INTRODUCTION TO C#

C# is a multi-paradigm programming language encompassing strong typing,
imperative, declarative, functional, generic, object-oriented (class-based), and

component-oriented programming disciplines.

It was developed by Microsoft within its .NET initiative and later approved as a
standard by European Computer Manufactures Association (ECMA-334) and
International Organization for Standardization/ International Electrotechnical
Commison(ISO/IEC 23270:2006).

C# is a general-purpose, Object-Oriented Programming Language and web enabled

programming language.

Its development team is led by Anders Hejlsberg and Scott Wiltamuth.

The most recent version is C# 9.0, which was released in November 10 2020 along

with Visual Studio 2019 version 16.8 and .Net Framework version 5.0.

History of C#

During the development of the .NET Framework, the class libraries were originally

written using a managed code compiler system called Simple Managed C (SMC).

In January 1999, Anders Hejlsberg formed a team to build a new language at the time

called Cool, which stood for "C-like Object Oriented Language".

Microsoft had considered keeping the name "Cool" as the final name of the language,
but chose not to do so for trademark reasons. By the time the .NET project was publicly
announced at the July 2000 Professional Developers Conference, the language had
been renamed C#, and the class libraries and ASP.NET runtime had been ported to
C#.

Hejlsberg is C#'s principal designer and lead architect at Microsoft, and was previously
involved with the design of Turbo Pascal, Embarcadero Delphi (formerly CodeGear

Delphi, Inprise Delphi and Borland Delphi), and Visual J++.

In interviews and technical papers he has stated that flaws in most major programming

languages (e.g. C++, Java, Delphi, and Smalltalk) drove the fundamentals of the



Common Language Runtime (CLR), which, in turn, drove the design of the C#

language itself.

Microsoft first used the name C# in 1988 for a variant of the C language designed for

incremental compilation. That project was not completed but the name lives on.

Why C#

C# is pronounced as "C-Sharp". It is an object-oriented programming language

provided by Microsoft that runs on .Net Framework.

By the help of C# programming language, we can develop different types of secured

and robust applications:

v Console Applications.
Window applications.

Web applications.

Developing windows controls.
Creating web controls.
Distributed applications.

Web service applications.
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Database applications etc.

C# is approved as a standard by European Computer Manufacturers Association
(ECMA) and International Standards Organization (ISO).

C# was developed by Anders Hejlsberg and his team during the development of .Net
Framework. C# is designed for Common Language Infrastructure (CLI), which
consists of the executable code and runtime environment that allows use of various

high-level languages on different computer platforms and architectures.

C# programming language is influenced by C++, Java, Eiffel, Modula-3, Pascal etc.

languages.

Strong Programming Features of C#

Although C# constructs closely follow traditional high-level languages, C and C++ and
being an object-oriented programming language. It has strong resemblance with Java,
it has numerous strong programming features that make it endearing to a number of

programmers worldwide.



Following is the list of few important features of C# -

v First component-oriented language in C/C++ family.

v Pure object orientation without compromising efficiency.
v Cross language interaction with Visual C++, Visual Basic and other .Net
enabled languages.

Explicit support for unsafe code.

Boxing and Unboxing

Boolean Conditions

Automatic Garbage Collection

Standard Library

Assembly Versioning

Properties and Events

Delegates and Events Management

Indexers

Simple Multithreading
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Integration with Windows

Characteristics of C#

The main design goal of C# was simplicity rather than pure power. C# fulfils the need
for a language that is easy to write, read and maintain and also provides the power
and flexibility of C++. The language that is designed for both computing and
communications is characterized by several key features.

It is

Simple
Object-oriented
Compatible
Consistent
Type-safe
Interoperable and
Modern
Versionable
Flexible
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Simple
C# simplifies C++ by eliminating irksome operators such as ->,:: and pointers. C#
treats integer and Boolean data types as two entirely different types. This means that

the use of = in place of = = in If statements will be caught by the compiler.



Consistent

C# supports an unified type system which eliminates the problem of varying ranges of
integer types. All types are treated as objects and developers can extend the type

system simply and easily.

Modern
C# is called a modern language due to a number of features it supports. It supports

v' Automatic garbage collection
Modem approach to debugging and

v
v Rich intrinsic model for error handling
v" Robust security model

v

Decimal data type for financial applications

Object-Oriented

C# is truly object-oriented. It supports all the three tenets of object-oriented systems,
namely, * Encapsulation * Inheritance ¢ Polymorphism The entire C# class model is
built on top of the Virtual Object System (VOS) of the NET Framework In C#,

everything is an object. There are no more global functions, variables and constants.

Type-safe

Type-safety promotes robust programs. C# incorporates a number of type-safe
measures.

v' All dynamically allocated objects and arrays are initialized to zero
Use of any uninitialized variables produces an error message by the compiler
Access to arrays are range-checked and warned if it goes out-of-bounds
C# does not permit unsafe casts
C# enforces overflow checking in arithmetic operations

Reference parameters that are passed are type-safe
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C# supports automatic garbage collection

Versionable

Making new versions of software modules work with the existing applications is known

as versioning. C# provides support for versioning with the help of new and override



keywords. With this support, a programmer can guarantee that his new class library
will maintain binary compatibility with the existing client applications.

Flexible

Although C# does not support pointers, we may declare certain classes and methods
as 'unsafe' and then use pointers to manipulate them. However, these codes will not

be type-safe.

Inter-operability

C# provides support for using COM objects, no matter what language was used to
author them. C# also supports a special feature that enables a program to call out any

native API.

HOW DOES C# DIFFER FROM C++?

As stated earlier. C# was derived from C++ to make it the language of choice for C
and C++ programmers. C#, therefore, shares major parts of syntax with C++.
However, the C# designers introduced a few changes in the syntax of C++ and
removed a few features primarily to reduce the common pitfalls that occurred in C++
program development. They also added a number of additional features to make C#

a type-safe and web-enabled language.

Changes Introduced

v' C# compiles straight from source code to executable code, with no object files.

v' C# does not separate class definition from implementation. Classes are defined
and implemented in the same place and therefore there is no need for header
files.

v/ C# does not support #include statement. (Note that using is not the same as
#include). All data types in C# are inherited from the object superclass and
therefore they are objects.

v All the basic value types will have the same size on any system. This is not the
case in C or C++. Thus C# is more suitable for writing distributed applications.

v In C#, data types belong to either value types or reference types.
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C# checks for uninitialized variables and gives error messages at compile time.
In C++, an uninitialized variable goes undetected thus resulting in unpredictable
output.

In C#, structs are value types.

C# supports a native string type. Manipulation of strings is easy.

C# supports a native Boolean data type and bool-type data cannot be implicitly
or explicitly cast to any data type except object.

C# declares null as a keyword and considers it as an intrinsic value.

C# does not support pointer types for manipulating data. However, they are
used in what is known as ‘unsafe' code.

Variable scope rules in C# are more restrictive. In C#, duplicating the same
name within a routine is illegal, even if it is in a separate code block.

C# permits declaration of variables between goto and label.

We can only create objects in C# using the new keyword.

Arrays are classes in C# and therefore they have built-in functionality for
operations such as sorting, searching, and reversing.

Arrays in C# are declared differently and behave very differently compared to
C++ arrays.

C# provides special syntax to initialize arrays efficiently.

Arrays in C# are always reference types rather than value types, as they are in
C++ and therefore stored in a heap.

In C#, expressions in if and while statements must resolve to a bool value.
Accidental use of the assignment operator (=) instead of equality operator = =
will be caught by the compiler.

C# supports four iteration statements rather than three in C++ . The fourth one
is the foreach statement.

C# does not allow silent fall-through in switch statements. It requires an explicit
jump statement at the end of each case statement.

In C#, switch can also be used on string values.

The set of operators that can be overloaded in C# is smaller compared to C++.
C# can check overflow of arithmetic operations and conversions using checked
and unchecked keywords.

C# does not support default arguments.

Variable method parameters are handled differently in C#.
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v

In exception-handling, unlike in C++, we cannot throw any type in C#. The
thrown value has to be a reference to a derived class or System.Exception
object.

C# requires ordering of catch blocks correctly.

General catch statement catch (...) in C++ is replaced by simple catch in C#
C# does not provide any defaults for constructors.

Destructors in C# behave differently than in C++.

In C#, we cannot access static members via an object, as we can in C++.

C# does not support multiple code inheritance.

Casting in C# is much safer than in C++.

When overriding a virtual method, we must use the override keyword.
Abstract methods in C# are similar to virtual functions in C++, but C# abstract
methods cannot have implementations.

Command-line parameters array behave differently in C# as compared to C++.

C++ features dropped

The following C++ features are missing from C#:

v' Macros

Multiple inheritance
Templates

Pointers

Global variables

Typedef statement
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Default arguments

v Constant member functions or parameters.

Enhancements to C++

C# modernizes C++ by adding the following new features:
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Automatic garbage collection
Versioning support

Strict type-safety

Properties to access data members
Delegates and events

Boxing and unboxing
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Web services

HOW DOES C# DIFFER FROM JAVA?

Like C#, Java was also derived from C++ and therefore they have similar roots.
Moreover, C# was developed by Microsoft as an alternative to Java for web
programming. C# has borrowed many good features from Java, which has already
become a popular Internet language. However, there exist a number of differences
between C# and Java:

v
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Although C# uses .NET runtime that is similar to Java runtime, the C# compiler
produces an executable code.

C# has more primitive data types.

Unlike Java, all C# data types are objects.

Arrays are declared differently in C#.

Although C# classes are quite similar to Java classes, there are a few important
differences relating to constants, base classes and constructors, static
constructors, versioning, accessibility of members etc.

Java uses static final to declare a class constant while C# uses const.

The convention for Java is to put one public class in each file and in fact, some
compilers require this. C# allows any source file arrangement.

C# supports the struct type and Java does not.

Java does not provide for operator overloading.

In Java, class members are virtual by default and a method having the same
name in a derived class overrides the base class member. In C#, the base
member is required to have the virtual keyword and the derived member is
required to use the override keyword.

The new modifier used for class members has no complement in Java.

C# provides better versioning support than Java.

C# provides static constructors for initialization.

C# provides built-in delegates and events. Java uses interfaces and inner
classes to achieve a similar result.

In Java, parameters are always passed by value. C# allows parameters to be

passed by reference by using the ref keyword.



v' C# adds internal, a new accessibility modifier. Members with internal
accessibility can be accessed from other classes within the same project, but
not from outside the project.

C# includes native support for properties, Java does not.

Java does not directly support enumerations.

Java does not have any equivalent to C# indexers.
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Both Java and C# support interfaces. But, C# does not allow type definitions in
interfaces, while Java interfaces can have const type data.

v' In Java, the switch statement can have only integer expression, while C#
supports either an integer or string expressions.

v' C# does not allow free fall_through from case to case.

<\

C# provides a fourth type of iteration statement, foreach for quick and easy
iterations over collections and array type data.

Catch blocks should be ordered correctly in C#.

C# checks overflows using checked statements.

C# uses is operator instead of instanceof operator in Java.

C# allows a variable number of parameters using the params keyword.
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There is no labeled break statement in C#. The goto is used to achieve this.

The .Net Framework

.Net Framework is a software development platform developed by Microsoft for
building and running Windows applications. The .Net framework consists of developer
tools, programming languages, and libraries to build desktop and web applications. It
is also used to build websites, web services, and games. The .Net framework
applications are multi-platform applications. The framework has been designed in such
a way that it can be used from any of the following languages: C#, C++, Visual Basic,
Jscript, COBOL, etc. All these languages can access the framework as well as
communicate with each other.

The .Net framework consists of an enormous library of codes used by the client

languages such as C#. Following is some of the components of the .Net framework -
v' Common Language Runtime (CLR)

The .Net Framework Class Library

Common Language Specification

Common Type System

Metadata and Assemblies

Windows Forms
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ASP.Net and ASP.Net AJAX

ADO.Net

Windows Workflow Foundation (WF)
Windows Presentation Foundation

Windows Communication Foundation (WCF)
LINQ
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Common Language Runtime (CLR)

The Common Language Runtime (CLR) is programming that manages the execution
of programs written in any of several supported languages, allowing them to share
common object-oriented classes written in any of the languages. It is a part of
Microsoft's .NET Framework. Microsoft refers to its CLR as a "managed execution
environment.” A program compiled for the CLR does not need a language-specific
execution environment and can easily be moved to and run on any system with
Windows 2000 or Windows XP.

Programmers writing in Visual Basic, Visual C++, or C# compile their programs into
an intermediate form of code called Common Intermediate Language (CIL) in a
portable execution file that can then be managed and executed by the CLR. The
programmer and the environment specify descriptive information about the program
when it is compiled and the information is stored with the compiled program as
metadata. Metadata, stored in the compiled program, tells the CLR what language
was used, its version and what class libraries will be needed by the program. The CLR
allows an instance of a class written in one language to call a method of a class written
in another language. It also provides garbage collecting (returning unneeded memory
to the computer), exception handling and debugging services.

Following are the functions of the CLR.

It converts the program into native code.
Handles Exceptions

Provides type-safety

Memory management

Provides security

Improved performance

Language independent

Platform independent

Garbage collection

Provides language features such as inheritance, interfaces, and overloading for
object-oriented programming.
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.NET CLR Structure
Following is the component structure of Common Language Runtime.

Common Language Runtime

Base Class Library Support

Thread Support COM Marshaler

Type Checker Exception Manager

Securty Engine Debug Engine

IL to Native Code zarbage
Compilers Manager Collector

Class Loader

Base Class Library Support: It is a class library that provides support of classes to
the .NET application.

Thread Support: It manages the parallel execution of the multi-threaded application.

COM Marshaler: It provides communication between the COM objects and the
application.

Type Checker: It checks types used in the application and verifies that they match to
the standards provided by the CLR.

Code Manager: It manages code at execution run-time.

Garbage Collector: It releases the unused memory and allocates it to a new
application.

Exception Handler: It handles the exception at runtime to avoid application failure.

ClassLoader: It is used to load all classes at run time.

.NET Framework Class Library

.NET Framework Class Library is the collection of classes, namespaces, interfaces
and value types that are used for .NET applications.



It contains thousands of classes that supports the following functions.

Base and user-defined data types
Support for exceptions handling
Input/output and stream operations

Access to data
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Support for creating web services

.NET Framework Class Library Namespaces

Communications with the underlying system

Ability to create Windows-based GUI applications
Ability to create web-client and server applications

Following is the commonly used namespaces that contains useful classes and
interfaces and defined in Framework Class Library.

Namespaces

Description

System

It includes all common datatypes,
string values, arrays and methods
for data conversion.

System.Data, System.Data.Common,
System.Data.OleDb, System.Data.SqlClient,
System.Data.SqlTypes

These are used to access a
database, perform commands on
a database and retrieve database.

System.lO, System.DirectoryServices,
System.lO.IsolatedStorage

These are used to access, read
and write files.

System.Diagnostics

It is used to debug and trace the
execution of an application.

System.Net, System.Net.Sockets

These are used to communicate
over the Internet when creating
peer-to-peer applications.

System.Windows.Forms,
System.Windows.Forms.Design

These namespaces are used to
create Windows-based
applications using Windows user
interface components.

System.Web, System.WebCaching,
System.Web.Ul, System.Web.UI.Design,
System.Web.Ul.WebControls,
System.Web.Ul.HtmIControls,
System.Web.Configuration,
System.Web.Hosting, System.Web.Mall,
System.Web.SessionState

These are used to create ASP.
NET Web applications that run
over the web.




System.Web.Services,
System.Web.Services.Description,
System.Web.Services.Configuration,
System.Web.Services.Discovery,
System.Web.Services.Protocols

These are used to create XML
Web services and components
that can be published over the
web.

System.Security, System.Security.Permissions,
System.Security.Policy, System.WebSecurity,
System.Security.Cryptography

These are used for authentication,
authorization, and encryption
purpose.

System.Xml, System.Xml.Schema,
System.Xml.Serialization, System.Xml.XPath,
System.Xml.Xsl

These namespaces are used to
create and access XML files.

.NET Framework Base Class Library

.NET Base Class Library is the sub part of the Framework that provides library
support to Common Language Runtime to work properly. It includes the System
namespace and core types of the .NET framework.

Base Class Library (BCL)

System.windows.Form

System.Web

System.Drawing

System.Data System.Xml
System
Collections O Security Runtime
Configuration Net ServiceProcess || InteropServices
Diagnostics Reflection Text Remoting
Globalization Resources Threading Serialization




Common Language Specification

A Common Language Specification (CLS) is a document that says how computer
programs can be turned into Common Intermediate Language (CIL) code. When
several languages use the same bytecode, different parts of a program can be written
in different languages. Microsoft uses a Common Language Specification for their
.NET Framework. To fully interact with other objects regardless of the language they
were used in, objects must expose to callers only those features that are common to
all the languages they must exchange information with. It was always a dream of
Microsoft to unite all different languages into one umbrella and CLS is one step
towards that. Microsoft has defined CLS which are nothing but guidelines for
languages to follow so that it can communicate with other .NET languages in a
seamless manner.

Most of the members defined by types in the .NET Framework class library are able
to work with CLS. However, some types in the class library have one or more members
that are not able to work with CLS. These members allow support for language
features that are not in the CLS.

The CLS was designed to be large enough to include the language constructs that are
commonly needed by developers, yet small enough that most languages are able to
support it. Any language construct that makes it impossible to quickly confirm the type
safety of code was excluded from the CLS so that all languages that can work with
CLS can produce verifiable code if they choose to do so.

Common Type System (CTS)

The Common Type System (CTS) standardizes the data types of all programming
languages using .NET under the umbrella of .NET to a common data type for easy
and smooth communication among these .NET languages. For example, when we
declare an int type data type in C# and VB.Net then they are converted to int32. In
other words, now both will have a common data type that provides flexible
communication between these two languages.
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CTS is designed as a singly rooted object hierarchy with System.Object as the base
type from which all other types are derived. CTS supports two different kinds of types:

1. Value Types: Contain the values that need to be stored directly on the stack or
allocated inline in a structure. They can be built-in (standard primitive types),
user-defined (defined in source code) or enumerations (sets of enumerated
values that are represented by labels but stored as a numeric type).

2. Reference Types: Store a reference to the value‘s memory address and are
allocated on the heap. Reference types can be any of the pointer types,
interface types or self-describing types (arrays and class types such as user-
defined classes, boxed value types and delegates).

Although operations on variables of a value type do not affect any other variable,
operations on variables of a reference type can affect the same object referred to by
another variable. When references are made within the scope of an assembly, two
types with the same name but in different assemblies are defined as two distinct types,
whereas when using namespaces, the run time recognizes the full name of each type
(such as System.Object, System.String, etc.). The rich set of types in CTS has well-
designed semantics such that they can be widely used as a base type in Common
Language Runtime (CLR) -based languages.

C# Version History

C# was first introduced with .NET Framework 1.0 in the year 2002 and evolved much
since then. The following table lists important features introduced in each version of
C#:

|VersionH .NET Framework H Visual Studio H Important Features |
.NET Framework |[Visual Studio .
C#1.0 1011 NET 2002 « Basic features
) . o Generics
C# 2.0 .NET Framework |[Visual Studio . Partial types
2.0 2005
e Anonymous methods




\VersionH .NET Framework H Visual Studio H

Important Features

Iterators

Nullable types

Private setters (properties)
Method group conversions
(delegates)

Covariance and Contra-
variance

Static classes

C#3.0

.NET Framework
3.0\3.5

Visual Studio
2008

Implicitly typed local
variables

Object and collection
initializers
Auto-Implemented
properties
Anonymous types
Extension methods
Query expressions
Lambda expressions
Expression trees
Partial Methods

C#4.0

.NET Framework
4.0

Visual Studio
2010

Dynamic binding (late
binding)

Named and optional
arguments

Generic co- and
contravariance
Embedded interop types

C#5.0

.NET Framework
4.5

Visual Studio
2012/2013

Async features
Caller information

C#6.0

.NET Framework
4.6

Visual Studio
2013/2015

Expression Bodied Methods
Auto-property initializer
nameof Expression

Primary constructor

Await in catch block
Exception Filter

String Interpolation

C#7.0

.NET Core 2.0

Visual Studio
2017

out variables

Tuples

Discards

Pattern Matching

Local functions
Generalized async return

types

C#8.0

.NET Core 3.0

Visual Studio
2019

Readonly members
Default interface methods
Using declarations

Static local functions




\VersionH .NET Framework H Visual Studio H Important Features \

o Disposable ref structs
e Nullable reference types

WinForms

Windows Forms is a smart client technology for the .NET Framework, a set of
managed libraries that simplify common application tasks such as reading and writing
to the file system.

ASP.NET

ASP.NET is a web framework designed and developed by Microsoft. It is used to
develop websites, web applications, and web services. It provides a fantastic
integration of HTML, CSS, and JavaScript. It was first released in January 2002.

ADO.NET

ADO.NET is a module of .Net Framework, which is used to establish a connection
between application and data sources. Data sources can be such as SQL Server and
XML. ADO .NET consists of classes that can be used to connect, retrieve, insert, and
delete data.

WPF (Windows Presentation Foundation)

Windows Presentation Foundation (WPF) is a graphical subsystem by Microsoft for
rendering user interfaces in Windows-based applications. WPF, previously known as
"Avalon”, was initially released as part of .NET Framework 3.0 in 2006. WPF uses
DirectX.

WCF (Windows Communication Foundation)
It is a framework for building service-oriented applications. Using WCF, you can send
data as asynchronous messages from one service endpoint to another.

WF (Workflow Foundation)

Windows Workflow Foundation (WF) is a Microsoft technology that provides an API,
an in-process workflow engine, and a rehostable designer to implement long-running
processes as workflows within .NET applications.

LINQ (Language Integrated Query)

It is a query language, introduced in .NET 3.5 framework. It is used to make the query
for data sources with C# or Visual Basics programming languages.

Entity Framework

It is an ORM based open-source framework which is used to work with a database
using .NET objects. It eliminates a lot of developer’s effort to handle the database. It
is Microsoft's recommended technology to deal with the database.
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Overview of CH

> C# can be used to develop two categories of programs,

namely,
v Executable application programs and

v Component libraries as illustrated in Fig. 3.1.

» Executable programs are written to carry out certain tasks
and require the method Main in one of the classes.

> In contrast, component libraries do not require a Main
declaration because they are not standalone application
programs. They are written for use by other applications.

> This concept is something similar to applets and application
programs in Java.

C#
Programs
- 4
Executable Library
Programs Programs
Y : ——t ¢
Application
2z | Program |
Y ; Y
Output ‘ CLR
.
Output

Fig. 3.1 Two kinds of C# programs



Main()

0 Every CH executable program must include the Main( ) method in one of the classes.
This is the 'starting point' for executing the program.

0 A C# application can have any number of classes but 'only one' class can have the
Main method to initiate the execution.

Main() contains a number of keywords: public, static and void.

public : The keyword public is an access modifier that tells the C# compiler that the
Main method is accessible by anyone

0 static: The keyword static declares that the Main method is a global one and can be
called without creating an instance of the class. The compiler stores the address of
the method as the entry point and uses this information to begin execution before
any objects are created.

0 void: The keyword void is a type modifier that states that the Main method does not
return any value.
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Creating and Running C# Program

0 Generally, the programs created using programming languages like C, C++, Java,C#
etc., are written using a high-level language like English. But, the computer cannot
understand the high-level language. It can understand only low-level language. So, the
program written in the high-level language needs to be converted into the low-level
language to make it understandable for the computer. This conversion is performed
using either Interpreter or Compiler.

0 Popular programming languages like C, C++, Java,C# etc., use the compiler to convert
high-level language instructions into low-level language instructions.

0 A compiler is a program that converts high-level language instructions into low-level
language instructions. Generally, the compiler performs two things, first it verifies the
program errors, if errors are found, it returns a list of errors otherwise it converts the
complete code into the low-level language.



Stages of Compilation
I IS
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Fig. 3.2 Three stages of code
~ transformation



Namespace
A T

0 A namespace is a declarative region that provides a scope to the
identifiers (the names of types, functions, variables, etc) inside it.

0 Namespaces are used to organize code into logical groups and to
prevent name collisions that can occur especially when your code
base includes multiple libraries.

0 The namespaces in C# can be nested. That means one namespace
can contain other namespaces also.

0 The .NET framework already contains number of standard
namespaces like System, System.Net, System.lO etc. In addition to
these standard namespaces the user can define their own
namespaces.
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Comments

I ==
0 Comments are used to provide a small description of the program.

0 The main reason for developers to write comments is to clarify or
explain some part of the code.

0 The comment lines are simply ignored by the compiler, that means
they are not executed.

0 In C#, there are two types of comments.

O Single Line Comments: Single line comment begins with // symbol. We
can write any number of single line comments.

O Multiple Lines Comments: Multiple lines comment begins with /* symbol
and ends with */. We can write any number of multiple lines comments
in a program.



3.5 MAIN RETURNING A VALUE

Another important aspect is the return type of Main( ). We have used void as the return type in earlier
programs. Main( ) can also return a value 1f it is declared as int type instead of void. When the return
type 1s int, we must include a return statement at the end of the method as shown in Program 3.3,

Program 3.3 1 MAIN RETURNING A VALUE

// Main returning a value
using System;
class SampleThree

{
public static int Main( )

{

Console, WriteLine (“Hello!");
return 0: // Return statement

Program 3.3 returns an integer-type value to the system. The value retumed serves as the program’s
rermination status code. The purpose of this code is to allow communication of success or fatlure to the

execution environment.

10



USING ALIASES FOR NAMESPACE CLASSES
1

3.6 USING ALIASES FOR NAMESPACE CLASSES

We have seen how we can avoid the prefix System to the Console class by implementing the using
System; statement, Can we use this approach to avoid prefixing of System.Console to the method
WriteLine ( )? The answer is “no.”
System 1s a namespace and Console is a class. The using directive can be applied only to namespaces
and cannot be applied to classes. Therefore the statement
using System.Console;
15 illegal. However, we can overcome this problem by using aliases for namespace classes. This takes
the form:
using alias-name = class-name;
Program 3.4 illustrates the use of aliases for classes.
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Character Sets
_ 14 R
0 The set of characters used in a language is known as its Character sets.

The characters of the character set must be represented in the memory of
computers.

0 The representation of a character in computer memory is known as Character
Encoding.

0 Different character encoding methods are available as standards.(ASCIl, EBCDIC,
ISO LATIN-1,Unicode)

0 Unicode is a universal encoded character set that allows you to store information
from any language using a single character set.

0 It provides a unique code value for every character, regardless of the platform,
program, or language.

The character set for C# is taken from the Unicode encoding standard.

C# Character sets supports Unicode Transformation Format -16 (UTF-16) encoding
standard.



O
0 A subset of Character set of CH.

Upper Case Alphabets A-Z
Lower case Alphabets a-z
Decimal Digits 0-9

Special Characters +-"/%=<> Blank:;,. " "?21#\(O)[]{} &]

/\~



These are Control Characters These are Printable characters
ASCH Value Character Meaning ASCIl vValue Character ASCH Value Character ASCII Value Character
32 B4 @ 96 -

0 MULL null Space

1 SOH Start of header 33 ! 65 A a7 a
2 STX start of text 34 - [ B 98 b
3 ETX end of text 35 B 67 i 99 C
4 EOT end of transaction 36 S 68 D 100 d
5 ENG enquiry 37 i 69 E 101 e
6 ACK acknowledgement 38 B 70 F 102 f
T BEL bell 39 TiL o 103 E
2 BS back Space 40 { 72 H 104 h
g HT Horizontal Tab 41 ] 73 I 105 i
10 LF Line Feed a2 & T4 1 106 j
11 WT Vertical Tab 43 - 75 K 107 k
12 FF Form Feed 44 - 76 L 108 I
i3 CR Carriage Return 45 - TT mM 109 m
14 SO Shift Out 46 . 7a '] 110 n
15 S Shift Im a7y / 79 0 111 o
16 DLE Data Link Escape a8 0 280 P 112 P
17 DC1 Dewvice Control 1 49 1 21 Q 113 q
18 DC2 Dewvice Control 2 50 2 82 R 114 r
19 DC2 Dewvice Control 3 51 3 83 S 115 5
20 DCa Dewvice Control 4 52 4q 84 T 116 t
21 MNAK MNegative Acknowledgement 53 5 85 ¥ 117 L
22 SYIN Synchronous Idle 54 6 86 W/ 118 W
23 ETE End of Trans Block 55 L 87 W 119 W
24 CAMN Cancel 56 8 88 b 120 »
25 EM End of Mediium 57 o 89 Y 121 Y
26 sSUB Sunstitute 58 - o0 r 122 z
27 ESC Escape 59 = 91 [ 123 1
28 FS File Separator 60 < 92 \ 124 |
29 GS Group Separator 61 — 93 | 125 ¥
30 RS Record Separator 62 > 94 A 126 =
31 us Unit Separator 63 o a5 — 127 DEL




Tokens
A

0 Token is an individual entity of a program. A compiler identifies and splits a
program into a number of tokens. A token may be a single character or a group of
characters which has a specific meaning according to its syntax. The following are
the tokens can be identified by a C# Compiler during the translation process.

Identifiers

Keywords

Constants or Literals
Operators
Punctuators.

For example, Consider the C# statement (if income >= 10000)

where if is a keyword Followed by ( operator, Income is a variable followed by >=
is an operator and finally 10000 is a numeric constant.



C# Tokens

0 C# program is a collection of instructions and every instruction is a collection of some individual units.
Every smallest individual unit of a C# program is called tokens. Tokens are used to construct CH#
programs and they are said to the basic building blocks of a C# program.

0 In a C# program tokens may contain the following...

o Keywords

Identifiers

Operators

Punctuators

Special Symbols

Constants or Literals

Strings

Data values

O In a C# program, a collection of all the keywords, identifiers, operators, special symbols,
constants, strings, and data values are called tokens.



C# Keywords

0 As every language has words to construct statements, C# programming also has
words with a specific meaning which are used to construct CH# program
instructions. In the C# programming language, keywords are special words with
predefined meaning. Keywords are also known as reserved words in C#
programming.

0 In the C# programming language, there are 77 keywords. All the 77 keywords
have their meaning which is already known to the compiler.

0 Keywords are the reserved words with predefined meaning which already
known to the compiler

0 Whenever CH compiler come across a keyword, automatically it understands its
meaning.



0 Properties of Keywords

o All the keywords in CH# programming language are defined as lowercase
letters so they must be used only in lowercase letters

O Every keyword has a specific meaning, users can not change that meaning.

0 Keywords can not be used as user-defined names like class, variable,
functions, arrays, pointers, interface, namespace etc...

o0 Every keyword in CH# programming language represents something or
specifies some kind of action to be performed by the compiler.

O The following table specifies all the 77 keywords.
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abstract
as

base
bool
break
byte
case
catch
char
checked
class
const
continue
decimal
default
delegate
do
double

else

event
explicit
extern
false
finally
fixed
float
for
foreach
goto

if
implicit
in

int
interface
internal
is

lock

long

namespace

new
null
object
operator
out
override
params
private
protected
public
readonly
ref
return
sbyte
sealed
short
sizeof

stackalloc

static
string
struct
switch
this
throw
true
try
typeof
uint
ulong
unchecked
unsafe
ushort
using
virtual
void
volatile

while
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C# |dentifiers

0 In C# programming, programmers can specify their name to a variable, array,
pointer, function, class, interface, namespace etc... An identifier is a collection of
characters which acts as the name of variable, function, array, pointer, structure,
etc... In other words, an identifier can be defined as the user-defined name to
identify an entity uniquely in the C# programming that name may be of the class
name, variable name, function name, array name, pointer name, structure name,
Interface name, namespace name or a label.

0 The identifier is a user-defined name of an entity to identify it uniquely during the
program execution.

0 Example
int marks;
char studentName[30];
o0 Here, marks and studentName are identifiers.



Rules for Creating ldentifiers
o2 5

H

An identifier can contain letters (UPPERCASE and lowercase), numeric &
underscore symbol only.

An identifier should not start with a numerical value. It can start with a letter or
an underscore.

We should not use any special symbols in between the identifier even
whitespace. However, the only underscore symbol is allowed.

Keywords should not be used as identifiers.

There is no limit for the length of an identifier. However, the compiler considers
the first 31 characters only.

An identifier must be unique in its scope.



Rules for Creating ldentifiers for better programming
_ 24 [N
0 The following are the commonly used rules for creating identifiers for
better programming...

O The identifier must be meaningful to describe the entity.

O Since starting with an underscore may create conflict with system
names, so we avoid starting an identifier with an underscore.

O We start every identifier with a lowercase letter. If an identifier
contains more than one word then the first word starts with a
lowercase letter and second word onwards first letter is used as an
UPPERCASE letter. We can also use an underscore to separate
multiple words in an identifier.



Valid ldentifiers Invalid Identifiers

0 int a,b; O int a b;
0 float _q;

- 0 float 123q;
0 char _123; !
0 double pi; 0 char str-;
0 int value,Value,vAlue; 0 double pi, g;
O int Auto;

0 int break;



Datatypes
26

0 Data used in CH programming is classified into different types based on its
properties. In the CH# programming, a data type can be defined as a set of values
with similar characteristics. All the values in a data type have the same properties.

0 Data types in the CH programming are used to specify what kind of value can be
stored in a variable. The memory size and type of the value of a variable are
determined by the variable data type. In a C# programming, each variable or
constant or array must have a data type and this data type specifies how much
memory is to be allocated and what type of values are to be stored in that variable
or constant or array. The formal definition of a data type is as follows...

0 The Data type is a set of value with predefined characteristics. data types are
used to declare variable, constants, arrays, pointers, and functions.






|. Basic Datatypes (Primary Datatpyes)

Interger, Floating Point
Double & Charachter

2. Enumerated types

Used to define variables that can only

Datatypes : ..
assign certain integer values

3. void type

The void type indicates that no valuve.
That means an Empty value (nothing)

4. Derived types

User created datatypes like Array,
structures, unions...



