
 
 

 

 

 

 

C# 
AND  

.NET PROGRAMMING 

 

 

 

Kharthikeyan S. 
(Assistant Professor – III, Department of Computer Science & Engineering) 

Velammal College of Engineering & Technology, Madurai, (TN), INDIA 

Dr. G. Vinoth Chakkaravarthy 
(Associate Professor, Department of Computer Science & Engineering) 

Velammal College of Engineering & Technology, Madurai, (TN), INDIA 

K. Azarudeen 
(Assistant Professor – III, Department of Computer Science & Engineering) 

Velammal College of Engineering & Technology, Madurai, (TN), INDIA 

 
  



 
 

C# AND .NET PROGRAMMING 
 
 
Copyright ©   : Kharthikeyan S. 
Publishing Right  : VSRD Academic Publishing  
   A Division of Visual Soft India Private Limited 
 
 
ISBN-13: 978-93-87610-34-7 
FIRST EDITION, MARCH 2019, INDIA 
 
Printed & Published by: 
VSRD Academic Publishing 
A Division of Visual Soft India Private Limited 
 
 
Disclaimer: The author(s) are solely responsible for the contents compiled in this book. The publishers or 
its staff do not take any responsibility for the same in any manner. Errors, if any, are purely  
unintentional and readers are requested to communicate such errors to the Authors or Publishers to  
avoid discrepancies in future. 
 
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or 
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, 
without the prior permission of the Publishers & Author. 
 
 
Printed & Bound in India 
 
 
 
 
 
 
 
 
 
 
VSRD ACADEMIC PUBLISHING 
A Division of Visual Soft (India) Pvt. Ltd. 
 
 
REGISTERED OFFICE 
154, Tezabmill Campus, Anwarganj, KANPUR – 208 003 (UP) (INDIA)  
Mob.: +91 9899936803 ||Web.: www.vsrdpublishing.com || Email: vsrdpublishing@gmail.com 
 
MARKETING OFFICE 
340, First Floor, Adarsh Nagar, Oshiwara, Andheri(W), MUMBAI–400053 (MH) (INDIA) 
Mob.: +91 9956127040 || Web.: www.vsrdpublishing.com || Email: vsrdpublishing@gmail.com 

http://www.vsrdpublishing.com
mailto:vsrdpublishing@gmail.com
http://www.vsrdpublishing.com
mailto:vsrdpublishing@gmail.com


 
 

P R E F A C E  

With warm heart and immense pleasure, we thank God the Almighty and our 
parents for showering their blessings upon us to pursue this book work.  

At the outset, we profusely thank to Hon’ble Chairman Shri. M.V. 
Muthuramalingam, Velammal Educational Trust, Madurai for his blessings 
and visionary support in all our efforts and providing all the facilities. 

With the deep sense of gratitude, we express our sincere thanks to Hon’ble 
Vice Chairman, Velammal Educational Trust, Madurai for his visionary 
support and guidance in bringing outcomes for all our efforts. 

We wish to express our deep sense of gratitude to our erudite Principal Dr. P. 
Alli, Professor and Principal, Velammal College of Engineering and 
Technology, Madurai. Her ideas, motivating comments, interpretations and 
suggestions increased our reasoning awareness and helped considerably in 
the completion of our objective.   

Finally, we thank our family and friends who supported us in all respect 
during the completion of this book. 

 

 Authors 



 
 

 



 
 

C O N T E N T S  

CHAPTER 1: INTRODUCING C# ............................................................................................ 1 
1.0  INTRODUCING C# ....................................................................................................................... 1 

1.1  C – C++ - JAVA  C# ................................................................................................................... 1 

1.2  UNDERSTANDING .NET ............................................................................................................... 3 

1.3  ARCHITECTURE OF .NET FRAMEWORK........................................................................................ 4 

CHAPTER 2: OVERVIEW OF C# ............................................................................................ 7 
2.1  ENCAPSULATION ........................................................................................................................ 7 

2.2  POLYMORPHISM ........................................................................................................................ 7 

2.3  INHERITANCE .............................................................................................................................. 7 

2.4  MY FIRST C# PROGRAM .............................................................................................................. 8 

2.5  PROGRAM WITH VARIABLE USAGE ........................................................................................... 14 

2.6  DATA TYPES FLOAT VERSUS DOUBLE  ....................................................................................... 15 

2.7  CONTROL STATEMENTS ............................................................................................................ 17 

2.8  RELATIONAL OPERATORS ......................................................................................................... 18 

2.9  LOOP STATEMENTS .................................................................................................................. 19 

2.10  C# KEYWORDS .......................................................................................................................... 21 

2.11  IDENTIFIERS .............................................................................................................................. 22 

CHAPTER 3: DATA TYPES, LITERALS AND VARIABLES ............................................. 24 
3.1  INTEGERS .................................................................................................................................. 24 

