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Digital Signal Processing – What? 

▪ Signal

o A signal is formally defined as “a function of one or more variables
that conveys information on the nature of a physical
phenomenon.”

o A signal, as the term implies, is a set of information or data.

▪ Signal Processing deals with the representation, transformation,

and manipulation of signals and the information they contain.

▪ System

o A signal is applied to a system as input, and the system responds

to the signal by producing another signal called the output.

Study: Neso Academy- Signals and Systems

https://www.youtube.com/playlist?list=PLBlnK6fEyqRhG6s3jYIU48CqsT5cyiDTO


Outline 

▪ Continuous Time Signals

▪ Discrete Time Signals
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1.3 Continuous-Time Signals 

Basic building blocks



1.3 Continuous-Time Signals

The value displayed next to the up arrow is not an amplitude value. Rather, it 

represents the area of the impulse function.
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1.3 Continuous-Time Signals

As the pulse becomes narrower, it also becomes taller as shown in Figure.

The area under the pulse remains unity. In the limit, as the parameter a

approaches zero, the pulse approaches an impulse.
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The impulse function has two fundamental properties that are useful.

The first one, referred to as the sampling property



1.3 Continuous-Time Signals

Shifting property: The integral of the product of a function f(t) and a time-

shifted unit-impulse function is equal to the value of f(t) evaluated at the

location of the unit impulse.



1.3 Continuous-Time Signals

we need to model a signal that is turned on or off at a specific time instant.
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a rectangular pulse with unit width and unit amplitude, centered around the origin
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1.3 Continuous-Time Signals

Cos(0) = 1 , -θ
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1.3 Continuous-Time Signals 

The fundamental frequency of a periodic signal is defined as the reciprocal of its 

fundamental period: f0 = 1 / T0
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1.3 Continuous-Time Signals 

Deterministic vs. Random signals

Deterministic signals are those that can be described completely in the

analytical form in the time domain.

Random signals, on the other hand, are signals that occur due to random

phenomena that cannot be modeled analytically.

An example of a random signal is the vibration signal recorded during an

earthquake by a seismograph.



1.3 Continuous-Time Signals 

With physical signals and systems, the concept of energy is associated with a

signal that is applied to a load.

The signal source delivers the energy which must be dissipated by the load.

Energy and Power



1.3 Continuous-Time Signals 

We will use the operator < x (t) > to indicate the time average.
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1.3 Continuous-Time Signals 

all voltage and current signals that can be generated in the laboratory or that

occur in the electronic devices that we use in our daily lives are energy

signals.

A power signal is impossible to produce in any practical setting since doing so

would require an infinite amount of energy. The concept of a power signal

exists as a mathematical idealization only.
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Symmetry properties



1.3 Continuous-Time Signals 

e^(iπ) in 3.14 minutes

../e^(iπ) in 3.14 minutes, using dynamics _ DE5.mp4


1.4 Discrete-Time Signals

Discrete-time signals are not defined at all time instants. Instead, they are

defined only at time instants that are integer multiples of a fixed time

increment T, that is, at t = nT.



1.4 Discrete-Time Signals

Signal Operation
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Symmetry properties



1.4 Discrete-Time Signals



Conclusion 


