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A Complete Guide from Fundamentals to Advanced Functional Programming


This book takes you from absolute beginner to advanced F# practitioner through clear explanations, complete code examples, and real-world projects. You will learn the functional programming paradigm, master F#’s unique features like pattern matching and type providers, build production applications for web cloud and data science, and understand how F# fits into the modern .NET ecosystem. By the end you will write correct maintainable and performant code with confidence.







Introduction


You have opened this book because something about F# caught your attention. Maybe you heard it is a functional programming language that runs on .NET. Maybe a colleague mentioned its powerful type system or elegant pattern matching. Perhaps you are simply curious about the third major language in the .NET family and want to understand what makes it different from C# and VB.NET.




Whatever brought you here, this book will give you everything you need to become proficient in F#. We will start from scratch, install the toolchain together, write your first programs, and gradually build up to advanced topics like computation expressions, type providers, and concurrent programming. Along the way you will see complete working code for every concept, understand why each feature exists, and learn when to use it in real projects.




What Is F#


F# is a multi-paradigm programming language that emphasizes functional programming while fully supporting object-oriented and imperative styles. It was designed by Don Syme at Microsoft Research Cambridge and first released in May 2005 as part of Visual Studio 2005 [1]. The language is now open source under the MIT license, maintained by Microsoft and the F# Software Foundation, and runs on .NET across Windows macOS and Linux [2].




The name F# comes from the ML family of languages. ML stands for Meta Language, and F# follows in the tradition of Standard ML OCaml and other strongly typed functional languages. The sharp symbol connects it to C# and the broader .NET ecosystem, signaling that this is a language designed to work seamlessly with existing .NET libraries and tools [3].




F# has several defining characteristics:





	
It is functional-first, meaning the default way to write code emphasizes pure functions immutable data and declarative expressions. This does not mean you cannot use objects or mutable state when appropriate, but the language makes it easy to choose the functional approach.



	
It has a powerful type system with full type inference. You rarely need to write explicit type annotations because the compiler can deduce types from how values are used. This gives you the safety of static typing without the verbosity.



	
It supports pattern matching, a way to destructure data and handle different cases declaratively. Pattern matching is one of F#’s most distinctive features and replaces many nested conditionals with clean readable code.



	
It offers seamless .NET interoperability. You can call any .NET library from F# and expose F# types to C# VB.NET or any other .NET language. This makes F# practical for real-world projects that depend on existing infrastructure.









Why Learn F#


You might be wondering whether learning F# is worth the investment of time. Here are five reasons it is.




First, F# will make you a better programmer in any language. Functional programming concepts like immutability pure functions and composition improve code quality regardless of what language you write. When you learn to think functionally in F#, those ideas transfer to C# Python JavaScript or whatever else you work with. Scott Wlaschin, author of the popular F# for Fun and Profit blog, identifies five benefits of F#: conciseness convenience correctness concurrency and completeness [4].




Second, F# produces more correct code. The strong type system catches errors at compile time that would otherwise surface as runtime crashes. Pattern matching exhaustiveness checking ensures you handle all possible cases. Immutability eliminates entire categories of bugs related to shared mutable state. These features matter most in large systems where a single missed edge case can cause production failures.




Third, F# is concise. You will write fewer lines of code to express the same logic compared to C#. Type inference reduces boilerplate. Pattern matching replaces verbose conditional chains. Higher-order functions eliminate repetitive loops. This conciseness is not just about saving keystrokes but about making your intent clearer and reducing the surface area for mistakes.




Fourth, F# excels at concurrent and parallel programming. The language provides built-in support for asynchronous workflows, a lightweight actor model through MailboxProcessor, and tools for parallel computation. Immutable data by default means you can share state between threads without locks or synchronization primitives. This matters enormously in modern applications that must handle many simultaneous operations.




Fifth, F# gives you access to the entire .NET ecosystem. You can use Entity Framework ASP.NET Core Azure SDKs Windows Forms WPF MAUI and thousands of NuGet packages without any special adapters. If you are already a .NET developer, learning F# adds a powerful new tool to your existing toolkit rather than forcing you to abandon everything you know.