0 Inthe CH# programming , data types are classified as follows...
0 Value types (Basic data types or Predefined data types)

O Pointers

O Reference data types (Obijects, Strings, Class, Arrays, Delegates, Interfaces)

O Derived data types (Secondary data types OR User-defined data types)

O Enumeration data types

O Void data type

O Primary data types

0 The primary data types in the C# programming are the basic data types. All the primary data types are
already defined in the system. Primary data types are also called as Built-In data types. The following are
the primary data types in C# programming ...

O Integer data type

O Floating Point data type
o Double data type

o0 Character data type
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Integer Data type

[

[

The integer data type is a set of whole numbers.
Every integer value does not have the decimal value.
We use the keyword "int" to represent integer data type in C# Programming.

We use the keyword int to declare the variables and to specify the return
type of a function.

The integer data type is used with different type modifiers like short, long,
signed and unsigned.

The following figure and table provides complete details about the integer
data type.
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C# supports the following predefined integral types:

C#
type/keyword

sbyte

byte

short

ushort

int

uint

long

ulong

nint

nuint

Range

-128to 127

0 to 255

-32,768 to 32,767

0 to 65,535

-2,147,483,648 to 2,147,483,647

010 4,294,967,295

-9,223,372,036,854,775,808 to
9,223,372,036,854,775,807

0 to 16,446,744,0/3,709,551,615

Depends on platform

Depends on platform

Size

Signed 8-bit integer

Unsigned 8-bit integer

Signed 16-bit integer

Unsigned 16-bit integer

Signed 32-bit integer

Unsigned 32-bit integer

Signed 64-bit integer

Unsigned 64-bit integer

Signed 32-bit or 64-bit
integer

Unsigned 32-bit or 64-bit
integer

.NET type

System.SByte

System.Byte

System.Int16

System.UInt16

System.Int32

System.UInt32

System.Int64

System.UInt64

System.IntPtr

System.UIntPtr



Floating Point Data Types

0 Floating-point data types are a set of numbers with the decimal value. Every
floating-point value must contain the decimal value. The floating-point data type
has two variants...

o Float
o Double

0 Decimal

0 We use the keyword "float" to represent floating-point data type and "double"
to represent double data type in c. Both float and double are similar but they
differ in the number of decimal places. The float value contains 6 decimal places
whereas double value contains 15 or 19 decimal places. The following table
provides complete details about floating-point data types.



C# supports the following predefined floating-point types:

C# type/keyword Approximate range Precision Size .NET type
float +1.5x 107 to £3.4 x 10°® ~6-9 digits 4 bytes System.Single
double +5.0 x 1073%* to +1.7 x 10398 ~15-17 digits 8 bytes System.Double
decimal +1.0x 102 to £7.9228 x 10°° 28-29 digits 16 bytes System.Decimal

In the preceding table, each C# type keyword from the leftmost column is an alias for the corresponding .NET

type. They are interchangeable. For example, the following declarations declare variables of the same type:

C# ™ Copy

double a = 12.3;
System.Double b = 12.3;



Character Data Type

0 The character data type is a set of characters enclosed in single quotations. The
following table provides complete details about the character data type.

The char type keyword is an alias for the .NET System.Char structure type that represents a Unicode UTF-16

character.
Type Range Size .NET type
char U+0000 to U+FFFF 16 bit System.Char

The default value of the char type is \@, that is, U+0000.

The char type supports comparison, equality, increment, and decrement operators. Moreover, for char

operands, arithmetic and bitwise logical operators perform an operation on the corresponding character codes
and produce the result of the int type.

The string type represents text as a sequence of char values.



.00V
void data type

0 The void data type means nothing or no value. Generally, the void is used to specify a function
which does not return any value. We also use the void data type to specify empty parameters
of a function.

Enumerated data type

0 An enumerated data type is a user-defined data type that consists of integer constants and
each integer constant is given a name. The keyword "enum" is used to define the enumerated
data type.

Derived data types

0 Derived data types are user-defined data types. The derived data types are also called as
user-defined data types or secondary data types. In the CH# Programming, the derived data
types are created using the following concepts...

O Arrays

O  Structures

O  Unions

0 Enumeration



Enumeration types
B

0 An enumeration type (or enum type) is a value type defined by a set of
named constants of the underlying integral numeric type.

0 To define an enumeration type, use the enum keyword and specify the
names of enum members: for eg:




0 By default, the associated constant values of enum members are of type int;
they start with zero and increase by one following the definition text order.

0 It is possible that we can explicitly specify any other integral numeric type as
an underlying type of an enumeration type.

0 We can also explicitly specify the associated constant values, as the following

example shows:




Reference types

0 Variables of reference types store references to their data (objects), With reference types, two
variables can reference the same obiject; therefore, operations on one variable can affect the
object referenced by the other variable. With value types, each variable has its own copy of the
data, and it is not possible for operations on one variable to affect the other.

0 The following keywords are used to declare reference types:

o Class
O Interface
O Delegate

0 Record

0 C# also provides the following built-in reference types:
O Dynamic
O Obiject
O String



Obiject

0 The object type is an alias for System.Obiject in .NET.

0 In the unified type system of C#, all types, predefined and user-defined,
reference types and value types, inherit directly or indirectly from
System.Obiject.

O It is possible to assign values of any type to variables of type object.
0 Any object variable can be assigned to its default value using the literal null.

0 When a variable of a value type is converted to object, it is said to be
boxed. (Boxing)

0 When a variable of type object is converted to a value type, it is said to be
unboxed. (Unboxing)



Variables
a2

0 Variables in a C# Programming are the named memory locations where the user can store
different values of the same datatype during the program execution. In other words, a variable
can be defined as a storage container to hold values of the same datatype during the program
execution.

0 The formal definition of a variable is as follows...

O Variable is a name given to a memory location where we can store different values of the
same datatype during the program execution.

0 Every variable in C# Programming must be declared before it is used. Every variable must have
a datatype that determines the range and type of values be stored and the size of the memory
to be allocated.

0 A variable name may contain letters, digits and underscore symbol. The following are the rules
to specify a variable name...
O Variable name should not start with a digit.
O Keywords should not be used as variable names.
O A variable name should not contain any special symbols except underscore(_).
O

A variable name can be of any length but compiler considers only the first 31 characters of the
variable name.



I
Declaration of Variable

O Declaration of a variable tells the compiler to allocate the required amount of
memory with the specified variable name and allows only specified datatype
values into that memory location. In C# Programming, the declaration can be
performed either before the function as global variables or inside any block or
function. But it must be at the beginning of block or function.

Declaration Syntax:
datatype variableName;
Example

int number;

O The above declaration tells to the compiler that allocates 2 bytes of memory
with the name number and allows only integer values into that memory location.



Constants or Literals
I TR

0 In C# programming, a constant is similar to the variable but the constant hold
only one value during the program execution. That means, once a value is
assigned to the constant, that value can't be changed during the program
execution. Once the value is assigned to the constant, it is fixed throughout the
program. A constant can be defined as follows...

O A constant is a named memory location which holds only one value throughout the
program execution.

0 In CH# programming, a constant can be of any data type like integer, floating-
point, character, string and double, etc.,



Literals
Ik

Fig. 4.1 (¥ literals




Integer constants

0 An integer constant can be a decimal integer or hexadecimal integer. A decimal

integer value is specified as direct integer value whereas hexadecimal value is
prefixed with 'OX'.

0 If the literal is suffixed by U or v, its type is the first of the following types in which
its value can be represented: vint, ulong.

0 If the literal is suffixed by L or |, its type is the first of the following types in which its
value can be represented: long, ulong.

0 Example
0o 125 - Decimal Integer Constant
OX3A = Hexa Decimal Integer Constant
50u =2 Unsigned Integer Constant
30l = Long Integer Constant

100ul = Unsigned Long Integer Constant



Floating Point Constants
;Eas| S 4

0 A floating-point constant must contain both integer and decimal parts. Some times it may also
contain the exponent part.

0 The default value of each floating-point type is zero, O.

0 Each of the floating-point types has the MinValue and MaxValue constants that provide the
minimum and maximum finite value of that type.

0 The float and double types also provide constants that represent not-a-number and infinity values.

0 For example, the double type provides the following constants: Double.NaN,
Double.Negativelnfinity, and Double.Positivelnfinity.

0 The type of a real literal is determined by its suffix as follows:
0 The literal without suffix or with the d or D suffix is of type double
O The literal with the f or F suffix is of type float

0 The literal with the m or M suffix is of type decimal



0 When a floating-point constant is represented in exponent form, the value
must be suffixed with 'e' or 'E’.

Example

The floating-point value 3.14 is represented as 3E-14 in exponent form.




Character Constants
4 K

0 A character constant is a symbol enclosed in single quotation. A character
constant has a maximum length of one character.

0 We can specify a char value with:
O a character literal.

O a Unicode escape sequence, which is \u followed by the four-symbol
hexadecimal representation of a character code.

O a hexadecimal escape sequence, which is \x followed by the
hexadecimal representation of a character code.






String Constants

0 The string type represents a sequence of zero or more Unicode
characters. string is an alias for System.String in .NET.

0 Although string is a reference type, the equality operators == and =
are defined to compare the values of string objects, not references. This
makes testing for string equality more intuitive.

0 For example:




0 This displays "True" and then "False” because the content of the strings
are equivalent, but a and b do not refer to the same string instance.

0 The + operator concatenates strings:

eg:




Escape Sequences
T T

0 Character combinations consisting of a backslash (\) followed by a letter or
by a combination of digits are called "escape sequences."

0 To represent a newline character, single quotation mark, or certain other
characters in a character constant, we use escape sequences.

0 An escape sequence is regarded as a single character and is therefore valid
as a character constant.

0 They are also used to provide literal representations of nonprinting characters
and characters that usually have special meanings, such as the double
quotation mark ("). The following table lists the ANSI escape sequences and
what they represent.



Escape Represents

Sequence

\a Bell (alert)

\b Backspace

\F Form fead

\n New line

hr Carriage retum

\t Harizontal tab

W Vertical tab

N Single quotation mark

" Double quotation mark

i\ Backslash

A Literal question mark

\ oov ASCIl character in octal notation

\w ASCI character in hexadecimal notation
\a hihh Unicode character In hexadecimal notation if this escape sequence s used In a wide-character constant

or a Unicode string literal.



Operators
_ 55|

0 An operator is a symbol used to perform arithmetic and logical operations
in a program. That means an operator is a special symbol that tells the
compiler to perform mathematical or logical operations. C# programming
language supports a rich set of operators that are classified as follows.

O Arithmetic Operators

Relational Operators

Logical Operators

Increment & Decrement Operators
Assignment Operators

Bitwise Operators

Conditional Operator

Member access operators

Special Operators



Arithmetic Operators (+, -, *, /, %)

0 The arithmetic operators are the symbols that are used to perform basic mathematical operations like
addition, subtraction, multiplication, division and percentage modulo. The following table provides
information about arithmetic operators.

0 The addition operator can be used with numerical data types and character data type. When it is
used with numerical values, it performs mathematical addition and when it is used with character data
type values, it performs concatenation (appending).

0 The remainder of the division operator is used with integer data type only.

____ Operator | Meaning ________[Bxample ________

+ Addition 10+5=15
- Subtraction 10-5=5
* Multiplication 10*5 =150
/ Division 10/5=2

% Remainder of the Division 5%2=1
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L Wrlteline(™ & + B + (@ + b}
leWritelins(" A - 8 = " + (& - b});
cWelteline(® A * B = " 4 (& ® b)),
. MriteLins{" & / 8 = " 4 (a f B)); i
e Writelins=(" A ] " (K bE);

: Read();
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Enter the values of A and B :28

30

Arithmetic Operations
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B
B
B

58
-16@
606

=

20



o Arihmetic - Micosaft Vieus Studia

Fe  Bdit ‘view Fefaoor  Sropsd Build Debog Tesm Dala  Took - Tesl  Window Hedg

e SRl = B A I R B

R R S e e & i

¥

Dhebiag = || kB

e e

Soiioe s

L Arhretic Program

= | ¥ Mardstringl) arps)

| E ] T

-using Systen;
using Systen.Collectioms. Gemeric;
using System.Ling;
using Systen. Text;

- namespaces Adrithmetic

static wobd Main(string[] args)

int a, b;

1le Write( "Enter the values af & ang
prreert  Tolnk 33 {onsole  Beadline()} ;
caiart, ToInt32{Consale JReadline () };

coleWreltelimel® Aritheetic Doperatians "33

Writeline(” & o+ B
ile.Mritelin=(" & - 8

oWrltelime(® A * E

s _Writelins(" &
e Writelins=(" A

: Read();

. 2 Type here to search
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(e ® B)i;

{Carvert.ToDovhla(a) [/ Carvert. TaDouhle(b)});

(a % bB});
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Enter the values of A and B :20

36

Arithmetic Operations
A+B =50

A-B=-10

A* B = 600

A/ B = 0.666660066060666667
A%B =20
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-using Systen; A Sostice Arthmsaic (1 project:

using Systen. Collections, Generlc; w (F Arithmatic

using System.Ling; W Propesetiss

using Systen. Text; al Retanendes
1 Programics

- namespaces Adrithmetic

class
i
static wobd Main(string[] args)

float a, b;

yle_Write "Enter the values af & and B :@7);
et ToSingle{lonsnle. Readbine (37 ;
cavart, Tosinglel Corsole  Readlina ()

coleWreltelimel® Aritheetic Doperatians "33

Writeline(” & o+ B + (@ + bY);
ile.Mritelin=(" & - 8 "+ (& - bE);
oWrlteline( B * 8 = " + {a ® b));
s WriteLlips " & E " (A B)y; Propeesrises

!
e Writelins=(" A ] " (K bE);

: Read();
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Enter the values of A and B :10.32

20.45

Arithmetic Operations
A+ B = 38.77
A-B=-10.13

A * B = 211.044

A / B = 0.5046455
A%B =10.32




B file:y//{c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE

Enter the values of A and B :20.45

10.32

Arithmetic Operations
A+ B =30.77
A-B=10.13

A*B =211.044

A/ B =1.981589
A%B=10.13



Relational Operators (<, >, <=, >=, , =)
T

0 The relational operators are the symbols that are used to compare two values. That means the relational
operators are used to check the relationship between two values. Every relational operator has two results TRUE
or FALSE. In simple words, the relational operators are used to define conditions in a program. The following
table provides information about relational operators.

| Operator _|Meaning ___________________________|Bxample

< Re'rurns.TRUE if the first value is smaller than second value 10 < 5 is FALSE
otherwise returns FALSE

Returns TRUE if the first value is larger than second value

> S 5
otherwise returns FALSE e STB U

e Returns TRUE'If the first value is smaller than or equal to second 10 <= 5 is FALSE
value otherwise returns FALSE

.- Returns TRUE if the first value is larger than or equal to second 10 >= 5 is TRUE

value otherwise returns FALSE

== Returns TRUE if both values are equal otherwise returns FALSE 10 == 5 is FALSE

I= Returns TRUE if both values are not equal otherwise returns FALSE 10 != 5 is TRUE
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-using Systen; A Sostice Arthmsaic (1 project:
using Systen. Collections, Generlc; w (F Arithmatic
using System.Ling; W Propesetiss
using Systen. Text; al Retanendas
4 Program.cs
~namespaces frithmetic 21 Redationsd.os

static wobd Main(string[] args)
int a, b;

il Write"Enter the values af & :7);
prviert . Tolnk3s (Console. Readbine{}3;
s Melte "Enter the wvalues of B %)
tverk . Tolnk3d (Console. Readbine={}};

L Weltellme (" Belatioral Dpecatlons ©J);
ile Writeline{" A < 8 = " + (& < b});
Welteline(® A <= B = % & {a = b});
_Writelins{" & > 8 = " + (& ¥ b}}; Prapeesrtses
o Writelins=(" rm f " (8 = bB});
oMriteline(” A == B = " + [a == b));
s _Writelin={" lw B = "% (& 1= b});
H Rl )
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B file:///c:/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE — ]

Enter the values of A :20
Enter the values of B :30
Relational Operations

A < B = True

A <= B = True
A > B = False
A >= B = False
A == B = False
Al=B = True
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~using Systen; A Soilos At (1 graject)
using Systen. Collections, Generlc; v At hmatic
using System.Ling;

W Propesetiss
using Systen. Text; al Retanendas
4 Program.cs

~namespaces frithmetic =1 Redationsd os

static wobd Main(string[] args)
char a, b;

ile_Write("Enter the values af & :");
onvert. ToChar {Lonsale Readline()};
s Melte "Enter the wvalues of B %)y
jwark ToChar (Conzale Readlinef)):

L Weltellme (" Belatioral Dpecatlons ©J);
ile Writeline{" A < 8 = " + (& < b});
Welteline(® A <= B = % & {a = b});
_Writelins{" & > 8 = " + (& ¥ b}}; Prapeesrtses
e Writelin=(" A = B " (8 = bB});
Writeline(® A =B = " + (a == b));
«_Writeline(" & l= B = "+ {8 I= b}};
o Readeyi};
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B file:y//{c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE

Enter the values of A :f ~
Enter the values of B :k
Relational Operations

A < B = True

A <= B = True
A > B = False
A >= B = False
A == B = False
Al=B = True



Logical Operators (&&, | |, !)

0 The logical operators are the symbols that are used to combine multiple conditions into one condition. The
following table provides information about logical operators.

0 Logical AND - Returns TRUE only if all conditions are TRUE, if any of the conditions is FALSE then complete
condition becomes FALSE.

0 Logical OR - Returns FALSE only if all conditions are FALSE, if any of the conditions is TRUE then complete
condition becomes TRUE.

“opewor Mg oamie

Logical AND - Returns TRUE if all conditions are TRUE
otherwise returns FALSE

&& 10<5&& 12> 10 is FALSE

Logical OR - Returns FALSE if all conditions are FALSE

< > i
otherwise returns TRUE 10<5 || 12> 10is TRUE

Logical NOT - Returns TRUE if condition is FALSE and returns

| < > i
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~using Systen; A Soilos At (1 graject)
usimg Systen, (ollections, Generic;

v E ArEhmtic
using System.Ling; il Propsehiss
using Systen. Text; al Retanendes

A Lagcalce
~namespacs fArithmetic 2 Program.ics
4 Rdationslos

static wobd Maln(string[] args)

int &, b; c;

il Write"Enter the values af & :™);
mvert . Tolnk 16 Consale ReadLine() };

s Melte "Enter the values of B %)
Convert. Tolntdd (Console. Readbine={}};
coleWeltel "Entar the values of T %))

rigart, ToInk 6 Consa e JReadLined ) ) ;

wnsale Writelins{" Logical Opsratiocns ™);
e Writeline[" (& « B} &E (C < A) = " + ({a ¢« b} &% {£ < 2)));
oWrditeldme("(a « &) || (C ¢ &) ° + {{a «b) || {c 4 akd);
pnsale Writelin=(" I[& < 8% BR (C < &) " + (I{a « by && (¢ < a)});
a Writelinel® (A < B) &R (0 < A} = " + {{a < 'b) BE l{z < a)});
e Readevi);

Propeesrises
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B file:y//{c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE

Enter the values of A :20
Enter the values of B :30
Enter the values of C :10
Logical Operations

(A < B) & (C < A) = True
(A < B) || (C < A) True

(A < B) & (C < A) False
(A < B) && !(C < A) = False



Increment & Decrement Operators (++ & --)
-0V
0 The increment and decrement operators are called unary operators because both need only one
operand. The increment operators adds one to the existing value of the operand and the decrement

operator subtracts one from the existing value of the operand. The following table provides
information about increment and decrement operators.

0 The increment and decrement operators are used Infront of the operand (++a) or after the operand
(a++). If it is used in front of the operand, we call it as pre-increment or pre-decrement and if it is
used after the operand, we call it as post-increment or post-decrement.

I L N T

Increment - Adds one to inta = 5;

++ ..
existing value at+; > a=6

Decrement - Subtracts one  inta = 5;
from existing value a--; >a=4
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static waid Main{string[] args)

int a;
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A = Comvert . Tolnkd6{lonzole  Beadline()};

£ Prelncrenent Operator

oWriteline(’

A= T 4 fa) T 4sas U o [+43)):

{fPost Increment Operstor

Writeline(!

oneale Wrltelime(”

Lo Read®eyi};
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B file:///cfusers/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE — ]

Enter the values of A :10
a = 1o
++a= 11
a =11
a++= 11
After Increment = 12




° —_— —_— —_— *_ —_— —_—
Assignment Operators (=, +=, -=, *=, /=, %=)
.00V
0 The assignment operators are used to assign right-hand side value (Rvalue) to the left-hand side variable

(Lvalue). The assignment operator is used in different variants along with arithmetic operators. The
following table describes all the assignment operators in the C programming language.

Operator |Meaning _________________________________________ |Bomple

= Assign the right-hand side value to left-hand side variable A=15
: : : : : A+=10
+= Add both left and right-hand side values and store the result into left-hand side variable _
= A=A+10
_ Subtract right-hand side value from left-hand side variable value and store the result into left- A-=B8B
hand side variable = A=A-B
o Multiply right-hand side value with left-hand side variable value and store the result into left- A*=B
hand side variable = A = A*B
= Divide left-hand side variable value with right-hand side variable value and store the result into A /=B
the left-hand side variable = A=A/B
0= Divide left-hand side variable value with right-hand side variable value and store the A %=B
o—

remainder into the left-hand side variable = A = A%B



ol Arihmetic - Microsaft Vieus! Studia

e Bditc ‘view Eefactor  Drogact Build  Debeg Tesm  Data

WS R TS I AR, S RO R [

Incre .oy Lagecal.cs

Tocés - Tegl ndow  Hedn

¥ | Debug i -
£ M A T ] T 20 ) L3 e el o T -

IGERET s

& AR L ARSI

= | 0¥ MiErdstringl) aps)

usima Systen, Ling:
using Systen, Text;

aamespace Arltheetic

static waid Main{strirg[] args}
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vt a, b

S 4 hr"‘it-&['r"l‘l‘—'l the wvalues of

AN

= {onvert.Tolntld (Console. Beadbine(});
il Write"Enter the values af B :™);
ToIntls (Console, Readline());

3 Wrlteline( "o Assigmment Dperathonsinim )

il Welteline( "A= (B}, B-
nsale _Writelins| &= (A}, B=
7 Writelinel "A= {B}, B:
& _Writelin=["A= {&}, B=
cnsale Writelins{ A= {B}, B=

Le Readfey(});
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{1},

{1},

217 .a.b, {a 4= Bl
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B file:y//{c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE

Enter the values of A :10
Enter the values of B :5

Assignment Operations

A= 18, B= 5, A= 15
A= 15, B= 5, A= 10
A= 10, B= 5, A= 50
A= 50, B= 5, A= 10
A= 18, B= 5, A= 0



Bitwise Operators (&, |, *, ~, >>, <<)
_vs

0 The bitwise operators are used to perform bit-level operations in the ¢ programming language. When we use the bitwise operators,

the operations are performed based on the binary values. The following table describes all the bitwise operators in the C
programming language. Let us consider two variables A and B as A =25 (11001) and B = 20 (10100).

Operator | Meaning _________________________________ |Bample

&

<<

>>

the result of Bitwise AND is 1 if all the bits are 1 otherwise it is O

the result of Bitwise OR is O if all the bits are O otherwise it is 1

the result of Bitwise XOR is O if all the bits are same otherwise it is 1

the result of Bitwise once complement is negation of the bit (Flipping)

the Bitwise left shift operator shifts all the bits to the left by the specified number
of positions

the Bitwise right shift operator shifts all the bits to the right by the specified
number of positions

A&B

= 16 (10000)
A|B

= 29 (11101)
AMNB

= 13 (011071)
~A

= -26
A<<?2

= 100 (1100100)

A >> 2
= 6 (00110}
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usimg Systen, (ollections, Generic;
using System.Ling;
using Systen, Text)
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oot TRINELE (Cansele, Readline());
cnsale Write{"Enter the values aof B :%});
coert, Talntls (ransole, Readiine( )

pnsale Writelin={" Bitwiss Op=rations " );

a Melteline(® R & B = " 4 (a & b)) /F Bltwlse fed

s _Writeline=(" A | B = ™ + (& | bii; /f Bitwise COr

e _MWritelin={" A& * 8 = " + (& * b)}); Jf ¥or of G and B
a Writelinel” «& = * &« {~a})} // One Complenent of A
le Writelin=(" ~B = " # {~b}): f/ One complen=nt of B
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a Meltelinel” A2 = " + (& »» 2335 A Right Shifd
Lo Readfey();
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B file:y//{c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE

Enter
Enter
Bitwi
A&B
A| B
A™B
ol =
~B =
A<<2
A>>2

the values of A :25
the values of B :20

se QOperations
16

= 29

=13

-26

-21

= 100

=6



Conditional Operator (?:)

0  The conditional operator is also called a ternary operator because it requires three operands. This
operator is used for decision making. In this operator, first we verify a condition, then we perform one
operation out of the two operations based on the condition result. If the condition is TRUE the first
option is performed, if the condition is FALSE the second option is performed. The conditional
operator is used with the following syntax.

0 Condition ? TRUE Part : FALSE Part;

Example

A = (10<15)?7100:200; = A value is 100
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ile_Write"Enter the values af B :™);
rrvert  Tolnt 36 {Consale Readline() )

yle Writelins=(" Terrary Cperatar “);
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le Writelin={"{@}7, «€J;

e Readfey(); Prapeesrtses
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Enter the values of A :20
Enter the values of B :10
Ternary Operator

A 1s Bigger




B file:y//{c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arithmetic/Arithmetic/bin/Debug/Arithmetic.EXE

Enter the values of A :10
Enter the values of B :20
Ternary Operator

B is Bigger



Special Operators (sizeof,is, as,typeof, etc.)
B

0 The following are the special operators in CH# programming language.
sizeof operator

0 sizeof() is an operator in C#, it is used to get the size in bytes of compile-time
known types, it does not work with the variables or instances. This operator is

used with the following syntax.

0 It accepts the type and returns an int value — which is the size of that type in
bytes.
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-using Systen;
using Systen.Collectioms. Gemeric;
using System.Ling;
using Systen. Text;

- namespaces Adrithmetic

fass special

¢
i
I

i

static wobd Maindstring[] args)
wsale dritelin=(" Size of
Lo Welteline(® Size

ile Writelins" Sire

male Mriteline(" Size
rdtelime(® Size

msole Writeline={" Sire
cneole Wreltelimel® Size
L Wrltelime(® 51ze
msole.driteline]" Size
maale  Weiteline(® Size
pnsale Writelins{" Size

e Reackey(};
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Is operator
57—

0 The is operator is used to check if the run-time type of an object is compatible with
the given type or not.

0 The exiression with the Tiie-’resﬁng is operator has the following form.

0 where E is an expression that returns a value and T is the name of a type or a type
parameter.

0 The is operator returns true when an expression result is non-null and any of the
following conditions are true:
O The run-time type of an expression result is T.

O The run-time type of an expression result derives from type T, implements interface T, or another
implicit reference conversion exists from it to T.

O A boxing or unboxing conversion exists from the run-time type of an expression result to type T.
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True ~
False
False
True
False
True
False



As operator
.

0 The as operator explicitly converts the result of an expression to a given
reference or nullable value type.

0 If the conversion is not possible, the as operator returns null. Unlike a
cast expression, the as operator never throws an exception.

0 The expression of the form
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Inspecting element: {MyObjects[i]} ->> Incompatible type, with string!
Inspecting element: {MyObjects[i]} -»>> Incompatible type, with string!
Inspecting element: {MyObjects[i]} ->> Compatible type, with string!
Inspecting element: {MyObjects[i]} -»> Compatible type, with string!



Difference between is and as operator
-5

0 The is operator is used to check if the run-time type of an object is compatible
with the given type or not, whereas the as operator is used to perform conversion
between compatible reference types or nullable types.

0 The is operator is of Boolean type, whereas the as operator is not.

0 The is operator returns true if the given object is of the same type, whereas the
as operator returns the object when they are compatible with the given type.

0 The is operator returns false if the given object is not of the same type, whereas
the as operator returns null if the conversion is not possible.

0 The is operator is used for only reference, boxing, and unboxing conversions,
whereas the as operator is used only for nullable, reference, and boxing
conversions.



typeof operator

0 typeof() is an operator in C#, it is used to get the type (system type) of with class
name of a given type.

0 By using typeof() operator, we can get the name of the type, namespace name. It
works with only compile-time known types.

0 typeof() operator does not work with the variables or instances. If you want to get
the type of a variable, you can use GetType() method.

0 There are main 3 properties to get the details about the type:
O typeof(type).Name or this.GetType().Name — It returns the class name only.

O typeof(type).FullName or this.GetType().FullName — It returns the class name along with
the namespace.

O typeof(type).Namespace or this.GetType().Namespace — It returns the namespace only.
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for char type... A
default: System.Char

Name: Char

FullName: System.Char

Namespace: System

for Int32 type...
default: System.Int32
Name: Int32

FullName: System.Int32
Namespace: System

tor bool type...
default: System.Boolean
Name: Boolean

FullName: System.Boolean
Namespace: System



Checked and unchecked operator

0 C# provides checked and unchecked keyword to handle integral type
exceptions.

0 Checked and unchecked keywords specify checked context and unchecked
context respectively.

0 In checked context, arithmetic overflow raises an exception whereas, in an
unchecked context, arithmetic overflow is ignored and result is truncated.

0 The checked keyword is used to explicitly check overflow and conversion of
integral type values at compile time.

0 The Unchecked keyword ignores the integral type arithmetic exceptions. It
does not check explicitly and produce result that may be truncated or
wrong.
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value= 2147483647
value= -2147483647

Arithmetic operation resulted in an overflow.
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value= 2147483647
value= -2147483647
unchecked value= -2147483647
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Expressions
-

0 The simplest C# expressions are literals (for example, integer and real
numbers) and names of variables. We can combine them into complex
expressions by using operators.

0 An expression in C# is a combination of operands (variables, literals,
method calls) and operators that can be evaluated to a single value. To
be precise, an expression must have at least one operand but may not
have any operator.

0 Typically, an expression produces a result and can be included in
another expression.



0 The expressions are classified on based on the operations are
O Primary Expression

Unary Expression

Arithmetic Expression

String Concatenation Expression

Relational Expression

Logical Expression

Conditional Expression

Assignment Expression

Constant Expression

Boolean Expression

Type Conversion Expression.

0 In the following code, examples of expressions are at the right-hand side of
assignments:
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Primary Expression
N T

0 Literals or Constants. 0 Expressions using new operator

0 Variable names. 0 Expressions using typeof operator
0 Expression written within parentheses. 0 Expressions using sizeof operator.
0 Method access using dot notation. 0 Checked expression

0 Method Invocation. 0 Unchecked expression.

0 Array element access.
0 This access
0 Postfix increment expression

0 Postfix decrement expression



Unary Expression
I

0 Unary Plus Expressions

0 Unary Minus Expressions

0  Unary Not(!) Expressions

0 Unary one’s Complement Expressions. (~)
0 Unary * Expressions

0 Unary & Expressions

0 Prefix Increment Expressions. (++)

0 Prefix Decrement Expressions (--)

0 Cast Expressions.(Cast Operator)



Interpolated String Expression:

A

O

O

The $ special character identifies a string literal as an interpolated string.
An interpolated string is a string literal that might contain interpolation expressions.

When an interpolated string is resolved to a result string, items with interpolation
expressions are replaced by the string representations of the expression results.

String interpolation provides a more readable and convenient syntax to create
formatted strings than a string composite formatting feature.

var r = 2.3;

var message = $"The area of a circle with radius {r} is {Math.PI * r * r:F3}.%;
Console.WritelLine(message);

// Output:

// The area of a circle with radius 2.3 is 16.619.



Lambda Expressions
I

0 lambda expression is used to create an anonymous function.

0 Use the lambda declaration operator => to separate the lambda's
parameter list from its body.

0 A lambda expression can be of any of the following two forms:
O Expression lambda that has an expression as its body:

O Statement lambda that has a statement block as its body:

0 To create a lambda expression, we must specify input parameters (if any) on
the left side of the lambda operator and an expression or a statement block
on the other side.
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Type Conversion
I e

0 Type conversion is converting one type of data to another type. It is also
known as Type Casting.

0 In C#, type casting has two forms —

O Implicit type conversion — These conversions are performed by C# in
a type-safe manner. For example, are conversions from smaller to
larger integral types and conversions from derived classes to base

classes.

O Explicit type conversion — These conversions are done explicitly by
users using the pre-defined functions. Explicit conversions require a

cast operator.



Implicit numeric conversions

The following table shows the predefined implicit conversions between the built-in numeric types:

From To

shyte shart, Let, leng, float, deubls, declmal, Of Alnt

L‘Iﬂl’:‘ short, ushort, int, wvint, long, olomg, float, double . decimal, mint, OF nuint
short int, long, float, doubhle, OF declmal, OF nint

ushort int, wint, long, ulong, float, double, OF decimal, mint, OF nulnt
int losg, Float, double, OF decimal, nint

uint lomg, ulong, float, double, OF decimal , OF nuimt

long flost, doubla, Of decimal

ulong float, double, OF decimal

float double

it lomg, Float, double, OF decimal

FILIEFTT ulong, float, double, OF decimal



0 Any integral numeric type is implicitly convertible to any floating-point
numeric type.

0 There are no implicit conversions to the byte and sbyte types. There are no
implicit conversions from the double and decimal types.

