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Introduction 

◆ 

 

 Welcome to a tailored learning journey in the world of C# programming. Designed for indivi

duals who already grasp basic programming concepts, this book aims to equip beginners wit

h the essential knowledge necessary to master C#. Each section of this guide is crafted to ens

ure that you gain a deep understanding of key C# elements without overwhelming details. 

 

Whether you're starting out or revisiting the fundamentals as a seasoned programmer, this b

ook serves as a focused resource to brush up on the essentials. Our concise approach allows 

you to efficiently learn and apply your skills in practical scenarios. 

 

We encourage you to leave a review or comment after your reading experience. Your feedba

ck not only helps us improve but also assists your fellow engineers in discovering this valuabl

e resource. Sharing your thoughts and insights can greatly benefit others in similar positions, 

fostering a community of learning and growth. 

 

 

 

 

  



1 

 

Static Typing 

 

Static typing in C# means that variable types are explicitly declared and determined at compi

le time. 

 

 

In the following example, we assign integers and strings to variables, demonstrating C#’s stat

ic typing. 

 

[Code] 

 

int number = 5; 

string greeting = "Hello, world!"; 

Console.WriteLine(number); 

Console.WriteLine(greeting); 

 

 

[Result] 

 

5 

Hello, world! 

 

 

 

In this example, the variable number is explicitly declared as an int, and greeting is declared a

s a string. This is essential in C# because the type of each variable is fixed at compile time an



d cannot change throughout the program, which helps prevent many common type-related 

errors that can occur in dynamically typed languages. The explicit type declaration enhances 

code readability, debugging, and performance optimization, as the compiler can make more 

assumptions and optimizations. 

 

 

[Trivia] 

Static typing helps catch errors at compile time rather than at runtime, which generally result

s in more robust and maintainable code. It also allows Integrated Development Environment

s (IDEs) to provide features like type inference, code completion, and more effective refactori

ng tools. 

 

  



2 

 

Value Types and Reference Types 

 

C# distinguishes between value types and reference types, which are stored and handled diff

erently in memory. 

 

 

Below is an example showcasing the difference between a value type and a reference type. 

 

[Code] 

 

int value1 = 10; 

int value2 = value1; 

value2 = 20; 

Console.WriteLine("Value1: " + value1);  // Output will be based on the value type behavior 

Console.WriteLine("Value2: " + value2);  // Demonstrates independent copy behavior 

string ref1 = "Hello"; 

string ref2 = ref1; 

ref2 = "World"; 

Console.WriteLine("Ref1: " + ref1);  // Output will reflect reference type behavior 

Console.WriteLine("Ref2: " + ref2);  // Shows independent reference due to string immutabilit

y 

 

 

[Result] 

 

Value1: 10 



Value2: 20 

Ref1: Hello 

Ref2: World 

 

 

 

In the value type example (int), changing value2 does not affect value1 because when value2 

is assigned value1, a new independent copy of the value is created. In contrast, with referenc

e types (string in this case), both ref1 and ref2 initially point to the same data. However, strin

gs are immutable in C#, so when ref2 is changed, it actually points to a new string object, lea

ving ref1 unchanged. This behavior is crucial for understanding how memory management a

nd data manipulation work in C#, affecting performance and functionality. 

 

 

[Trivia] 

Understanding the distinction between value types and reference types is essential for mana

ging memory efficiently in C#. Value types are stored on the stack, which allows quicker acce

ss but limited flexibility. Reference types are stored on the heap, which is more flexible but re

quires overhead for memory management.4 
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Properties in C# 

 

Properties in C# are members that provide a flexible mechanism to read, write, or compute t

he values of private fields. 

 

 

The following example illustrates a simple class with a private field and a property that provid

es access to this field. 

 

[Code] 

 

public class Person 

{ 

    private string name; // Private field 

    // Public property 

    public string Name 

    { 

        get { return name; }     // Get method 

        set { name = value; }    // Set method 

    } 

} 

class Program 

{ 

    static void Main() 

    { 

        Person person = new Person(); 



        person.Name = "Alice";   // Using the set accessor 

        Console.WriteLine(person.Name);  // Using the get accessor 

    } 

} 

 

 

[Result] 

 

Alice 

 

 

In C#, properties play a crucial role in encapsulation, one of the fundamental principles of obj

ect-oriented programming. They allow the class to control how important fields are accessed 

and modified. In our example:private string name;: This line declares a private field named na

me. This field cannot be accessed directly from outside the class, which protects the field fro

m unwanted external modifications.public string Name: This property acts as a safe way to ac

cess the private field. It includes two parts:get { return name; }: This is a get accessor, used to 

return the value of the private field. When someone outside the class wants to get the value 

of Name, this accessor is invoked.set { name = value; }: This is a set accessor, used to assign a 

new value to the private field. The value keyword represents the value being assigned to the 

property.Properties can also be read-only (if they have no set accessor) or write-only (if they 

have no get accessor), depending on the needs of your program. 