Who This Book Is For


This book assumes you have some programming experience but no prior knowledge of F# or functional programming. You should be comfortable with basic concepts like variables functions control flow and data structures in any language. If you have written code in C# Java Python or similar languages, you are ready for this book.




If you are new to programming entirely, you might find some sections challenging. The fundamental ideas are explained carefully, but functional programming introduces ways of thinking that differ from what most beginners first encounter. Consider starting with a general programming introduction before tackling this material.





How This Book Is Organized


The book progresses in three stages: foundation core mastery and application.




Chapters 1 through 4 establish the foundation. You will install the toolchain, learn basic syntax, understand values and functions, master pattern matching, and work with F#’s collection types. By the end of this section you will be comfortable writing simple F# programs and using the interactive development environment.




Chapters 5 through 10 cover core concepts in depth. You will explore records discriminated unions and algebraic data types, organize code into modules, use object-oriented features when needed, work with generics and advanced type systems, dive into functional programming theory including monads and functors, and master computation expressions for sequencing complex operations.




Chapters 11 through 15 focus on mastery and real-world application. You will learn robust error handling strategies, build concurrent and parallel programs, use type providers to access external data with compile-time safety, optimize performance, test your code thoroughly, interoperate with C#, and build complete applications for web cloud desktop and data science scenarios.





How to Use This Book


Read the chapters in order. Each chapter builds on concepts introduced earlier, so skipping ahead may leave gaps in your understanding. The progression is deliberate: fundamentals first, then increasingly sophisticated techniques.




Work through the code examples as you read. Do not just skim them. Type the code into F# Interactive or a script file and run it yourself. Modify the examples to see what happens when you change things. This hands-on practice is essential for internalizing functional programming concepts that may feel unfamiliar at first.




Pay attention to the explanations of why each feature exists, not just how to use it. Understanding the design rationale helps you decide when a tool is appropriate and when another approach might be better. F# gives you many options, and knowing which to choose is part of mastery.





A Note on Code Examples


Every code example in this book is complete and executable. You can copy any snippet directly into F# Interactive or a script file and run it without modification. Examples include expected output so you can verify your results match what you should see.




Code follows modern F# conventions and targets current stable versions of the language and .NET runtime. Where relevant, examples note compatibility considerations for older environments.





Your First Glimpse of F#


Before we dive into installation and setup, let me show you a small taste of what F# code looks like. This example defines a function that calculates the area of different geometric shapes using pattern matching:



 1 type Shape =
 2     | Circle of radius: float
 3     | Rectangle of width: float * height: float
 4     | Triangle of base: float * height: float
 5 
 6 let area (shape: Shape) =
 7     match shape with
 8     | Circle r -> System.Math.PI * r * r
 9     | Rectangle (w, h) -> w * h
10     | Triangle (b, h) -> b * h / 2.0
11 
12 // Using the function
13 let circleArea = area (Circle 5.0)
14 printfn "Circle area: %f" circleArea
15 
16 let rectArea = area (Rectangle (4.0, 6.0))
17 printfn "Rectangle area: %f" rectArea





Output:



1 Circle area: 78.539816
2 Rectangle area: 24.000000





Notice several things about this code. The Shape type is a discriminated union that can represent exactly three possibilities and nothing else. The area function uses pattern matching to handle each case cleanly. There are no explicit return statements because the last expression in each branch becomes the result. Types are inferred from context so you rarely see redundant annotations.




This small example demonstrates many of F#’s strengths: precise data modeling, exhaustive case handling, concise syntax and declarative style. By the end of this book you will write code like this naturally and understand every detail of how it works.




Let us begin your journey into F# programming.













Chapter 1: Welcome to F#


Why F# Matters Today


The software landscape in 2026 is defined by complexity. Applications must handle massive amounts of data, serve thousands of concurrent users, integrate with dozens of external services and remain maintainable over years of evolution. Traditional approaches that worked for simpler systems struggle under these demands.




F# addresses this complexity through a combination of functional programming principles and pragmatic integration with the .NET platform. The language emerged from Microsoft Research Cambridge in the early 2000s when Don Syme recognized that strongly typed functional languages like ML could bring mathematical rigor to industrial software development [5]. After years of research and refinement, F# 1.0 shipped with Visual Studio 2005, becoming Microsoft’s first officially supported functional language.




