like numbers, letters, or even more complex things like lists or collections of data. The main idea is that you can put something in the variable (like putting a toy in a box), and later, you can take it out, look inside, or change what’s in it.

var keyword

In Swift, we use the keyword var to tell the program that we are creating a variable.  It’s like saying, "I’m building a new box!" For example, if you want to create a box for your age, you would write:

––––––––
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swift

var age = 10






––––––––
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Here, age is the name of our box, and it holds the number 10. If we wanted to change age later, we could easily do so.

Variable naming rules

When naming your variables, think of it like naming a pet. You want a name that makes sense. Here are some simple rules to follow:

1. Start with a letter. (For example, myAge is okay, but 1stAge is not.)

2. Use letters, numbers, or underscores. (So, my_age or age1 are good choices.)

3. Don’t use spaces. (We can’t have names like my age—it won't work!)

4. Avoid special characters like @, %, or #. 

Make your variable names clear and descriptive. Instead of calling a variable x, try numberOfApples so you know exactly what it is for!

Declaring variables

Declaring a variable means you're saying, "Here’s my box. I’m going to use it!" When you declare a variable in Swift, you typically assign it an initial value. For instance:
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