3.2  FLOATING – POINT TYPES ......................................................................................................... 26 

3.3  DECIMAL ................................................................................................................................... 26 

3.4  CHARACTERS ............................................................................................................................ 27 

3.5  THE BOOL TYPE ......................................................................................................................... 27 

3.6  LITERALS ................................................................................................................................... 28 

3.7  VARIABLES ................................................................................................................................ 31 

3.8 TYPE CONVERSION AND CASTING ............................................................................................. 34 

CHAPTER 4: OPERATORS................................................................................................... 37 
4.1 ARITHMETIC OPERATORS ......................................................................................................... 37 

4.2  RELATIONAL AND LOGICAL OPERATORS ................................................................................... 38 

4.3  THE ASSIGNMENT OPERATOR................................................................................................... 41 

4.4  THE BITWISE OPERATORS ......................................................................................................... 41 

4.5  THE SHIFT OPERATORS ............................................................................................................. 43 

4.6  THE ? OPERATOR ...................................................................................................................... 43 



 
 

4.7  OPERATOR PRECEDENCE .......................................................................................................... 44 

4.8  CHECKED AND UNCHECKED OPERATORS .................................................................................. 44 

4.9  EXPRESSIONS............................................................................................................................ 46 

CHAPTER 5: BRANCHING ................................................................................................... 47 
5.1  INTRODUCTION ........................................................................................................................ 47 

5.2  THE IF STATEMENT ................................................................................................................... 47 

5.3  THE NESTED IFS STATEMENT  ................................................................................................... 48 

5.4  THE IF-ELSE-IF LADDER.............................................................................................................. 49 

5.5  THE SWITCH STATEMENT ......................................................................................................... 50 

5.6  LOOPING – FOR STATEMENT .................................................................................................... 53 

5.7  THE WHILE LOOP ...................................................................................................................... 57 

5.8  THE DO-WHILE LOOP ................................................................................................................ 58 

5.9  BREAK STATEMENT .................................................................................................................. 59 

5.10  THE CONTINUE STATEMENT ..................................................................................................... 60 

5.11  THE GOTO STATEMENT ............................................................................................................ 60 

CHAPTER 6: ARRAYS ........................................................................................................... 62 
6.1  INTRODUCTION ........................................................................................................................ 62 

6.2  ONE-DIMENSIONAL ARRAYS..................................................................................................... 62 

6.3  INITIALISE AN ARRAY ................................................................................................................ 63 

6.4  MULTIDIMENSIONAL ARRAYS .................................................................................................. 64 

6.5  THREE OR MORE DIMENSIONAL ARRAY ................................................................................... 65 

6.6  JAGGED ARRAYS ....................................................................................................................... 66 

6.7  ARRAY CLASS ............................................................................................................................ 68 

6.8  ARRAY LIST ............................................................................................................................... 70 

CHAPTER 7: STRINGS .......................................................................................................... 74 
7.1 INTRODUCTION ........................................................................................................................ 74 

7.2  IMMUTABLE STRINGS ............................................................................................................... 76 

7.3  STRING BUILDER ....................................................................................................................... 76 

CHAPTER 8: STRUCTURES AND ENUMERATIONS ....................................................... 78 
8.1  INTRODUCTION ........................................................................................................................ 78 

8.2  ENUMERATIONS ....................................................................................................................... 80 

8.3  BOXING AND UNBOXING .......................................................................................................... 81 

8.4  OBJECT – UNIVERSAL DATA TYPE ............................................................................................. 82 



 
 

CHAPTER 9: OBJECT ORIENTED ASPECTS OF C# ......................................................... 84 
9.1  CLASS ........................................................................................................................................ 84 

9.2  OBJECTS .................................................................................................................................... 86 

9.3  METHODS ................................................................................................................................. 87 

9.4  ACCESSOR METHODS ................................................................................................................ 91 

9.5  STATIC METHODS ..................................................................................................................... 91 

9.6  CONSTANT MEMBERS .............................................................................................................. 92 

9.7  READONLY MEMBERS............................................................................................................... 92 

9.8  VISIBILITY CONTROL ................................................................................................................. 93 

CHAPTER 10: CONSTRUCTORS AND DESTRUCTORS .................................................. 95 
10.1  INTRODUCTION ........................................................................................................................ 95 

10.2  TYPES OF CONSTRUCTORS ........................................................................................................ 96 

10.3  GARBAGE COLLECTION ............................................................................................................. 98 

10.4  DESTRUCTORS .......................................................................................................................... 99 

10.5  THIS KEYWORD ....................................................................................................................... 100 

CHAPTER 11: INHERITANCE ........................................................................................... 101 
11.1  INTRODUCTION ...................................................................................................................... 101 

11.2  SINGLE INHERITANCE .............................................................................................................. 101 

11.3  MULTILEVEL INHERITANCE ..................................................................................................... 102 

11.4  HIERARCHICAL INHERITANCE .................................................................................................. 103 