Since then F# has matured steadily. It became open source in 2011 under the MIT license, expanded to run on .NET Core for cross-platform development, and gained features like type providers that have no direct equivalent in other mainstream languages [6]. Today F# is used by organizations worldwide for quantitative finance at firms like Jane Street and Credit Suisse, data science pipelines at BlueMountain Capital, web services built with Giraffe and ASP.NET Core, and domain-specific tools across healthcare logistics and telecommunications.




What makes F# distinctive in the modern landscape are five characteristics that together form a compelling value proposition.




Conciseness: F# code is typically shorter than equivalent C# or Java code without sacrificing clarity. Type inference eliminates boilerplate annotations. Pattern matching replaces nested conditionals. Higher-order functions remove repetitive loop structures. A feature that might require fifty lines in an object-oriented language often needs ten to fifteen in F#. This brevity reduces cognitive load and makes code easier to review and maintain.




Correctness: The type system catches errors before your program runs. If a function expects a User but receives a string, the compiler tells you immediately. Pattern matching warns you when you forget to handle a case. Discriminated unions make impossible states unrepresentable in the type system itself. These compile-time guarantees prevent entire categories of bugs that would otherwise require extensive testing to uncover.




Concurrency: Modern hardware has many cores, but writing correct concurrent code is notoriously difficult. F# makes concurrency easier through immutable data by default, lightweight async workflows and a built-in actor model. When data cannot change after creation, threads can read it simultaneously without locks or race conditions. This property alone eliminates most common concurrency bugs.




Interoperability: F# does not ask you to abandon the .NET ecosystem. You use Entity Framework for database access, ASP.NET Core for web development, Azure SDKs for cloud services and any of the hundreds of thousands of NuGet packages available. At the same time you can expose F# libraries to C# projects so teams gradually adopt functional patterns without rewriting everything at once.




Expressiveness: Features like computation expressions, type providers and active patterns let you create domain-specific languages embedded directly in F#. You write SQL-like queries against databases with compile-time checking, parse JSON responses into strongly typed objects automatically and sequence complex async operations with clean readable syntax. These tools make sophisticated programming patterns accessible without sacrificing safety.





Your First F# Program


Let us write your first complete F# program before worrying about installation details. This section assumes you have a basic understanding of what a console application is: a program that runs in a terminal window and communicates through text input and output.




Create a new file called Program.fs with the following content:



 1 open System
 2 
 3 [<EntryPoint>]
 4 let main argv =
 5     printfn "Hello from F#!"
 6     
 7     let name = if argv.Length > 0 then argv.[0] else "World"
 8     printfn "Hello, %s!" name
 9     
10     // Simple calculation
11     let numbers = [1; 2; 3; 4; 5]
12     let sum = List.sum numbers
13     printfn "Sum of %A is %d" numbers sum
14     
15     // Pattern matching example
16     let greet timeOfDay =
17         match timeOfDay with
18         | "morning" -> "Good morning!"
19         | "afternoon" -> "Good afternoon!"
20         | "evening" -> "Good evening!"
21         | _ -> "Hello!"
22     
23     printfn "%s" (greet "morning")
24     
25     0 // Exit code





This program demonstrates several fundamental F# concepts that we will explore in detail later:




The open System statement imports the System namespace, giving access to .NET types and functions. This is similar to using System in C#.




The [<EntryPoint>] attribute marks the main function as the program entry point where execution begins. Without this attribute, F# cannot locate the starting function for a console application.




The main function takes an array of command-line arguments called argv. The type is inferred from context so you do not need to declare it explicitly.




The let name = ... line creates an immutable value binding. Once name is assigned, it cannot be changed within this scope. This immutability is the default in F# and one of its defining characteristics.




The if argv.Length > 0 then ... else ... expression shows that conditionals in F# are expressions that produce values, not statements that control flow. The entire if-then-else construct evaluates to a string that gets bound to name.




The list literal [1; 2; 3; 4; 5] creates an immutable linked list containing five integers. Semicolons separate elements in F# lists, which differs from the comma-separated syntax in many other languages.




The List.sum numbers call applies a higher-order function from the standard library. Functions like sum map filter and fold operate on collections without requiring explicit loops.




