
Comprehensive Theory  

with Solved Examples and Practice Questions

Signals and Systems

Electrical
Engineering

Publications



MADE EASY Publications

Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro Station), New Delhi-110016
E-mail: infomep@madeeasy.in
Contact: 011-45124612, 0-9958995830, 8860378007

Visit us at: www.madeeasypublications.org

Signals and Systems
© Copyright, by MADE EASY Publications.
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 : 2015

Second Edition : 2016

Third Edition : 2017

Fourth Edition : 2018

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

Publications



Chapter 1
Introduction to Signals ........................... 2

 1.1 Elementary Signals ....................................................... 2

 1.2 Classification of Signals .............................................22

 1.3 Basic Operations on Signals ....................................51

  Student Assignments-1 ...............................................73

  Student Assignments-2 ...............................................74

Chapter 2
Introduction to Systems ........................75

 2.1 Continuous-time and discrete-time systems ....76

 2.2 Classification of Systems ...........................................76

 2.3 Linear Time-Invariant (LTI) Systems ......................86

 2.4 Continuous time LTI systems  .................................86

 2.5 Discrete-time LTI Systems  .................................... 100

 2.6 LTI System Properties and 

the Impulse Response ............................................ 104

 2.7 Step Response of an LTI System .......................... 109

  Student Assignments-1 ............................................ 111

  Student Assignments-2 ............................................ 114

Chapter 3
Continuous-time Fourier Series .........115

 3.1 Different Forms of Fourier Series ........................ 115

 3.2 Symmetry Conditions in Fourier Series ............ 119

 3.3 Dirichlet Conditions ................................................ 122

 3.4 Properties of Fourier Series................................... 124

 3.5 Systems with Periodic Inputs ............................... 132

 3.6 Limitations of  Fourier Series ................................ 132

  Student Assignments-1 ............................................ 133

  Student Assignments-2 ............................................ 134

Chapter 4
Continous Time Fourier 
Transform (CTFT) .................................135
 4.1 The Definition ............................................................ 135

 4.2 Fourier Transform of Some Basic Signals ......... 136

 4.3 Inverse Fourier Transform of Some Basic 

Functions ..................................................................... 141

 4.4 Properties of Fourier Transform .......................... 143

 4.5 Fourier Trantsform of Periodic Signal ................ 162

 4.6 Application of Fourier Transform ........................ 165

 4.7 Ideal and Practical Filters ....................................... 167

 4.8 Energy Spectral Density (ESD) ............................. 167

 4.9 Power Spectral Density (PSD) .............................. 168

 4.10 Correlation .................................................................. 169

 4.11 Limitation of Fourier Transform 

and its Solution ......................................................... 172

  Student Assignments-1 ............................................ 173

  Student Assignments-2 ............................................ 174

(iii)

Signals and Systems
Contents



Chapter 5
Laplace Transform ...............................175
 5.1 The Definition ............................................................ 175

 5.2 Relationship Between Laplace transform 

and Fourier Transform ............................................ 176

 5.3 Eigen Value and Eigen Function ......................... 176

 5.4 Region of Convergence (ROC) for Laplace 

Transform .................................................................... 177

 5.5 Laplace Transforms to Some Basic Signals ...... 178

 5.6 Properties of Laplace Transform ......................... 185

 5.7 Inverse Laplace Transform .................................... 194

 5.8 LTI System and Laplace Transform ..................... 199

 5.9 Interconnection of LTI Systems 

(Block Diagrams) ....................................................... 204

 5.10 Laplace Transform of Causal Periodic Signals .... 205

 5.11 Unilateral Laplace Transform ............................... 207

 5.12 Properties of Unilateral 

Laplace Transform (ULT) ........................................ 209

 5.13 Application of Laplace Transform in Solving 

Differential Equations ............................................. 214

  Student Assignments-1 ............................................ 219

  Student Assignments-2 ............................................ 221

Chapter 6
Sampling ..............................................222
 6.1 The Sampling Theorem .......................................... 222

 6.2 Sampling Techniques .............................................. 227

 6.3 Sampling Theorem for Band Pass Signals ....... 229

 6.4 Reconstruction of Signal ....................................... 230

  Student Assignments-1 ............................................ 236

  Student Assignments-2 ............................................ 236

Chapter 7
Z-Transform ..........................................237
 7.1 The Definition ............................................................ 237

 7.2 Region of Covergence for z-transform ............. 238

 7.3 z-Transform of Some Basic Signals ..................... 241

 7.4 Properties of z-Transform ...................................... 247

  Summary Table: Properties of z-Transform ..... 252

 7.5 Inverse z-Transform ................................................. 256

 7.6 Discrete-time LTI Systems and z-Transform .... 263

 7.7 z-Transform of Causal Periodic Signals ............. 269

 7.8 Relation Between Laplace Transform and 

z-Transform ................................................................. 270

 7.9 Unilateral z-Transform ............................................ 272

 7.10 Properties of Unilateral z-transform (UZT) ...... 273

 7.11 z-Transform Solution of Linear Difference 

Equations .................................................................... 276 

Student Assignments-1 ............................................ 281

  Student Assignments-2 ............................................ 283

Chapter 8
Discrete Fourier Transform (DFT) .......284
 8.1 The Definition ............................................................ 285

 8.2 Properties of DFT ...................................................... 290

 8.3 Introduction to FFT (Fast Fourier Transform) .. 295 

Student Assignment .................................................. 295

Chapter 9
Digital Filters ........................................296
 9.1 Basics of Digital Filters ............................................ 296

 9.2 Design of FIR Filters ................................................. 298

 9.3 Design of Iir Filters ................................................... 312

nnnn

(iv)






















	Content_Signals & Systems_EE.pdf
	Binder1.pdf
	01. Introduction to Signals_Final.pdf
	02. Systems_Final.pdf
	03. Continuous-time fourier Series_Final.pdf
	04. Fourier Transform (CTFT)_Final.pdf
	05. Laplace Transform_Final.pdf
	06. Sampling_Final.pdf
	07. Z-Transform_Final.pdf
	08. Discrete Fourier Transform (DFT)_Final.pdf
	09. Digital Filter_Final.pdf




