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¡WELCOME TO rust!

Rust is a modern, systems programming language that is quickly gaining popularity. Rust is designed to be safe, fast, and expressive. It is a good choice for a variety of applications, including web development, system programming, and embedded systems.

This book is a comprehensive introduction to Rust. It covers all the basics of the language, including:


	Syntax

	Types

	Control flow

	Functions

	Modules

	Ownership

	Concurrency

	I/O

	Testing



The book also covers a number of advanced topics, such as:


	Performance optimization

	Concurrency primitives

	FFI

	System programming



Web development

This book is a great resource for anyone who wants to learn Rust. It is written in a clear and concise style, and it includes a number of examples and exercises to help you learn the language.

Who this book is for

This book is for anyone who wants to learn Rust. It is a good choice for beginners and experienced developers alike.

What you will learn

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


	Write Rust code that is safe, fast, and expressive

	Use Rust to build a variety of applications



How to use this book

This book is designed to be read from start to finish. However, you can also use it as a reference.

Additional resources

In addition to this book, there are a number of other resources available to help you learn Rust. These include:


	The Rust documentation

	The Rust community

	Rust tutorials and courses



Conclusion

Rust is a powerful and versatile language that can be used to build a variety of applications. This book is a great resource for anyone who wants to learn Rust.

¡Go!
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1. Introduction
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1.1. What is Rust?
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Rust is a modern, systems programming language that combines the performance and efficiency of C++ with the safety and reliability of languages like Rust. It is a general-purpose language that can be used to build a wide variety of applications, including operating systems, web servers, game engines, and embedded systems.

Rust's unique features

Rust has a number of unique features that set it apart from other programming languages. Here are a few of the most important:

	
Ownership: Ownership is a Rust feature that helps to prevent memory leaks and other errors. It ensures that each piece of data has a single owner, and that the owner is responsible for freeing the memory when it is no longer needed.


Example:

fn main() {

let mut x = 1; // x is an integer variable

// This code will cause a memory leak

let y = x; // y is a copy of x

// x is still in scope, but it is no longer being used

x = 2; // This will overwrite the value of x

}

In this example, the variable x is created with the mut keyword, making it mutable. The variable y is then assigned the value of x, creating a copy of x. However, the variable x is still in scope, even though it is no longer being used. This can lead to a memory leak, as the memory for x will not be freed until the end of the program.

––––––––
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Ownership rules: 
	Rust has three ownership rules:

	Each value in Rust has a single owner.






When the owner of a value goes out of scope, the value is dropped.

The drop function for a value is responsible for freeing any resources associated with the value.

	
Borrowing: Borrowing is a Rust feature that allows developers to share data between multiple variables without creating a copy. This can improve performance and memory usage.


Example:

fn main() {

let mut x = 1; // x is an integer variable

// This code will not cause a memory leak

let y = &x; // y is a reference to x

// x is still in scope, and it is still being used

x = 2; // This will change the value of x

// y is still valid, even though the value of x has changed

println!("The value of x is {}", y); // This will print 2

}

In this example, the variable x is created with the mut keyword, making it mutable. The variable y is then assigned a reference to x, rather than a copy of x. This means that y is not responsible for freeing the memory for x.

	
Lifetimes: Lifetimes are a Rust feature that help to ensure that references to data are valid for the correct amount of time. This helps to prevent errors caused by dangling pointers.


Example:

fn main() {

let mut x = 1; // x is an integer variable

// This code will cause a compile-time error

let y = &x; // y is a reference to x

// x is still in scope, but it is no longer being used

x = 2; // This will overwrite the value of x

// y is still valid, even though the value of x has changed

println!("The value of x is {}", y); // This will cause a compile-time error

}

In this example, the variable x is created with the mut keyword, making it mutable. The variable y is then assigned a reference to x, rather than a copy of x. However, the variable x is still in scope, even though it is no longer being used. This can lead to a compile-time error, as the compiler cannot be sure that the reference to x will still be valid when it is used.

To prevent this error, we can use lifetimes to specify the scope of the reference.

fn main() {

let mut x = 1; // x is an integer variable

// This code will not cause
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1.2. Who is Rust for?
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Rust is a modern, systems programming language that combines the performance and efficiency of C++ with the safety and reliability of languages like Rust. It is a general-purpose language that can be used to build a wide variety of applications, including operating systems, web servers, game engines, and embedded systems.

Who should learn Rust?

Rust is a good choice for developers who want to build high-performance, reliable applications. It is also a good choice for developers who want to learn a new programming language that is both challenging and rewarding.

Developers who want to build high-performance applications

Rust is a very fast language. It can be used to build applications that are as fast as C++ or C, while still being safe and reliable. This makes it a good choice for developers who want to build applications that require high performance, such as operating systems, web servers, and game engines.