The greet function demonstrates pattern matching with the match ... with construct. Each case after a pipe symbol specifies a pattern to match and an arrow points to the result when that pattern succeeds. The underscore as the final case is a wildcard that matches anything not caught by previous patterns.




The printfn "%s" (greet "morning") call uses formatted output similar to C#’s Console.WriteLine or Python’s f-strings. Format specifiers like %s for strings and %d for integers tell printfn how to convert values to text.




The final 0 is the return value of main, serving as the program exit code. By convention zero indicates successful completion while nonzero values signal errors.




To run this program you need the .NET SDK installed, which we will cover in the next section. Once set up, navigate to the directory containing Program.fs and execute:



1 dotnet new console -lang F# --force
2 dotnet run





Or if you have already created a project structure:



1 dotnet run -- morning





The output should be:



1 Hello from F#!
2 Hello, World!
3 Sum of [1; 2; 3; 4; 5] is 15
4 Good morning!





If you passed a name as a command-line argument, the greeting would include that name instead of World. Try running it with different arguments to see how the program responds.





Installing the F# Toolchain


F# development requires three components: the .NET SDK which includes the F# compiler, a code editor or IDE and optionally additional tools for interactive development. The good news is that all core tools are free and open source.




Installing the .NET SDK




The .NET SDK contains everything needed to compile run and debug F# programs. It includes:





	
dotnet: The command-line interface for building running and managing .NET projects



	
fsc: The F# compiler (invoked through dotnet)



	
fsi: F# Interactive, the REPL environment we will use extensively



	
The FSharp.Core library containing standard functions and types








Visit https://dotnet.microsoft.com/download and install the latest LTS (Long Term Support) version of the .NET SDK for your operating system. As of this writing, .NET 8 LTS is recommended for production use while .NET 10 provides the newest features [7]. The installer automatically adds dotnet to your system PATH so you can invoke it from any terminal window.




Verify installation by opening a terminal and running:



1 dotnet --version
2 dotnet fsi --help





The first command should display the SDK version number. The second confirms F# Interactive is available. If either command fails, check that the PATH includes the directory where dotnet was installed (typically C:\Program Files\dotnet on Windows or /usr/share/dotnet on Linux).




Choosing an Editor or IDE




You can write F# code in any text editor, but certain tools provide superior experiences through syntax highlighting IntelliSense and integrated F# Interactive support.




Visual Studio: On Windows, Visual Studio 2022 provides the most complete F# experience. Download it from https://visualstudio.microsoft.com/downloads/ and during installation select the “ASP.NET and web development” workload or manually check “F# language support” in individual components. Visual Studio offers project templates, debugging, profiling and deep integration with F# Interactive through Ctrl+Alt+F [8].




Visual Studio Code: VS Code is free cross-platform and works excellently with F# through the Ionide extension pack. Install VS Code from https://code.visualstudio.com/, then open the Extensions view and install “Ionide-fsharp” by Ionide. This provides syntax highlighting IntelliSense error checking and inline F# Interactive [9].




JetBrains Rider: Rider supports F# natively without requiring additional plugins. It offers intelligent code completion refactoring tools and debugging comparable to Visual Studio. Available from https://www.jetbrains.com/rider/ with a free trial period [10].




Command line only: If you prefer minimal tooling, any text editor plus the dotnet CLI is sufficient. F# compiles and runs identically regardless of which editor you use to write the code. Many experienced F# developers work primarily in VS Code or even Vim/Neovim with language server support.




Creating Your First Project




The .NET CLI provides scaffolding commands that create standard project structures. Open a terminal and run:



1 mkdir fsharp-learning
2 cd fsharp-learning
3 dotnet new console -lang F#





This creates a new console application with the following structure:



1 fsharp-learning/
2 ├── fsharp-learning.fsproj
3 └── Program.fs





The .fsproj file is an MSBuild project file that specifies compilation settings, target framework and dependencies. Open it to see its contents:



1 <Project Sdk="Microsoft.NET.Sdk">
2   <PropertyGroup>
3     <OutputType>Exe</OutputType>
4     <TargetFramework>net8.0</TargetFramework>
5   </PropertyGroup>
6 </Project>





This minimal project targets .NET 8 and produces an executable. The SDK-style project format means most configuration happens implicitly through conventions rather than explicit XML elements.