0 There are no implicit conversions between the decimal type and the float or
double types.

0 A value of a constant expression of type int (for example, a value
represented by an integer literal) can be implicitly converted to sbyte, byte,
short, ushort, vint, ulong, nint, or nuint, if it's within the range of the destination

fype:



Explicit numeric conversions

The following table shows the predefined explicit conversions between the built-in numeric types for which there

is no implicit conversion:

From To

R!L‘J}.-'H:‘ byte, ushort, wint, O wlong, O nuint

byta sbvte

Short sbyte, byte, ushort, ulnt, ulong, OF nulnt

ushio sbyte, byte, OF short

irt Skyte, byte, shoet, ushort, uint, wleng, OF Auint

it shyte, byte, short, ushort, or int

ID-r':g skyte, byte, short, ushort, Int, ulnt, ulong, nimt, OF nulst

ulong sbyto, byte, short, ushort, int, wvint, long, nint, OF nuint

float sbyte, byte, shert, ushort, int, wint, long, vlong, decimal, ndmt. O nuint
double shyte , byte, short, ushort, int, uint, long, ulong, float, decimal, nint, OF nuint

decimal sbyte, byte, short, ushort, int, uint, long, wlong, float, double, nint, Or nuint



SNo [Method _____ Descipln

1 ToBoolean Converts a type to a Boolean value, where possible.

2 ToByte Converts a type to a byte.

3 ToChar Converts a type to a single Unicode character, where possible.
4 ToDateTime Converts a type (integer or string type) to date-time structures.
5 ToDecimal Converts a floating point or integer type to a decimal type.

6 ToDouble Converts a type to a double type.

7 Tolnt16 Converts a type to a 16-bit integer.

8 Tolnt32 Converts a type to a 32-bit integer.

9 Tolnt64 Converts a type to a 64-bit integer.

10 ToSbyte Converts a type to a signed byte type.

11 ToSingle Converts a type to a small floating point number.

12 ToString Converts a type to a string.

13 ToType Converts a type to a specified type.

14 ToUInt16 Converts a type to an unsigned int type.

15 ToUInt32 Converts a type to an unsigned long type.

16 ToUInt64 Converts a type to an unsigned big integer.
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Enter the Value3@0
Value is 300

is 24464

is 90000

is 24464

is 90000

is 3




Operator Precedence & Associativity

0 Operator precedence and associativity determine the order in which the operations
in an expression are performed.

0 In an expression with multiple operators, the operators with higher precedence are
evaluated before the operators with lower precedence.

0 When operators have the same precedence, associativity of the operators
determines the order in which the operations are performed:

O Left-associative operators are evaluated in order from left to right. Except for the assignment
operators, all binary operators are left-associative.

0 Right-associative operators are evaluated in order from right to left. The assignment operators
and the conditional operator 2: are right-associative.

0 We can use parentheses to change the order of evaluation imposed by operator
precedence and associativity.

0 The following table lists the C# operators starting with the highest precedence to the
lowest. The operators within each row have the same precedence.



Category

Postfix
Unary
Multiplicative
Additive
Shift
Relational
Equality
Bitwise AND
Bitwise XOR
Bitwise OR
Logical AND
Logical OR
Conditional
Assignment

Comma

Operator
00->.+--
+ -1~ ++-- (type)* & sizeof
* o
F
oy

< <=2 >=

@o

= = = %:::-}: <= &: A= |=

Associativity

Left to right
Right to left
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Right to left
Right to left

Left to right
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Enter the Value of A :9 A

Enter the Value of B :12

Enter the Value of C :3
The result of the Expression (a
The result of the Expression (a
The result of the Expression (a
The result of the Expression (a

b/3+c*2-1;) 1s 10

b/ (3 +c) * (2-1);) is 7
(b /(3 +c) *2)-1;) is 4
(b /3) +c*2) -1;) is -2



Fis  Edit. Wiew Hefsttop Piogsect  Build Detag Tean Data Toos  Test Wisdew  Hedp 1 Fus Soreen

MEhFUnCTonsLs =

v Exprezmans Mathfunchiors

'I % Mainid

using Systen;

using Systen.follections . Geperic;
using Systen, Ling;

using Systen, Test)

napespace Expressions

I
i

clagz MatkFmnctian:
I

public static vold Madn()
i

int theta,ans;

doable walue;

console Wrltel” Enter the degree wvalue :%)j
theta = Comvert . Tolmt32{Consale Readline()};
valee = (thets ® Hath PI f 188};
Math, DlvRemn(256, 144, oul ans);

e Mritelinel® Radian Walue of ({@))1= {1}", thets, wvalue);
e Weltelime (™ abofimli= {2}°, theta, Hath,abs{-valuel);
nsale Writebine ("™ floor({f})= {1}", theta, Hoth_ Floor{valwe}};:
I goriteline(” Ceiling{{ali= (1}, theta, HMath.Celling(valsed);
onzale Writelime(" Mul{i@8*208% = {8}", Math.Bighul{166, 3},
nzole Wreitebine (" DivRen(256/104) = {B]", ans);
eMriteline(” The Valwe of E = {@)", Hath.E);

e Mriteline " Sia ({a})= {1}", theta, PMath.Romd{Math. Sin{valee), 43);

onzole WriteLine(™ Cos ({8}}= {1}", theta, Math_ Romd{Math Cos{valse), 4
oasaleMelteline (™ Tam ({@k)= [1}", theta, Math,Romd{Math. Tan{valse), 4)
mizale Writeline{" Sink ({B})= {1}", theta, Hath._ Round{Math.Sirh{value=},
onzale Writeline(" Cosk ({8})= {1}, theta, Math.Round(Msth.Cosh(valee]),
cnzofieMrltelime(® Tanh ({8}i= {1}", theta, Wath, Round{Math,Tanh{valwe),
nzale Writeline{" ASim ({B})= {1}", theta, Haoth._Round{Math.fsin(valu=},
- [
1
1

El
i a2 Wrelteline(® ACos ({@}i= (11", theta, Math. Round(Math, Aces{valiee),
cnsole Mrltelime(® ATan ({2}= {1}, theta, Woth, Round(Math, Atan{value),
mizale Writeline{" ATanmd ({@}]= {1}", theta, Math.Rownd{Math Atand(valuee,

Ie _Readkev();

¥;

A

Al

Ahk;

Ah ki

A%

A) ki

Ad ki

183, 433,

| s




B file)///C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Expressions/Expressions/bin/Debug/Expressions.EXE

Enter the degree value :45

Radian Value of (45)= 0.785398163397448
Abs(45)= ©.785398163397448

floor(45)= @

Ceiling(45)= 1

Mul(100%200) - 20000

DivRem(256/144) = 112

The Value of E = 2.71828182845905

Sin (45)= 0.7071
Cos (45)= @.7071

Tan (45)= 1

Sinh (45)= ©.8687
Cosh (45)= 1.3246
Tanh (45)= ©.6558
ASin (45)= ©.9033
ACos (45)= ©.6675
ATan (45)= 0.6658

ATan2 (45)= 0.0784



Control Statements
I

0 The control statements are used to control the flow of execution of the
program.

0 If we want to execute a specific block of instructions only when a certain
condition is true, then control statements are useful.

0 If we want to execute a block repeatedly, then loops are useful.

0 C# classifies these control statements into two categories
O Conditional execution

0 Unconditional execution



Confrol Flow stafements

Conditional

Unconditional

v v \4




Simple if

[

Simple if statement is used to verify the given condition and executes the
block of statements based on the condition result.

The simple if statement evaluates specified condition.
If it is TRUE, it executes the next statement or block of statements.

If the condition is FALSE, it skips the execution of the next statement or block
of statements.

Simple if statement is used when we have only one option that is executed or
skipped based on a condition.

The general syntax and execution flow of the simple if statement is as follows.



Syntax Execution flow diagram

if ( condition )

{

block of statements;

if block of statements

normal statements



Fée  Eit Wiew MRefacton PioEdd  Buill Debag Team  Data

Progeamcs . X

Togls Test Window Help 3 Fu

Sormen

& Cantrol Program
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using Systen;

usimg Sycten, Collections.Generic;
usire Systen,Limg;

using Systen. Text;

Snamespace Control

1000 B

i
class Pragran
1
static wold Maind)
i
ik valws:
ocnzale Write{"Enter the value ="};
value = rwert Tolmtd2{Consale Readli
if [vales € short.MexWalue)
(]
onzole Writebine“{@} Balongs to
¥
if {valee < int MaxWalue)
1
sole Writeline ({8} Belongs to
}
if [(walwees < shete MeWalue)
i
s, Writelime{®[{a} Belongs to
I3
if {valie « bybe,Haxvialise)
onzale Writeline ({80} Belangs: to
}
if [valees « ushort.Maxdvales=)
I
L
ez le Writeline ({8} Belongs to
h
onsole. Reamey(} ]
i)
1
1

ine(};

Shart™, walise))

Integer®, wvalwe);

SByta®, wvalise);

Byte”, walue):

Ushert™, waluel;

| s




i file:///c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Control/Control/bin/Debug/Control.EXE

Enter the value :100
160 Belongs to Short
180 Belongs to Integer
100 Belongs to SByte
180 Belongs to Byte
160 Belongs to UShort




i file:///c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Control/Control/bin/Debug/Control.EXE

Enter the value :20080
2000 Belongs to Short
2000 Belongs to Integer
2000 Belongs to UShort




i file:///c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Control/Control/bin/Debug/Control.EXE

Enter the value :2500000
2500000 Belongs to Integer




If-else statement
I

0 The if-else statement is used to verify the given condition and executes only
one out of the two blocks of statements based on the condition resuli.

0 The if-else statement evaluates the specified condition.
o If it is TRUE, it executes a block of statements (True block).

0 If the condition is FALSE, it executes another block of statements (False
block).

0 The if-else statement is used when we have two options and only one
option has to be executed based on a condition result (TRUE or FALSE).

0 The general syntax and execution flow of the if-else statement is as
follows.



Syntax

if ( condition )

{

True block of statements;

}...

else

{

False block of statements;

Execution flow diagram

TRUE FALSE

True block of statements False block of statements

normal statements
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ile_Write "Enter the age ©™);
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it
onsale Wreitebime "vou are not eligiole to Wate™}:

}
el
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Enter the age :208
You are eligible to Vote




Nested if statement
I

0  Writing a if statement inside another if statement is called nested if statement.

0 The nested if statement can be defined using any combination of simple if & if-else
statements.

0 The general syntax of the nested if statement is as follows...
Syntax

if ( condition1 )

{
if ( condition2 )

{

True block of statements 1;

}
,

else

{

False block of condition1;

}
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nastedifies

i Cantrod nestedif 'l % Mainid

—using Systen;
using Systen.follections . Geperic;
usirg Systen, Ling;
using Systen. Text;

nanespace. Control

1
class sestadl
1
public static wvoid Main{)
i
ik valws:
il -'_Hr'it-E["l'"ll,=_l|' the age L 1
valpe = rwert Tolmkdd{{onsale _Readline()};
if [vales * @)
I
if (valiee = 18}
1
if {valwe < 10587
I
|
I=_ Writeline("You are eligible to Wate™};
]
else
i
Mrltetiee( "You are pot eligible to Vote");
1
H
B l5e
{
-_|.l|'r"'i1‘_-el_1|'.-e["'|"-||. are mot ellgihle to Wote™)L
}
}.
2i5E
{
onsale Writeline{"Invalid age™});
}
Ie _Readkev();
}
]
}

@ o




i file:///c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Control/Control/bin/Debug/Control.EXE

Enter the age :18
You are not eligible to Vote




if...else if...else statement
I ESSHH.

0 The if-else-if ladder statement executes one condition from multiple
statements. The execution starts from top and checked for each if condition.

0 We can use multiple else if blocks to add multiple conditions but it requires
atleast one if block at the beginning, we can't directly write else and else if
statements without having any if block.

0 The statement of if block will be executed which evaluates to be true. If none
of the if condition evaluates to be true then the last else block is evaluated.

0 The general syntax of the if-else-if statement is as follows...



if (condition 1)
statement-1;

else if (condition 2)
statement-2;

else if (condition 3)
statement-3;

else if (condition n)
statement-n;

else
default-statement;

statement-x; =



Statement 1

Statement 2

Statement 3

1~ §
§
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'l % Mainid

TP e e

using Systen.follections . Geperic;
usirg Systen, Limg;
using Systen. Text;

nanespace. Control

public static wvoid Main{)

i

ik valws:

ansole Mrite{"Enter the age

valus = rwert  Tolmkda{:

it (valise £ @)
I

o I

= . Readline()};

onzole Writebine ("Invalid age®))

foe iF (walue < 18)

L R

cole Writeline["You are pot eligibhle to Vote="):

4

else if (value < 190)

ey

s, Writelimef"v¥ou are eligible to Wote®);

onsale Writeline{"Invalid age™});

aizale Read¥ey();

100 % =

@ o
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Enter the age :20
You are eligible to Vote




Switch Statement
..
0 In C#, Switch statement is a multiway branch statement.

It provides an efficient way to transfer the execution to different parts of a code
based on the value of the expression.

0 The switch expression is of integer type such as int, char, byte, or short, or of an
enumeration type, or of string type.

0 The expression is checked for different cases and the one match is executed.

0 The switch statement is often used as an alternative to an if-else construct if a single
expression is tested against three or more conditions.

C# doesn't allow execution to continue from one switch section to the next.

0 When a break statement is reached, the switch terminates, and the flow of control
jumps to the next line following the switch statement.

0 Not every case needs to contain a break. If no break appears, then it will raise a
compile time error.



0 In C#, duplicate case values are not allowed.

0 The data type of the variable in the switch and value of a case must be
of the same type.

0 The value of a case must be a constant or a literal. Variables are not
allowed.

0 The break in switch statement is used to terminate the current sequence.

0 The default statement is optional and it can be used anywhere inside the
switch statement.

0 Multiple default statements are not allowed.



Syntax:
Switch
(Conditional Expression)
switch (expression) { l
Statement 1
case valuel: // statement sequence ™ break: >
break;
Statement 2 s
Condition break;
case value2: // statement sequence
break;
Statement n
) = break; o
case valueN: // statement sequence
Defauit
break:; Default *  statement >
Y
Statement just
default: // default statement sequence HECAN Ty G

} T
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class swltihrase =+
I

public static void Main()
i
ink walws:;
Mrltel "Enter the walue Betwesen B to 9:%)3
vales = Convert ToIntd2{C{onsole Readline{)):

Ewiteh [valee)
case B
Lonsole WriteLine(™ You Have Entered 8%);
hreak;
case 1
Lonsale Writeline(™ You Have Entered 17);
bresk §
case 2!
Lonsole WriteLline(™ You Have Entered 1™);
bireak
case 12
Lonsole _WriteLine(™ You Have Entered 17);
hreak;
case 42
cricg Lo Wrltelime ™ You Have Entered 4%
bresk
case 3:
cnsa e Writelime "¥ou Have Entered 5%);
hreak;
case
crizole Wrlteline{” You Have Entered 6503
hreak;
Lase 71
caisalaWriteline{” You Have Entered 7903
hreak;
case &
i e Writeline{" You Have Entersd B%);
hreak;
case o
(. om o WriteLine | "You Hawe Entered 97);
nregk;
default
il o lWritelins{ "Ho match Found™):
Dreak )
100 8. =
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Enter the value between @& to 9:5
You Have Entered 5
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-using Systen;
using Systen.Collectioms. Gemeric;
using System.Ling;
using Systen. Text;

- nanespace Control

piblic static vold Main{)

char ch;

1 Wrlte] "Enter the Character [7)3
ch = Corvert.TaChar{Conzale Readline()):
sultch {ch)

i

Case
Cakte
Case

- o

case
face
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Case
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- = Hi=Tm
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break;
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B | file:///C:/Users/Dr.PV.Praveen Sundar/Documents/Visual Studio 201 0/Projects/Control/Control/bin/Debug/Control. EXE

Enter the Character :P
P is not a vowel
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Enter the Character :a
a 1s a vowel




Fée  Eit Wiew MRefacton PioEdd  Buill Debag Team  Data

Iwiith calcs X

Tagls Test Window Help 3 Fus Screen

i Cantrol Sweidh_calc

'I % Mainid

FEPI TeE
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A
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break
default
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Enter the value of Numberl :20
Enter the value of Number2 :16
Enter the value of Operator :-
20 - 10 = 10
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Condition True




lteration Statements
IS

0 lteration statements or Loops are used in programming to repeatedly
execute a certain block of statements until some condition is met.

0 The following statements repeatedly execute a statement or a block of
statements:

O The for statement: executes its body while a specified Boolean expression
evaluates to true.

0 The foreach statement: enumerates the elements of a collection and executes its
body for each element of the collection.

O The do statement: conditionally executes its body one or more times.
O The while statement: conditionally executes its body zero or more times.
0 At any point within the body of an iteration statement, you can break out

of the loop by using the break statement, or step to the next iteration in
the loop by using the continue statement.



([
while loop
2
0 C# provides the while loop to repeatedly execute a block of code as long as the
specified condition returns false.

0 The while loop starts with the while keyword, and it must include a Boolean
conditional expression inside brackets that returns either true or false.

0 It executes the code block until the specified conditional expression returns false.

0 In a while loop, initialization should be done before the loop starts, and increment or
decrement steps should be inside the loop.

0 The statement(s) inside the while loop may be a single statement or a block of
statements.

0 The key point of the while loop is that the loop might not ever run. When the
condition is tested and the result is false, the loop body is skipped and the first
statement after the while loop is executed.



* N

Syntax

The syntax of a while loop in C# is -

while (condition) {
statement (s) ;

\ /




’

while( condition )

{

conditional code ;

}

If condition
is true

code block If condition
is false
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using System.Ling;
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- namespace Control
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Enter the nvalue :10

Multiplication Table
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Enter the nvalue :10

Multiplication Table
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do while Statement
B 00

0 The do while loop is the same as while loop except that it executes the code block at
least once.

0 The do-while loop starts with the do keyword followed by a code block and a
boolean expression with the while keyword.

0 The do while loop stops execution exits when a boolean condition evaluates to false.
Because the while(condition) specified at the end of the block, it certainly executes
the code block at least once.

0 In a while loop, initialization should be done before the loop starts, and increment or
decrement steps should be inside the loop.

0 The statement(s) inside the while loop may be a single statement or a block of
statements.

0 The key point of the do while loop is that the loop will executed atleast once, even
on the first time When the condition is tested and the result is false.

0 This is the reason, do while is called as exit controlled loop.



e code block

If condition
is true

condition

If condition
is false
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-using Systen;
using Systen.Collectioms. Gemeric;
using System.Ling;
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for loop
Lo

0 A for loop is a repetition control structure that allows you to efficiently
write a loop that needs to execute a specific number of times.

0 C# for loop has three statements: initialization, condition and iterator.

O The initialization statement is executed at first and only once. Here, the variable
is usually declared and initialized.

O Then, the condition is evaluated. The condition is a Boolean expression, i.e. it
returns either true or false.

O If the condition is evaluated to true:
® The body of the loop, which must be a statement or a block of statements.

® Then, the iterator statement is executed which usually changes the value of the initialized
variable.

®m Again the condition is evaluated.
®m The process continues until the condition is evaluated to false.

o If the condition is evaluated to false, the for loop terminates.



.o 4
0 The iterator section can contain zero or more of the following statement
expressions, separated by commas:

O prefix or postfix increment expression, such as ++i or i++
O prefix or postfix decrement expression, such as --i or i--

O assignment

O invocation of a method

O creation of an object by using the new operator.

0 All the sections of the for statement are optional.



(s

yntax

The syntax of a for loop in C# is -

for ( init; condition; increment ) {
statement (s) ;

\_ /




for( init; condition; increment )

{
}

conditional code ;

condition

If condition
is true

code block If condition
is false

increment
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foreach loop

0 foreach loop is a different kind of looping constructs in CH# programming that
doesn’t includes initialization, termination and increment /decrement characteristics.

0 The foreach loop in C# executes a block of code on each element in an array or a
collection of items. When executing foreach loop it traversing items in a collection or
an array .

0 The foreach loop is useful for traversing each items in an array or a collection of
items and displayed one by one.

0 The iteration variable corresponds to a read-only local variable with a scope that
extends over the embedded statement.

0 During execution of a foreach statement, the iteration variable represents the
collection element for which an iteration is currently being performed.

0 A compile-time error occurs if the embedded statement attempts to modify the
iteration variable (via assignment or the ++ and -- operators) or pass the iteration
variable as a ref or out parameter.



Syntax of foreach loop

foreach (element in iterable-item)

{

f// body of foreach loop

}

Here iterable-item can be an array or a class of collection.

0 The in keyword used along with foreach loop is used to iterate over the
iterable-item.

0 The in keyword selects an item from the iterable-item on each iteration and
store it in the variable element.

0  On first iteration, the first item of iterable-item is stored in element. On second
iteration, the second element is selected and so on.

0 The number of times the foreach loop will execute is equal to the number of
elements in the array or collection.



77

Elements
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collection?

Exit foreach loop
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below foreach loop

Body of
foreach loop
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in collection to
local variable
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break Statements

-5
Break (breaks the loop/switch)

0 Break statement is used to terminate the current loop iteration or terminate
the switch statement in which it appears.

0 When the break statement is encountered inside a loop, the loop is
immediately terminated and program control resumes at the next statement
following the loop.

0 Break statement can be used in the following scenarios:
O for loop (For loop & nested for loop.
O foreach loop (foreach loop & nested foreach loop.
O While (while loop & nested while loop).
O Do while (do while loop and nested while loop)
O

Switch case (Switch cases and nested switch cases)
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break
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Continue Statements
% F

0 A Continue statement jumps out of the current loop condition and jumps
back to the starting of the loop code.

0 It is represented by continue;
0 Continue statement can be used in the following scenarios:
O for loop (For loop & nested for loop.
O foreach loop (foreach loop & nested foreach loop.
O While (while loop & nested while loop).
O Do while (do while loop and nested while loop)

O Switch case (Switch cases and nested switch cases)
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goto statement
I EEEEEE—————————™;™;,,.,

0 The goto statement transfers the program control directly to a labeled
statement.

0 The label is the valid identifier and placed just before the statement
from where the control is transferred.

0 A common use of goto is to transfer control to a specific switch-case
label or the default label in a switch statement.

0 The goto statement is also useful to get out of deeply nested loops.
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Program Exercise
.
//Question No-1: What is the Output of this Program

int 1 = @;

for (5 5 )
{
if (1 < 5)
{
Console.WritelLine(1);
1++;
continue;
}
break;

}
Console.ReadKey();
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// Question MNo-2: What 1s the Output of this Program
int sum = @;
for (int 1, J, k = @; sum <= 5; )
{

sum = 1 + J + k;

1t (sum > 5)

break;
Eﬂnaﬂle.writELinE{k}ﬂ

k++;



J// Question No-2: What i1s the Output of this Program
int sum = 8;
for (1nt 1, 3, k = @; sum <= 5; )
1
sum = 1 + J + k; // This produces Error because 1 and j are not initialized
it (sum > 5)
break;

Console.Writeline(k);

k++



// Question No-3: What is the Output of this Program?

int sum;
for (int k = @, j = 1; k <= 5; k++)
{

sum = j + k;

if (sum > 5)

break;
Console.Writeline(k);
k++:

3

)

Console.ReadKey();
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//- Question No-4, What i1s the Qutput of this Program.
int 1 = @;
float sum;
for (float £ =0; 1 <=5; f = + 0.168f)
{
sum = ¥ + 1;
Console.WriteLine(sum);

1++;

b

Console.ReadKey();
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L
/f - Question No-5, What i1s the Output of this Program.

char ch;
for (5 5 )
{

ch = Char.Parse(Console.ReadlLine());
if (ch = "Y")
break;

¥

Console.Writeline("Program Ends");
Console.ReadKey();
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// - Question No-6, What is the Output of this Program.

char ch;
for (5 ;)
{

ch = (char)Console.Read();
if (ch == "Y")
break;

¥

Console.Writeline("Program Ends");
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Arrays

0 A variable is used to store a literal value, whereas an array is used to store
multiple literal values.

0 An array is the data structure that stores a fixed number of literal values
(elements) of the same data type.

0 Array elements are stored contiguously in the memory.

0 The lowest address corresponds to the first element and the highest address to
the last element.

First Element Last Element

! !

Numbers[0] | Numbers[1] | Numbers[2] | Numbers[3]




O O O o 0O

In C#, an array can be of three types: Single-dimensional, Multidimensional, and
Jagged array.

In C#, array is an object of base type System.Array.

In C#, array index starts from O.

In C#, arrays can be declared as fixed-length or dynamic.

A fixed-length array can store a predefined number of items.

A dynamic array does not have a predefined size. The size of a dynamic array
increases as you add new items to the array.

Its possible to change a dynamic array to static after it is defined.

If we want the array to store elements of any type, we can specify object as its
type. In the unified type system of C#, all types, predefined and user-defined,
reference types and value types, inherit directly or indirectly from Obiject.



Declaring Arrays

To declare an array in C#, you can use the following syntax -

datatype[] arrayName;

where,

= datatype is used to specify the type of elements in the array.

=[] specifies the size of the array.

= arrayName specifies the name of the array.

For example,

double[] balance:;

Initializing an Array

Declaring an array does not initialize the array in the memory. When the array variable is initialized,
you can assign values to the array.

Array is a reference type, so you need to use the new keyword to create an instance of the array.
For example,

double[] balance = new double[10]:;



class TestArraysClass

{

static void Main()

{

// Declare a single-dimensional array of 5 integers.
int[] arrayl = new int[5];

// Declare and set array element values.
int[] array2 = new int[] { 1, 2, 5, 7, 9 };

// Alternative syntax.
int[] array3 = { 1, 2, 3, 4, 5, 6 };

// Declare a two dimensional array.
int[,] multiDimensionalArrayl = new int[2, 3];

// Declare and set array element values.
int[,] multiDimensionalArray2 = { {1, 2, 3 }, { 4, 5, 6 } };

// Declare a jagged array.
int[][] JaggedArray = new int[e][];

// Set the values of the first array in the jagged array structure.
jaggedArray[@] = new int[4] { 1, 2, 3, 4 };



The following example demonstrate invalid array declarations.

Example: Invalid Array Creation

//must specify the size
int[] evenNums = new int[];

{fnumber of elements must be equal to the specified size
int[] evenNums = new int[5] { 2, 4 };

//cannot use var with array initializer
var evenNums = { 2, 4, 6, B, 18};

Late Initialization

It is not necessary to declare and initialize an array in a single statement. You can first
declare an array then initialize it later on using the new operator,

Example: Late Initialization

int[] evenNums;

evenNums = new int[5];
£/ oor
evenNums = new int[]{ 2, 4, &, B, 18 };



Assigning Values to an Array

You can assign values to individual array elements, by using the index number, like -

double[] balance = new double[10]:;
balance[0] = 4500.0;

You can assign values to the array at the time of declaration, as shown -

double[] balance = { 2340.0, 4523.69, 3421.0};

You can also create and initialize an array, as shown -

int [] marks = new int[5] { 99, 98, 92, 97, 95}:
You may also omit the size of the array, as shown -

int [] marks = new int[] { 99, 98, 92, 97, 95}:

You can copy an array variable into another target array variable. In such case, both the target and
source point to the same memory location -

int [] marks = new int[] { 99, 98, 92, 97, 95}:
int[] score = marks:

When you create an array, C# compiler implicitly initializes each array element to a default value
depending on the array type. For example, for an int array all elements are initialized to 0.



Accessing Array Elements
.,

0 Array elements can be accessed using an index.

0 An index is a number associated with each array element, starting with index
O and ending with array size - 1.

0 There is a situation that we are trying to add more elements than its specified
size will result in IndexOutOfRangeException.

0 Arrays can be accessed in various methods like
O Accessing individual elements.

Accessing using for loop.

Accessing using object.

Accessing using foreach statement.

Accessing using LINQ obijects.
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f Hethod-1 Nocessing drray Elepepks Individually wsing itz indew valpss=

ar re-'_-.-[lilj

array[1] = 39;

array[2]

array[3] = 4@; B Team.. B (e

Array fd] i;:;]: Propetigs = 0l %

io _WelteLime( "Elements e Array are
tla Welte("{a}4t", array[a]):
omsoia Weitel "{ait”, array[1]);
1le _Weltel"{a@iit”, array[2]h:
JMrita{"{@3\t", array[3]3;
Mrite("[alvt”, array[d]);

LReadkeyv(};
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Elements in Array are .... A
10 20 38 48 50
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b Ay Method 1 = Mairsiringl] aps) | ] ] "Fl“
—using Systen; A Sosice Arrays (1 project)
using Systen, Collections, Gemeric w E Arrays
using System.Lling; il Propediies
using Systen. Text; = Retanergat
&1 Methiodd T s
-namespacs Arrays 2 Method2.s

lass Metkod]

¢
i
I

i

static wobd Main(string[] args)

ink[] arrey = new 1nk[5];
£ Method-1 frcessing Array Elements Individuslly using its index walus

array[d]

array[1]

arrav(2]

array[3]

array[4] ; Properiies
array[5] i

Writelime( "Elements in Array are
s Mrite("{@}\t", array[8]};

s Weltel "fal\t®, array[1]13;
Writal"{alht", array[2]);

s _Mrite{"{@}\t", array[3]3;

o Weltel (@)t array[d4]);

e _Write("{@}4t", array[5]3;

« Readiey(};
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.

-
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+ Spiohon Esplaner

L3 Areays Misthod |

* | ¥ Maistring]] aros)

|

“using Systen;

using Systen.Collections Gensric;
Ji'i.r,g 5:.-'5‘|::|1.L:i.r~q;

usirg Systen, Tewt)

NaESRACE APrays

tatic woid Main{string[] args)

H
i
1

Int[] array = sew Int[5];
! Method-1

array[@d] = 1
array[l] =
array[2]
array[3]
array[4]
array[5]

o lritali A indexOutOfRangeException was ushardied
o Writal™) Index was duiside e Doonds of e sray
2 Mrital”| g paeshonting tips

NSo e WRITe] ™| (aare ara thst
1P L T FRRR T
e Writef"

corzale Write(® Cilt e o B i

Headiey

s B
arcn

[ A MR ey

Make abe Aata oblims

rmrreE K Ce

ActionE
e el

Lapy exCEpliDn deLss 10 The Can

bccessing Arrey Elemerts Individually wisng its

index valws

0 T Sodution ‘Emays (1 project
= 8 Arrays
dl Propeties
=& R=ferances

21 Matheed 1.5
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A Soilon  Arays (1 project)
w I AFFRYE
Wl Propeties
4 Refarences
& pAeihoed T cs
21 Method 205

—NasspacE Arrays

o | £ ] s

publlc static vold Main()}

[aliaia]] .

int[] array = new Int[5];
ff Method-2 - bAccessing Array Elements using Far :-'.'-:-:4

yle MWriteline(" Elsperts in an Array (Before Inttializatico are ...
o fant 1 = B} i« 5; '_-++:|

}

e Writel" Wt {a} ", array[i]);

ple Mriteline={"yn'm ‘0 Enter the elements of an arraw %)

Fore fant 1 = By i « 5 E++:|
1

onzaleWritel” Enter the Value of array [§0)] ¢, L);
array[1] = Comvert.ToInt32{Console. Readline )] ;

Prdypeigss

}
-_hr’“it-el_il'.-e[".'l W %in Elemests in an Array (AFter Imitlalizatios are
for (int i = B; 1< 5; d++)
i
onsaleMritel” vt {9} ", arraw[i]};
}
i} Readey] b
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Elements in an Array (Before Initialization are ....
% % % % %

Enter the elements of an array

Enter the Value of array [0] :180
Enter the Value of array [1] :20
Enter the Value of array [2] :30
Enter the Value of array [3] :40
Enter the Value of array [4] :50

Elements in an Array (After Initialization are ....)
18 20 36 48 50
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g A Soiution ‘Arays (1 graject

W e
o A e

using Systen;

« 0 Brrays
—inamespace Arrays 8 Propesties
4 Relerenies
= hodl3 4 Method f.cs
4 Method2 cs
pehiic static void Main(} 2] Methoddies
i
imk[ ] array = new ink[5];
int s = {3
float awg,

=

o ud e

f Method-3 accecsing Array Elements uting Array Hethods.
for (int § = B 1 < array.length: 1e+)

T
i

onsala Write("Enter the a[{@}VWalue ", i + 1);
array.SetValuel{Convert  Tolnt32{Conzole, ReadLine (3, 1);
sim 4= Covvert, Tolnt32 {array. GetValue(id);
lj :
avg = (float}sum / (float)array . Length; W e, B s
Centols _Weiteline(™yn \n Inputted Valusz in ®he Array are.
for (int i = B; i < array_Length ; S++)

eMeltef (@)1, arrav.metvalee(l));

1
I

.hr‘it-el_il'.-&l:"'. vinyn Inputted Array 1S _I'l': Dimension , array.Rank):
:_Writelins=(" Inputted Array iz Fixed Size : {@) ", array.IsFixedSize};
e Mritelin=(" Inputted Array iz Besd Onky : {8} ", array.IshesdOnly);
«_Writeline{" Length of the given Inputted Array is {B}", array.length);
e Writeline(" Sum of the given Inputted Array is {@)7, sum);
_|.l|r""i_t-EL]|'.-E|:' .l:"\.-—'l'.'-ln-_' at the Eluwdr Inputted Array 1s :'IFI_'l ﬁug:};
RearEey] b
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Enter the a[1]Value :10@ ~
Enter the a[2]Value :20
Enter the a[3]Value :30
Enter the a[4]Value :40
Enter the a[5]Value :50

Inputted Values in the Array are....
10 20 30 40 50

Inputted Array is 1 Dimension

Inputted Array is Fixed Size : True
Inputted Array is Read Only : False
Length of the given Inputted Array is 5
Sum of the given Inputted Array is 150
Average of the given Inputted Array is 30
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44 Arrays Method4 - ; o | R

A Soitlon Arrays” (1 project
w E Arrays
public static void Main{} ¥ :‘:g:l-"“"[""i-
arenat
| a
y &1 Rdethioed 1
1|'.t[] AFray = new j_l.l'_[SLI : fethioad s
int s =@, i = @; 2 Methoddos
float avg: A Miethosd 3.
41 Wethodddcs

{7 Method-4 hecessing Array Elements vsing Foresch statement.
foreach (int elements in array)
i
le.Writel "Enter the a[{@}]Malue :", i);

array SetWalued Corvert, Talnt3z{lansole, Readline (3, 13;

s += Comvert. Tolnt32(array . GetValue{i)};

1++]
}
avg = (Float}sum [ [float)array.Length;