 

 

[Trivia] 

In more advanced scenarios, properties can use more complex logic in get and set accessors, 

not just simple assignments. For example, you could add validation in the set accessor to che

ck the incoming value before setting the field. 
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Indexers in C# 

 

Indexers allow instances of a class or struct to be indexed just like arrays. 

 

 

The following example demonstrates a class that simulates an internal array through an inde

xer. 

 

[Code] 

 

public class SimpleArray 

{ 

    private int[] array = new int[10]; // Internal private array 

    // Indexer definition 

    public int this[int index] 

    { 

        get { return array[index]; }    // Get indexer 

        set { array[index] = value; }   // Set indexer 

    } 

} 

class Program 

{ 

    static void Main() 

    { 

        SimpleArray sa = new SimpleArray(); 

        sa[0] = 10;  // Using the set indexer 



        sa[1] = 20;  // Using the set indexer 

        Console.WriteLine(sa[0]);  // Using the get indexer 

        Console.WriteLine(sa[1]);  // Using the get indexer 

    } 

} 

 

 

[Result] 

 

10 

20 

 

 

 

Indexers in C# are a syntactic convenience that allows an object to be indexed like an array. 

Here’s a deeper look at the indexer used in the example:private int[] array = new int[10];: This 

private field holds an array of integers. The array is used internally to store data.public int this

[int index]: This is the syntax for declaring an indexer. The this keyword is followed by a para

meter list enclosed in square brackets. The parameter indicates the index position.get { retur

n array[index]; }: The get accessor for the indexer returns the value at the specified index.set { 

array[index] = value; }: The set accessor assigns a value to the array at the specified index. Th

e value keyword represents the value being assigned.Indexers can be very powerful, especiall

y in classes that encapsulate complex data structures. They provide a way to access elements 

in a class that encapsulates a collection or array with the simplicity of using array syntax. 

 

 

[Trivia] 

You can define indexers not only for single parameters but also for multiple parameters, enh

ancing the capability to mimic multi-dimensional arrays or more complex data structures.4 

 

  



5 

 

Events in C# 

 

Events in C# are a way to send notifications to multiple subscribers when something significa

nt happens in your program. 

 

 

Below is a simple example demonstrating how to declare and use events in C#. We'll create a 

class that triggers an event when a method is called. 

 

[Code] 

 

using System; 

public class ProcessBusinessLogic 

{ 

    // Declare the delegate 

    public delegate void ProcessCompletedEventHandler(object sender, EventArgs e); 

    // Declare the event 

    public event ProcessCompletedEventHandler ProcessCompleted; 

    // Method to trigger the event 

    public void StartProcess() 

    { 

        Console.WriteLine("Process Started."); 

        // Some process logic here 

        OnProcessCompleted(EventArgs.Empty); 

    } 

    protected virtual void OnProcessCompleted(EventArgs e) 



    { 

        // Check if there are any subscribers 

        ProcessCompleted?.Invoke(this, e); 

    } 

} 

class Program 

{ 

    static void Main(string[] args) 

    { 

        ProcessBusinessLogic pbl = new ProcessBusinessLogic(); 

        pbl.ProcessCompleted += (sender, e) => Console.WriteLine("Process Completed."); 

        pbl.StartProcess(); 

    } 

} 

 

 

[Result] 

 

Process Started. 

Process Completed. 

 

 

 

In the provided example, we have a class called ProcessBusinessLogic. This class contains a d

elegate named ProcessCompletedEventHandler, which defines the signature for methods tha

t can respond to the event. The event itself, ProcessCompleted, uses this delegate type.The 

method StartProcess is used to simulate a process. When this method is called, it eventually t

riggers the ProcessCompleted event by calling OnProcessCompleted, which checks if there ar

e any subscribers to the event. If there are, it invokes the event, passing itself (this) and an Ev

entArgs object to the subscribers.This pattern allows other parts of your application to react t

o changes or significant actions within the class without tightly coupling the components. 
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