Run the template program with:



1 dotnet run





You should see “Hello from F#!” in the terminal. This confirms your toolchain is working correctly.




Installing Additional Tools




For productive F# development consider these optional but recommended tools:





	
Ionide-fsharp: If using VS Code, install this extension pack for full language support



	
FSharp.Formatting: For generating documentation from code comments (install via NuGet in projects)



	
.NET Extension Pack: In VS Code, this meta-extension includes Ionide plus other useful .NET tools








If you plan to work with databases or external data sources extensively:





	
SQLProvider: Provides compile-time type safety for SQL queries (dotnet add package SQLProvider)



	
FSharp.Data: Type providers for JSON XML and CSV (dotnet add package FSharp.Data)









Hello F# Interactive


F# Interactive (FSI) is the REPL environment for F#: Read-Eval-Print Loop. You type code, press Enter, and immediately see results without compiling a full project. FSI is invaluable for learning the language, testing small snippets, exploring libraries and prototyping ideas before committing them to production code [11].




Start F# Interactive from your terminal:



1 dotnet fsi





You will see a prompt like this:



1 Microsoft (R) F# Interactive version XX.XX.XXXX for .NET XX.XXX.X
2 Copyright (c) Microsoft Corporation. All Rights Reserved.
3 
4 For help type > #help;;
5 
6 > 





Type an expression and terminate it with double semicolons ;;:



1 > 2 + 2;;
2 val it : int = 4





FSI evaluates the expression, prints the result and binds it to a special value called it. You can reference it in subsequent expressions:



1 > it * 3;;
2 val it : int = 12





Define a named value using let:



1 > let greeting = "Hello, F#!";;
2 val greeting : string = "Hello, F#!"
3 
4 > printfn "%s" greeting;;
5 Hello, F#!
6 val it : unit = ()





The type annotation after each definition shows what FSI inferred. greeting has type string, and the printfn call returns unit which is F#’s equivalent of void in other languages. The empty parentheses () represent the single value of type unit.




Define a function:



1 > let square x = x * x;;
2 val square : int -> int = <fun:it:square@10-1>
3 
4 > square 5;;
5 val it : int = 25





The inferred type int -> int reads as “a function from int to int”. The <fun:...> notation indicates this is a function value.




FSI supports many directives that control its behavior:





	
#help;; shows available commands



	
#quit;; exits FSI



	
#time "on";; measures execution time of subsequent expressions



	
#load "file.fsx";; loads and executes a script file



	
#r "nuget: PackageName";; references a NuGet package








For example, to use a package interactively:



1 > #r "nuget: FSharp.Data";;
2 > open FSharp.Data;;
3 > let json = Json.Parse("{ \"name\": \"Alice\", \"age\": 30 }");;
4 val json : Microsoft.FSharp.Data.JsonValue = 
5   {
6     ["name":"Alice"]
7     ["age":30]
8   }





Script Files




Instead of typing code directly into FSI, you can write it in .fsx script files and execute them:




Create a file called hello.fsx:



1 printfn "Hello from a script file!"
2 
3 let numbers = [1..10]
4 let squares = List.map (fun x -> x * x) numbers
5 printfn "Squares: %A" squares





Run it with:



1 dotnet fsi hello.fsx





Output:



1 Hello from a script file!
2 Squares: [1; 4; 9; 16; 25; 36; 49; 64; 81; 100]





Script files are perfect for data analysis, one-off tasks and learning exercises. They run in FSI context so you get interactive-style evaluation without the overhead of a full project.




Using FSI with Visual Studio Code




If you installed Ionide, VS Code provides inline F# Interactive. Open an .fs or .fsx file and hover over any expression to see its evaluated result displayed inline. You can also send selections to FSI using Ctrl+Enter (or Cmd+Enter on macOS) without leaving your editor.




This tight integration between editing and evaluation is one of the most powerful workflows in F# development. Write a function, immediately test it with sample inputs, tweak based on results, repeat until satisfied. This REPL-driven development style accelerates learning and reduces bugs.





Understanding the F# Development Workflow


F# supports several development patterns that differ from what you might be used to in C# or Java. Understanding these workflows will help you choose the right approach for each situation.




