
Comprehensive Theory with Solved Examples

Digital Communication
Electrical Engineering

Electrical
Engineering

Civil Services Examination

An initiative of Group

B I G L E A R N I N G S M A D E E ASY



Digital Communication
© Copyright, by MADE EASY Publications Pvt. Ltd.
All rights are reserved. No part of this publication may be reproduced, stored in or introduced 
into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, 
photo-copying, recording or otherwise), without the prior written permission of the above 
mentioned publisher of this book.

First Edition : 2018

Second Edition : 2019

Reprint : 2020

Reprint : 2021

Reprint : 2022

Reprint : 2023

Reprint : 2024

MADE EASY Publications Pvt. Ltd.

Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro Station), New Delhi-110016
E-mail: infomep@madeeasy.in
Contact: 9021300500

Visit us at: www.madeeasypublications.org

© All rights  reserved by MADE EASY PUBLICATIONS PVT. LTD. No part of this book may be reproduced or utilized in any form without 
the written permission from the publisher.



Chapter 1

Pulse Modulation.............................................1

1.1	 Analog Communication Versus Digital Communication....1

1.2	 Sampling Theory....................................................................................2

1.3	 Pulse Amplitude Modulation........................................................ 10

1.4	 Pulse Width Modulation.................................................................. 11

1.5	 Pulse Position Modulation.............................................................. 12

1.6	 PCM (Pulse Code Modulation)...................................................... 14

1.7	 Companding......................................................................................... 18

1.8	 Mathematical Analysis of PCM..................................................... 20

1.9	 Noise in PCM......................................................................................... 28

1.10	 Encoding in PCM................................................................................. 28

1.11	 Intersymbol Interference................................................................. 31

1.12	 Merits and Demerits of PCM.......................................................... 36

1.13	 Differential Pulse Code Modulation........................................... 36

1.14	 Delta Modulation................................................................................ 37

1.15	 Adaptive Delta Modulation (ADM)............................................. 43

1.16	 Multiplexing.......................................................................................... 44

Chapter 2

Digital Modulation Schemes.................. 50
2.1	 Geometric Representation of Signal...................................51

2.2	 Schwarz Inequality....................................................................54

2.3	 Digital Modulation Schemes..................................................55

2.4	 Amplitude Shift Keying (ASK)................................................55

2.5	 Frequency Shift Keying (FSK).................................................59

2.6	 Phase Shift Keying.....................................................................62

2.7	 Probability Error Calculation in Digital Modulation

	 Schemes........................................................................................64

2.8	 Quadrature Phase Shift Keying.............................................69

2.9	 Quadrature Amplitude Modulation (QAM)......................76

2.10	 Matched Filter.............................................................................78

2.11	 Differential Phase Shift Keying (DPSK)...............................83

Chapter 3

Information Theory and Coding............... 85
3.1	 Need of Information Theory...................................................85

3.2	 Information..................................................................................86

3.3	 Entropy..........................................................................................87

3.4	 Discrete Memoryless Channels.............................................90

3.5	 Special Channels........................................................................91

3.6	 Mutual Information...................................................................94

3.7	 Channel Capacity.......................................................................95

3.8	 Entropy of Continuous Channel...........................................97

3.9	 Additive White Gaussian Noise Channel (AWGN)...........98

3.10	 Source Coding.......................................................................... 101

3.11 Entropy Coding......................................................................... 103

Chapter 4

Error Control Coding............................109
4.1	 Classification of Codes.......................................................... 109

4.2	 Important Definitions............................................................ 111

4.3	 Linear Block Codes.................................................................. 113

4.4	 Cyclic Codes.............................................................................. 126

4.5	 Convolutional Codes.............................................................. 136

(iii)

Digital Communication
Contents



(iv)

Chapter 5

Data Communication...........................154

5.1	 Layered Architecture.............................................................. 154

5.2	 Protocols Hierarchies............................................................. 154

5.3	 OSI Model................................................................................... 157

5.4	 Computer Networks............................................................... 162

5.5	 Medium Access Control........................................................ 163

5.6	 Channel Allocation Problem............................................... 164

5.7	 Multiple Access Protocols.................................................... 165

5.8	 CSMA with Collision Detection (CSMA/CD)................... 166

5.9	 Routing....................................................................................... 170

5.10	 Routing Information Protocol (RIP).................................. 175

5.11	 Open Shortest Path First (OSPF)........................................ 181

5.12	 Addressing in Internet (IP Addressing)........................... 186

5.13	 Subnetting................................................................................. 190

5.14	 Internet Protocol Version 4(IPv4)....................................... 191

5.15	 IPv6/IP Next Generation....................................................... 192

5.16	 Transition from IPv4 to IPv6................................................ 198

5.17	 Address Resolution Protocol............................................... 199

5.18	 Reverse ARP (RARP)................................................................ 200

5.19	 Transmission Control Protocol (TCP)................................ 200

5.20	 UDP		 ......................................................................................... 203

nnnn
































	Digital Communication_Contents.pdf
	Binder7.pdf
	01_Pulse Modulation_F.pdf
	02_Digital Modulation Schemes_F.pdf
	03_Information Theory_F.pdf
	04_Error Control Coding_F.pdf
	05_Data Communication_F.pdf