A Wreitel il'.-E[' v wn Imputted Walises o e Arragy are

foreach (int elements In array)

i
snzole Writel" (834", elements); Proprties

}

_WriteLins=|"Ynn'n Inputted Array is (8} Ddnension™, array Rank);

a Writelinel” Inputted Array ks Flxed Size | {[@) °, arrav,IsFixedsize);
e Writeline(" Inputted Array is Bead Only : {8} ", array.IsReadOnly};
Meltelimel® Lemgkh of the given Ingutted Areay is (817, array.Length):
a Wrltelinel® Sum of the glwven Inputted Greey 1s f@)", sum):
 Writelins( {8}, avgk;

Readkey(}; class SystemuSiring

Reprasents 1oxt as a seres of Unigode characiers




‘users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Arrays/Arrays/bin/Debug/Arrays.EXE

Enter the a[@]Value :10 A
Enter the a[l1]Value :20
Enter the a[2]Value :30
Enter the a[3]Value :49
Enter the a[4]Value :50

Inputted Values in the Array are....
16 20 36 49 50

Inputted Array is 1 Dimension

Inputted Array is Fixed Size : True
Inputted Array is Read Only : False

Length of the given Inputted Array is 5

Sum of the given Inputted Array is 159
Average of the given Inputted Array is 31.8
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8% 5 v bAsthod S

-I % Main

usimg Systen;

| s

using Systen.Ling;

S NAESRACE AP ays

r

clazs

k!

public static void Maind}

!

ink[] array = new int[5];
ink[] reverse = new ink[5];
int[] distarray = new int[5];
i Method-5 Accessing Array Elspents wsing LING Methods.
for (int L = B; 1 <array.Length;ies )
i

Conzale _Write{"Enter the a[¢}]dalue =™, i};

array . SetWaluel Copvert , ToInt32{Console  ReadLine (33, 13;
I}

ale Writeline(™n \nm Inputted Walwes in the Array are....%};
forgach (int elements in array)

}

reverse = array. Reverse ). Tolrray ()

distarray = array. Ddstinctl). Todrray(l;

onzale WriteLine(™n'nn The Sum of the given Inputted frray is {8} Dimension™, array.Sum()};
onzale Writebine(” The Average of the given Inputked firray is @ {8} ", array.beerage(}});

g rdteline(” The Maximum valise of the given Inputted Arcay is @ {@} %, array Max{));
onzole WriteLine(™ The Minimum valie= of the given Inputted Array is @ {@% ", array_ Man(});
ez le Meltelime v A0 Rewerse of the given Array are b
foreach (int elements in reverse)

i

onzole Writed"fajht”, elementc);

onzole Welte " [@i%t", elements);

¥

Consale MriteLine{"™'wn Sn Distinct Valies of the given Array are.. . "};
foreach (int elements 1n dlsterrayl
1

enzo e Weltel“faiht", elements);:

izale . Read¥ey();
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Enter the a[@]Value :180 ~
Enter the a[l1]Value :20
Enter the a[2]Value :25
Enter the a[3]Value :10
Enter the a[4]Value :20

Inputted Values in the Array are....
10 20 25 10 20

The Sum of the given Inputted Array is 85 Dimension
The Average of the given Inputted Array is : 17

The Maximum value of the given Inputted Array is : 25
The Minimum value of the given Inputted Array is : 10

Reverse of the given Array are....
20 168 25 20 10

Distinct Values of the given Array are....
10 20 25
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Mathodbcs o TS Methodd.cs dethodi.os Wethadl.os Method].s

= soEfion E':p-_':rr_r

Ll _J:l ﬂ a8 '?-'.
=+l A Scoution Amays (1 praject
v JE Arrays
-namespace Arrays il Propeeiies
o References
i b=ihod oz
& Method2 cs
public stetic vold Main{} £ Method3.os
A Methodd.cs
ff Hethod-6 @ Copying from Another Arcay. & Method5es
int n; 21 Methosd s
Comsole Mrite{ " wn Enter the M Valw=: ™};

n = Convert, Telyte(Cansole. Readbine());

Arraps Methiod

us1ng Systen,;

Ropdny Javuag 1;

int[] array = new lntn];
int[] dup = new int[n];
digp = array;

for pant 1 = B 1 €0 B4+

B
¥

b+

112 MWritef "Enter the a[{a}]walue (", L + 1
array[1] = Comvert.Talnt3Z(Console Readiine{}); A
dLﬂ[I] = B4

1 -'.llr‘itELil'-E["'."I'.'I'.'I['Il.-J‘ll.'l.-'J Valuos in Tha Arpay
for (int i = 8; 1 < n; i++)

I
1

cWrite("{@}\t", array[i]);
e Write( "{@8}\t", dup[i]);

Headey )
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Enter the N Value: 5
Enter the a[l]Value :180
Enter the a[2]Value :20
Enter the a[3]Value :30
Enter the a[4]Value :48
Enter the a[5]Value :50

Inputted Values in the Array are....
10 10 20 20 60 60 40 40 50 50
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A Soaalon  Arays (1 project)
w I ArrayE
il Propseties
& Fefarerdes
] ArayeiLoE
A Method es
4 Methoed 225
8 MEthod3 s
2 Methoddss
pihlic stathc vold Main(} & MethodScs
I ; : & RAsthosdBacs
) Exanple |.1--' Ohijeckt arra | 2 oljectaray.oa
abject[] ob] = mew chiect[5] { 18, ¥2.34, 'A', “String®, 123455 4567m };
for (int £ = @:; 1 € §5: 3++}
)

oojectaraycs x FEIREPEEE M=thod s Fed=thiced hcs Pefe=thiced 405 Mb=thindd s

e AMEVS CDjeCTamay
—using Systen;
using Systen, Collections, Gemneric;
using System.Ling;
using Systen. Text;

= NameLpacs .ﬁrr.:-}'s

oz leWredte"(alyn”™, cbi[i]);

I
Readey (]

Prdypeiess
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10

12.34

A

String
123456.4567



Multidimensional Arrays
_ 25|

0 C# supports multidimensional arrays up to 32 dimensions.

0 The multidimensional array can be declared by adding commas in the square
brackets.

0 For example, [,] declares two-dimensional array, [, ,] declares three-dimensional
array, [, , ,] declares four-dimensional array, and so on.

0 So, in a multidimensional array, no of commas = No of Dimensions + 1.

Example: Multidimensional Arrays

int[,] arr2d; // two-dimensional array

int[, ,] arr3d; // three-dimensional array
int[, , ,] arrdd ; // four-dimensional array
int[, , , ,] arr5d; // five-dimensional array
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A Soinion Arrays [ project
w I ArrayE
-namespacs Arrays Wl Fropsseties

= Relangrgat

A 2o ethod s

& 2 ethodRos
puhlic static void Main(} 4 Aragiritcs
: Af BCCessdr a Tl [Himedts o] .l.'l'l'ri:\.' I3 1mg Iisdividizal &logents ::'l'r"\-é"lhl:'dl-_"
2 Method2.cs
int[,] math = mew 1nt[5, 51 £ Methoddcs
Mrdtel“wn Enter the Valies™)) 2y Khethoedd s
mabA[B, @] = Carvert.Talntid{Caonscle. Readlin=(}); £ Miathoad5.2s
matA[B, 1] = ert, Tolnt 32 {Console, ReadLine ()] ; £ MazthoedBes

& ohjectaray.os

o,
SiBdumim

using Systen;

matA[l, @] = Carvert.Tolnt3d{Console. Readline]});
matAlL, 1] crt. ToInt3Z2(Console, Readtine ()] ;

matA[2, @] = Copwvert, ToInt32(Console, Readlinel )}
matA[z, 1] = ert, ToInt32{Concole, ReadLine(}) ]

oWeltel il'.-lal[' WhmaInputted Yalpses 1n The Array are Proypeertiess
 Mrite{"{@}\t", nataa, 8]); -
ile Write"{a}\t4n", natafa, 1]);

s Mrite{"{d@}\t", mata[l, 81%;
o Mritef"{@} th\n", mata[l, 1]);

s Mrite{"{@}\t", mataf2, 61%;
o Writef"{@itin", matal2, 113}

: Reackey(};
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Enter the Values1®

Inputted Values in the Array are....
10 20
30 46
515 60
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Solioe BipSane

o | R
A Soinion Arrays [ project
w I ArrayE
Wl Propeties
= Relanergat
& 2dMetraod.os
£ 2 etz os
£ Arrayieilcs
{ 2 hethod T.cs
{f Accessing Two. Dimensional Array wsing For Loop 4 Methoad 2 s
int size; 2 Method3 g5
Mritel “Emter the Size of the array™); 24 ethodd s
size = Convert.Talnta2{lonscle.Readline()); Y hAethioad 5.8
'Ll
.irl:[,] math = mew int[sire, size]; :;:1:::::.3

dobethacios RIS rraril W ochjeclamay.s Amayewics bebe=thicad s F=thod s Fd=thoddas Fl=thisdd cs Fl=thid 2 s M=thodTos

o Ay 2oMethod?
using Systen;

—Nancxpacs .ﬁrre-}'s

nuhlic stetic void Main(}
!

tor (ot 1 = B 1 € si7e; 1++4)
for (int j = B; § < size; j++)

J
i1

i Mritel"Enter the a[{@},{1}]value 1", 1 + 1, 3+ 1)
metAfi, §] = Comvert.Tolnt3l{lonzole. Readbine={}};
+ Propeeriies

ile Writeline "\n\ninlnputted Valwes in the Array are. .. ")

or (int i = B; 1 < size; ivt+)

Melteline();
for (int j = @; § < size; je+)
- Weite vt {B}°, matAld, 41}

: Reackey(};




B file)///C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Arrays/Arrays/bin/Debug/Arrays.EXE

Enter the Size of the array3
Enter the a[1,1]Value :180
Enter the a[1,2]Value :20
Enter the a[1,3]Value :30
Enter the a[2,1]Value :48
Enter the a[2,2]Value :50
Enter the a[2,3]Value :60
Enter the a[3,1]Value :70
Enter the a[3,2]Value :80
Enter the a[3,3]Value :90

Inputted Values in the Array are....

1@ 20 30
40 50 6@
70 30 9@
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20Methdio XK

8 Arcays. A0 mthodd

'I % Mainid

public statfc vold YMain(}

i

fi Hethod-3 Acceszlng Array Elements psing Array Mathods
int rsize, csize, sum=8;
nzale Write{"Enter the row Size z "};
rsize = Convert,Tolnt32{Conzale Readline{) )
ale_Write{"Enter the Colum Size © T);
csize = Convert , ToInt32{Console  Readlinel));

ink[,] math = new int[rsize, csize];

for (int i = B; 1 « matd.Getlength(@); Z++]}
for (int § = B; j < matd.Getlength(1); J++}
i
1313

nsale_Write{ "Enter the a[{@},{i}]value %, 1L+ 1; j +
ratA, SetValee{Convert Tolnt32{Consala Readline (), 4, 3
H

nsale Writebine " nninInputted Valwes in the Array are...."%};
for (int @ = B; i « matd_ Getlength({B@); i++}

i = @;
Consols Writelime(}:
for (int ] = B} § <« matA.Getlength{l); J++}
sum 4= mathfi, j];
casale Wreite ("t @)Y, matA. GetValee({l, 3)3;

nsole_Write(™it = {B}", zum);

mizale Writebine{"\n"};
for (int 1 = B 1 € matA.Getlengbhill; f+e)

s = 6>

for (int 1 = B; § < natA.GetLengthiB); J++)
sum += matafj, i];

onsale Write{"\k {81, sum);

le_Writebime(" |

mzode Readev] )

wn The Inputted Motrix is.{A} Dimension ", nath Rank});

| s




B file:y//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Arrays/Arrays/bin/Debug/Arrays.EXE

Enter the row Size : 3 A
Enter the Column Size : 2
Enter the a[l1,1]Value :10
Enter the a[1,2]Value :20
Enter the a[2,1]Value :30
Enter the a[2,2]Value :40
Enter the a[3,1]Value :50
Enter the a[3,2]Value :60

Inputted Values in the Array are....

10 20 = 30
30 48 = 70
58 60 = 110
90 120

The Inputted Matrix is 2 Dimension
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i Arays_doiliethood

ot R

i

clasgs

{

'I % Mainid

FdHethods

public static wold Main()

i

int rsiza, cslze;

Lonsole Writel"Enter the row Size @ ");
rsize = Convert.ToImtd2{Console Readline{)):
[iti Ea] -'.Hr'it-&[“l‘-'ll-'_'l' thie Column SEze I]r
csize = Conwvert . ToImtd2d{{onsaole Readline()};

int[,] array = mew int[rsize cshze] ;
ink sum = &, i, j=8;
flaat awg;

§f Method-4 fccessing Arrey Elenspts wsing Forsach statement.
foreach (Int elements im array)
i
1f {3 » array. GetUpper8ound (1))

}

onzole_Write{"Enter the a[{@}][{1}] Ivale= :"; i, 3};
array Setvalue{Corvert. TolntadConsole Readline{}), i, j);
s += Copvert, Tolnt3d{array. GetValee{l, 1});

.'|-|-+'.

i+t j = B;

!
avg = (Float)sun f (float)array. Lemgth;
mrale Writelin={"vn %n Imputted VWalwees in the fSrray are .. ."};
foreach (int elements In array)
)

onsale Write{"{@}\t", elements};
}
. le Writebine{"%n'nn Inputted Array is {8} Odmension”, array. Rank);
cosale Meiteline (™ Inputted Array is Fluwed Size @ {9} ", array.IsFixedSize);
enzale, Wrltetinel” Inpitted Arcay s Read Dnly © {8} %, srray.TsReadCnly);

le_Writeline(” Length of the given Inpwtted Array is {8]°, array_ Length};
mmsole Weltelime (™ Sum of the given Inputted Brray is (@}, sum))
Lonzole WriteLine{" Awerage af the given Inputted frray is {@§", avg);

le _ReadEew();

| s




B file:)///C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Arrays/Arrays/bin/Debug/Arrays.EXE

Enter the row Size : 2

Enter the Column Size : 3
Enter the a[@][@] ]Value :18
Enter the a[@][1] ]Value :20
Enter the a[@][2] ]Value :380
Enter the a[l1l][@] ]Value :48
Enter the a[1][1] ]Value :58
Enter the a[1][2] ]Value :60

Inputted Values in the Array are....
10 20 30 49 50 60

Inputted Array is 2 Dimension

Inputted Array is Fixed Size : True
Inputted Array is Read Only : False
Length of the given Inputted Array is 6
Sum of the given Inputted Array is 210
Average of the given Inputted Array is 35
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el =i e W B[R ==k | F [ Debug i i 4@333;{-5!3;

i
s e Tl S 2O e b R

Lo BipSnnes
g | O] FETF &)
apll LA Soution Arays (1 praject)
class  PdMathiods « I Arrays
g i Propeties
pihlic static vold Main{) & Retarenges
| & 2oMethodl.os
int reize, csire; A e et os
Comsale Wrlte] "Enter the row Size 1 )3 l 208 ethodE s
reize = Cpnvert Tolnkd2(Conuole Readline{}); 4 2 atEd s
ocnzale Write{"Enter the Column Size @ "F; 2 A et s
cslze = Convart, ToIntd2{Console. Readline() }; 4 AreaireLos
) A Metheed 1.5
int[,] array = rew Int[rsize, csizel] A RAsthoad 2 es
irt[,] dup = mew int[rsize, csizel; £ BAsthod 3 s
dup - array; 4l Meihodd s
for (int i = B; 1 < rsize; I++] imhmjﬁ
for (int § = B; § < csize; j++} Me:1h|:-:lﬁ.{5
Al chjectaray.os

{

i

"

Conzole Write("Enter the a[{@}]value ™, i + 1};
array[i, ] = Comvert. Tolnt32{Consale Readline()};
}
dup[@, 1] = &4B;
Comsals Weltelinel “oiwinInputted Values bn Eha Array are. .
for (int 4 = 8 1 < raiza; f4e)
{
onzole Writeline( )
for (int j = B; j < csize; j++}
{
onsaleWelte“{akvt”, arrav[i, 41}
Consale Write{"{@8}%t", dup[i, J]};

b

i

Lonsale. Read€ey(};




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Arrays/Arrays/bin/Debug/Arrays.EXE

Enter the row Size : 2 A
Enter the Column Size : 3

Enter the a[l1]Value :10

Enter the a[l1]Value :20

Enter the a[l1]Value :30

Enter the a[2]Value :40

Enter the a[2]Value :45

Enter the a[2]Value :50

Inputted Values in the Array are....

10 10 60 60 30 30
40 40 45 45 50 50



Jagged Arrays

0 Jagged array is a array of arrays such that member arrays can be of different
sizes.

0 In other words, the length of each array index can differ.
0 The elements of Jagged Array are reference types and initialized to null by default.

0 Jagged Array can also be mixed with multidimensional arrays. Here, the number of
rows will be fixed at the declaration time, but you can vary the number of columns.

0 In Jagged arrays, user has to provide the number of rows only. If the user is also
going to provide the number of columns, then this array will be no more Jagged
Array.

0 The elements of Jagged Array must be initialized before its use.



A

Syntax:

data_type[][] name_of array = new data_type[rows][]

Example:

int[][] jagged_arr = new int[4][]



Declaration as well as Initialization
Example 1: Using the Direct Method

int[][] jagged_arr = new int[][]
{

new int[] {1, 2, 3, 4},

new int[] {11, 34, 67},

new int[] {89, 23},

new int[] {e, 45, 78, 53, 99}
s



o Arays (Funning) - Migoson Visual Studko = ] b
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I T AR BRI

|BDORGRTACE B X

= ¥ =
153 Auwrei japoedaizy £ .0 2 |-r—] "f-].
NMESHACE APrays 0 T3 Solution Arays (1 praject)
i £ .:ﬂ.ﬁ.mrr:
= clazs 1R A T M Propeetees
{ =& References
;;l..iu'é:i.-: statzc woid Main() B Feetrod o

1 2 ethad? o=
i 2DMetr0EEos
o) 2oiiethacd.rs
A eMethodss
H Amaynics

M peclare the lagsed Array of four elements
int[1[] jegged_arr = pew Int[4][];

! Initialize the slenents 1]

; AL eEATAYCE
jagged_arr[B] = new ink[] 1,2, 3, 4 }; .d;” o o
] ; : 4 Wehoad 163
joegged_arr[i] = new ink[] { 11, 34, &7 }; 3 Masthod?
jegmed_arr[2] = new int[] { 88, 23 ) A

' g ) & Mathod3.cs
jagped_aref3] = new ink[] { @, 45, 78, 53, %9 L; 88 Mmthodd.cs

/f Display the array elements: & Methods <s

for (dnt no= B 0 £ JegmEed_are.Length) nes} 8 Methodf.cs
{ 8 pajectaray.cs

£ Print the row rumber
Lysten.lorsole Write("Row{{B}): ", n};

for (int k = 8; Kk < jasged arrfn].Length) kes)
{

{/ Print the elements in the row
Systen, Conzole Write(" {8} ", japeed_arrnlikl);
i

Lyctan. (orsnle Writeline();

}
Consale Readdey():




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Arrays/Arrays/bin/Debug/Arrays.EXE

Row(®): 1 2 3 4
Row(1): 11 34 67
Row(2): 89 23

Row(3): @ 45 78 53 99



Array Class

0 Array Class provides methods for creating, manipulating, searching, and sorting
arrays, thereby serving as the base class for all arrays in the common language
runtime.

0 Array class is defined in the System namespace, is the base class for arrays in C#.

0 Array class is an abstract base class that means we cannot create an instance of the
Array class.

IsFixedSize  Return a value indicating if an array has a fixed size or not.

IsSReadOnly Returns a value indicating if an array is read-only or not.

Longlength  Returns a 64-bit integer that represents a total number of items in all the dimensions of an array.
Length Returns a 32-bit integer that represents the total number of items in all the dimensions of an array.

Rank Returns the number of dimensions of an array.



BinarySearch()
Copy()

Resize()

Clear()

IndexOf ()

LastindexOf ()

Sort()

Reverse()

Searches a one-dimensional sorted Array for a value, using a binary search algorithm.
Copy array elements to another elements
Changes the number of elements of a one-dimensional array to the specified new size.

Sets a range of elements in the Array to zero, to false, or to null, depending on the element
type.

Searches for the specified object and returns the index of its first occurrence in a one-
dimensional array or in a range of elements in the array.

Returns the index of the last occurrence of a value in a one-dimensional Array or in a portion
of the Array.

Sorts the elements in a one-dimensional array.

Reverses the order of the elements in a one-dimensional Array or in a portion of the Array
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I
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eyl Mreitel® Enter the wWaluss (")
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}
] elteline (M Entered Valuwes are ok H
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i
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}
o Mrdteline(“wn);
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i
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¥
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}
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¥
]
}
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B file:yf//c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :10 ~
Enter the Values :20
Enter the Values :30
Enter the Values :40
Enter the Values :50

Entered Values are ...
18 20 38 46 50

Enter the Value to Search :30
30 1is found at 2 Position



B file:///C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :10 ~
Enter the Values :20
Enter the Values :30
Enter the Values :40
Enter the Values :50

Entered Values are ...
10 20 30 40 50

Enter the Value to Search :60
Ttem Mot Found
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o ud e

static woid Main{strimg[] args)

irray array = Array Createlnstanced typect(int), 53

Tor (Mt L o= B; 1 €55 B4+)
{
nzala.Write(” Enter the Valwes )3

array SetValue{Copvert  Tolnt33{orsole, ReadLine (31, 133

]
' e Writelin={"sn Entered Walip=z are e I :

for (int 1= 8; i< G d++) W ez B Cass.
1

Lo Write( "yt {B}", array GetValue(i});

rlteline "™ );

Mrltetinel(® Properties of Array Class (wohn™);
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JReadkey(




B file;f//c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :10
Enter the Values :20
Enter the Values :30
Enter the Values :48
Enter the Values :50

Entered Values are ...
10 20 30 410 50

Properties of Array Class :

Inputted Array is Fixed Size : True
Inputted Array is Read only : False

Over All elements of the Inputted Array : 5
Length of the Inputted Array : 5

Inputted Array is 1 Dimension
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-jusing Systen;

using Systen. Collections. Geperic;
using System.Ling;
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o ud e

static wold Display(Arrov array)

cmsale _Weitelime["\n Entered Valwes are .. .°

for (Int £ = B2 1 ¢ 55 L4+4)
i

i

ComEode Weitel "t (B}7, arraw. betValue(i));

s Weitelime(™n™};

tatic woid Maindh

+ array = Array Createlnstance{typect(ink), 53;

for (int £ = 8; 1 ¢ 5; s}

. cnsole Writel® Enter the Values
array. SetValue(Carvert , TolntI2(i

}

Display{array);

firray Clear{array, X, 1};

Comsale dWritelins( "&fFter Clearing Valis=s

Displayfarray);
onsole, Readey();

Lo Readiinel by, 1);

i <

g A Soiution AravClase §F prosect
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B file:///c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :10
Enter the Values :20
Enter the Values :30
Enter the Values :40
Enter the Values :50

Entered Values are ...

10 20

After Clearing Values

Entered Values are ...

10 20

30

40

50

50
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}
nzals _WriteLime(™\n"};
i
- static waid Maind)
r
1
int[] array = oew Int[18];
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i
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}
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R file:f//c/fusers/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :10 ~
Enter the Values :20
Enter the Values :30
Enter the Values :40
Enter the Values :50

Entered Values are ...
Entered Values are ...

10 20 30 46 50
New Array;

Entered Values are ...
10 20 ) %) %)
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snzale Readiey();
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B file;f//c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :25 ~
Enter the Values :35
Enter the Values :10
Enter the Values :20
Enter the Values :15

Entered Values are ...
25 35 10 20 15

Reverse Array;

15 pl% 1@ 35 25

Sorted Array;

10 15 20 25 35
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}
onsole Weltelime( ")}
¥
E static woid Maing)
'
1
ink[] array = new Int[5];
v B o= arrayy
for fint £ =8 1 £ 5 4+
i
{onsale Write(" Enter the Valwes :@7);
AsetdalvelCorvert ToInt3Z{Console, Readiline (), 133
1
e Weiteline (" Entered Values are ?
Displaviarray) ]
Lonzale WriteLinme["The Length of the Array [Before Resize) is {B}", array.lengkh};
irray Resizelret array, 18);
mzale WriteLine{"The L=ngth of the &rcay (AfFter Besize] is {@}", array.bLength);
Display{array);
¥ --.I.-,r"-it-el_il'.-ﬁ["'..-l"]i_
mzale Read¥ey(]:
}
1
}

100 % =

| s




i file:///c;/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values ::
Enter the Values :
Enter the Values :
Enter the Values :
Enter the Values :

Entered Values are ...

Entered Values are ...
10 20 30 49 50

The Length of the Array (Before Resize) is 5
The Length of the Array (After Resize) is 180

Entered Values are ...
10 20
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B file:///cfusers/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debuag/ArrayClass.EXE

Enter the Values :18
Enter the Values :208
Enter the Values :18
Enter the Values :28
Enter the Values :18

Entered Values are ...

Entered Values are ...
16 20 18 20 10

Enter the Value to Search

16

Given Value is found at © Position

Last Index of Given Value is found at 4 Position



B file:///c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/ArrayClass/ArrayClass/bin/Debug/ArrayClass.EXE

Enter the Values :16
Enter the Values :208
Enter the Values :38
Enter the Values :40
Enter the Values :560

Entered Values are ...

Entered Values are ...
10 20 30 40 50

Enter the Value to Search

(515

Given Value is found at -1 Position

Last Index of Given Value is found at -1 Position



ArrayList

0 In C#, the Arraylist represents an ordered collection of an object that can be
indexed individually.

0 It is basically an alternative to an array.

0 However, unlike array you can add and remove items from a list at a specified
position using an index and the array resizes itself automatically.

0 It also allows dynamic memory allocation, adding, searching and sorting items in the
list.



e ¥

Capacity

Count

IsFixedSize

IsReadOnly

ltem[Int32]

Gets or sets the number of elements that the ArraylList can
contain.

Gets the number of elements actually contained in
the ArrayList.

Gets a value indicating whether the Arraylist has a fixed
size.

Gets a value indicating whether the Arraylist is read-
only.

Gets or sets the element at the specified index.



T T

Add() Add() method adds single elements at the end of ArrayList.

AddRange() AddRange() method adds all the elements from the specified collection into ArraylList.

Insert() Insert() method insert a single elements at the specified index in ArrayList.

InsertRange() InsertRange() method insert all the elements of the specified collection starting from specified index in ArraylList.
Remove() Remove() method removes the specified element from the ArrayList.

RemoveRange() RemoveRange() method removes a range of elements from the ArraylList.

RemoveAt() Removes the element at the specified index from the ArraylList.

Sort() Sorts entire elements of the Arraylist.

Reverse() Reverses the order of the elements in the entire ArrayList.

Contains Checks whether specified element exists in the ArraylList or not. Returns true if exists otherwise false.
Clear Removes all the elements in ArrayList.

CopyTo Copies all the elements or range of elements to compitible Array.

GetRange Returns specified number of elements from specified index from ArraylList.

IndexOf Search specified element and returns zero based index if found. Returns -1 if element not found.

ToArray Returns compitible array from an ArrayList.
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Character Handling

0 The System.Char data type is used to hold a single, unicode character.

0 C# has an alias for it, called char, which you can use when declaring your char variables:

char ch;
0 The default value of the char type is \0.

0 The char type supports comparison, equality, increment, and decrement operators. Moreover, for
char operands, arithmetic and bitwise logical operators perform an operation on the
corresponding character codes and produce the result of the int type.

O we can specify a char value with:
O a character literal.

O a Unicode escape sequence, which is \u followed by the four-symbol hexadecimal representation
of a character code.

O a hexadecimal escape sequence, which is \x followed by the hexadecimal representation of a
character code.



0 Since a string is basically just a range of characters, .NET actually uses a list of char's to represent a string. That
also means that you can pull out a single char from a string, or iterate over a string and get each character as a
char data type:

string helloWorld = "Hello, world!";
foreach(char c in helloWorld)

{

Console.Writeline(c);

}

0  Generally char is also considered as a numerical value, where each character has a specific number in the
Unicode "alphabet".

0 In C#, it is very easy to go from a char data type to its numeric representation.

string helloWorld = "Hello, world!";

foreach(char c in helloWorld)

{

Console.Writeline(c + ": " + (int)c);



MaxValue Represents the largest possible value of a Char. This field is constant.

MinValue Represents the smallest possible value of a Char. This field is constant

N

Compares this instance to a specified Char object and indicates whether this instance

CompareTo(Char) precedes, follows, or appears in the same position in the sort order as the specified Char
object.
Equals(Char) Returns a value that indicates whether this instance is equal to the specified Char object.

. Converts the specified numeric Unicode character to a double-precision floating point
GetNumericValue(Char) b P P gp
number.

GetUnicodeCategory(Char) Co.fegorizes a specified Unicode character into a group identified by one of the
UnicodeCategory values.

IsControl(Char) Indicates whether the specified Unicode character is categorized as a control character.

IsDigit(Char) Indicates whether the specified Unicode character is categorized as a decimal digit.

IsLetter(Char) Indicates whether the specified Unicode character is categorized as a Unicode letter.



Methods ____[Desipion

IsLetterOrDigit(Char) Indicates whether the specified Unicode character is categorized as a letter or a decimal digit.
IsLower(Char) Indicates whether the specified Unicode character is categorized as a lowercase letter.
IsNumber(Char) Indicates whether the specified Unicode character is categorized as a number.
IsPunctuation(Char) Indicates whether the specified Unicode character is categorized as a punctuation mark.
IsSeparator(Char) Indicates whether the specified Unicode character is categorized as a separator character.
IsSymbol(Char) Indicates whether the specified Unicode character is categorized as a symbol character.
IsUpper(Char) Indicates whether the specified Unicode character is categorized as an uppercase letter.
IsWhiteSpace(Char) Indicates whether the specified Unicode character is categorized as white space.
Parse(String) Converts the value of the specified string to its equivalent Unicode character.
ToLower(Char) Converts the value of a Unicode character to its lowercase equivalent.

ToString() Converts the value of this instance to its equivalent string representation.

i ) Converts the value of this instance to its equivalent string representation using the specified culture-
ToString(IFormatProvider) oo i )
specific format information.

ToUpper(Char) Converts the value of a Unicode character to its uppercase equivalent.

i Converts the value of the specified string to its equivalent Unicode character. A return code
TryParse(String, Char) . ) k
indicates whether the conversion succeeded or failed.



8B CharHandling - Miorosaft Vsl Suda = o x
e Edit View Fefactor Bropect. Build  Debeg Tessn Data Tock Tegl edow  Hedn
wlmad =i ol | Rl |- -l =L [ B [Debug  -fixE6 ~ [H b e i e B 0 0E R

e T Rl I e i

Soltioe Bipsnes

using System;

= CharHandling
~namespace CharHandling W Fropseeties
= Relarergat
& Ascics
2 ChariCategony.cs
A Drawbaredlingcs

£ Chadinpings

char ch;

L Paowced o5
& Pragramucs
strang St = Steleg , Empty;

ctatic waid Maind)

1le Write("yn Enter the String :");

Read));

P e ties
}owhile (troe);
Mritelime "y Entered String Ls (6]
_Read®ev();
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Enter the String :Programming in C#

Entered String is Programming in C#
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B file)f//C/Users/Dr.PV.Praveen Sundar/Documents/Visual Studio 2010/Projects/CharHandling/CharHandling/bin/Debug/CharHandling...

Enter the String:C# (Programming) is very poupular since 2001.

Given Input String is : C# (Programming) is very poupular since 2001.
Length of the String is :45

Number of Characters : 31

Number of Upper Characters : 2

Number of Lower Characters : 29

Number of Numbers : 4

Number of Spaces : 6

Number of Symbols : 4

Number of Other Characters : @
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B file:///C;/Users/Dr.PV.Praveen Sundar/Documents/Visual Studio 2010/Projects/CharHandling/CharHandling/bin/Debug/CharHandling...

Enter the Character:P N
Difference Between given character and 'C" is 13
False

Numeric Value of Char is -1
Control Character :True



B file:///C/Users/Dr.PV.Praveen Sundar/Documents/Visual Studio 2010/Projects/CharHandling/CharHandling/bin/Debug/CharHandling...

Enter the Character:A

Difference Between given character and 'C' is -2
True

Numeric Value of Char 1s -1

Control Character :True



B file///C./Users/Dr. PV Praveen Sundar/Documents/Visual Studio 2010/Projects/CharHandling/CharHandling/bin/Debug/CharHandling...

Enter the Character:1

Difference Between given character and 'C" is -18
False

Numeric Value of Char is 1

Control Character :True
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B file)f//C/Users/Dr.PV.Praveen Sundar/Documents/Visual Studio 2010/Projects/CharHandling/CharHandling/bin/Debug/CharHandling...

Enter the Password:®¥*®x®*&®
Enter the Confirm Password:*##s®sks
Both Passwords are same.... and the Password is PRAVEEN
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Strings
21—

0 Strings are collections of characters that are grouped together to form words or
sentences.

0 There is no null-terminating character at the end of a C# string; therefore a C# string
can contain any number of embedded null characters ('\0’).

0 The Length property of a string represents the number of Char obijects it contains, not
the number of Unicode characters.

0 In C#, the string keyword is an alias for String. Therefore, String and string are
equivalent, regardless it is recommended to use the provided alias string as it works
even without using System;.

