
CSx25: Digital Signal Processing
NCS224: Signals and Systems

Dr. Ahmed Shalaby
http://bu.edu.eg/staff/ahmedshalaby14#

http://bu.edu.eg/staff/ahmedshalaby14


Outline 

▪ Digital Signal Processing Introduction

▪ Mathematical modeling

▪ Continuous Time Signals

▪ Discrete Time Signals

▪ Analyzing Continuous-Time Systems in the Time Domain

▪ Analyzing Discrete Systems in the Time Domain

▪ Fourier Analysis for Continuous-Time Signals and Systems



4.1 Introduction

Introduction

Representing a signal as a linear combination of single-frequency building

blocks allows us to develop a frequency-domain view of a signal that is

particularly useful in understanding signal behavior and signal-system

interaction problems.

If a signal can be expressed as a superposition of single-frequency

components, knowing how a linear and time-invariant system responds

to each individual component helps us understand overall system

behavior in response to the signal. This is the essence of frequency-

domain analysis.



4.1 Introduction

But what is a Fourier series? From heat flow to drawing with circles | DE4 - YouTube

https://www.youtube.com/watch?v=r6sGWTCMz2k
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Analysis of Periodic Continuous-Time Signals
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4.2 Analysis of Periodic Continuous-Time Signals

The frequencies 2ω0, 3ω0, . . . , kω0 are the second, the third, and the k-th

harmonics of the fundamental frequency respectively. 

The basis functions at harmonic frequencies are all periodic with a period of T0.
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4.2 Analysis of Periodic Continuous-Time Signals

Example 4.3



4.2 Analysis of Periodic Continuous-Time Signals

c0 Both the numerator and the denominator = 0;

A line graph of the set of coefficients ck is useful for illustrating the make-up of the 

signal ˜x (t) in terms of its harmonics
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