Developers who want to build reliable applications

Rust has a number of features that help to prevent errors and crashes. These features include ownership, borrowing, and lifetimes. This makes it a good choice for developers who want to build applications that need to be reliable, such as embedded systems and medical devices.

Developers who want to learn a new programming language

Rust is a challenging language to learn, but it is also a very rewarding language to master. Rust teaches developers about the concepts of ownership, borrowing, and lifetimes, which are essential for writing safe and reliable code.

Who should not learn Rust?

Rust is not a good choice for developers who are looking for a simple, easy-to-learn language. Rust is a complex language with a steep learning curve.

Developers who are looking for a simple language

Rust is a complex language with a lot of features. This can make it difficult to learn for developers who are looking for a simple language.

Developers who are not familiar with systems programming

Rust is a systems programming language. This means that it is designed for building low-level applications that interact directly with the operating system. Developers who are not familiar with systems programming may find Rust to be difficult to learn.

––––––––
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Example applications

Rust is a general-purpose language that can be used to build a wide variety of applications. Here are some examples of applications that have been built in Rust:


	
Operating systems: Rust is used to build the Firefox web browser, the Servo web engine, and the Redox operating system.

	
Web servers: Rust is used to build the Rocket web framework and the Actix web framework.

	
Game engines: Rust is used to build the Bevy game engine and the Godot game engine.

	
Embedded systems: Rust is used to build the Zephyr operating system and the NuttX operating system.



Conclusion

Rust is a powerful and versatile language that can be used to build a wide variety of applications. It is a good choice for developers who want to build high-performance, reliable applications. It is also a good choice for developers who want to learn a new programming language that is both challenging and rewarding.
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1.3.  Why learn Rust?
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Rust is a modern, systems programming language that combines the performance and efficiency of C++ with the safety and reliability of languages like Rust. It is a general-purpose language that can be used to build a wide variety of applications, including operating systems, web servers, game engines, and embedded systems.

There are many reasons to learn Rust. Here are a few of the most important:

	
Performance: Rust is one of the fastest programming languages available. It can be used to build applications that are as fast as C++ or C, while still being safe and reliable.


––––––––
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Performance comparison:



	Language

	Benchmark

	Result




	C++

	O(n)

	1000 ns




	Rust

	O(n)

	1200 ns




	C

	O(n)

	1500 ns





This makes Rust a good choice for developers who want to build applications that require high performance, such as operating systems, web servers, and game engines.


	
Safety: Rust has a number of features that help to prevent errors and crashes. These features include ownership, borrowing, and lifetimes.

	
Ownership: Ownership is a Rust feature that helps to prevent memory leaks and other errors. It ensures that each piece of data has a single owner, and that the owner is responsible for freeing the memory when it is no longer needed.

	
Borrowing: Borrowing is a Rust feature that allows developers to share data between multiple variables without creating a copy. This can improve performance and memory usage.

	
Lifetimes: Lifetimes are a Rust feature that help to ensure that references to data are valid for the correct amount of time. This helps to prevent errors caused by dangling pointers.

	
Reliability: Rust is a very reliable language. It has been used to build some of the most critical systems in the world, including the Firefox web browser and the Servo web engine.

	
Expressiveness: Rust is a very expressive language. It allows developers to write concise and efficient code.

	
Community: Rust has a large and active community. There are many resources available to help developers learn Rust, including tutorials, documentation, and online forums.



Conclusion

Rust is a powerful and versatile language that can be used to build a wide variety of applications. It is a good choice for developers who want to build high-performance, reliable applications. It is also a good choice for developers who want to learn a new programming language that is both challenging and rewarding.

Additional benefits of learning Rust

In addition to the benefits mentioned above, learning Rust can also offer the following:


	
Improved understanding of systems programming: Rust is a systems programming language, which means that it is designed for building low-level applications that interact directly with the operating system. Learning Rust can help developers to gain a better understanding of how systems work.

	
Improved code quality: Rust's ownership, borrowing, and lifetimes features can help developers to write safer, more reliable code.

	
Better job opportunities: Rust is a relatively new language, but it is growing in popularity. Learning Rust can make developers more marketable to potential employers.



Conclusion

Rust is a valuable skill for any developer. It is a powerful language that can be used to build a wide variety of applications.
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1.4. Rust's unique features
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Rust is a modern, systems programming language that combines the performance and efficiency of C++ with the safety and reliability of languages like Rust. It is a general-purpose language that can be used to build a wide variety of applications.

Rust has a number of unique features that set it apart from other programming languages. Here are a few of the most important:

Ownership: Ownership is a Rust feature that helps to prevent memory leaks and other errors. It ensures that each piece of data has a single owner, and that the owner is responsible for freeing the memory when it is no longer needed.

Example:

fn main() {

let mut x = 1; // x is an integer variable

// This code will cause a memory leak
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