11.5  INTERFACE .............................................................................................................................. 104 

11.6  MULTIPLE INHERITANCE ......................................................................................................... 105 

CHAPTER 12: ABSTRACT CLASSES AND METHODS .................................................. 109 
12.1 INTRODUCTION ...................................................................................................................... 109 

12.2  SEALED CLASSES AND METHODS ............................................................................................ 109 

12.3  PROPERTIES ............................................................................................................................ 111 

12.4  INDEXERS ............................................................................................................................... 112 

12.5  METHOD OVERLOADING AND OVERRIDING ........................................................................... 113 

12.6  OPERATOR OVERLOADING ..................................................................................................... 115 

CHAPTER 13: DELEGATES AND EVENTS ...................................................................... 119 
13.1  INTRODUCTION ...................................................................................................................... 119 

13.2  USING INSTANCE METHODS AS DELEGATES............................................................................ 121 

13.3  MULTICASTING USING DELEGATES ......................................................................................... 122 

13.4  EVENTS ................................................................................................................................... 124 

13.5  MULTICAST EVENTS ................................................................................................................ 125 



 
 

CHAPTER 14: ERRORS AND EXCEPTION ...................................................................... 127 
14.1  ERRORS AND ITS CATEGORIES ................................................................................................ 127 

14.2  EXCEPTION HANDLING ........................................................................................................... 128 

14.3  UNCAUGHT EXCEPTIONS ........................................................................................................ 129 

14.4  USING MULTIPLE CATCH CLAUSE ............................................................................................ 130 

14.5  CATCH ALL EXCEPTIONS .......................................................................................................... 131 

14.6  THROW CLAUSE ...................................................................................................................... 132 

14.7  NULL REFERENCE EXCEPTION ................................................................................................. 134 

14.8  FINALLY .................................................................................................................................. 135 

CHAPTER 15: THREADING ............................................................................................... 138 
15.1  DEFINITION ............................................................................................................................ 138 

15.2  THE THREAD CLASS ................................................................................................................. 138 

15.3  THE THREADPOOL CLASS ........................................................................................................ 139 

15.4  MONITOR CLASS ..................................................................................................................... 140 

15.5  MUTEX CLASS ......................................................................................................................... 140 

15.6  SCHEDULING THREADS ........................................................................................................... 141 

15.7  SYNCHRONISING THREADS ..................................................................................................... 143 

CHAPTER 16: APPLICATION DEVELOPMENT ON .NET - I ........................................ 145 
16.1  INTRODUCTION ...................................................................................................................... 145 

16.2  BUILDING WINDOWS APPLICATION ....................................................................................... 145 

16.3  CREATING A PROJECT IN VISUAL STUDIO IDE ......................................................................... 145 

16.4  SIMPLE EVENT GENERATED APPLICATION .............................................................................. 149 

16.5  CREATING OUR OWN WINDOWS FORMS ............................................................................... 151 

16.6  CREATION OF FORMS WITH CHECKBOXES .............................................................................. 153 

16.7  CREATION OF FORMS WITH RADIOBUTTONS ......................................................................... 155 

16.8  CREATION OF FORMS WITH NUMERICUPDOWN .................................................................... 159 

16.9  CREATION OF FORMS WITH MENUS ....................................................................................... 161 

16.10  SIMPLE WINDOWS FORM APPLICATION ................................................................................. 165 

CHAPTER 17: APPLICATION DEVELOPMENT ON .NET – II ...................................... 170 
17.1 MANUAL CREATION OF CONTROLS ........................................................................................ 170 

17.2  INHERITING WINDOWS FORMS .............................................................................................. 172 

17.3  MODAL AND MODELESS DIALOG BOX .................................................................................... 181 

17.4  SDI AND MDI APPLICATION .................................................................................................... 184 

CHAPTER 18: ADO .NET .................................................................................................... 189 
18.1  INTRODUCTION ...................................................................................................................... 189 



 
 

18.2  ARCHITECTURE OF ADO .NET .................................................................................................. 189 

18.3  NAMESPACES IN ADO .NET ..................................................................................................... 190 

18.4  DATABASE SPECIFIC CLASSES .................................................................................................. 190 

18.5  DATABASE CONNECTIVITY IN WINDOWS FORMS ................................................................... 193 

18.6  WINDOWS APPLICATION CONFIGURATION ............................................................................ 198 

18.7  CODE TO EXTRACT DATA USING SQLDATAADAPTER ............................................................... 200 

18.8  CODE TO EXTRACT DATA USING SQLDATAREADER ................................................................. 201 

18.9  DISPLAY DATA USING DATAGRIDVIEW ................................................................................... 201 

18.10  VALIDATING CONTROLS .......................................................................................................... 203 

18.11  SAMPLE CODE FOR DATABASE – APPLICATION ....................................................................... 206 

 
  



 
 

 


