
CT Fourier transform

– 4) differentiation

– 5) time‐scaling

– useful 
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CT Fourier transform

– 6) modulation

– 7) Parseval theorem
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CT Fourier transform

– 8) convolution

– 9)  multiplication in time
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CT Fourier transform

• Example: the differentiator system

– Then,

– and
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CT Fourier transform

• Example: an LTI system with impulse response

– And the input
– We know

– Which leads to
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CT Fourier transform

– Using partial fractional expansion (          )

– and,
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CT Fourier transform

• An important example: s(t) with the following 
spectrum

– Obtain the spectrum of                       where
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CT Fourier transform

• We know that
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CT Fourier transform

– Using multiplication property 8):

• Derive this result using modulation property
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CT Fourier transform

• Table of properties
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CT Fourier transform

• Table (cont.)
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CT Fourier transform

• Some FT pairs
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CT Fourier transform

• FT pairs (cont.)
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CT Fourier transform

• Periodic signals
– Theorem: the FT of the periodic signal x(t) is given 
by

– Where

– And T is the period of the signal
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CT Fourier transform

• Example: (power signal)
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CT Fourier transform

– The FT
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CT Fourier transform

• Example: sin function is a special case
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CT Fourier transform

• A useful example: FT of the impulse train

– Periodic 
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CT Fourier transform

• We begin by computing

• Leading to
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