0 The String class provides many methods for safely creating, manipulating, and
comparing strings.

0 Following are the ways to declare and initialize the strings.



/i Declare without initializing.
string messagel;

ff Initialize to null.
string messagez = null;

ff Initialize as an empty string.
f/ Use the Empty constamt instead of the literal ™"
string messagel = System.String.Empty;

fl Initialize with a regular steing literal.
string oldpath = “"c:\\Program Files\\Microsoft visual studio 2.8";

£/ Initialize with a verbatim string literal.
ctring newkath = @"c:\Program Files\Microsoft Visual Studio 9.8%;

I Use system.Steing if you prefer.
system.String preeting = "Hello world!®;

!/ In local variables (i.e. within a method body)
ff you can use implicit typing.
var temp = "I'm still a strongly-typed System.Stringl®;

fl Use a const string to prevent ‘messaged’ from
ff being used to store another string wvalue.
const string messaged = "You can't get rid of mel”;

£/ Use the String constructor only when creating
/f a string from a char*, char[], or sbyte*. See
[l System.String documentation for details.
charf] letters = { 'A', 'B", 'C' ‘};

string alphabet = new string(letters);



Create a string using concatenation

Sting concatenation operator (+) can be used to combine more than one string to create a single string. The
following code snippet creates two strings. The first string adds a text Date and current date value from the
DateTime object. The second string adds three strings and some hard coded text to create a larger string.

@1. | string nowDateTime = "Date: " + DateTime.Now.ToString("D");
©2. | string firstName = "Mahesh";

©3.  string lastName = "Chand";

@4. | string age = "33"%;

©5. | string authorDetails = firstName +
ee6.

©7. | Console.WritelLine(nowDateTime);
©8. | Console.WritelLine(authorDetails);

+ lastName + " 1s " + age +

years old.";

23



0 In C#, the string is immutable, which means the string object cannot be
modified once it is created.

0 If any changes are made to the string object, like adding or modifying an
existing value, it will simply discard the old instance in memory and create o
new instance to hold the new value.

0 For example, when we create a new string variable “msg” with the text
“welcome”, a new instance will create a heap memory to hold this value.

0 Now, if we make any changes to the msg variable, like changing the text from
“welcome” to “welcome to C#”, then the old instance on heap memory will be
discarded, and another instance will create on heap memory to hold the
variable value instead of modifying the old instance in the memory.



O

In C#, if we perform modifications like inserting, concatenating, removing, or
replacing a value of the existing string multiple times, every time the new instance
will create on heap memory to hold the new value, so automatically the performance
of the application will be affected.

In C#, Strings can be declared using following methods
O Using Character array.

Using String Class

Using string object.

Using string object constructor.

Converting value to String type.

In C#, String class can have only one property called as length. The Length property
gets the number of characters in the current String object.



Method Name

Clone()

Compare(String, String)

Concat(String, String)
Contains(String)

Copy(String)
CopyTo(Int32, Char ], Int32, Int32)

EndsWith(String)

Equals(String, String)
Format(String, Object)
GetType()

IndexOf(String)

Insert(Int32, String)

It is used to return a reference to this instance of String.

It is used to compares two specified String objects. It returns an integer that indicates their
relative position in the sort order.

It is used to concatenate two specified instances of String.
It is used to return a value indicating whether a specified substring occurs within this string.
It is used to create a new instance of String with the same value as a specified String.

It is used to copy a specified number of characters from a specified position in this instance to a
specified position in an array of Unicode characters.

It is used to check that the end of this string instance matches the specified string.
It is used to determine that two specified String objects have the same value.

It is used to replace one or more format items in a specified string with the string representation
of a specified object.

It is used to get the Type of the current instance.

It is used to report the zero-based index of the first occurrence of the specified string in this
instance.

It is used to return a new string in which a specified string is inserted at a specified index
position.



It is used to concatenate all the elements of a string array, using the specified separator between each

Join(String, String[]) AT

It is used to report the zero-based index position of the last occurrence of a specified character within

LastindexOf(Char) String

It is used to report the zero-based index position of the last occurrence in this instance of one or more

Lasilmeleroiam el characters specified in a Unicode array.

It is used to return a new string that right-aligns the characters in this instance by padding them with

PadLeft(Int32) spaces on the left.

) It is used to return a new string that left-aligns the characters in this string by padding them with spaces
PadRight(Int32) on the right

R (Int32) It is used to return a new string in which all the characters in the current instance, beginning at a
emove(ln “
specified position and continuing through the last position, have been deleted.

) ) It is used to return a new string in which all occurrences of a specified string in the current instance are
Replace(String, String) . e .
replaced with another specified string.

Split(Charf]) It is used to split a string into substrings that are based on the characters in an array.

StartsWith(String) It is used to check whether the beginning of this string instance matches the specified string.

) It is used to retrieve a substring from this instance. The substring starts at a specified character position
Substring(Int32) i .
and continues to the end of the string.



ToCharArray()

TolLower()
ToString()

ToUpper()

Trim()

TrimEnd(Char(])

TrimStart(Char(])

It is used to copy the characters in this instance to a Unicode character array.

It is used to convert String into lowercase.
It is used to return instance of String.

It is used to convert String into uppercase.

It is used to remove all leading and trailing white-space characters from the current String object.

It Is used to remove all trailing occurrences of a set of characters specified in an array from the current
String object.

It is used to remove all leading occurrences of a set of characters specified in an array from the current
String object.
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Obtaining the Length of a C# Siring

The length of a C# string may be obtained by accessing the Length property of the string object:

String myString = "Hello World";

System.Console.WritelLine ("myString length = " + myString.Length):;

When executed, the output will read "myString length = 11",

Treating Strings as Arrays

It is possible to access individual characters in a string by treating the string as an array

By specifying the index into the array of the character, individual characters may be accessed. It is important to note that strings are immutable
(in other words the value of a string cannot be modified unless an entirely new string literal is assigned to the object). This means that while it is
possible to read the value of a character in a string it is not possible to change the value:

string myString = "Hello World";
System.Console.Writeline (myString[l]); //Displays second character (e)

myString[0] = 'h'; // Illegal - string cannot be modified.



if (strl == str) //- Method-1 using = Operator
{

Console.WriteLine("Both are Equal};

}

else

{

Console.WriteLine("Both are Different");

if (str.Equals(strl) == true)// - Method-2 using Equals()
{

Console.WriteLine("Both are Equal};

¥

else

{

Console.WriteLine("Both are Different");

if (String.Compare(str, strl) == @)// - Method-3 using Equals()
{

Console.WriteLine("Both are Equal};

h
else if (String.Compare(str, strl) == 1)

{

Console.WriteLine("Str is greater than Str_copy");

¥

else

{

Console.WriteLine("Str is lesser than Str_copy");

¥



// String Concatenation

Console.Write("Enter the String to Concate :");
app_str = Console.ReadlLine();

str = str + app_str; // Method -1 using + Operator
Console.WriteLine("After Concatenation of New string to Str is {0} ", str);

Console.Write("Enter the String to Concate :");
app_str = Console.Readline();

app_str += str; // This will append new string + 0ld Value .
Console.WriteLine("After Concatenation of New string to Str 1s {0} ", app_str);
Console.Write("Enter the String to Concate :");

app_str = Console.Readline();

app_str = String.Concat(str, app_str);
Console.WriteLine("After Concatenation of New string to Str is {@} ", app_str);



//- Finding Substring

String substr;

int S_index, e _index;

Console.Write("Enter the Location of Substring :");

S_index = Convert.ToIntle(Console.ReadlLine());

substr = str.Substring(S_index); // After 7th Character Entire String 1is Copled to substr
Console.WriteLine("Substring Str is {@8}:", substr);

Console.Write("Enter the end Location of Substring :");

e_index = Convert.ToIntle(Console.ReadlLine());

substr = str.Substring(S_index, e index); // After 7th Character it Copies only value of e _index Characters
Console.WriteLine("Substring Str is {@}:", substr);



class Program

{

static void display(string str)

{
Console.Writeline(str);

}

static void Main()

{
string str = "C# Programming";
Console.WritelLine(str.PadRight (25, " *"));
string strl= str.Insert(2, "is an O00P");
Console.WritelLine(strl);
Eﬂnaﬂle.Readﬁey{}ﬂ

¥



f To Check whether the piven character is Occured or Mot

char o}

int loc:

Console Mrite{"Enter the Character to Search :™};
c = Lonvert. ToChar{Console, Read({});

loc = str. IndexOf{c);

if (loc = &)
{
Corsole, Writeline]"Given Character is occured at {8} Locatiem ", loc);
}
elag
{
Copsole Writeline("Glven Character Not Found *);
}
Copsole Nritel"Enter the Character to Search :%});
stelng stre search = Console Readline():
loc = str.Indexid (str_search);
if {loc » @)
{
Corsole, Writelinel "Given Character is occured at {8} Locatiom ", loc};
}
else
{

Console. WriteLine! "Glven Character Not Found 3}



Changing String Case

The case of the charactars in a string may ba changed using the ToUppar and ToLower methods, Both of these methods retum a modified string rather than changing
the actual string. For exampie:

2tring myString — "Hello World”;
atring newString;

newdtring = my3tring.Toelppex () ;
System.Console.Writeline (new3tring); /f/ Displays HELLO WORLD
newString = myString.ToLower () !

System.Console.Writeline (newsString); // Displays helloc world

C# String Replacement

Parts of a string may be replacad using the Replace() mathod. This mathod takes the part of the string to ba replaced and the string with which it is to be replaced as
arguments and retums a new string reflecting the change. The Replace() method will replace all instances of the string:

atring myString = "Hello World"™:
atring newString:

newstring = nyString.Replace ("Hello®, "Goodbye™)

Syvstem.Console.Writeline (newsString);



Splitting a C# String into Multiple Parts

A string may be separated into multiple parts using the Spfitf) method. Split() takes as an argumant the character to use as the delimiter to identify the points at which
the string is to be split. Returned from the method call is an array containing the individual parts of the siring. For exampile, the following code sphts a stnng up using the

comma character as the delimiter. The resulis are placed in an array called myColors and a foreach loop then reads each itam from the array and displays it

string my3tring = "Red, Green, Blue, Yellow, Fink, Purple";
string[] myColors = myString.3plit{',"):

foreach (string color in myColora)
{

Syatem.Console.Writeline (color);

The resulting output will read:

Fed
Green
Blus
Yellow
Fink
Furple

38



Trimming and Padding C# Strings
Unwanted leading and trailing spaces can be removed fram a string using the Tim/() methed. When called, this mathod returns a modified version of the string with both
leading and trailing spaces removed:

atring myString = hello R

Syvatem.Conaole . WritelLine ("[" + myString + "]");
System.Conzole,Writeline ("[" + my3tring.Trim{) + "1™):

The above code will result in the following output:

[ hello ]
[hella]

The remove just the leading or trailing spaces use the TimStart{) or TnmEnd() meathod respectively.

In inverse of the Trim{) method are the Padlefl) and PadRighl{) methods. These methods allow leading or trailing characlers o be added 1o a string. The methods lake
as arguments the total number of characters to which the string is to be padded and the padding character:

string myString — "hello":
string newString;

newstring = my3tring.PadLeft(10; " '}:
newString = newString.PadRight (20, "*');

System.Congcle.WriteLine ("[™ + new3tring + "1"): // Outputs | 1 G s 1 sl L 0



String.Format()

.. A 4
0 The string class also provides the String.Format() method.
0 The primary purpose of the C# String.Format() method is to provide a
mechanism for inserting string, numerical or boolean values into a string.
0 The general syntax of the String.Format() method is as follows:
String.Format("format string", arg1, arg2, .... );
0 The format string is the string into which the values will be placed. Within

this string are place holders which indicate the location of each value
within the string.

0 Place holders take the form of braces surrounding a number indicating the
corresponding argument to be substituted for the place holder. Following
on from the format string is a comma separated list of arguments. There
must be an argument for each of the place holders.



A Simple C# String Format Example
The following code fragment demonstrates a very simple use of the String. Format() method:

string newstrihg:
newstring = String.Format{"There are {0} cats in my {1} and no {2}", 2, "house™, "dogs"™):

Syatem.Conscle . Wlriteline (new3tring);

When run, the above code will result in the following output:

There are 2 catsa in my house and no dog=

Let's quickly review the String.Format() method call. The format stning contains 3 place holders mdicated by {0}, {1} and {2}. Following the format string are the
arguments to be used in each place holder. For example, {0} is replaced by the first argument (the number 2), the {1} by the second argument (the string "house”) and
&0 O,



Using Format Controls

S0 far we hava only substituted arguments for place holders, but we have not made any changas to thae format of the arguments befora thay are displayed, This
assantially instructs tha Format() mathod to use the default formatting for aach argument type when displaying the string. Parhaps the most powerful aspact of tha
Format() method is the ability to use format confrols within the place holders to control the format of the output.

Formal controls appear inside the braces ({}) of the place holders. The format of a place holder with a formal control is as follows:

{niconfrolx}

Wheare n is the place holder number and confro/ is the special format control sequence to be applied to the argument. The x is an optional number which furthar formats
the output for certain controls.

As Simple Format Control Example

The following example uses the X format contral to display a number in Hexadecimal format:

-

newWwstring = String.Format ("The number {0} in Hexadecimal ias {0:X}1"™, 432);

System.Conzsole.Writeline (new3tring);

The above example displays argument O (the number 432) in two formats. The first is the default decimal format and the second uses the X format control to display the
argument as a hexadecimal number.



The C# String.Format() Format Controls

The following table lists format controls supported by the C# String. Format() method together with examples of each control:

|[:nntml Type Description Example

|E: Currancy Displays number prefixed with the currency simple appropriate to the current locale {0:C} of 432.00 outputs $432 .00

|D Drecimal Displays number In decimal form with optional padding {0:D4} of 432 outputs 00432

|E Exponential  |Displays number in scientific form with oplional value for fractional part {0:E5} of 432.32 outputs 4.32320E+002

e Fixed Displays the number including the specified number of decimal digits {0:F3} of 432.324343 outputs 432.324

In e Converts a number to a human friendly format by inserting commas and rounding to the nearest  [{0:N} of 123432.324343 oulputs

100t 123,432 32

X Hexadecimal |Converls a number to hexadecimal {0:} of 432 outpuls 1B0O

(0:0... |Zero Padding |Adds reros to pad argument {0:0000.00} of 43.1 outputs 0043.10

10:04,., Epamla Adds spaces to pad argument {0t 54 of 43.1 outputs 43.1
Fadding

Y Percentage  |Multiplies the argument by 100 and appends a percentage sign {0:00.00%} of 432 outputs 43.20%




StringBuilder

0 In C#, StringBuilder is a class that is useful to represent a mutable string of
characters, and it is an object of the System.Text namespace.

0 Like string in C#, we can use a StringBuilder to create variables to hold any
text, a sequential collection of characters based on our requirements.

0 In C#, both String and StringBuilder will represent a sequence of characters
and perform the same kind of operations, but the only difference is strings
are immutable, and StringBuilder is mutable.

0 Generally, in C# the string object cannot be modified once it is created. If
any changes are made to the string object, like add or modify an existing
value, it will simply discard the old instance in memory and create a new
instance to hold the new value. If we are doing repeated modifications on the
string object, it will affect the application's performance.



0 For example, a new string, "Hello

RAM o
World!" will occupy a memory space
Program code on the heap. Now, by changing the
Stack initial string "Hello World!" to "Hello
World! from APCAS" will create a
new string object on the memory
heap instead of modifying an
=eap original string at the same memory
x30000 address.
witial string ., Hello World!
&/ 0 This behavior would delay the
T . x83320 performance if the original string
< M| Hello World!! from APCAS . . .
changed multiple times by replacing,
appending, removing, or inserting
new strings in the original string.




0 To solve this problem, C# introduced an

alternative called StringBuilder, which RAM
is a mutable string class. = 3
R
0 Mutability means once an instance of e —

the class is created, then the same
instance will be used to perform any
operations like inserting, appending,
removing, or replacing the characters
instead of creating a new instance for
every time.

. . . . Initial String =% . 0x90000
0 In C#, the StringBuilder is a dynamic + Hello World!! from APCAS
object which will expand a memory Modified String

dynamically to accommodate the
modifications of string instead of
creating a new instance in the memory.




How StringBuilder works
;Eas| S 4

0 The StringBuilder.Length property indicates the number of characters the
StringBuilder object currently contains.

0 Once we add characters to the StringBuilder obiject, its length increases until it
equals the size of the StringBuilder.Capacity property, which defines the number of
characters that the object can contain.

0 If the number of added characters causes the length of the StringBuilder object to
exceed its current capacity, new memory is allocated, the value of the Capacity
property is doubled, new characters are added to the StringBuilder object, and its
Length property is adjusted.

0 Additional memory for the StringBuilder object is allocated dynamically until it
reaches the value defined by the StringBuilder.MaxCapacity property.

0 When the maximum capacity is reached, no further memory can be allocated for
the StringBuilder object, and trying to add characters or expand it beyond its
maximum capacity throws either an ArgumentOutOfRangeException or an
OutOfMemoryException exception.



0 The following example illustrates how a StringBuilder object allocates new memory
and increases its capacity dynamically as the string assigned to the object expands.

0 The code creates a StringBuilder object by calling its default (parameterless)
consfructor.

0 The default capacity of this object is 16 characters, and its maximum capacity is
more than 2 billion characters.

0 Appending the string "This is a sentence." results in a new memory allocation
because the string length (19 characters) exceeds the default capacity of the
StringBuilder object. The capacity of the object doubles to 32 characters, the new
string is added, and the length of the object now equals 19 characters. The code
then appends the string "This is an additional sentence." to the value of the
StringBuilder object 11 times. Whenever the append operation causes the length of
the StringBuilder object to exceed its capacity, its existing capacity is doubled and
the Append operation succeeds.



using Syotem)
using System.Reflection;
using Systes. Text;

public class Exangple

i
public static woid Maing)
£
StringBuilder sh = new StringBuilder(];
ShowSELrfolsh);
sh.Append("This 1s a sentence.™);
ShowSEInfolsh);
for (int ¢tr = 8; oir <= 185 ctrt) {
showsBInfo(sh);
}
¥
private static vold ShowsSBInfodStringBul lder sb)
{
if {prop.cetindexrarameters().Length == @)
]
Console Writeline();
¥
1
JF The example displays the following owkput;
P Capacity: 16
i Capacity: 32  MaxCapacity: 2
Fr Capacity: 64
Fi) Capacity: 138 Maxt apac 1Ty
i Capacity: 128 MaxCapacity:
A Capacity: 256 Maxl apad ity
A Capacity: 256 Mawlapacity:
F Capacityd 154 Max{ apacity:
i Capacity: 256 MaxCapacity:
i Capacity: 513 MaxC apac ity
Y Capacity: 512 Maxt apacily:
A Capacitys; 512 Maxi apac ity
i) Capacity: 512 Maxt apac ity

ab Append{"This is an additional sentence.”);

foreach {var prop In sh.GetTypel).cetProperties()) |

Consale . Writel"{8}: {1:na} ", prop.Hame, prop.Getvaluaisb)) s

MaxCapacity: 2,147,483, 647

» 147,483, 647

MaxCapacityr ¥,147,483,647

2,147,483, 647
25147 483,647
2,147,483, 647
2,147,483, 647
2,147,483 ,647
2,147 483,647
2,147,483 ,647
2,147,483, 647
2,147 483,547
2,147,483 ;647

Length: &
Length: 19
Lengths S8
Langth: &1
Length: 112
Length: 143
Length: 174
Length: 20%
Length: 236
Lemgth: 267
Langth: 298
Lemgth: 329
Eangth: 364



Memory allocation
... A4

0 The default capacity of a StringBuilder object is 16 characters, and its default
maximum capacity is Int32.MaxValue. These default values are used if you call the
StringBuilder() and StringBuilder(String) constructors.

0 You can explicitly define the initial capacity of a StringBuilder object in the following
ways:

O By calling any of the StringBuilder constructors that includes a capacity parameter when
you create the object.

O By explicitly assigning a new value to the StringBuilder.Capacity property to expand an
existing StringBuilder object. Note that the property throws an exception if the new
capacity is less than the existing capacity or greater than the StringBuilder object's
maximum capacity.

O By calling the StringBuilder.EnsureCapacity method with the new capacity. The new
capacity must not be greater than the StringBuilder object's maximum capacity.
However, unlike an assignment to the Capacity property, EnsureCapacity does not throw
an exception if the desired new capacity is less than the existing capacity; in this case,
the method call has no effect.



0 If the length of the string assigned to the StringBuilder object in the constructor
call exceeds either the default capacity or the specified capacity, the
Capacity property is set to the length of the string specified with the value
parameter.

0 we can explicitly define the maximum capacity of a StringBuilder object by
calling the StringBuilder(Int32, Int32) constructor. we can't change the
maximum capacity by assigning a new value to the MaxCapacity property,
because it is read-only.



StringBuilder Constructors
52 IR

N

StringBuilder()

StringBuilder(Int32)

StringBuilder(String)

StringBuilder(Int32, Int32)

StringBuilder(String, Int32)

StringBuilder(String, Int32, Int32, Int32)

Initializes a new instance of the StringBuilder class.

Initializes a new instance of the StringBuilder class using the specified
capacity.

Initializes a new instance of the StringBuilder class using the specified
string.

Initializes a new instance of the StringBuilder class that starts with a
specified capacity and can grow to a specified maximum.

Initializes a new instance of the StringBuilder class using the specified
string and capacity.

Initializes a new instance of the StringBuilder class from the specified
substring and capacity.



Creating a StringBuilder Obiject

O

O

We can create an object of the StringBuilder class using the new keyword and
passing an initial string. The following example demonstrates creating StringBuilder
objects.

Optionally, you can also specify the maximum capacity of the StringBuilder object
using overloaded constructors.

StringBuilder sb = new StringBuilder(); //string will be appended later

StringBuilder sb = new StringBuilder("Hello World!");

StringBuilder sb = new StringBuilder(50); //string will be appended later

StringBuilder sb = new StringBuilder("Hello World!", 50);

Above, C# allocates a maximum of 50 spaces sequentially on the memory heap.
This capacity will automatically be doubled once it reaches the specified capacity.

We can also use the capacity or length property to set or retrieve the StringBuilder
object's capacity.



0 Using for loop, it is possible to iterate and get or set a character at the
specified index.

Example: StringBuilder Iteration
StringBuilder sb = new StringBuilder("Hello World!");
for(int i = O; i < sb.Length; i++)
Console.Write(sbli]); // output: Hello World!
Retrieve String from StringBuilder

0 The StringBuilder is not the string. Use the ToString() method to retrieve a
string from the StringBuilder object.

Example: Retrieve String from StringBuilder
StringBuilder sb = new StringBuilder("Hello World!");
String greet = sh.ToString(); //returns "Hello World!"



StringBuilder Properties

Gets or sets the maximum number of characters that can be contained in the memory

StringBuilder.C it
ringbulider.t-dpacity allocated by the current instance.

StringBuilder.Chars[Int32] Gets or sets the character at the specified character position in this instance.
StringBuilder.Length Gets or sets the length of the current StringBuilder object.

StringBuilder.MaxCapacity Gets the maximum capacity of this instance.



StringBuilder Methods
I T [

This method will append the given string value to the end of the current

tringBuilder.A d
StringBuilder.Appen StringBuilder.
StringBuilder.AppendFormat It will replace a format specifier passed in a string with formatted text.
StringBuilder.Clear Removes all characters from the current StringBuilder instance.

i ) Copies the characters from a specified segment of this instance to a destination
StringBuilder.CopyTo Char span

StringBuilder.EnsureCapacity(Int32) Ezs;u;es that the capacity of this instance of StringBuilder is at least the specified
value.

. . Returns a value indicating whether the characters in this instance are equal to the
StringBuilder.Equals . .
characters in a specified read-only character span.

StringBuilder.Insert It inserts a string at the specified index of the current StringBuilder.
StringBuilder.Remove It removes a specified number of characters from the current StringBuilder.
StringBuilder.Replace It replaces a specified character at a specified index.

StringBuilder.ToString Converts the value of a StringBuilder to a String.



A
Add/Append String to StringBuilder

Use the Append() method to append a string at the end of the current stringBuilder object.
If a stringBuilder does not contain any string yet, it will add it. The AppendLine() method
append a string with the newline character at the end.

Example: Adding or Appending Strings in StringBuilder

StringBuilder sb = new StringBuilder();
sb.Append("Hello ");
sb.AppendLine("World!");
sb.AppendLine("Hello C#");
Console.WritelLine(sb);



Append Formated String to StringBuilder

Use the AppendFormat() method to format an input string into the specified format and

append it.

Example: AppendFormat()

StringBuilder sbAmout = new StringBuilder("Your total amount is ");
sbAmout.AppendFormat("{©:C} ", 25);

Console.WritelLine(sbAmout);//output: Your total amount is $ 25.00



using System;
using System.Text;

public class Classl

{
public static void Main()
{
StringBuilder sb = new StringBuilder("This is a string.");
Console.WriteLine("{®} ({1} characters)”, sb.Tostring(), sb.Length);
sb.Clear();
Console.WriteLine("{@} ({1} characters)”, sb.ToString(), sb.Length);
sb.Append("This is a second string.");
Console.WriteLine("{®} ({1} characters)”, sb.ToString(), sb.Length);
}
¥
// The example displays the following output:
!/ This is a string. (17 characters)
// (0 characters)

// This 1s a second string. (24 characters)



using System;
using System,Text;

class sample

{
protected static char[] dest = new char[&];

public static woid Main{}

i
StringBuilder src = new StringBuilder("abcdefghijkImnopgrstuvexyzl™);

dest[1] = *)%;
dest[2] = " ':

Ji Copy the source to the destination inm 9 pieces; 3 characters per piece.

console.WriteLine(" \nPiece} Datai™):
forf{int ix = &; ix < 9; ix++)
{
dest[a] = ix.Testring()[e];
sTe.CopyTolix * 3; dest; 3; 3);

Console. witef” o i3
console. Writelineldest);
b
}
i
lll't

This example produces the following results:

Fiece) Data:
ay abc
1) def
2) ghi
3) jkl
43 mno
5) pgr
6% sty
T) v
B) yzl

=



public static void Main()

|

StringBuilder sbl = mew StringBullder(™abc™);
StringBuilder sh2 = new StringBuilder(“abc”, 16);

Console.WriteLine();

Console.WriteLine("al) sbi.
Console.Writeline( a2} sbl.
Console.Writelime( a3) sbl.

sbl.

Console.WriteLine[ " ad) sbl

Console.writetine();

Lepgth = {8}, sbi.Capacity = {1}*, sbl.lLength, sbl.Capacity);
Length = {8}, sb2.Capacity = {1}", sbi.Length, sbh2.Capacity);
Tostring() = \"{e}\”, sba.Testring() = YV {1}\" 7,

ToString(), sbZ,.Tostring{));

aquals sb2: {9©}", sbl.Equals(sb2));

Console.WriteLine("Ensure shl has a capacity of at least 5@ characters.");

shl.Ensurelapacity(5a);

console.writeLine();

console. WriteLine("b1) shi.
conscle.writeLine("b2) sba.
Console.WriteLine("b3) shl.

shl.

Console.Writeline( hd) shl

Console.WriteLine();
Console.WriteLine("set the
Console.WriteLine("5et the
sbl.Length = 8;

sb2 .Capacity = 51;

Console. WriteLine();

Console.writeLine("c1) sbi.
Console. Writeline("c2) sha.
Console.WriteLine("c3) sbil.

chl.

Console.WriteLine( cd4) sbl

)

Length = {8}, sba.capacity = {1}", sbil.Length, sbl.Capacity);
Lepgth = {8}, sb2.Capacity = {1}", sb2.rLength, sbZ.Capacity);
Tostring() = \"[8}\", cb2.ToString() = \"[1}\"",

Tostring(), sh2 . Tostring());

equals sh2; {@8}", sbl.Equals{sb2});

length of sb1 to zero.");
capacity of sb2? to 51 characters.");

Length = {8}, sbl.Capacity = {1}", sbil.Length, sbl.Capacity);
Lepgth - {8}, sb2.Capacity - {1}", sb2.Length, sb2.Capacity);
Tostring() = \"[@}\", sb2.Testring() - \"{1}\"",

Tostring(), sh2. Tostring());

equals sb2: {@}", sbl.Equals(sb2));



StringBuilder sb_str;
Console.Write("Enter the String :");
sb_str = new StringBuilder(Console.Readline());

StringBuilder sb Substr;
Console.Write("Enter the Sub String:");
sb_Substr = new StringBuilder(Console.ReadlLine());

Console.Writeline(" Both String Objects are Egqual: {©}", sb str.Equals(sb_Substr));



53
Insert String into StringBuilder

Use the Insert() method inserts a string at the specified index in the StringBuilder object.

Example: Insert()

StringBuilder sb = new StringBuilder("Hello World!");
sb.Insert(5," C#");

Console.WritelLine(sb); //output: Hello C# World!



64—
Remove String in StringBuilder

Use the Remove() method to remove a string from the specified index and up to the specified

length.

Example: Remove()

StringBuilder sb = new StringBuilder("Hello World!",5@);
sb.Remove(6, 7);

Console.WritelLine(sb); //output: Hello



65 L
Replace String in StringBuilder

Use the Replace() method to replace all the specified string occurrences with the specified

replacement string.

Example: Replace()

StringBuilder sb = new StringBuilder("Hello World!");
sb.Replace("World"”, "C#");

Console.Writeline(sb);//output: Hello C#!
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Object Oriented Programming (OOPS)

0 Obiject-Oriented Programming or OOPs refers to languages that uses
objects in programming.

0 Object Oriented programming (OOP) is a programming paradigm that
relies on the concept of classes and objects.

0 OOPs ties data more closely to the functions that operate on it, and
protects it from accidental modification from outside functions.

0 OOP allows decomposition of a problem into a number of entities called
objects and then builds data and functions around these objects.

0 The data of an object can be accessed only by the functions associated
with that object. However, functions of one object can access the function of
other objects.



Procedural Oriented
Programming

Global Data Global Data

Function 1 Function 2 Function 3

Local Local Local
Data Data ~ Data

Object
Oriented Programming

! Functions

Functions |

N

| Functions




Features of OOPs

0 Some of the striking features of programming are:

Emphasis is on data rather than procedure.
Programs are divided into what are known as objects.
Data structures are designed such that they characterize the objects.

Functions that operate on the data of an object are tied together in the
data structure.

Data is hidden and cannot be accessed by external functions,
Obijects may communicate with each other through functions,

Now data and functions can be easily added whenever necessary.
Follows bottom-up approach in program design,



0 “Object Oriented Programming as an approach that
provides a way of modularizing programs by creating
partitioned memory area ,for both data and functions that
can be used as templates for creating copies of such modules
on demand."

0 Thus, an object is considered to be a partitioned area of
computer memory that stores data and set of operations that
can access that data Since the memory partitions are
independent, the objects can be used in a variety of
different programs without modifications.



Key concepts of OOPS

e ]
[

The Object-Oriented Programming paradigm emphasizes the data
rather than the algorithm.

It implements programs using classes and objects.

The Object Oriented Programing has been developed to overcome
the drawbacks of Procedural and Structured programming.

It is widely accepted that Object Oriented Programming is the most
important and powerful way of creating software.

The Object-Oriented Programming approach mainly encourages:

O Modularization: where the program can be decomposed into modules.

O Software reuse: where a program can be composed from existing and
new modules.



Data Abstraction
I
0 Abstraction refers to showing only the essential features without
revealing background details.

0 Classes use the concept of abstraction to define a list of abstract
attributes and function which operate on these attributes.

0 They encapsulate all the essential properties of the object that are
to be created. The attributes are called as Data Members because
they hold information.

0 The functions that operate on these data called Methods or
Member Functions.



Data Encapsulation

0 The mechanism by which the data and functions are bound together into a
single unit is known as Encapsulation.

It implements abstraction.

Encapsulation is about binding the data variables and functions together in
class. It can also be called Data Binding.

Encapsulation is the most striking feature of a class.

The data is not accessible to the outside world, and only those functions
which are wrapped in the class can access it. These functions provide the
interface between the object's data and the program.

0 This encapsulation of data from direct access by the program is called
Data Hiding or Information Hiding.



Class

o 4
0 It is similar to structures in C and C++ language.

0 A Class is a construct in C# which is used to bind data and its associated
function together into a single unit using the encapsulation concept.

0 They may or may not be of similar data types. With the addition to
data types, classes give you the provision to keep your data secure and
add functions within the class, unlike what we saw in structures in C.

0 Class is a reference data type, which holds its own data members and
member functions, which can be accessed and used by creating an
instance of that class..

0 Classes can also be defined as a template or blueprint representing o
group of objects that share common properties and relationship.



Obijects

0 Objects are the basic unit of OOP.

0 Basically, an object is created from a class. They are instances of class also
called class variables.

0 An identifiable entity with some characteristics and behavior is called an
object.

0 An object is an entity that has state and behavior. Here, state means data and
behavior means functionality.

0 An Obiject is an instance of a Class. When a class is defined, no memory is
allocated but when it is instantiated (i.e. an object is created) memory is
allocated.



Properties
Fields
Methods

Properties Properties
Fields Fields
Methods Methods

Object Object




General form of Class
12|

<access speclfier> class class name {

// member variables

<access specifier> <data type> wvariablel;

<access specifier> <data type> variable2;

<access specifier> <data type> variablelN;

// member methods

<access specifier> <return type> methodl (parameter 1ist) ({
// method body

}

<access specifier> <return type> methodZ (parameter list) {
// method body

}

<access specifier> <return type> methodN(parameter 1ist) {
// method body



Defining a Class

0 A class definition starts with the keyword class followed by the class name; and the class
body enclosed by a pair of curly braces.

0 Class is a keyword and class name is any valid C# identifier. Everything inside the class is

optional.
0 Class members may have fields, methods, constructors, destructors, properties, indexers,
delegates.
0 Eg:
class Program
{
int a=10;

void display();
public static void Main()

{



Access Modifiers
14|

0 The Access Specifiers in C# are also called access modifiers which are used to
define the scope of the type as well as the scope of their members. That is who can
access them and who cannot access them are defined by the Access Specifiers.

0 C# supports 5 access specifiers, they are as follows
Private

Internal

Protected

Protected Internal

Public

0 Members that are defined in a type with any scope or specifiers are always
accessible within that type; restriction comes into the picture only when they try to
access them outside of the type.

0 The default access specifier for a class type is internal. Default access for the
members is private.



member is accessible only within the class containing the

rivate
P member.
. member is accessible from anywhere outside the class
public - s .
and it is accessible in derived classes.
member is visible only to its own class and its derived
protected
class.
member is available within the assembly or component
internal that is being created, but not to the clients of the

component.

tected int I available in containing program or assembly and in the
rotected interna )
> derived classes.



