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Introduction
Continuous-time Frequency Analysis
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Di t ti F i S iDiscrete-time Fourier Series
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Parseval’s Theorem:

Periodic signals having infinite energy can be
solved for PSD.
Aperiodic signals having infinite power can be
evaluated for ESD.
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Power Spectral Density (PSD)Power Spectral Density (PSD)
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Properties of Discrete Time Fo rier SeriesProperties of Discrete-Time Fourier Series



Di t ti F i T fDiscrete-time Fourier Transform
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Example:Example:
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Discrete-time periodic signal after the discrete-time
Fourier transform application, the spectrum is also
discrete and periodic.
Fourier transform of aperiodic discrete-time signal

i i dis continuous and
periodic.
Fourier transform of periodic discrete time signalFourier transform of periodic discrete-time signal

is continuous and periodic.



Properties of DTFT

1 Linearity:
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4. Convolution:
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E S t l D itEnergy Spectral Density
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E lExample:
Determine & sketch the ESD of the following signal.
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R t l ti l i tResponse to a complex exponential  input

Consider the convolution of x(n) with h(n) where
( ) i f llx(n) is as follows
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The frequency response is multiplied by the applied input
when the input is complex or sinusoidal.
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Determine the output sequence of the system

with impulse response.p p
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Solution:
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Polar Form:
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The output is actually phase shifted of the input.


