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Introduction
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This Book is wonderful because it has not only fundamental concepts but also intermediate and advanced ones.

	Primitive Data Types

	Continuous Integration and Deployment (CI/CD) in C#

	Best Practices for C# Code

	Internationalization and Localization in C#

	C# Interoperability with Native Code

	Design Patterns in C#


And many more concepts that will help you feel more confident with the C# programming language.

By knowing these concepts, you will begin to handle the C# Syntax more efficiently and will help you with most of the Code quickly.
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1. Primitive Data Types
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What is C#?
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C# (pronounced C-sharp) is a modern, object-oriented programming language developed by Microsoft. It was designed for building Windows applications but has evolved into a versatile language used for various types of software development, including web applications, mobile apps, and more.
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Key Features of C#
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	Object-Oriented: C# supports the principles of object-oriented programming, making it easier to organize and structure code.

	Type-Safe: C# is a statically-typed language, meaning variables must be declared with a specific data type, enhancing code safety.

	Interoperability: C# can seamlessly interoperate with other languages, especially those in the .NET ecosystem.

	Memory Management: It includes automatic memory management through garbage collection, reducing the risk of memory leaks.
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.NET Framework
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C# is closely associated with the .NET Framework, a comprehensive platform for building, deploying, and running applications. The .NET Framework provides a runtime environment, a large class library, and various development tools for C# and other languages.
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Versions of C# and .NET Framework

[image: ]


C# and the .NET Framework have evolved over the years, with new features and improvements introduced in each version. Developers should be aware of the version they are working with, as it may affect language features and compatibility.
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Setting Up the Development Environment

[image: ]


To start coding in C#, you need a development environment. Microsoft Visual Studio is a popular integrated development environment (IDE) for C# development. It provides a user-friendly interface, powerful debugging tools, and seamless integration with the .NET Framework.
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Your First C# Program
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Let's write a simple "Hello, World!" program to get started with C#:

using System;

class Program

{

static void Main()

{

Console.WriteLine("Hello, World!");

}

}

This basic example demonstrates the structure of a C# program, including the using directive and the Main method, which serves as the entry point.

This introduction lays the foundation for understanding C# and its relationship with the .NET Framework. As you delve into the subsequent topics, you'll explore the language's features and its vast ecosystem for building diverse applications.
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2. C# Data Types and Variables
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Understanding Data Types
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In C#, every variable has a data type, specifying the kind of data it can hold. The common data types in C# include:

	Integer Types: int, long, short, byte

	Floating-Point Types: float, double

	Decimal Type: decimal

	Character Type: char

	Boolean Type: bool

	String Type: string


Choosing the right data type is crucial for efficient memory usage and accurate representation of data.
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Declaring Variables
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Variables are used to store data in a program. In C#, you declare a variable by specifying its data type and a name. 

For example:

int age;

float price;

string name;
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Initializing Variables
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Variables can be initialized (assigned an initial value) at the time of declaration or later in the program. 

Here's an example of both:

int quantity = 10; // Initialization at declaration

float temperature; // Declaration without initialization

temperature = 98.6f; // Initialization later in the program
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Type Inference (var keyword)
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C# supports type inference using the var keyword, allowing the compiler to automatically determine the data type based on the assigned value. 

For example:

var count = 5; // Compiler infers int

var price = 19.99; // Compiler infers double
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Constants
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Constants are variables whose values cannot be changed once assigned. They are declared using the const keyword:

const double PI = 3.14159;
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Conversion between Data Types
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C# supports implicit and explicit conversion between compatible data types. Implicit conversion is done automatically, while explicit conversion requires the use of casting. 

For example:

int numInt = 10;

double numDouble = numInt; // Implicit conversion

int newInt = (int)numDouble; // Explicit conversion (casting)
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Nullable Types
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In C#, value types cannot be assigned a value of null. However, by using nullable types, you can explicitly allow a value type to be null. 

For example:

int? nullableInt = null;

Understanding C# data types and variables is fundamental for writing robust and efficient programs. As you progress, you'll encounter situations where choosing the right data type and managing variables effectively are critical for successful application development.
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3. Operators and Expressions in C#
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Introduction to Operators
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Operators in C# are symbols that perform operations on variables and values. Understanding these operators is essential for manipulating data and performing calculations in your programs.
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Arithmetic Operators
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Arithmetic operators are used for basic mathematical operations. They include:

	Addition (+): Adds two operands.

	Subtraction (-): Subtracts the right operand from the left operand.

	Multiplication (*): Multiplies two operands.

	Division (/): Divides the left operand by the right operand.

	Modulus (%): Returns the remainder of the division.


int a = 10;

int b = 3;

int sum = a + b; // 13

int difference = a - b; // 7

int product = a * b; // 30

int quotient = a / b; // 3

int remainder = a % b; // 1
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Comparison Operators
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Comparison operators are used to compare values. 

They include:

	Equal to (==): Checks if two operands are equal.

	Not equal to (!=): Checks if two operands are not equal.

	Greater than (>): Checks if the left operand is greater than the right operand.

	Less than (<): Checks if the left operand is less than the right operand.

	Greater than or equal to (>=): Checks if the left operand is greater than or equal to the right operand.

	Less than or equal to (<=): Checks if the left operand is less than or equal to the right operand. 


int x = 5;

int y = 8;

bool isEqual = x == y; // false

bool isNotEqual = x != y; // true

bool isGreaterThan = x > y; // false

bool isLessThan = x < y; // true

bool isGreaterOrEqual = x >= y; // false

bool isLessOrEqual = x <= y; // true

	[image: ]
	 	[image: ]


[image: ]

Logical Operators
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Logical operators are used to perform logical operations. 

They include:

Logical AND (&&): Returns true if both operands are true.

Logical OR (||): Returns true if at least one operand is true.

Logical NOT (!): Returns true if the operand is false, and vice versa. 

bool condition1 = true;

bool condition2 = false;

bool resultAnd = condition1 && condition2; // false

bool resultOr = condition1 || condition2; // true

bool resultNot = !condition1; // false
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Assignment Operators

[image: ]


Assignment operators are used to assign values to variables. 

They include:

Assignment (=): Assigns the value on the right to the variable on the left.

Addition and assignment (+=): Adds the right operand to the variable and assigns the result to the variable. 

int num = 10;

num += 5; // num is now 15
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Increment and Decrement Operators
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Increment and decrement operators are used to increase or decrease the value of a variable by 1.

	Increment (++): Increases the value of the variable by 1.

	Decrement (—): Decreases the value of the variable by 1.


int counter = 5;

counter++; // counter is now 6

counter—; // counter is now 5
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Conditional Operator (Ternary Operator)
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The conditional operator (? :) is a shorthand way of writing an if-else statement. It returns one of two values based on the evaluation of a condition. 

int a = 10;

int b = 5;

int max = (a > b) ? a : b; // max is 10

Operators are fundamental building blocks for performing operations in C#. By mastering these operators, you gain the ability to create complex expressions, make decisions in your code, and manipulate variables effectively. As you proceed, you'll find these concepts crucial for creating efficient and functional programs.
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