CLASS EXAMPLES
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B | file:///C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Classeg/Classeg/bin/Debug/Classeg.EXE — ] X
Enter the Value of A:20
Entered Value is 20
Enter the Value of A:30
Entered Value is 30

Both are not Equal

B | file:///C:;/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Classeq/Classeq/bin/Debug/Classeq.EXE _ O ¢
Enter the Value of A:20
Entered Value is 20
Enter the Value of A:20
Entered Value is 20

Both are not Equal
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W | file,///C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Classeg/Classeg/bin/Debug/Classeg.EXE — O X
Enter the Value of A:30
Entered Value is 30
Enter the Value of A:40
Entered Value is 40

Both are of objects of the Same Classe
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B | file:///C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Classeg/Classeg/bin/Debug/Classeg.EXE

Enter the Value of A:20
Entered Value is 20
Enter the Value of A:30
Entered Value is 30
Both are not Equal

B file /T U sers/Dr MY Praveen Sundar/dacumentsfvisual studio 2000/ FProjectsfllasseq/Classeq/bin/Debug/Classeq.EXE — Ll

Enter the
Entered Yalue is 3
Enter the Yalue o
Entered V

Both arc Eqgual
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Enter the Value of
The Value of A 1is
Enter the Value of A
The Value of A is 20
Both are not Equal
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Constructors
T T
0 A class constructor is a special member function of a class that is executed

whenever we create new obijects of that class.

0 A constructor has exactly the same name as that of class and it does not have
any return type.

0 The Constructors are responsible for two things. One is the object initialization
and the other one is memory allocation. The role of the new keyword is to
create the object.

O Rules to follow while creating the C# Constructors:
O The constructor name should be the same as the class name.
O It should not contain return type even void also.

O As part of the constructor body return statement with value is not allowed.



Types of Constructor
R T

0 There are five types of constructors available in C#, they are as follows
O Default Constructor
O Parameterized Constructor
o Copy Constructor
o Static Constructor
O Private Constructor

0 Default Constructor: The Constructor without parameter is called a
default constructor. Again the default constructor is classified into two

types.

O System-defined default constructor
0 User-defined default constructor



0 System Defined Default Constructor: As a programmer, if you are not
defined any constructor explicitly in your program, then by default the
system will provide one constructor at the time of compilation. That
constructor is called a default constructor.

0 The default constructor will assign default values to the data members
(non-static variables).

0 As this constructor is created by the system this is also called a system-
defined default constructor.
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B file:y///c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Constructors/Constructors/bin/Debug/Constructors.EXE

Before Initialization
Regno : @

Name

Class:

Enter the Regno:21312
Enter the Name:Praveen
Enter the Class:MCA
After Initialization
Regno : 21312

Name :Praveen

Class: MCA



User-defined default constructor
B R

0 if we want to execute some logic at the time of object creation, that
logic may be object initialization logic or some other useful logic, then as
a developer, we must provide the constructor explicitly.

0 The constructor which is defined by the user without any parameter is
called a user-defined default constructor.

0 This constructor does not accept any argument but as part of the
constructor body, we can write our own logic.
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C.display();
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B filey///c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Constructors/Constructors/bin/Debug/Constructors.EXE

Enter the Regno:21312 ~
Enter the Name:Sundar
Enter the Class:MCA
Before Initialization
Regno : 21312

Mame :Sundar

Class: MCA

After Initialization
Regno : 21312

Mame :Sundar

Class: MCA



Parameterized Constructor
42

0 The drawback of the above user-defined default constructor is every instance
(i.e. object) of the class will be initialized (assigned) with the same values. That
means it is not possible to initialize each instance of the class with different
values.

0 If you want to initialize the object dynamically with the user-given values then you
need to use the parameterized constructor. The advantage is that you can
initialize each object with different values.

0 The developer given constructor with parameters is called the parameterized
constructor in C#. With the help of a Parameterized constructor, we can initialize
each instance of the class with different values. That means using parameterized
constructor we can store a different set of values into different objects created to
the class.
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B file;///c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Constructors/Constructors/bin/Debug/Constructors.EXE

Enter the Regno:21312 A
Enter the Name:Praveen

Enter the Class:MCA

Regno : 21312

Name :Praveen

Class: MCA




0 In C#, within a class, we can define any number of constructors. But the
most important point that you need to remember is that each and every
constructor must have a different signature.

0 Different signature means the number, type, and parameter order
should be different.

0 So in a class, we can define one no-argument constructor plus ‘n’ number
of parameterized constructors in C#.
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B filey///cfusers/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Constructors/Constructors/bin/Debug/Constructors.EXE

User Defined Default Constructor : ~
Enter the Regno:1080

Enter the Mame:Sundar

Enter the Class:BCA

Regno : 100
Name :Sundar
Class: BCA

;Parameterized Constructor with one Argument
Regno : 21312

Name

Class:

;Parameterized Constructor with Two Arguments
Regno : 21312

Name :Praveen

Class:

;Parameterized Constructor with MName and Course
Regno : @

Name :Praveen

Class: MCA



Copy Constructor

0 The constructor which takes a parameter of the class type is called a
COopYy constructor.

0 This constructor is used to copy one object’s data into another object.

0 The main purpose of the copy constructor is to initialize a new obiject
(instance) with the values of an existing object (instance).
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piblic static wold Main(}
1

ofyCons ob]l = new CopyCons(X1312;, “Pravesn™, “HCAY};
o1 (LA, chjd = new Cop n={ohil);
abjt.display(};

Readkev{ )i
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display(};
1
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1 Properiies

this.regno = (.regno;
thls.Mame = O Mame)
this.Class = C.Class;

}
piblic static wold Main(}
1
ofyCons ob]l = new CopyCons(X1312;, “Pravesn™, “HCAY};
o1 (LA, chjd = new Cop n={ohil);
= ohjd = abjl;
abfz. dizplay();
abji. display();
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Mame :Praveen

Class: MCA

Regno : 21312

Name :Praveen

Class: MCA

Regno : 21312

Mame :Praveen

Class: MCA



Private Constructor
s K

0 In C#, it is also possible to create a constructor as private.

0 The constructor whose accessibility is private is known as a private
constructor.

0 When a class contains a private constructor then we cannot create an
object for the class outside of the class. So, private constructors are used
to creating an object for the class within the same class.

0 Generally, private constructors are used in the Remoting concept.
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1
]
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J
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Enter the Class:BCA
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Static Constructor
A T
0 When a constructor is created using a static keyword, it
will be invoked only once for all of the instances of the
class and it is invoked during the creation of the first
instance of the class or the first reference to a static
member in the class.

0 A static constructor is used to initialize static fields of the
class and to write the code that needs to be executed
only once.



I
0 Points to Remember while creating Static Constructor in C#:
O There can be only one static constructor in a class.
O The static constructor should be without any parameter.
O It can only access the static members of the class.

O There should not be any access modifier in the static constructor
definition.

O If a class is static then we cannot create the object for the static
class.

O Static constructor will be invoked only once i.e. at the time of first
object creation of the class, from 2nd object creation onwards
static constructor will not be called.
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}
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pibiic static wold Main(}
1
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Default Constructor

The Value of 1 and j is 18,11
Default Constructor

The Value of 1 and j is 11,12




Destructors
O R,

0 The Destructor is also a special type of method present  For Eg:
in a class, just like a constructor, having the same name

as the class name but prefix with ~ tilde. class Sample
0 The constructor in C# is called when the object of the {
class is created. On the other hand, the destructor in C# Sample()
is gets executed when the object of the class is { y fruct
destroyed. } CONSIructor
0 The Constructor and destructor methods will exactly —-Satmpm(}
have the same name as the class to which they belong. {
So to differentiate between these two a tilde (~) //destructor
operator is used before the destructor method. }

0 A destructor method cannot have any parameters as
well as cannot be applied with any modifiers.



0 A destructor method gets called when the object of the class is destroyed.

0 The object of a class in C# will be destroyed by the garbage collector in any of
the following cases

O Casel: At the end of a program execution each and every object that is associated
with the program will be destroyed by the garbage collector.

O Case2: The Implicit calling of the garbage collector occurs sometime in the middle of
the program execution provided the memory is full so that the garbage collector will
identify unused objects of the program and destroys them.

O Case 3: The Explicit calling of the garbage collector can be done in the middle of
program execution with the help of the “GC.Collect()” statement so that if there are
any unused objects associated with the program will be destroyed in the middle of
the program execution.
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tucdent details sdi = new Studert talls"Pravesn”, "MCA");
sd = 5d] = 547 = 5dd = null;
i Collect();
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Inheritance
o2

0 The process of creating a new class from an existing class such that the new
class acquires all the properties and behaviors of the existing class is called
inheritance.

0 The properties (or behaviors) are transferred from which class is called the
superclass or parent class or base class whereas the class which derives the
properties or behaviors from the superclass is known as a subclass or child
class or derived class.

0 Inheritance is the concept which is used for code reusability and changeability
purpose. Here changeability means overriding the existed functionality or
feature of the object or adding more functionality to the object.



0 Following is the syntax of implementing an inheritance to define a
derived class that inherits the base class's properties in the c#
programming language.

<access _modifier>» class <base class name>

{

// Base class Implementation

¥

<access_modifier>» class <derived class name> : <base class name>

{

// Derived class implementation

¥



Class Branch

Obil /* BranchCode
J

—>

BranchName

\ﬂ BranchAddress

Branch Class Object

Class Employee

Employeeld

—p

EmployeeName

x—:

EmployeeAddress

Employee Class Object

EmployeeAge

Without Inheritance

Contains both Employee

and Branch class

properties and met

hods

BranchCode

BranchName

Obj1

BranchAddress

Derived Class Employee
Object

Employeeld

.
—

EmployeeName

EmployeeAddress

EmployeeAge




Types of Inheritance
I

Inheritance is classified into 5 types. They are as follows.
O Single Inheritance
O Hierarchical Inheritance
O Multilevel Inheritance
O Hybrid Inheritance

O Multiple Inheritance

0 Single Inheritance: When a class is derived from a single base class then the
inheritance is called single inheritance.

0 Hierarchical Inheritance: Hierarchical inheritance is the inheritance where
more than one derived class is created from a single base class.



0 Multilevel Inheritance: When a derived class is created from another
derived class, then that type of inheritance is called multilevel inheritance.

0 Hybrid Inheritance: Hybrid Inheritance is the inheritance that is the
combination of any single, hierarchical, and multilevel inheritances.

0 Multiple Inheritance: When a derived class is created from more than one
base class then such type of inheritance is called multiple inheritances. But
multiple inheritances are not supported by .NET using classes and can be
done using interfaces.

0 Handling the complexity that causes due to multiple inheritances is very
complex. Hence it was not supported in dot net with class and it can be
done with interfaces.



A
0 Default Superclass: Except Object class, which has no superclass, every class has

one and only one direct superclass(single inheritance). In the absence of any other
explicit superclass, every class is implicitly a subclass of Object class.

0 Superclass can only be one: A superclass can have any number of subclasses. But a
subclass can have only one superclass. This is because CH# does not support multiple
inheritance with classes. Although with interfaces, multiple inheritance is supported by

CH#.

0 Inheriting Constructors: A subclass inherits all the members (fields, methods) from its
superclass. Constructors are not members, so they are not inherited by subclasses, but
the constructor of the superclass can be invoked from the subclass.

0 Private member inheritance: A subclass does not inherit the private members of its
parent class. However, if the superclass has properties(get and set methods) for
accessing its private fields, then a subclass can inherit.



0 In inheritance, the constructor of the parent class must be accessible to its child
class otherwise the inheritance will not possible because when we create the
child class object first it goes and calls the parent class constructor so that the
parent class variable will be initialized and we can consume them under the
child class.

0 In inheritance, the child classes can consume the parent class members but the
parent class does not consume child class members that are purely defined in
the child class.



Class members Visibility
N I

Table 13.1 Visibility of class members

VisigiLiTy
Kevworn CONTAINING DERIVED CONTAINING PRO- ANYWHERE W TSIDE
A ELaGEs ‘.__‘"TE‘F_. ‘ P NN PO
Private v
protected v v
Internal v v
protected internal v v v
Public v v v v




Table 13.2 Accessibility domain of class members

MEMBER MOoDIFIER OF THE CONTAINING CLASS

MODIFIER PUBLIC INTERNAL , PRIVATE
public Everywhere only program only class
internal only program only program only class
private only class only class only class




Single Inheritance
- 4@

0 Single inheritance enables a derived class to inherit properties and
behavior from a single parent class.

0 It allows a derived class to inherit the properties and behavior of a
base class, thus enabling code reusability as well as adding new
features to the existing code.

0 This makes the code much more elegant and less repetitive.

0 Single inheritance enables a derived class to call the parent class
implementation for a specific method if this method is overridden in the
derived class or the parent class constructor.



Class B:A (derived class)
{
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-nanespace Ipheritancs

i
- class Interna
{
irEernal it rEgao;
internal String Nome)
internal String Course;
public Intermallint no, String mane, Steipg course)
{
thiz.regno = na;
Ehls.Name = fname]
this.Course = course;
L
]
class irheri T ra
.I

int markl, mark, merk3d, narkd, mark5, tot;

guhlic dnheritiint mo, 5tripg name, String cowrse, int ml, Int m2, int e3, Int ma, 0t m5)
: base(ma, mane, course)

this.markl = ml;

this.narkl = n2;

this.markl = n3;

this.narkd = nd;

this.narks = mS;

this.tot = Wl 4 @2 + K3 + wd + H5}
1
public wold Qutput()

onzale Writelime{"\n Hame : {@}", Hame};
i Wrlteline(vn Rea Mo @ ()", regnod;
mzale WriteLine{"\n Course @ [@}", Course};

onzale WriteLine{"yn Suhject 1 Marks - {(B}", markl);
ie Mrltelime (v Subject 2 Marks B markd);
izale WriteLine{"\n Subhject 3 Marks : {#]", mark3};

e Writelime (“Ya Subhject 4 Marks @ (B}, marka);
e Writelimef " Sibiect 5 Marks B, markS):
nizale WriteLine{"\n Total= :{@&]", tot);

100 % =

| s
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EY MR e TRl T 20000003 w el ] : '

il bfeye] oy Int=rnales = EERgalIHE S R : A Soliiom Bapsares

o | E] P
A Soiion Inhertance (1 anaject)
piblic static vold Maing) I Inherivancs
{ Wl Fropseeties
it rea, wl, 62, n3, nd, 05} & Redarenges
mEne, COUFSE] & bl asscs
la Write(" Enter the Beg no:"}; =1 Intemal<s
e = Donwart, TeImt e {Console Readline () b s 2 rraifnilewetaog
yle Write(" Enter the Meme:™): 4 Singlerrein s
nane = (onsole. Readbline(};
1 Wreltel” Enter the ColFce 1733
course = Concole.Resdline();
DLk f i lqr'“it-a['\'l Enfer Che Sumject 1 marks
ml = Copvert, ToIntle{lonsole, Readlime(});
il Write{"yn Enter the Subject 2 marks:™);
M2 = Coryert, Talntle(Consele. Readiine(});
nsale Write{"yn Enker e Subject 3 marks:");
nl = Comvert. Talntl6(Console. Readbine{}};
D hr"‘it-&[".'l EnvEer Ehg Sifiect 4 parks I':lj
md = Coryvert. Tolntl6{Console. Readlin={}};
# Wrltel "y Enter the Subject 5 marcks: "))
w5 = Copvert, ToDntl6{Tonsole, ReadLime () ; Properties

ii

Shogleinherit obii = mew Singloinberit{rno, nome, courcse, mi, m2, w3, md, m5):
abji. Outpwt(};
Readev(};
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Multilevel Inheritance

0 In the Multilevel inheritance, a derived class will inherit a base class and as
well as the derived class also act as the base class to other class.

0 For example, three classes called A, B, and C, as shown in the below image,
where class C is derived from class B and class B, is derived from class A.

0 In this situation, each derived class inherit all the characteristics of its base
classes. So class C inherits all the features of class A and B.

0 In multilevel inheritance the level of inheritance can be extended to any
number of level depending upon the relation.

0 Multilevel inheritance is similar to relation between grandfather, father and
child.



Class A

ClassC:B

Base class

Intermediary
class

Derived class

<

<
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-I % Main

using Systen)
- nanespace Inpheritancs

(1

class multileve Simalobnbsrit

g

£ Rpsult;

public mlthlevel{int no, Strisg rame, String course, Int ml, int m2, Int A3, int md, int nS)

o T et

=

: bhasefno, nane, course ni,nd. md,nd n5}

Output(y;

if {ml »= 35 B8 m? 5= 35 B8 md 3= 35 B8 md #= 35 BE m% & 35)

Recult = “Pass®;
alnm
Result = "Fail®;
e Writeline "Result ;{3}", Result);

Bic static wold Main()

ink rma, ml, m2, n3d, nd, n5;
IomaAng , CEHArSR D
nsole Wribe(™ Enter the Beg no:™):
e = Cosnvert, TeInt RS (Cons0la  ReadLine() ) ;
O ED -'.Hr'it-el:' Enter the Mane '];
name = Comsole. Asadlime]}:
e.Mritel” Enter the Course %))
course = Lansole. Resdline();
onsale Write("wn Enter the Subject 1 marks:");
ml = Corvert. Talntle{Console, Readiine(}) ]
Console Weite{™yn Enter the Subhject 2 marks:-");
nZ = Convert,Tolntle{Conscle, Readlime ()]
[ g Mrite("n Enter the Sulbject 3 marksi®);
ml = Coreert. Tolmtle(lonsole. Readline (});
i i -'.hr"it-e["'."l Enter the Sulject 4 parks! ™))
md = Copvert.Talntl6{Carsole. Readline]}];
Consale Write{™wn Enter the Subgject 5 marks:");
5 = Comvert, ToDntle{tonsole, Readlime(3);

siilt1ls chil =
ii Read®ey(}

new multilevaliro, name, course, ml, m2, nd, md,

LEaH
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Hierarchical inheritance
0 Hierarchical inheritance involves ClassA (Base Class] |
multiple classes inheriting from a [

single base class.

L. . . ClassB:A
0 This is quite useful if the features {
of the base class are required in ! "
multiple classes. :
ClassC:A
{
} -
ClassD:A

{
1
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Hierarchical Inheritance
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Hisrarghicalcs® =

B Sl s Ecreen

o Inhentance marks

PYs sy

usimg Systen;

- nanespace Inpheritancs

1000 B

lomg aadharmo;
Strang fathernans:
String mathernane )
tring Address;

public Stwdentdetalls(}
]
(£ Hrit-&[ Enter the Badbar ""I}r
aadharno = Corvert, TolmbsdiConsol e, Readline} ) ;
ale_Write{" Enter the Fathar Hap=:");
fathernane = Cansole. Readlime():
Lonsole.Write(™ Enter the Mother Hame:™);
nmothername = Caonsole.Readbiims={};
e Weltel” Enter the Addrass:™);
Addre=ss = Console Readlined);

il wold Qutput)

oy T e

Dhsplay(};

L e driteline{"wn Aadhar npao B1", asdkarmo};

onsole Writebine{"\n Father Hane : {B}", fath=rmaoe};
o Mriteline “vn Mother Hame 1 (B}°, mothername) )

| s
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Detag Tealn Dgia oo Tegl  Window

B Sl s Ecreen

ol - p——
% InheranceH

-I % Main

]

int markl, mark?, mark3, narkgd, markS, tot;

public marks()
i

ale Write{™yn Enter the Subject 1 marks:");

markl = {onvert . ToIntd6{lon

1le Readline(}};

i '.Iﬂr"'it-e[' Wi Enter the Sulject 2 marks: "))
markd = Convert . TolInti6({{ons
onzale Welte(™w Enter the Subject 3 marks:™);
markld = Convert,. ToIntls{Conza
ale Write{"Yn Enter the Subhject 4 marks:");
markd = Convert , ToIntlb]

nsale Write[™wn Enter the Subjeck 5 marks:");

markS = Convert. ToIntd6{{ons
tob = markl + mark? + mark3 4 markd + marks;

i

g iic wold Output)

i
Display(};

sMriteline

onzale Writeline ("
nzole Writebine ("
o Mriteline ("

nsale Mriteline("

N Sunject
"wn Suhqject
"\n Subqect
W Sundect
"wn Subqject

tok = markl + mark? + mark3 +
o Mriteline (" Total=

clazs Hirrarchical

{

public static void HMain()

!

tarks M = new marks]};

M. Owtput]]);

P il 50 = new 51

Sh.Outpurk{);
mzale . Readey(];

le . Readline{));

L Readline( ) bx

Reaclined ) )y

4

le Readline());

1 Marks (B, markly;
d Marks : {B}", markl};
3 Marks : (B8], mark3d);
d Marks (B}, markdl);
5 Marks : {B]", mark3);
markd + markh;

|, tot);

| s
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Hesrarchicslc matlevelos Int=rnal.cs Singlsmresito bomeclazsos

- FEIAnEAT-

ik Inhartance B ckvaies

—using Systen;
using Systen, Collections, Gemeric
using System.Ling;
using Systen. Text;

- namespace Inpheritance

int mark = 355

vold passHing)
I

1k mark = 5@; fF Hides mark i6 ouber DEock

ile_Writeline "Inn=r Block marks: {B}", mark);

1
I

vl enterMark()
)

mark = 85 S/ Marks Ln Duter bBlock is moditied
1 Writelinel “Modified Block marks: [@)",

1
1

publlc static vold Main()

diackvaiue ﬂb:l = new Qlockvalues{}:

przale Welteblpe(® Initial mark wvalue are {@)
abj.passiin};
abf.enterMark( )

oo e ReadEey( )i

mark) ;

', obd.mark);

L

SO oy D S e

o L] FET &
A Soiutlon Inhertance” (1 project)
JE Inharinancs
il Propesties
# Retarendas
& basedlasses
£ Blockvaiies.cs
4 Hesachicalos
o Intemalcs
B mtilewedos
& Singienerninc

Prdypetiess




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Inheritance/Inheritance/bin/Debug/Inheritance.EXE

Initial mark value are 35: A
Inner Block marks: 58
Modified Block marks: 85




Nested Class

0 When a class is declared with in another class, the inner class is called as Nested class
(i.e. the inner class) and the outer class is known as Enclosing class.

0 Nested class can be defined in private as well as in the public section of the Enclosing
class.

0 The inner class can act as a helper class to serve the outer class.

0 A method in the inner class can access all members including private members of its
outer class.

0 A public inner class is accessed within the scope of the outer class.

0 The members in an inner class hide the members having the same name in its outer class.
Thus name hiding is possible by nesting blocks or nesting classes.



0 A nested class can be declared as a private, public, protected, internal,
protected internal, or private protected.

0 QOuter class is not allowed to access inner class members directly.
0 It is possible to create objects of inner class in outer class.
0 Inner class can access static member declared in outer class.

0O Inner class can access non-static member declared in outer class
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Qunenclassss =

i Inhentance Ouienclass

'I % Mainid

{

- class Outerclass
int enpld;
String Hame;

tring. Designatian;
Outerclass{int enpld,5teipg name, Steing Designation)
i
this.enpid = eppid;
Ehls,Name = fanme;
this.Desipnation = Designation;
}
class ImnerC lass |
long salary;
public Immerdlass()
I

Consale _Write{™ Enter the Salary:™}:
salary = Copvert,ToInted{Console. Readline(});

public wold Ddsplav(Cuterclass obi)
i
Console Writetine(" Employes id : {8]",chj.empid};
onsole Weltebine (™ Employee Hape @ (81", obi. Mame);
le_Writeline(" Designation ; {@}", abj.0esignation};
Lonsole Writebine{"Salary = {B}", salary);
}
1
public static wold Main)
i
int empid;
Steing HMame, Deslipnation;
nizale Write(™ Enter the Emplayee id:"™);
a=mmnid = mwert . Tolntd2{{onsole Beadline( )} ;
e Writel® Enter the Employes Mame™):
MHame = Car -.--!-'\-_F.-Eﬂ-dLirE[]',
cnsale. Wrlte(” Enter the Emplowee Desipnation:™);
Desfgration = Console Readlined);
Outerclazs obj = new Outerclass[=npid, Kame, Designation);
TrnerClacs ob]l = new TinerClass())
abji.Display{ohi};
izale Read¥ey(]);

| s




B file:///C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Inheritance/Inheritance/bin/Debug/Inheritance. EXE — ]

Enter the Employee 1d:21312
Enter the Employee NameSuresh
Enter the Employee Designation:Doctor
| Enter the Salary:20000
I Employee id : 21312
 Employee Name : Suresh
Designation : Doctor
Salary : 20000
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PSR EClass0e® =

i::n-.._;. 1nee st po [ gss .I_:J.- —

FESISH RS

usimg Systen;
|

namespaces Inheritance

ctatic int empld;
static String Mane;
static String Desisnation;

public class Inne
i
long salary;
public Immerdlass()
i
Consale Write{”™ Enter the Employes 2d:™);
anpid = et ToInt 3200 0n JBeadline():
ocnsale.Write(" Enker the Emloyee Han="};
Mane = Cornole.Resdline(};
DAL Meltel®™ Enter the Emplowoe Designation:®):
Designation = Coniole. Readline();
R ,I.-|r'-:|_1;e|:" Enter The Salary '-':r
salary = Convert, Tolntd{lonsole. Readline(});
I
|5 public wold Display(}

onsola Writebine (™ Emplayee id @ [B)}", Mesteoliass.empld);
nsole_Writeline{"” Employees Hame : {817, HestedClass Hame);

onzole, Wrltelipe{” Designation 1 {B]°, Mesteslass.Designation);

ocnzole Wrltelime{ “salary 1 {B}", salary};

public static void HMain()

1
[nerl lacss o]l = new TrmerClassg )
abji.Display(});

e Readkey ()

100 % =
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B file:///C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Inheritance/Inheritance/bin/Debug/Inheritance EXE — ]

Enter the Employee id:21312
' Enter the Employee NameRamesh
- Enter the Employee Designation:Police
- Enter the Salary:50000
Employee id : 21312
. Employee Name : Ramesh

Designation : Police
Salary : 50000




Constant Members
40

0 Constants are immutable values which are known at compile time and do not change
for the life of the program.

0 Constants are declared with the const modifier.
Only the C# built-in types can be declared as const.

User-defined types, including classes, structs, and arrays, cannot be declared as
const.

C# does not support const methods, properties, or events.

It’'s mandatory to initialize constant fields with required values during the declaration
itself; otherwise, we will get compile-time errors in our C # application.

0 Following is the syntax of defining constant fields using const keyword in c#
programming language.

const data_type field_name = "value";



0 The following are the different ways of declaring and initializing constant
variables in the c# programming language.

// Constant variables

const string name = "Praveen Sundar";

const string location = "Vellore";

const int age = 18;

public const int Months = 12, Weeks = 52, Days = 365;

public const int Months = 12;

public const int Weeks = 52;

public const int Days = 365;

public const double DaysPerWeek = (double) Days / (double) Weeks;
public const double DaysPerMonth = (double) Days / (double) Months;



Read Only Members

0 The variable which is declared by using the readonly keyword is known as a read-only
variable.

0 The read-only variable’s value cannot be modified once after its initialization.

0 It is not mandatory or required to initialize the read-only variable at the time of its
declaration like a constant. You can initialize the read-only variables under a constructor
but the most important point is that once after initialization, you cannot modify the value.

0 The behavior of a read-only variable is similar to the behavior of a non-static variable.
That is, it maintains a separate copy for each object. The only difference between these

two is non-static variables can be modified while the read-only variables cannot be
modified.

0 A constant variable is a fixed value for the complete class whereas a read-only variable is
a fixed value but specific to one object of the class.
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absircilacsoe
us1ng Systan; | AUTOpECeTTyY.CE
using Systen.(ollections. Gereric; Al basex|ass.cs
using Systen.bing; A Bapckvaiuescs
dsing Systed, Text) A Constaniegescs
2 Ganerciasacs
namespace Inheritancs A oo Cindaser s
& Hisrachicad.cs
2 Incewareg £
i & Intermalgs
comst float =':_[ = ?l.:-':I:dh & ruitilevelos
readanly public float Valwee=PI- 38654147, 1 Moo lase s
. ; 3 A Me ELE
J.-:-:-wwstq--ﬂutf-mi» 1 & Cunerclass.cs
1 2 Cverioacedinseger, s
Valu=Fl = 3_1414F; i
] L Propertieaag 5
4 Propsrtesvalic
puhlic static void Main{} plichlaiei g e

i Singiefrderines

L Cantegss ob]l = aew Constantepes()]

finat radius, result;

i gLn d lqr'“it-&[' Enter the radlus wals 1 Proypeertiess
radius = Convert.ToSingle(Console. Readline()};

result = PI * radius ¥ radiss;

s le Weltelipel® Result= {@}°, result):

result = objl.ValeeFI * radius * radius;

oWrltelime(® Result= {B}", result):
:_Read®eyvi};




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Inheritance/Inheritance/bin/Debug/Inheritance.EXE

Enter the radius value :5 A
Result= 78.535
Result= 78.535



Properties
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0 In order to encapsulate and protect the data members (i.e. fields), we use properties in

CH#.

0 The Properties in CH# are used as a mechanism to set and get the values of a class
outside of that class.

0 If a class contains any value in it and if we want to access those values outside of that
class, then you can provide access to those values in two different ways

O By storing the value under a public variable we can give access to the value outside of the
class.
O By storing that value in a private variable we can also give access to that value outside of
the class by defining a property for that variable.
0 A property in C# is a member of a class which is used to set and get the data from a
data field of a class.



0 Whenever we create a property, the data type of the property must be the
same as the data type of the data field for which we create the property.

A property can never accept any arguments.

The most important point that you need to remember is. a property in C# is
never used to store dataq, it just acts as an interface to transfer the data.

0 We use the Properties as they are the public data members of a class, but they
are actually special methods called accessors.

0 The Assessors are nothing but special methods which are used to set and get the
values from the underlying data member. Assessors are of two types such as

O set accessor
O get accessor

0 The set accessor is used to set the data (i.e. value) into a data field. This set accessor
contains a fixed variable named “value”.
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0 Whenever we call the property to set the data, whatever data (value) we are
supplying that will come and store in the variable “value” by default.
Syntax:

set { Data Field Name = value; }

0 The get accessor is used to get the data from the data field. Using this get accessor
you cannot set the data.

Syntax:
get { return Data Field Name; }

0 The default accessibility modifier of the accessor is same as the accessibility
modifier of property.

0 If the accessibility modifier of the accessors (both get and set) are the same within a
property then the accessors are known as Symmetric accessors.



0 On the other hand, if the accessibility modifier of the accessors is not the same within
a property then the accessors are known as Asymmetric accessors.

For example:

public int empid

{
protected set { _empid = value; }
get { return _empid; }

}

0 The CH.NET supports four types of properties. They are as follows

O Read-only property

O Write only property

O Read Write property

O Avuto-implemented property
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0 The Read-only property is used to read the data from the data field.

0 Using this property you cannot set the data into the data field. This property
will contain only one accessor i.e. “get” accessor.

Syntax:
AccessModifier Datatype PropertyName { get { return DataFieldName; } }

0 The Write-only property is used to write the data into the data field of a
class.

0 Using this property you cannot read the data from the data field. This
property will contain only one accessor i.e. set accessor.

Syntax:
AccessModifier Datatype PropertyName { set { DataFieldName = value; } }



0 The Read-Write property is used for both read the data from the data field as well as write the
data into the data field. This property will contain two accessor i.e. set and get.

Syntax:
AccessModifier DataType PropertyName
{
set
{
DataFieldName = value;
}
get
{
Return DataFieldName;
}
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View Hefactor Propect  Guild  Dekig Tesin Data Toos  Tegl  Wiedlow

Propesleseg s =

B Sl s Ecreen
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gp nhEmnnce. Fropesrhese

I % Main

1000 B

TR s

usimg Systen;

namespaces Inheritance

!

claszs Prop=rtisssg

!

arivate IRt regnumber;
private String name;
private String course;
public int Hunber

¥

ey
i return regoumber;  }
119

{ regrunber= value; }

whlic 5tring Mame

o T et

get
{ retury pane) b
¥
pubidle strlng Degree
i
(313
{ course = walue; }
1
public static void Main{)

Praopertisseg ohjl = new Propertissspl);
abil, Humber = 268;

{lh::l.l'.alle = I'|i-|'j-|-l‘='|"j

abji.Degres = “M{A"; Jf Write anly Property

e Wrltelimef” Mimber= £81%; abdl.Musber): fF Read-Wrelte Propapty
mizale WriteLine{" Name= {B]", obji_Kane}; ¢f Read only Property

onzale _MriteLine(” Course= {B1", obji_course);
vie Read®ey( )]




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Inheritance/Inheritance/bin/Debug/Inheritance.EXE

Number= 200 A
Name= Rajesh
Course= MCA



Auto-Implemented Properties in C#
T T

0 If we do not have any additional logic while setting and getting the data from o
data field then we can make use of the auto-implemented properties which was

introduced in C# 3.0
0 The Auto-implemented property reduces the amount of code that we have to write.

0 When we use auto-implemented properties, the CH#H compiler implicitly creates a
private, anonymous field behind the scene which is going to hold the data.
Syntax:

Access specifier Datatype Property name

{
get;
seft;

}
0 Example: public int A { Get; Set; }
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0 T Scadicn inhertance’ (1 praject)
using System; w [ Inheritance
& Propertees
- ngnespace Inhieritance =5 Fetarenes
1) abstractclacs.cs
5 AUbO ey
) bevesclass.cs
gighlic int repnumber | pot; set) § &) Bockvalues o
piblic Strine Mome { get: set) }
pilic Strivg Degree | getiset; ]

KDQIOD] o IRIDENT lafs "a

) Canstariepcs.cs
&) Hasrarchicad.os
& Internalcs

& maitilevelos

1) MeriepClastcs
& Durerglassgs
i Propertessg.cs
4 Singheirieritos

public static void Main(}
4

futoprapsrty ohjl = new At

ab)l.regmber = HAE;

chijl.Mame = "Hajesh":

aobil.Degree = "MIA":

s MriteLina(” Nimbar= {B}", obji.repnumber); // Read-Write Property

s Writeline(" Hame= (81", obji.Nemzl; // Read only Property
oesoie Welteline(” Course= {817, obji.Degres);
Readkey ()
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Need of properties in real-time applications
S

0 A good design of a class is achieved by hiding implementation details of the methods and
preventing direct access to data fields. Abstract classes and interfaces help in hiding
implementations. Preventing direct access to the fields is achieved by making the fields private.

