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THE FOURIER TRANSFORM
Fundamentals of the Fourier Transform

The Fourier transform is the frequency-domain representation of a function. The Fourier transform is
actually a special case of the Laplace transform in which s = jω.  That is, in the case of the Fourier
transform "s" is restricted to the imaginary axis on the complex frequency plane.  Consequently, use of the
Fourier transform is limited to asymptotically stable systems and only if the inputs are Fourier-
transformable.  The Fourier transform is preferred for signal analysis and the Laplace transform is
preferred for system analysis.

THE FOURIER TRANSFORM
The Fourier transform of a function f(t) is expressed symbolically as F(ω), (though our professor
preferred to use F(jω) for the same thing), where ω is frequency in rad/s.
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THE INVERSE FOURIER TRANSFORM
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FREQUENCY SPECTRA

AMPLITUDE SPECTRUM - The plot of amplitude |F(ω)| versus
the (radian) frequency ω.

PHASE SPECTRUM - The plot of the phase )(ω∠F  versus the

(radian) frequency ω.

These two plots convey all of the information that the plot of f(t)
as a function of t does.  The frequency spectra of a signal constitute the frequency-domain
description of f(t) whereas f(t) as a function of t is the time-domain description.
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A TABLE OF FOURIER TRANSFORMS

f(t) F(ωω)
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A TABLE OF FOURIER TRANSFORM OPERATIONS

Operation f(t) F(ωω)
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