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Mathematical Representation of Signals

ÅSignals 

ſPatterns of variations that represent or encode information.

ÅSpeech signal

Continuous-time signal, s(t) Discrete-time signal, s[n] = s(nTs)
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Mathematical Representation of Systems

ÅA system 

ſSomething that transforms signals into new signals or different 

signal representations.

ÅOne-dimensional continuous-time system

ſy(t) = T{x(t)}

ſy(t): output signal, x(t): input signal

ſThe input signal is operated on by the system (symbolized by the 

operator T) to produce the output.

ſBlock diagram representation of the system
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Examples of Systems

ÅCar

ÅOpera House

Input signal

output signal
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Digital Signal Processing

ÅDigital signal

ſSampling

¶Convert a continuous-time signal into a discrete-time signal

ſQuantization

¶Discretize the amplitudes of samples for the discrete-time signal

ſRepresented by a sequence of numbers or symbols

ÅDSP (digital signal processing)

ſProcessing of the digital signals

ſExamples

¶Audio and speech signal processing, sonar and radar signal 

processing, sensor array processing, digital image processing, 

signal processing for communications, control of systems, 

biomedical signal processing, seismic data processing, etc
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Processing of Real -World Signals Using 

DSP
ÅReal-world signals

ſContinuous analog signals

ÅProcessing of the real-world signals using DSP

ſFirst step

¶Convert the analog signal into a digital form, by sampling and 

quantizing it using an analog-to-digital converter (ADC), which 

turns the analog signal into a stream of numbers

ſSecond step

¶Transform a stream of numbers into another stream of numbers 

by DSP

ſFinal step

¶Convert the transformed stream of numbers into an analog output 

signal, which requires a digital-to-analog converter (DAC)
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Fourier Series

ÅFourier series

ſAny periodic signal can be synthesized with a sum of 

harmonically related sinusoids.

ſThe sum may need an infinite number of terms.

ÅJean Baptiste Joseph Fourier

ſThesis (memoir) in 1807 

(Napoleonic era)

¶On the Propagation of Heat                                                             

in Solid Bodies