0 Only by making the fields private the benefits of data integrity do not come automatically.

0 The programmer must provide validity checking. Methods that set the values of private data
should verify whether the input values are valid or not. If the values are not proper, the set
method may provide an appropriate value.

0 Properties appear to the outside world as fields, but allow processing when their values are
read or modified. They are usually used to modify the behavior at runtime.

0 Even though a public set accessor seems to allow other methods to read the data at will, it is
possible to control a new value appropriate for the typical application. The access is restricted
by proper implementation of the accessors by the programmers. Thus the benefits of data
integrity is obtained by providing validity checking in the accessor methods of properties.
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Propestesvaliflcs® X

& Inhentance Shadent

using Systen;
fianespace. Inheritance

nrivate int id;

private string nane;
private 1nt _passMard = 35;
public int ID

i
10
i
If (valise < @)
valie = @:
coWriteLime("I0 value showld e greater than zero™);
¥
this. ld = wvalie;
}
Eet
i
return this.id;
}
}
2 public string Mame
4
= et
i

1f (steing, IskullorEmptyvalue})

I
L

}

this. mane = value;

1male Writeline{"HNan= showld pot b= =moty™);

return string, IsMullorEmty{this._name) ¢ "o Mame™ : this._name;

100 % =

| s




i

Propestesvalitlis

View Hefactor Propect  Guild  Dekig Tesin Data Toos  Tegl  Wiedlow

B Sl s Ecreen

& Inhentance Shadent

'] = DnsshAack

1000 B

nublic int PassMark

!

}

aFl
f{
refuern this, _passHar;

e ]

if (valee < @ || wvalue > 1887
{
valpe = @;
nsole Writeline(™ Invalid Marks™):
H

this._passMark = walue;

1

public woid Displayd}

}

e Weltelime(“Stdent I = {A}", ID}:
Consale Writebine(["Student Hape = (B]7, Hame);
srlteline ] “Studenr Pass Mark = {9}", PassMark);

nublic woid Input()

I

[ e_Write(” Enter the Valid Studenkt ID:™);
1D = Tomvert, ToDnt32{fonsole, Readl e (});

e Mritel® Enter the Walld Heme %))
Hame = Carsole.Resdlims(}:
cnzole Mrite(”™ Enter the Valld Marks :7);
PazsMark = Copvert.Talnt3{Corsole . Readlina(});

piblic static vold Maim(string[] args)

I

Student. 5 = new Student();
5. Input(};
S.Display(};

JReackey ()

| s
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G T
0 Advantages of using Properties in CH#?

O Properties will provide the abstraction to the data fields.
O They also provide security to the data fields.

O Properties can also validate the data before storing into the data fields.



Indexers
Ce2 f

0 C# indexers are usually known as smart arrays.

0 A C# indexer is a class property that allows you to access a member variable
of a class or struct using the features of an array.

0 In C#, indexers are created using this keyword.
0 Indexers in C# are applicable on both classes and structs.

0 Defining an indexer allows you to create a class like that can allows its items
to be accessed an array.

0 Instances of that class can be accessed using the [] array access operator.

0 C# allows us to define custom indexers, generic indexers, and also overload
indexers.



0 An indexer can be defined the same way as property with this keyword and
square brackets [].

0 Actually an indexer is a special kind of property and includes get and set
accessors to specify its behaviour. Hence, indexers and properties share the
same syntax.

0 An indexer is defined in the same way as a property is defined with following
differences:

O The Indexer takes an index argument as its subscript.

O The class itself is being treated as an array and the keyword this is used
as the name of the indexer in the indexer definition.



Syntax
6

<modifier> <return type> this [argument list]

{

get

{

// your get block code

}

sef

{

// your set block code

}
}



0 Indexers are always created with this keyword.
0 Indexers are implemented through get and set accessors for the [ ] operator.

0 The formal parameter list of an indexer corresponds to that of a method and at
least one parameter should be specified.

0 Indexer is an instance member so can't be static but property can be static.

0 Indexer is identified by its signature where as a property is identified it's name.
0 Indexers are accessed using indexes where as properties are accessed by names.
0 Indexer can be overloaded.

0 Indexer are defined in pretty much same way as properties, with get and set
functions. The main difference is that the name of the indexer is the keyword this.



Eee  Edit. Miew Hefector Progect  Guild  Deta  Tesn Data Joos  Tegt  Wedew  Hedp  Fus Soreen

Indecareg L5 =

o (nhemance Ince=xereg ']:{*'!J'- irmg[| args

usimg Systen;
|

“hamespace Inheriance

{
class Indexeren
i
class Indewxeril:
1
arivate string[] names = new string[18];
public string this[int i]
|
get
{
return panes[i]]
l
= st
nanes[i] = walue;
'
I
}
e static wold Maindstring[] args)

I
i

Indexer lass Team = new Indexerilass()]
Tean[8] = “Rocky”;
Tean[1] = “Teena®;
Tean[2] = "Ana®L
Tean[1] = "Wictoria™;
Tean[d] = "Yani™;
Tean[5] = "Wary®;
Tean[&] = “bon=s";
Tean[T] = “Armald™:
Tean[8] = "Mike=";
Tean[%] = "Peter®;
for (dnt 4 = B 1 < 10 1+4)
1

s Lo Wedtel ine {Tean[ 1]

izale . Read¥ey();

| s
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_

Indexers are created with this keyword. Properties don't require this keyword.

Indexers are identified by signature. Properties are identified by their names.

Indexers are accessed using indexes. Properties are accessed by their names.

Indexer are instance member, so can't be static. Properties can be static as well as instance members.

A get accessor of an indexer has the same formal

i ) A get accessor of a property has no parameters.
parameter list as the indexer. 2 S .

A set accessor of an indexer has the same formal

. A set accessor of a property contains the implicit value
parameter list as the indexer, in addition to the value P >

parameter.
parameter.



Generics
69 |

0 Generic means the general form, not specific. In C#, generic means not specific to a
particular data type. In otherwards, Generics allow you to write a class or method
that can work with any data type. we always write the specifications for the class or
the method, with substitute parameters for data types.

0 When the compiler encounters a constructor for the class or a function call for the
method, it generates code to handle the specific data type.

0 A generic type is declared by specifying a type parameter in an angle brackets
after a type name, e.g. TypeName<T> where T is a type parameter.

0 A type parameter is a placeholder for a particular type specified when creating an
instance of the generic type.



Generic Class

0 Generic classes are defined using a type parameter in an angle brackets after the class name.
0 The following defines a generic class.

0 Example: Define Generic Class
class DataStore<T>

{

public T Data { get; set; }

}

0 Above, the DataStore is a generic class. T is called type parameter, which can be used as a type
of fields, properties, method parameters, return types, and delegates in the DataStore class.

0 For example, Data is generic property because we have used a type parameter T as its type
instead of the specific data type.

0 It is not required to use T as a type parameter. You can give any name to a type parameter.
Generally, T is used when there is only one type parameter.



Instantiating Generic Class

0  You can also define multiple type parameters separated by a comma.

0  Example: Generic Class with Multiple Type Parameters
class KeyValuePair<TKey, TValue>
{
public TKey Key { get; set; }
public TValue Value { get; set; }

}

O You can create an instance of generic classes by specifying an actual type in angle brackets. The following
creates an instance of the generic class DataStore.

0  DataStore<string> store = new DataStore<string>();

0  Above, we specified the string type in the angle brackets while creating an instance. So, T will be replaced with
a string type wherever T is used in the entire class at compile-time. Therefore, the type of Data property would
be a string.



-2 4

DataStore<string> store = new DataStore<string>();

J &)
class DataStore<T>

d u;
public T Data { get; set; }



e
You can assign a string value to the Data property. Trying to assign values other than string will
result in a compile-time error.

DataStore<string> store = new DataStore<string>();
store.Data = "Hello World!";

/ /store.Data = 123; //compile-time error

DataStore<string> strStore = new DataStore<string>();
strStore.Data = "Hello World!";

/ /strStore.Data = 123; // compile-time error



e 5

DataStore<int> intStore = new DataStore<int>();
intStore.Data = 100;
/ /intStore.Data = "Hello World!"; // compile-time error

KeyValuePair<int, string> kvp1 = new KeyValuePair<int, string>();
kvp1.Key = 100;
kvp1.Value = "Hundred";

KeyValuePair<string, string> kvp2 = new KeyValuePair<string, string>();
kvp2.Key = "IT";

kvp2.Value = "Information Technology";



oy

public class MyGenericArray<T>

{

private T[] array;

public MyGenericArray(int size)

{

array = new T[size + 1];
h
public T getItem(int index)
{

return array[index];
by
public void setItem(int index, T wvalue)
{

array[index] = value;
h
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Genengoiasscs o

1% Inhentance MyGenemchmay<T»

'I ¥ getiemyint mdex)

z class Test
g

static wold Malnistrime[] args)
i

Fldec laring af it &reay

chrray<ints intArray = pew MyGerericirreyeink>(5);

Feesettlme valises
for {int c = 8; c < 5; c++)
i

intArray.setIten{c, ¢ * 5);

1

ffretrieving the values
fop (Int ¢ = B ¢ £ 55 C44)
i

}

cnsole Write(intArray.getltenic) + © ");

nsole Writebine();

{fdeclaring a character array

MytienericAregycchars chardrray = new MyGenerichrraycchars (5

fleebting values
for (int © = B © < 5 C4s)
1

chardrray  setItem(c, [char}{c + 97});

FITEr I AnE e wa e
for (dnt © = B} © £ 55 C44)
g
tnza Le Wrlte{chararray getItem{c) + * “};
mzale Writeline{}:

Ie _Readkev();

| s
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Generic Class Characteristics

0 A generic class increases the reusability. The more type parameters mean more reusable it
becomes. However, too much generalization makes code difficult to understand and maintain.

0 A generic class can be a base class to other generic or non-generic classes or abstract classes.

0 A generic class can be derived from other generic or non-generic interfaces, classes, or abstract
classes.

O we can create your own generic interfaces, classes, methods, events, and delegates.

0 we may create generic classes constrained to enable access to methods on particular data
types.

0 we may get information on the types used in a generic data type at run-time by means of
reflection.



Generic Methods

0 A method declared with the type parameters for its return type or parameters is
called a generic method.

class Datastored{T»

{

private T[] _data = new T[18];

public void AddOrUpdate(int index, T item)

{
if{index »>= 8@ && index ¢ 18)
_data[indax] = item;
}
publie 7 GetData(int index)
{
if({index »>= @ && index < 18)
return _data[index];
alse
return default(T);
1



0 Above, the AddorUpdate() and the GetData() methods are generic methods. The actual
data type of the item parameter will be specified at the time of instantiating the
DataStore<T> class. as shown below.

Example: Generic Methods

DataStore<string> cities = new DataStore<string:();
cities.AddOrupdate(®, “"Mumbai”);
cities.AddOrUpdate(l, "Chicago");
cities.AddOrUpdate(2, "London");

DataStore<int> emplds = new DataStore<inty();
empIlds.AddOrUpdate(@, 58);
emplds.AddOrUpdate(l, B5);
emplds.AddOrUpdate(2, B8%9);

0 The generic parameter type can be used with multiple parameters with or without non-
generic parameters and return type. The followings are valid generic method overloading.



Example: Generic Method Overloading

public void AddOrUpdate(int index, T data) { }
public void AddOrUpdate(T datal, T data2) { }
public void AddOrUpdate<U>(T datal, U data2) { }
public void AddOrUpdate(T data) { }

A non-generic class can include generic methods by specifying a type parameter in angle
brackets with the method name, as shown below.

Example: Generic Method in Non-generic Class

class Printer

{
public void Print<T>(T data)
{
Console.WriteLine(data);
}
}

Printer printer = new Printer();

printer.Print<int>(160);

printer.Print(200@); // type infer from the specified value
printer.Print<string>("Hello");

printer.Print("World!"); // type infer from the specified value



lnamespace Inheritance

{
= public class Program
{
= public static void Main()
{
DataStore<int> grades = new DataStore<int>();
grades[e] = 100; .
grades[1] = 25; .
grades[2] = 34; 0 Indexer can also be generic.
grades[3] = 42;
grades[4] = 12; 0 The following generic class includes
grades[5] = 18;
grades[6] = 2; generic indexer and properties.
grades[7] = 95;
grades[8] = 75;
grades[9] = 53;
for (int 1 = 8; 1 < grades.lLength; i++)
Console.WriteLine(grades[i]);
DataStore<string> names = new DataStore<string>(5);
names[@] = "Steve";
names[1] = "Bill";
names[2] = "James";
names[3] = "Ram";
names[4] = "Andy";
for (int 1 = 8; 1 < names.Length; i++)
Console.WriteLine(names[i]);
Console.ReadKey();
I }
i h
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View Hefactor Propsct  Guild  Debis Tesin Dgta Toos Tegt  Weddow  Hedp 0 Fus Soreen
(ErET|Cing AR st x

-I % Main

1% Inhermance Frogeam
- clazs Datattars£Th
i
arivate T[] store;
piblic DataStored)
i
stare = new T[18];
}
puhilic DataStoredint length)
i
stare = new T[length];
i
public T this{irt index]
i
Eet
i
1f [index < @ &k index »= store, Length)
throw mew IndexutCfRangeExcepbion(”Index awt of range™};
return store[ indsx] ;
}
- sek
(]
i
1F findex < @ || index »= store. Length)
throw new IndesCutdfianpeException(”Index out of range™);
store[index] = walue;
H
}
public int Length
{
BEE
i
return store. Length;
}
}
1

| s
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Index overloading
-8 4

0 Like functions, Indexers can also be overloaded.
0 In C#, we can have multiple indexers in a single class.

0 Multiple types allow you to build in flexibility and further increase the fault
tolerance and robustness of the class and application.

0 To overload an indexer, declare it with multiple parameters and each
parameter should have a different data type.

0 Indexers are overloaded by passing 2 different types of parameters.

0 It is quite similar to method overloading.



i

Hiew  Hefacior

Progect Cfuild [etag Teain Dgta Joos  Tegl  iWeedon

Cheroaeedinmexencs® x

B Sl s Ecreen

gv [ nhemance Crerdoacedinceyer

PERE EY S

“lusimg Systen;
using Systen.follections. Geperic;

“hamespace Inheriance

I

100 % =

clazs

k!

private string[] guideflanes = new string[i@];

public string this[int index]

¥

get § return puideflanes [index]; G}

seft | puldeNanes[index] = valiep }

o T et

get

{

}
}

chlic strire this[string nane]

return nans . Tolpoer( )

pubilc static wold Aain{)

!

(reerlpadedindexer abjil = new fverloadedincecer();
o

for (int 1 =B 1 £ ¢

i

sy

e ] a Wreltel “Enter the Gulde Name %33

obfi[i] = Conzole.ReadLined);

oF LNt 1 = B 1 4 55 144

ole WriteLine ™ Guide Mame: {8}", abjl.puideMames[i]);
onzole, Writelime(® Guide Mame in Upper Case @ {@}°, ob]llobii[i]1}:

e Readsey ()
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0 Polymorphism is often referred to as the third pillar of object-oriented
programming, after encapsulation and inheritance.

Polymorphism is a Greek word, meaning "one name many forms".

In other words, one object has many forms or has one name with multiple
functionalities. "Poly” means many and "morph" means forms/Behaviour.

0 Polymorphism provides the ability to a «class to have multiple
implementations with the same name.

Polymorphism can be static or dynamic.

In static polymorphism, the response to a function is determined at the
compile time.

0 In dynamic polymorphism, it is decided at run-time.



Polymorphism

Static or Compile Time

Method
Overloading

Operator
Overloading

Dynamic or Runtime

l

Virtual / Overriding
Method




Static Polymorphism
N

0 It is also known as Early Binding or Compile time polymorphism or Static
polymorphism.
0 In the case of compile-time polymorphism, the object of class recognizes which

method to be executed for a particular method call at the time of program
compilation and binds the method call with method definition.

0 In case of overloading each method will have a different signature and
based on the method call, the compiler can easily recognize the method which
matches the method signature.

0 Static polymorphism is achieved by using Function overloading and Operator
overloading.



Function Overloading

0 It is a process of creating multiple methods in a class with the same name but with
a different signature.

0 In C#, It is also possible to overload the methods in the derived classes, which
means, it allows us to create a method in the derived class with the same name as
the method name defined in the base class.

0 In simple words, we can say that the Function Overloading in C# allows a class to
have multiple methods with the same name but with a different signature.

0 So in C# functions or methods can be overloaded based on the number, type (int,
float, etc.), order, and kind (Value, Ref or Out) of parameters.

0 The signature of a method consists of the name of the method and the data type,
number, order, and kind (Value, Ref or Out) of parameters.



0 If two methods have the same method name those methods are considered
overloaded methods.

0 Then the rule we should check is both methods must have different
parameter ’rypes/number/order. But there is no rule on return type, non-
accessibility modifier and accessibility modifier means overloading
methods can have their own return type, non-accessibility modifier, and
accessibility modifier because overloading methods are different methods.

0 Methods can be overloaded in the same or in super and sub classes
because overloaded methods are different methods.

0 A method that is defined in a class can also be overloaded under its child
class. It is called inheritance-based overloading.
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2 b pisrberitance o
1
i
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" 4 Progamcs
return [a + b}

I
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]
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return {a + b + ¢);
i
= piiblic string Add{int a, Strirs strl
g
1
string temp = str 4+ a.ToString();
return (temp);

ctatic woid Main{string[] args)
_I

hbors abi= mew Busibers (3|
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Operator Overloading

0 C# supports a number of operators, all these operators have predefined
implementations.

0 The operands of most of these operators are of primitive datatypes.

0 If an operator has a user defined implementation, the operator is said to be
overloaded.

0 The existing CH# operator redefined for use with user-defined types is called as
Operator Overloading.

0 In fact, the overloaded operator is simply another means of calling a method. It
does not add anything new to the language. It helps in operator abstraction.

0 Overloaded operators are functions with special names the keyword operator
followed by the symbol for the operator being defined.



Operator Overloading

0 Similar to any other function, an overloaded operator has a return type and a
parameter list.

0 Operator is the keyword which is used to implement operator overloading. The
return type of operator overload can never be void.

0 In operator overloading preference is always given to user-defined implementations
rather than predefined implementations.

0 In user-defined implementations, syntax and precedence cannot be modified.
0 We can overload all the binary operatorsi.e +, -, *, /, %, &, |, <<, >>.

We can overload all the unary operators i.e. ++, —, true, false, +, -, ~.

Some operators like &&, | |,[],() cannot be overloaded.

We can overload relational operators in pairs. These are ==, =, <, >, <=, >= etc.

When binary operators are overloaded, the left hand object must be an object of the relevant
class



Below is the syntax of implementing operator overloading:

public static classnamse operator op (parameiers)

|
£/ Code

}

Far Unary Operator

public static classname operator op (t)

{
[/ Code

1

For Binary Operator

public static classname cperator op (tl, t©2)
1

f/ Code

}
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using Systen;

~nanespacs Polymorphizsn

ink x, ¥w;

public wodd ingut()
)

1L Welte{ "Enter the walue o K: 13
LTelnti2(Consale, Readline() };

Iz . Mrite{"Enter the value of ¥:7);

¥ et , ToInt32{ Consale JReadLine ) ) ;

public static Cperataraverlosd cperator ++(loerators
I

abj.xe+;
abj. s
retiaen (abyl;

1
1

public static dperata er-load operator

abj.x--;
obj.y--;
return [abj);

1
4

g lic static dperataraverload operator -

abf.s= -obd.ox;
abj.y = -chi.y;
return [abjl;

B Cerpe n- Eirar List
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i Palymoepresmodpesataraver| cad

pubilc staktic dparators L

I

tperatoroverload obji= mew Operatoroo

it ogerator

abfd.x = objl.x + obfi.xg
abjil.y = ohjl.y + abji.y;

retirn {obi3);

}

public static Operotorowerlo:

!

i CpeErator

(peratoroverload objd = new Odperotoraoverloac
abjl.x = ohjl.x - abjli.x;
abid.y = obil.y - obdZ.yv;

return {obji};

L

public static Oparataeowarli

i

Operatoraserload obi3 =

o operaton

New Lifsral

abjid.x = ohjl.x * abji.x;
abjil.y = phjl.y * abjl.y;

return (abid):

b

pubilc static Operatorgwerli

i

i operator

perataoraver loac |:J‘:|_'i3 - N Uperat
obid. e = obil.x f obii.a
abjid.y = ohil.y / obji.y;

return {abji};

}

public static bool operator <{0Operatorovs

b

if {fobil.x < obfZ.x ) BE (obil. v«

return [troe};
alse
returnlfalse);

}

= public static bool operator p(Oparatorov

I

if {{obdl.x » obdiz.x) &8 (obil.w »

retien (fruel);
alee
return [false);

100 % =

-l:'l y

erload();

ad ohil,

obi2.wll

ohi2.wi}

s 1oad objl, Du

el obdl,

oo ob]l, Dperator

Oruirat o Lo l.'r:u.j_E:l

ratoroverlosd abj2)

Nperatorover load objz)

Gperatoroverload obiZ)

ad objl)

al obid)

v o]
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100 % =

public static bool operator <=(Operatoro

I

b

public static bool operator x=(Dperatorover

i

b

pidblic static bool operator s=(Dperatorives

)
1

}

nublic static bool coerator |=({Operast

if ((edl.x <= obi2.x) B& (obil.y <=
retiern (True);

alge
retiarn (falsa);

1F (Eobdl.® »= ohiZ.x) B {obil.y »=
rekErn (True))

alzm
return {false);

1 {fohdl.x == obi2.%) BE fobil.y ==
return |:r_|"'.||?];
JET]

retigrn (falsel;

return {1 {obii==0biz)); i

pimiic wold Ddsplaw()

h

1

deuMeltelinel™ The valwe of X

puhlic static void Main{)

k!

ink ch;

gperatareverlosd obll, obi2, obl3;
abil = mew Dperatoroverlosd] )
abji. input(});

abil.Displayil;

abjt = mew Operatoroveriosd();
abji. input();

abi2. Displayw();

do

r
1

(] 1 opjl, yPoeawair ] tar wjz:,

i ER

il obYE; Operat el i | i ﬂ{ljz:l

ohi2.vi}

|l':lb:|t_| =t i ] Dy r.tljz:'

ohi2.p))

roverlasd objl, Operatoroverlond chijd)

{8 aed ¥i {1} 2 ¥

v o]
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Mriteline{"1- Addition ")}

s _WriteLine{"}- Subtracticn ");
ie Wrdtelime ("3~ Multiplication “);
e Writelime{"4- Divisian ™};

= _WriteLine{"5- Comparisiom "});

ch =1

switch

i

avvert, Tolnt3d{Console, Readlime ] )i ;

{ch}

case 1)

abj3 = chil + abjl;
abi3.Displayi);
hreak:

case 2:

obd3 = objl - obiz;
abji.Display(};
nreakl

case 3

abjd - chil * abjl;
abd3.plzplawi);
hreak

case 4:

case 51

obi3 = obil / objz;
abji.Display(};
break;

Iz Writeline{™ Cbject L is Less than Object 2 @ {8} ",objl < abjZ};
onsola Weltetimel® Object 1 is greater than fbject 2 1 {8} *, ob]l + obi2);

ansole Hriteline(” Ohject 1 iz Less than or Egual to Object 2 : {8} ",objl &= abji);
I=_Writelime("™ Cbject 1 ix greater than or Egual to Object 2 : {0} ", objl *= ochj2);

onsole Weltebipe(® Object 1 is Egual to Object 2 (9} ; obil == obiz};
wnsale Writeline(" Object & is Hot egual ko Objeck 2 :{@} ", objl l= abjl};
hreak )

default:

}

break:

Fowhile {cheb);
smizale Readiey();

100 % =

v o]
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1. The virtual keyword is used to modify a method, property, indexer, or event
declared in the base class and allow it to be overridden in the derived class.

2. The override keyword is used to extend or modify a virtual/abstract method,
property, indexer, or event of base class into derived class.

3. The new keyword is used to hide a method, property, indexer, or event of
base class into derived class.



Method Overriding

0 In C#, The process of re-implementing the base class non-static method in the
subclass with the same prototype (same signature defined in the superclass) is called
Function Overriding or Method Overriding.

0 In C#, the Method Overriding is also called run time polymorphism or late binding.

0 The Method Overriding in C# can be achieved using Override & Virtual keywords
and the inheritance principle.

0 The implementation of the subclass overrides (i.e. replaces) the implementation of
base class methods.

The overriding method is always going to be executed from the current class object.

If a method in sub-class contains the same signature as the base class non-private
non-static method, then the subclass method is treated as the overriding method and
the superclass method is treated as the overridden method.



0 To override a parent class method in its child class, first the method in the parent
class must be declared as virtual by using the keyword virtual, then only the child
classes get the permission for overriding that method.

0 Declaring the method as virtual is marking the method as overridable. If the child
class wants to override the parent class virtual method then the child class can do it
with the help of the override modifier. But overriding the method under child class is
not mandatory for the child classes.

Syntax:

Class1:

Public virtual void show(){} //virtual function (overridable)
Class2: Class]

Public override void show(){} //overriding



0 Once we re-implement the parent class methods under the child class, then the
object of the child class calls its own methods but not its parent class method.

0 if you want to still consume or call the parent class’s methods from the child
class, then it can be done in two different ways.

0 By creating the parent class object under the child class, we can call the
parent class methods from the child class, or by using the base keyword, we
can call parent class methods from the child class.
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nuhlic static void Maini}
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JMritelinpd® This is the Base Class Method %)

1
I
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pblic override wold Ddsplav()
1

I= WriteLine{"%n This i=z the Derived Class Methad™);

]
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class Chiss 18 | e

i
public static void Hu:.n[]-l
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This is the Derived Class Method



88 Folymorphesm - Micrasoft Visual Shodio
e Edit View Refator Dooesct Bulld Debcg Tewm Data
ared= Y e | & -

g A Myl EEaE| 2 2

¥ | F |Debug = || 4Bi
i Ll e s
Cremcdingos® Program.cs
i Palpmnod pheam

us1ng Systen;

~namespaces Polymorphiszsn

pinlic wirtwal wold Ddsplavi)
)

Tocés - Tegl ndow  Hedn

- R

L

< ritelipe{" Thi
l

b

SO oy D S e

class
F

the Haze [lass Method
i

purhlic averride woid Display()
base.Display();

ile Writelin={"n This is
i

Lass Guer

the Derived Claszs Methad");

public static void Main{)}
f

ase % abjb = new ba
abjb. Display();
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abjd. Display(};
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Method Overloading Method Overriding

It is an approach of defining multiple methods with the
same name but with a different signature.

Overloading a method can be performed within a class or
within the child classes also.

To overload a parent class method under the child class,
the child class does not require permission from the
parent.

This is all about defining multiple behaviors to a method.

Used to implement static polymorphism.

This is a code refinement technique.

No separate keywords are used to implement function
overloading.

It is an approach of defining multiple methods with the
same name and with the same signature.

Overriding of methods is not possible within the same
class it must be performed under the child classes.

To override a parent class method under the child class,
first, the child class requires explicit permission from its
parent.

This is all about changing the behavior of a method.

Used to implement dynamic polymorphism.

This is a code replacement technique.

Use the virtual keyword for the base class function and
override keyword in the derived class function to
implement function overriding.



Method Hiding

0 C# also provides a concept to hide the methods of the base class from derived class, this
concept is known as Method Hiding. It is also known as Method Shadowing. In method hiding, you
can hide the implementation of the methods of a base class from the derived class using the new
keyword.

0 Usually, we will get a compiler warning if we miss the new keyword. This is also used for re-
implementing a parent class method under child class.

0 Reimplementing parent class methods under child classes can be done using two different
approaches, such as
O Method overriding
O Method hiding

0 In the first case, we re-implement the parent class methods under child classes with the

permission of parent class because here in parent class the method is declared as virtual giving
permission to the child classes for overriding the methods.

0 In the 2" approach, we re-implement the method of parent class even if those methods are not
declared as virtual that is without parent permission we are reimplementing the methods.
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Abstract Class

0 A class that is declared by using the keyword abstract is called an abstract
class.

0 An abstract class is a partially implemented class used for developing some
of the operations of an object which are common for all next level subclasses.
So it contains both abstract methods, concrete methods including variables,
properties, and indexers.

0 An abstract class may or may not have abstract methods. But if a class
contains an abstract method then it must be declared as abstract.

0 An abstract class cannot be instantiated directly. It’s compulsory to
create/derive a subclass from the abstract class in order to provide the
functionality to its abstract functions.



0 The purpose of an abstract class is to provide a common definition of a base class
that multiple derived classes can share. For example, a class library may define an
abstract class that is used as a parameter to many of its functions, and require
programmers using that library to provide their own implementation of the class by
creating a derived class.

0 Abstract classes may also define abstract methods. This is accomplished by adding
the keyword abstract before the return type of the method.

public abstract class A

{

// Class members here.

¥



0 Abstract methods are usually declared where two or more subclasses are
expected to fulfill a similar role in a different manner.

0 The subclasses are required to fulfill an interface, so the abstract superclass
might provide several of the interface methods, but leave the subclasses to
implement their own variations of the abstract methods.

0 A method that does not have a body is called an abstract method. It is
declared with the modifier abstract. It contains only a Declaration/signature
and does not contain the implementation/body /definition of the method.

0 An abstract function should be terminated with a semicolon. Overriding an
abstract function is compulsory.



Rules of Abstract Method and Abstract Class
oz 4
0 Rulel: If a method does not have the body, then it should be declared as

abstract using the abstract modifier else it leads to a compile-time error:
“must declare a body because it is not marked abstract, extern, or partial”.

0 Rule2: If a class has an abstract method it should be declared as abstract by
using the keyword abstract else it leads to a compile-time error:

0 Rule3: If a class is declared as abstract it cannot be instantiated violation
leads to compile-time Error.

0 Rule4: The sub-classes of an abstract class should override all the abstract
methods or it should be declared as abstract else it leads to the compile-time
error:



88 Folymorphesm - Micrasoft Visual Shodio = [ | =
e Edic View Eefactor  DProgact Bulld  Debesy Texm Daa Jocfs Tegl  Wedow  Haodn

I d-d- T b &8 ® - - S0 F e -[iuee - -SSR ACEE D

= I':;I::.'J v gt SRR Z 200 ) el ol Ll o i < :

El peerataroves| oad s Sultnleinhertance=cs OOram.cs
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1
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pubilc class Bus
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public owerride void display()
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le Writeline( "Bus"};
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!
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:_WriteLine={"Car™};
1
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le Writeline={ "Matorcycie™}:

n- Eirar List




88 Folymorphesm - Micrasoft Visual Shodio

- (m | s
B Edit ‘view Refacfor  Dooeact  Bulld Debog Tesm Oata  Tocks . Tegl  Seedow Haodn
wlred= T ol | ¥ B ST # [ Demn - |{ xB6 ie ] o b i B BN 16 AR
-.l":;::.j"":TI SRR S L) e e el :

Abstractllass.cs® = IS bl i pos [atts Sultnleinhertance=cs OOram.cs
d Peilyn o e

puhlic static void Main(}

'

= e Bus{ )

o Sl ) )

~display(};

= new Carl};
wodisplaw();
v = new Motoroyclel);
vodisplawil;

L0 Reacew{ b

B Cerpe n- Eirar List




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Polymorphism/Polymorphism/bin/Debug/Polymorphis...
This 1s an Abstract Method
Bus

Car
Motorcycle




Eee Tt Miew Hefector Progsect  Guild  Deta  Tesn Data  Toos

ATl BEsRGCE . X

Tegt Mieicw Hedp 31 Fus Screen

oy o ] PR TPy [

gh F1IYim O e L

usimg Systen;
- napespace Polymorphisn
{
= abstract class Salil
!

internal dohle Fadins ]

pubile const Goehle PI = 31.14159;
puhlic sbhstract void Sarfacelreal);
public sbstract yold Volune();
public abstract void resdRadivs(};

public dovble basefrealdodle r)

]
double p;
p=PL®" " pE:
retwrn {pl:
,
1
class 1 Sali
_I
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}
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Enter the radius (Cylinder) : 5

Surface Area of Cylinder is 3736.9908
Volume of Cylinder i1s 5449_77825

Enter the radius (Cone) : 5

Surface Area of Cone 1s 1339.45843256441
Volume of Cone is 1816.59275

Enter the radius (Sphere) : 5

Surface Area of Cone is 3114.159

Volume of Sphere is 5190.265




Differences between overriding methods and abstract methods
e 4
0 The concept of the abstract method is near similar to the concept of method
overriding because in method overriding if a Parent class contains any virtual
methods in it, then those methods can be re-implemented under the child class
by using the override modifier.

0 In a similar way, if a parent class contains any abstract methods in it, those
abstract methods must be implemented under the child class by using the same
override modifier.

0 The main difference between method overriding and abstract method is in the
case of method overriding the child class re-implementing the method is
optional but in the case of the abstract method, the child class implementing
the method is mandatory.



Sealed Class & Methods

0 In C#, sealed is a keyword used to stop inheriting the particular class from other

classes.

0 Based on our requirements, it is possible to prevent overriding the particular
properties or methods.

0 Generally, while creating a particular class it is possible to inherit all the
properties and methods in any class.

0 If we want to restrict access to a defined class and its members, then by using a
sealed keyword, we can prevent other classes from inheriting the defined class.