REPL-Driven Development




The most idiomatic F# workflow starts with F# Interactive. You prototype code interactively, experiment with different approaches and refine your logic before committing anything to a formal project. This bottom-up exploration is natural for functional programming because functions are small composable units that test easily in isolation.




Typical REPL-driven session:





	
Open FSI or a script file



	
Define helper functions and test them immediately



	
Compose functions together and verify results



	
Once satisfied, copy working code into a project file



	
Add proper documentation and error handling for production use








This workflow contrasts with traditional top-down development where you design the entire architecture before writing implementation details. F# encourages discovering solutions through experimentation while maintaining type safety throughout.




Project-Based Development




For larger applications you will use standard .NET project structures:



1 dotnet new console -lang F#      # Console application
2 dotnet new classlib -lang F#     # Library
3 dotnet new webapi -lang F#       # Web API
4 dotnet new sln                   # Solution file





A typical solution might contain multiple projects:



1 MyApp.sln
2 ├── src/
3 │   ├── MyApp.Core/        # Domain logic in pure F#
4 │   ├── MyApp.Api/         # Web API using Giraffe
5 │   └── MyApp.Tests/       # Unit and property-based tests
6 └── test/
7     └── MyApp.Integration/ # Integration tests





Use dotnet sln add to include projects in the solution and dotnet add reference to link dependencies between them. Build everything with dotnet build and run with dotnet run --project src/MyApp.Api.




Scripting for Data Work




F# scripts (.fsx) excel at data exploration and analysis tasks. Combine type providers for data access, Deedle for manipulation and XPlot for visualization in a single script file:



 1 // analyze.fsx
 2 #r "nuget: FSharp.Data"
 3 #r "nuget: Deedle"
 4 
 5 open FSharp.Data
 6 open Deedle
 7 
 8 let csv = Csv.Load("data.csv")
 9 let frame = Frame.ofRecords csv.Rows
10 printfn "Shape: %A" frame.Shape





Run with dotnet fsi analyze.fsx. This pattern is common in data science where you iterate rapidly on analysis approaches before formalizing them into production pipelines.




Continuous Integration and Deployment




F# projects integrate seamlessly with standard .NET CI/CD tooling. GitHub Actions, Azure DevOps and other platforms support dotnet CLI commands natively:



 1 # Example GitHub Actions workflow snippet
 2 steps:
 3   - uses: actions/checkout@v4
 4   - uses: actions/setup-dotnet@v4
 5     with:
 6       dotnet-version: '8.0.x'
 7   - run: dotnet restore
 8   - run: dotnet build --configuration Release
 9   - run: dotnet test
10   - run: dotnet publish -c Release -o ./publish





No F#-specific configuration needed beyond what any .NET project requires.





Chapter Summary and What’s Next


In this chapter you learned why F# matters in modern software development, wrote your first complete program, installed the toolchain, explored F# Interactive and understood common development workflows. You now have everything set up to begin learning the language itself.




The next chapter dives into core language fundamentals: values and immutability, type inference, function definitions, operators and expressions. These concepts form the foundation for everything that follows, so take time to work through each example carefully in F# Interactive before moving on.













Chapter 2: Core Language Fundamentals
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.

Values Variables and Immutability
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Types and Type Inference
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Functions and Function Calls
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Comments and Documentation
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Basic Operators and Expressions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Working Effectively with F# Interactive
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Chapter Summary and What’s Next
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.










Chapter 3: Control Flow and Pattern Matching
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.

Conditional Expressions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Recursive Functions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Loops and Iteration
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Pattern Matching Fundamentals
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Advanced Pattern Matching Techniques
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Active Patterns
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Chapter Summary and What’s Next
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.










Chapter 4: Data Structures and Collections
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.

Tuples
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Lists and Linked Lists
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Arrays and Mutable Collections
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Sequences and Lazy Evaluation
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Sets and Maps
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


The Option Type
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Higher-Order Collection Functions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Chapter Summary and What’s Next
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.










Chapter 5: Records Discriminated Unions and Algebraic Data Types
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.

Record Types
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Discriminated Unions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Combining Records and Discriminated Unions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Algebraic Data Type Theory
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.


Modeling Real-World Domains
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/masteringf.
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