0 In C#, a sealed class can define by using a sealed keyword.

0 In C#, if we define a class with the sealed keyword, then we don’t have a
chance to inherit that particular class.



Points to be considered
.00

0 A sealed class is completely opposite to an abstract class.

0 This sealed class cannot contain abstract methods.

0 It should be the bottom-most class within the inheritance hierarchy.

0 A sealed class can never be used as a base class.

0 The sealed class is specially used to avoid further inheritance.

0 The keyword seadled can be used with classes, instance methods, and
properties.

0 Even if a sealed class cannot be inherited we can still consume the class
members from any other class by creating the object of the class.
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Name: Sundar
Location: Vellore
Age: 18



i

View Hefactor Propect  Guild  Dekig Tesin Data Toos  Tegl  Wiedlow

Sealaglassgs

o

B Sl s Ecreen

i Palymoopresm Users

1000 B

PSS EE .

'l ¥ Ulpersizinng names, string fac)

using Systen)
- napespace Polymorphisn

i
{ Rasa Class
sealed class User
i
punilc STrimg name)
puhlic string location;
public Users{string name, string loc)
{
thiz.nane = nane;
location = Moc;
pibliic wold GetInfol)
i
ale WriteLine{"Nan=: {9}", nan=);
onzole Weltelime(“Location: [@3", location);
¥
1
{ Dealed Class
clazs Deteils: Users
{
guhlic int age;
public Details{string nape, string lac, int age)
1 basednane, loc)
i
this.age = age;
¥
puhlic waoid Getdge()
1
sriteline] “Agze: (B1°, age);
1
pidblic static wold Maind )
I
etails d = new Oekails("Sundar®, “vellore®, 18);
d.GetInfoll;
d . hetdgel);
: Readkeyv();
}
1
}

| s




&8 Folymorphesm - Micrasoft Visual Sbdio

Fie  ©dit ‘wiew Peogect Build Debog Tesm o Dafd Took Tasm Wedow He

walredm i el | W - e el [ B [Debug  -[uB -1 -FRE AR
Booar Teldmam] =2 (160 L4 i bl % - '

k]

Sealepclasses

i+ Palpmoapiiam Lisers =| W Lisesisinng nams, shring hac)
using Systen;
namespace Polymorphisn
I

f! Bas= Class
5 sealed class Users
g

ERalliag =yt

[aliaia]] .

puhlic string name;

public stelng location;

puhlic Users(string nane, string 1
I

Ehis.name = name)
location = loc;
]

nuhlic waid GetInfa{)
!

Wrlteldine ] "Hane: {97, nabe);
ile Writeline["Lacation: {@}", lacstion};
}
'

ff Dealed Class
class [etajls: Users

{
public int age;
pilic petaklsistring name, string loc, int ape)d
: base(name, lac)

thiz.age = age;
H
pisblic wold GetAge()
1

Ermar Lisk
&) 1 Emar | O'Warengs || UL O Messages

Desocripticn Fom L= Calumn Praject

SeRleoiasss 21 1" Pealyenioepinesm

2 Palymos phism Deta®ss cannod derive Tronm seahed type Palymorphesm Lisers'

B Corped "- Errcir List

B .0 Typehere tosearch i e {; ﬁ P : a E" ) m H o] BEE - & o 12:34 AM ‘

HN-08-2027




i

View Hefactor Propect  Guild  Dekig Tesin Data Toos  Tegl  Wiedlow

Sealaglassgs

o

B Sl s Ecreen

S i
e

e e =

usimg Systen;
- napespace Polymorphisn

Bise Class
sealed class Lss

|

e

aublic steing mame;
puhlic string locatiaon;
pblic Users(string name, strisg loc)
i
thiz.nane = nane;
location = loc;

pubiliic woid GetInfol)
i
le Writelime|"Ham=: {@}", nan=);
¢ MriteLine("Location: {@}", locatiom);

b

! Pealed Class

lass Detail

guhlic int age;
public Details{string nape, string lac, int age)

}
pimiic wold Getagel)

h

}

puhlic static woid Main{}
i
k!

this.age = age;

e Meltellme ] "Age: (B}, agel;

U= oew Users] "Sundar™, “Wallore™);
etails d = new Oekails("Sundar™, “vellore", 18);
u.GetInfol);
d . hetdgel);
: Readkeyv();

@ o




B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Polymorphism/Polymorphism/bin/Debug/Polymorphis...
Name:

Sundar
Location: Vellore
Age: 18



Sealed Methods in C#

O

In C#, we can also use the sealed keyword on a method or property that overrides
a virtual method or property in a base class to allow other classes to derive from the
base class and prevent them from overriding specific virtual methods or properties.

If we don’t want to allow subclasses to override the base class method and to
ensure that all sub-classes use the same base class method logic then that
method should be declared as sealed.

The sealed method cannot be overridden in sub-classes violation leads to a
compile-time error.

The private method is not inherited whereas the sealed method is inherited but
cannot be overridden in C#. So, a private method cannot be called from sub-
classes whereas a sealed method can be called from sub-classes.




System,

_

2 Sealedclasseg
374
4 A
5 {
6 GetInfo()
7 {
8 Console.Writeline("Base Class A Method");
9 }
10 Test()
11 {
12 Console.WritelLine("Base Class A Test Method");
13 }
14 }
15 B: A
16 {
17 GetInfo()
18 {
9 Console.Writeline("Derived Class B Method");
0 }

—

Test()

Console.WritelLine("Derived Class B Test Method");
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Test()

Console.WriteLine("Derived Class C Test Method");

Program

Cec C();

¢.GetInfo();

c.Test();

Console.WriteLine("\nPress Enter Key to Exit..");
Console.ReadlLine();




Derived Class B Method
Derived Class C Test Method

"Press Enter Key to Exit..

I...Prngram finished with exit code 0
Press ENTER to exit console.l



A class that contains one or more abstract methods is known as

an abstract class.

The abstract class can contain abstract and non-abstract
methods.

Creating a new class from an abstract class is compulsory to
consume.

An abstract class cannot be instantiated directly; we need to
create the object for its child classes to consume an abstract
class.

We need to use the keyword abstract to make any class

abstract.

An abstract class cannot be the bottom-most class within the
inheritance hierarchy.

A class from which it is not possible to derive a new class is
known as a sealed class.

The sealed class can contain non-abstract methods; it cannot
contain abstract and virtual methods.

It is not possible to create a new class from a sealed class.

We should create an object for a sealed class to consume its
members.

We need to use the keyword sealed to make any class as
sealed.

The sealed class should be the bottom-most class within the
inheritance hierarchy.



Partial Class and Methods

0 Partial Classes are the new feature that has been added in C# 2.0 which allows us to
define a class on multiple files i.e. we can physically split the content of the class into

different files but even physically they are divided but logically it is one single unit only.
0 A class in which code can be written in two or more files is known as a partial class.
0 To make any class partial we need to use the keyword partial.
0 Partial classes allow us to split a class definition into 2 or more files.

0 It is also possible to split the definition of a struct or an interface over two or more
source files.

0 Each source file will contain a section of the class definition, and all parts are combined
into a single class when the application is compiled.



Rules for Partial Classes
TR

0 All the partial class definitions must be in the same assembly and namespace.

0 All the parts must have the same accessibility like public or private, etc.

0 If any part is declared abstract, then the whole type is considered abstract.

0 If any part is declared sealed, then the whole type is considered sealed.

0 If any part declares a base type, then the whole type inherits that class.

0 Any class member declared in a partial definition are available to all other parts.

0 Different parts can have different base types and so the final class will inherit all
the base types.

0 The Partial modifier can only appear immediately before the keywords class, struct,
or interface.



namespace HeightWeightInfo

{

class Filel

{
}

public partial class Record

{

private int h;

private int w;
public Record(int h, int w)

{

this.h = h;
this.w = w;




namespace HeightWeightInfo
{

class File?

{
j

public partial class Record

{

public void PrintRecord()
{

Console.Writeline("Height:"+ h);
Console.Writeline("Weight: "+ w);




namespace HeightWeightInfo
{

class Program

{

static void Main(string[] args)

{

Record myRecord = new Record(10, 15);
myRecord. PrintRecord();
Console.ReadL1ne();




Partial Methods

0 A partial class may contain a partial method.

0 One part of the class contains the signature of the method.
0 An optional implementation may be defined in the same part or another part.

0 If the implementation is not supplied, then the method and all calls are
removed at compile time.

0 The implementation can be provided in the same physical file or in another
physical file that contains the partial class.



public partial class Car

{

partial void InitializeCar();
public void BuildRim() { }
public void Buildwheels() { }

public partial class Car

1
public void BuildEngine() { }

partial void InitializeCar()

1

string str = "Car";

}




Interface
e QO

0 The Interface in C# is a fully un-implemented class used for declaring a set of
operations of an object. So, we can define an interface as a pure abstract class
which allows us to define only abstract methods. The abstract method means a
method without body or implementation.

0 An interface is defined as a syntactical contract that all the classes inheriting the
interface should follow. The interface defines the 'what' part of the syntactical
contract and the deriving classes define the 'how' part of the syntactical contract.

0 In C#, the interface is same as a class, but the only difference is class can contain
both declarations and implementation of methods, properties, and events, but the
interface will contain only the declarations of methods, properties, and events
that a class or struct can implement.



.00V
0 The class or struct that implements an interface must provide an implementation for
all the members specified in the interface definition.

0 Generally, C# will not support multiple inheritance of classes, but that can achieve
by using an interface.

0 Also, a structure in CH# cannot be inherited from another structure or class, but that
can inherit by using interfaces.

0 If we define an abstract class in place of an interface, a service provider cannot
implement multiple specifications so that the service provider cannot have multiple
businesses.

0 In C#, we can define an interface by using interface keyword.



0 Following is the example of defining an interface using interface
keyword.

p-
A
I

-ace InterfaceName

=il ] 3 ~ L "
public intei

public interface Example

el
LY [_'r. i K ‘_J




0 Here the keyword interface tells that Example is an interface containing one abstract
method i.e. show().

0 By default, the members of an interface are public and abstract.

0 An interface can contain
0 Abstract methods
o Properties
0 Indexes

O Events

0  An interface cannot contain
O Non-abstract functions
O Data fields
O Constructors
O

Destructors



Y
While working with an interface, we must follow the below rules.
g

0 The interface cannot have concrete methods, violation leads to Compilation Error: interface
methods cannot have a body.

0 We cannot declare interface members as private or protected members violation leads to
Compilation Error :”

0 An interface cannot be instantiated but its reference variable can be created for storing its
subclass object reference.

0 We cannot declare the interface as sealed it leads to Compilation Error : “illegal
combination of modifier interface and final”.

0 The class derived from the interface should implement all abstract methods of the interface
otherwise it should be declared as abstract else it leads to a compile-time error.

0 The subclass should implement the interface method with public keyword because interface
methods default accessibility modifier is public.

0 In an interface, we cannot create fields, variable violation leads to a compile-time error.



-0V
0 An interface is different from a class in the following ways:
0 We cannot instantiate an interface.
0 An interface does not contain any constructor or data fields or destructor, etc.
0 All of the methods of an interface are abstract and public by default.
0 An interface is not extended by a class; it is implemented by a class.

O An interface can extend multiple interfaces.

0 An interface is similar to an abstract class in the following ways

0 Both interface and the abstract class cannot be instantiated means we cannot create the
object.

0 But we can create a reference variable for both interface and abstract class.
O The subclass should implement all abstract methods.

0 Both cannot be declared as sealed.
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Enter the Value of A:30 A~
Enter the Value of B:25

Addition of 30,25 is 55

Subtraction of 30,25 is 5

Multiplication of 30,25 is 750

Division of 30,25 is 1.2




It is a partially implemented class. It allows us to define

both concrete and abstract methods.
It provides both reusability and forcibility

It should be declared as abstract by using the abstract
keyword, abstract methods should also contain the
abstract keyword.

A class that contains one or more abstract functions is
called abstract class.

Its member’s default accessibility modifier is private and
can be changed to any of the other accessibility
modifiers.

It is possible to declare data fields in an abstract class.
An abstract class can contain the non-abstract function.

An abstract class can inherit from another abstract class
or from an interface.

An abstract class cannot be used to implement multiple
inheritances.

Abstract class members can have access modifiers.

It is a fully un-implemented class. It allows us to define only
abstract methods.

It provides the only forcibility

It should be created by using the keyword interface. Declaring its
methods as abstract is optional because by default the methods
of an interface are abstract.

The class which contains all the abstract functions is known as an

interface.

Its member’s default accessibility modifier is public and cannot
be changed.

But it is not possible to declare any data fields in an interface.
An interface cannot contain non-abstract functions.

An interface can inherit from only other interfaces but cannot
inherits from the abstract class.

An interface can be used to implement multiple inheritances.

Interface members cannot have access modifiers.



Multiple Inheritance

0 n Multiple inheritance, one class can have more than one superclass
and inherit features from all its parent classes.

0 C# doesn't allow multiple inheritance with classes but it can be
implemented using interface. The reason behind is:
O Multiple inheritance add too much complexity with little benefit.

O There are huge chances of conflicting base class member. For example,
if there is a method calculate() in two base class and both are doing
different calculation. What happened if user call calculate() in child

class?2 Which method will work?
O Inheritance with Interface provides same job of multiple inheritance.

O Multiple Inheritance inject a lots of burden into implementation and it
cause slow program execution.




Multiple Inheritance




-
00  An interface can inherit from one or more other interfaces.

00 An interface inherits all members of its base interfaces.

0 A class that implements an interface also implicitly all of the interface’s base
interfaces.

0 The Syntax for multiple inheritance of an interface varies only in the interface
implementation as given below.

accessModifier class ClassName: baselist
Method implementation

Member declarations of the class

Public static void Main()




_ 79 R
0 The list of interfaces following the colon(:) in the class declaration is known as
baselist.

0 It is possible to include only one class in the baselist.

0 When the baselist of a class contains a base class and interfaces, the base
class must be written first in the base list.

0 Maximum of one class and any number of interfaces are allowed in the
baselist.
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olymorphism/Polymorphism/bin/Debug/Polymorphis...

Place the Groceries on the Shelf

Keep the prizes, Momento and medals in the showcase
Provide an Airconditioner in the bed room

Place the Groceries on the Shelf

Keep the prizes, Momento and medals in the showcase
Provide an Airconditioner in the bed room



DELEGATES

Dr P.V. Praveen Sundar

Assistant Professor,

Department of Computer Science
Adhiparasakthi College of Arts & Science,
Kalavai.

12-08-2021 Il MCA




0 The dictionary of delegate is "a person acting for another person". In C#, it really
means a method acting for another method.

A delegate is another reference type introduced in C#.
An instance of a delegate encapsulates a reference to a method.
A delegate refers to either an instance method or a static method.

Delegates always refer to methods. They are defined at run-time.

O O O O 0O

By using a delegate, a method may be passed as an argument to another method.
A method that is passed to another method as an argument is called a callback
method or callback function.

Callback functions are used to pass a function as an argument in other languages.
A delegate can be declared in a class or an interface

0 All delegates are implicitly derived from the System.Delegate class.



0 Creating and using delegates involve four steps. They include:
O Delegate Declaration
O Delegate Method Definition
O Delegate Instantiation
O Delegate Invocation

0 Delegates methods are any functions(defined in a class) whose signatures
matches the delegate signature exactly.

0 The delegate instance holds the reference to the delegate methods.
The instance is used to invoke the methods indirectly.

An important feature if a delegate is that it can be used to hold reference
to a method of any class. The only requirement is that its signature must
match the signature of the method.



Rules of using Delegates in C#
_oes 4

0 A delegate in C# is a user-defined type and hence before invoking a method
using a delegate, we must have to define that delegate first.

0 The signature of the delegate must match the signature of the method, the
delegate points to otherwise we will get a compiler error. This is the reason
why delegates are called type-safe function pointers.

0 A Delegate is similar to a class. This means we can create an instance of a
delegate and when we do so, we need to pass the method name as a
parameter to the delegate constructor, and it is the function the delegate will
point to

0 Delegates syntax looks very much similar to a method with a delegate
keyword.



Declaration of Delegate

0 A delegate can be declared using the delegate keyword followed by a function signature,
as shown below.

Delegate Syntax

[access modifier] delegate [return type] [delegate name]([parameters])

0 Where

modifier represents public, protected, internal, private and new.
delegate is the keyword representing the declaration as a delegate.
return type indicates the return type of the delegate

Delegate name is any valid identifier and is the name of the delegate that will be used to instantiate
delegate objects.

Parameters identifies the signature of the delegate



57—
0 The new modifier is only permitted on delegates declared within another type, in

which case it specifies that such a delegate hides an inherited member by the same
name.

0 The method to be passed must be declared as a normal method with the same
return type and parameter list. It can be either static or instance method.

0 Since it is a class type, it can be defined in any place where a class definition is
permitted. That is, a delegate may be defined in the following places:

0 Inside a class
o Qutside all classes

O As the top level object in a namespace

Depending on how visible we want the delegate to be, we can apply any of the
visibility modifiers to the delegate definition.



Instantiation & Invocation of Delegates
_s

0 Once a delegate type is declared, a delegate object must be created with the new keyword
and be associated with a particular method.

0 When creating a delegate, the argument passed to the new expression is written similar to a
method call, but without the arguments to the method. This is known as invoking the delegate.

O Syntax:

[delegate_name] [instance_name] = new [delegate_name](expression);

0 The delegate-name is the name of the delegate declared earlier whose object is to be
created .

0 The expression must be a method name or a value of a delegate-type.

o If it is a method name its signature and return type must be the same as those of the
delegate.

0 If no matching method exists, or more than one matching method exists, an error occurs.



0 The matching method may be either an instance method or a static method.

0 If it is an instance method, we need to specify the instance as well as the
name of the method.

o If it is a static one, then it is enough to specify the class name and the
method name.

0 The method and the object to which a delegate refers are determined
when the delegate is instantiated and then remain constant for the entire
lifetime of the delegate. It is, therefore, not possible to change them, once
the delegate is created.

0 It is also not possible to create a delegate that would refer to a
constructor, indexer, or user-defined operator.



Invoking a delegate
.
0 C# uses a special syntax for invoking a delegate.

A delegate can be invoked using the Invoke() method or using the () operator.

0 When a delegate is invoked, it in turn invokes the method whose reference has been
encapsulated into the delegate, (only if their signatures match).

0 Invocation takes the following form:

delegate_object (parameters list )

0 The optional parameters list provides values for the parameters of the method to be
used.

0 If the invocation invokes a method that returns void, the result is nothing and
therefore it cannot be used as an operand of any operator. It can be simply a
statement_expression.
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public delegate void MyDelegate(string msg); // declare a delegate

// set target method

MyDelegate del = new MyDelegate(MethodA);

// or

MyDelegate del = MethodA;

// or set lambda expression

MyDelegate del = (string msg) => Console.WritelLine(msg);

// target method
static void MethodA(string message)

{

Console.WritelLine(message);
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class (ClassB

{

static int num;
public static void MethodB(string message)

{
Console.WritelLine(message+ " Called ClassB.MethodB() : ");
¥
public static int AddNum()
{
num ++;
return num;
¥
public static int SubNum()
{
num --;
return num;
¥
public static int MultMNum(int q)
{
num *= g+20;
return num;
¥



5 class Program

{
5 static wold Madn{<ctring[] args)
{
Classh objh = new ClassA0);
Fylelzgate obj = new Hyllelepate{objf.MethodA); ¢F Step-3 Creating an (Bject for Delzgate
abj{"Object 1%); ¢/ Step-4 Imvoking a Delegate
aobj = Classd, HethodB;
obj . Invoked"Ohject 2"};
abi = (string nsgl =» Conscls.Writeline(msg + "MCA IT Year Students™);
obj.Invokel"Object 37);
HusberDelegate obil = mew HumberDelagate(Clas<n, Addnem) @
Console Writeline("The value = {#}",0bjl. Inveke(25));
Hunberlalegate obj? = mew NmbherDelagate(l lasso, Multhun);
Console Writel fne{"“The value = {B)}" abiil. Inwoke({25)3
objl = Classh. Subluw;
Copsale Wrdtelins( "The value = {8)",ob]i.Invokse(25));
obj} = ClazcH_ Multhum;
Copsola, Writeline("The value = [B}",0bj}. Invoke(25)7;
Statichelegote objd = mew Stoticlelegate(d loss. Addbom);
Corsole,Writebinel"The value = {B}", obj3d. Inveke());
Copsgole WriteLime( “The value = {B8)", obj3.Invoke());
Conzole_HriteLire{"The value = {B}", objd.Invoke(});
Console Readkey ()
}
3




R file:f//C:/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Delegateeq/Delegateeqg/bin/Debug/Delegateeqg.EXE

Object 1 Called ClassA.MethodA() : ~
Object 2 Called ClassB.MethodB()

Object 3MCA II Year Students

The value = 35

The value = 60

The value = 35

The value = 8

The value = 1

The value = 2

The value = 3



Types of Delegates

0 The Delegates in C# are classified into two types such as

0 Single Cast Delegate: If a delegate is used for invoking a single method then it is
called a single cast delegate or unicast delegate. In other words, we can say that
the delegates that represent only a single function are known as single cast
delegates.

0 Multicast Delegate: If a delegate is used for invoking multiple methods then it is
known as the multicast delegate. Or the delegates that represent more than one
function are called Multicast delegates.

0 Delegate objects can be composed using the "+" operator. A composed delegate
calls the two delegates it was composed from. Only delegates of the same type can
be composed. The "-" operator can be used to remove a component delegate from
a composed delegate.

0 Using this property of delegates you can create an invocation list of methods that
will be called when a delegate is invoked. This is called multicasting of a delegate.
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Events
_t0 4

0 Events are nothing just a user action. For example
O When you click with the mouse — It is mouse click events.
O When you press any key in keyboard — It is KeyPress events
0 When you refresh your webpage — It is page load events
O When you move mouse cursor — It is mouse hover events etc.
0 So when you take any action like a key press, mouse movements, clicks etc

an event raised. Let me clear more about it. For example, you filled an
online form and click on submit button.

O In the background button_click() event raised.
O This event calls and execute an associated function Submit_Click().
O This function processes your request and submits page information to database.



0 In C#, the event is a message sent by an object to indicate that particular action will
happen. The action could be caused either by a button click, mouse movements, or
other programming logic. The object that raises an event is called an event sender.

0 In simple words, we can say that events are used to signal user actions such as button
click, mouse over, menu selection, etc., to the user interface.

0 The class who raises events is called Publisher, and the class who receives the
notification is called Subscriber. There can be multiple subscribers of a single event.
Typically, a publisher raises an event when some action occurred. The subscribers,
who are interested in getting a notification when an action occurred, should register
with an event and handle it.

0 In C#, an event is an encapsulated delegate. It is dependent on the delegate. The
delegate defines the signature for the event handler method of the subscriber class.
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0 In C#, events are used to enable a class or object to notify other classes or objects
about the action that is going to happen.

0 To declare an event, we need to use event keyword with delegate type.

0 An Event has no return type and it is always void.

0 All events are based on delegates.

0 All the published events must have a listening object.

0 Before raising an event, we need to check whether an event is subscribed or not.

0 By using += operator, we can subscribe to an event, and by using -= operator, we
can unsubscribe from an event.

0 To raise an event, we need to invoke the event delegate.



0 To respond to an event, we can define an event handler method in the event
receiver, and the handler method must have the same signature of delegate in the
event.

0 To raise events, there must be subscribers; otherwise, they won’t be raised.

0 In C#, an event can have multiple subscribers, and a subscriber can handle multiple
events from multiple publishers.

0 In case an event has multiple subscribers, then event handlers are invoked
synchronously when an event is raised.

0 In C#, the publisher determines when an event is raised, and the subscriber
determines what action is taken in response to the event.

0 In .NET Framework, events are based on EventHandler delegate and an EventArgs
base class.



Events Declaration
s @

0 In C#, events are the encapsulated delegates, so first, we need to define a
delegate before we declare an event inside of a class by using event
keyword.

Modifier event delegateType eventVariable

Where

0 Modifier maybe new public, protected, private, internal, static, virtual, sealed, override,
abstract.

O Event is a keyword representing an event declaration
O delegateType represents an event declaration

O eventVariable represents an identifier to the name of the event.



static Makes the event available to callers at any time, even if no instance of the class exists.
virtual Allows derived classes to override the event behavior by using the override keyword.
sealed Specifies that for derived classes it is no longer virtual.

The compiler will not generate the add and remove event accessor blocks and therefore derived classes must

abstract . . . .
provide their own implementation.
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0 To respond to an event, we need to define an event handler method in the
event receiver, and this method signature must match with the event delegate's
signature.

0 In the event handler, you can perform actions that are required whenever the
event is raised, such as getting the user input after a click on the button.
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R file)//C/Users/Dr.PV . Praveen Sundar/documents/vi

olution Con

Enter the Number :200
Entered Number is 200
*Fxxk*x*¥*%Cyent Executed : This is Even Number®*®k&xxm&x



B file)f//C/Users/Dr.PV.Praveen Sundar/documents/visual studio 2010/Projects/Delegateeg/Delegateeg/bin/Debug/Delegateeg.EXE

Enter the Number :13
Entered Number is 13
Fxxkx*¥*%Cyent Executed : This is Odd Number®**xx®xxxx



Built in Delegates in C#

[

Microsoft provides two built in delegates to work with.
public delegate void EventHandler(object sender, EventArgs e);

public delegate void EventHandler<TEventArgs>(object sender, TEventArgs e);
These built in delegates helps you to write event handling code with ease.

With these delegates you can pass one or more than one value to event
handler.

When you raise event you must follow the discipline and pass required
parameters to delegates.
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Exceptions
11

0 When we write and execute our code in the .NET framework then there is a
possibility of two types of error occurrences they are

O Compilation errors
O Runtime errors

O The error that occurs in a program at the time of compilation is known as compilation
error (compile-time error).

0 These errors occur due to the syntactical mistakes under the program. That means
these errors occur by typing the wrong syntax like missing double quotes and
terminators, typing wrong spelling for keywords, assigning wrong data to a
variable, trying to create an object for abstract class and interface, etc.

0 Usually, this type of error occurs due to a poor understanding of the programming
language. These errors can be identified by the programmer and can be rectified
before the execution of the program only. So these errors do not cause any harm to
the program execution.



O The errors which are occurred at the time of program execution are called the
runtime error.

0 These errors occurred when we are entering wrong data into a variable,
trying to open a file for which there is no permission, trying to connect to the
database with the wrong user id and password, the wrong implementation of
logic, missing required resources, etc.

0 A runtime error is known as an exception in C#. The exception will cause the
abnormal termination of the program execution.

0 Runtime errors are dangerous because whenever they occur in the program,
the program terminates abnormally on the same line where the error gets
occurred without executing the next line of code.



0 Objects of exception classes are responsible for abnormal termination of the
program whenever runtime errors (exceptions) occur.

0 These exception classes are predefined under BCL (Base Class Libraries) where
a separate class is provided for each and every different type of exception.

0 After abnormal termination of the program exception classes will be displaying
an error message which specifies the reason for abnormal termination. So,
whenever a runtime error (exception) occurs in a program, first the exception
manager under the CLR (Common Language Runtime) identifies the type of
error that occurs in the program, then creates an object of the exception class
related to that error and throws that object which will immediately terminate the
program abnormally on the line where error got occur and display the error
message related to that class.
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Table 5.3 Examples of predeﬁned Exception classes

Ex ceptlon Base class for all exceptxon objects.
SystemException Base class for all run time errors.
ApplicationException Error in application program.
ArgumentException Invalid argument; base class of all argument except
ArgumentNullException A null argument passed to a method is not valid.
ArithmeticException Arithmetic overflow or underflow error.
IndexOutOfRangeException An array index is out of range.
NullReferenceException Runtime error because a null object is referenced.
InvalidOperationException Invalid operation in a method.
OutOfMemoryException Error due to lack of memory for execution.
InvalidCastException Error due to cast to an invalid class.
StackOverflowException Stack overflow error.

FormatException Error in the format of an argument.
DivideByZeroException Error by dividing a value by zero.

NotFiniteNumberException Error due to invalid number.




Exception Handling

0  Exception handling is a mechanism to detect and handle run time errors.
0 It is achieved by using try-catch-finally blocks and throw keyword.

0 Once we handle an exception under a program we will be getting the following advantages
O We can stop the abnormal termination
O We can perform any corrective action that may resolve the problem.

o Displaying a user-friendly error message, so that the user can resolve the problem provided if it is under his
control.

0 try: The try keyword establishes a block in which we need to write the exception causing and its
related statements. That means exception-causing statements must be placed in the try block so that
we can handle and catch that exception for stopping abnormal termination and to display end-user
understandable messages.

0 Catch: The catch block is used to catch the exception that is thrown from its corresponding try block. It
has the logic to take necessary actions on that caught exception. The Catch block syntax in C# looks
like a constructor. It does not take accessibility modifier, normal modifier, return type. It takes the only
single parameter of type Exception. Inside catch block, we can write any statement which is legal in
.NET including raising an exception.



0 Finally: The keyword finally establishes a block that definitely executes statements placed in it.
Statements that are placed in finally block are always going to be executed irrespective of the
way the control is coming out from the try block either by completing normally or throwing an
exception by catching or not catching.

0 A try block must be followed by catch or finally or both blocks. The try block without a catch or
finally block will give a compile-time error.

0 A catch block should include a parameter of a built-in or custom exception class to get an error
detail. The following includes the Exception type parameter that catches all types of exceptions.

0 You can use multiple catch blocks with the different exception type parameters. This is called
exception filters. Exception filters are useful when you want to handle different types of exceptions
in different ways.



0 Once we use the try and catch blocks in our code the execution takes place
as follows:

o If all the statements under try block are executed successfully, from the last
statement of the try block, the control directly jumps to the first statement that is
present after the catch block (after all catch blocks) without executing catch
block (it means there is no runtime error in the code at all ).

O Then if any of the statements in the try block causes an error, from that statement
without executing any other statements in the try block, the control directly jumps
to the catch blocks which can handle that exception.

O If a proper catch block is found that handles the exception thrown by the try
block, then the abnormal termination stops there, executes the code under the
catch block, and from there again it jumps to the first statement after all the
catch blocks.

O If a matching catch is not found then abnormal termination occurs.
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mols_Writelins{"C WALUE = " + C});

le Read€ey(};




R Afileyf//c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Exception Handling/Exception Handling/bin/Debug/Exc... — ]

Enter the Value of A :20
Enter the Value of B :0
A VALUE = 20
B VALUE = @
Second number should not be zero
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- usimg Systen;
usimg Systen, Callectlons, Generdc)
using Systen.Ling;
usimg Systen. Text;

—namespace Exception Handling
i
class logical
i
static wold Maln(strina[] args}
{
inkt a, b;
1nk 3
Comsole Write(” Enter the Valwe of A :7);
A = Comyert . Tolnkdd(Comsals Readline()};
Consoie Writel” Enter the Walie of B :");
b = Conwert. T:-Ir:t!-!{lims-:l]e HHI:ILZIMEI;":I}‘
cnsole Writeline (A VALUE = ¥ + a};
L E:.-.I-'Ir‘itiaLiF'vEI: ‘B WALLE = * + B);

i+ (b == p)

'
i

}

alge

y
]

Consale Writelime{ "S=cand numbsr shou

C=afhn

Console.Writetine{"C WALUE = " + c};
b
Console Readfey();:
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B file:///c/users/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Exception Handling/Exception Handling/bin/Debug/Exc... — ]

Enter the Value of A :20

Enter the Value of B :0

A VALUE = 26

B VALUE = @

Second value is not equal to zero- Attempted to divide by zero.




B file:y///cfusers/dr.pv.praveen sundar/documents/visual studio 2010/Projects/Exception Handling/Exception Handling/bin/Debug/Exc...

Enter the Value of A :12345678900987654321 ~
Value was either too large or too small for an Int32.

Program Executed Finally block

Enter the Value of A :10

Enter the Value of B :208
A VALUE = 10

B VALUE = 20
C VALUE %)
Program Executed Finally block



Properties of Exception Class in C#

127
0 The C# Exception Class has 3 properties are as follows:
O Message: This property will store the reason why an exception has occurred.

O Source: This property will store the name of the application from which the exception has been
raised.

O Help link: This is used to provide a link to any file /URL to give helpful information to the user
when an exception is raised.

User-defined Exceptions

0 An exception that is raised explicitly under a program based on our own condition
(i.e. user-defined condition) is known as an application exception. As a programmer,
we can raise application exception at any given point of time.

0 In C#, it is possible to create our own exception class. But Exception must be the
ultimate base class for all exceptions in C#. So the user-defined exception classes
must inherit from either Exception class or one of its standard derived classes.



o 4
0 The throw statement throws an exception. The syntax is given below

Throw expression
Where,
O Throw is a keyword

O Expression denotes a value of a class type System.Exception or a class that is
derived from System.Exception.

O An expression arises through statement in the called method.
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'J,:_'*'!.l nisirrg[} args

usimg Systen;
- napespace Exception Handling

static wodd Mainistripa[] args)

ink a, b,c:
da

Ery

1

crisnie Weltel” Enter the Valuse of A amd B:®)j
A = Convert.ToInt32{{onsole Readline{));
b = Convert, ToIntI2({Con JReadline());
onsole Mritelime(” A WABLUE = " 4+ & + "\n B VALUE = " + b))
c =& b;
i {a + b » 1@}
throw mew Exception(” Out of Range Exceptian™};
cozole _Writelime{"C VALUE = " # £};

tch (FormatException ex)

]

o P bt

(&)1 ._hr"-it-&l_il"-el:" Tt ted values are not ar Integer walye - " & ey, Messapgel;
goto aa;

}

cakch (DivideByler epkiaon BX)

I

onzole. Wrltebine (™ Second walue s not egual to zero- ¥ + ex.Messagel;
Eoto asn;
}
catch (Exceptlion ex)
i
o, Wrltelime {ex. Hessage, Tostrdna (3]
goto as;

inally

Py iy g

(s .I.qr'-:l_tql__1re|:' Propram Executed Fii Al ly Block™);

izale . Read¥ey();
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