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Sinusoidal and exponential signals

Euler's identity: e/’ = cos(#) + jsin()



Even and odd signals

A signal is even when x(—t)

A signal is odd when z(—t)
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Continuous convolution
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Continuous convolution example
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Continuous convolution with impulses

Convolution with single impulse:
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Convolution with single shifted impulse:
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Fourier transform

F{h)} = /O:o h(t)e it g = H($)
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Frequency domain

Time domain




Properties of the Fourier transform
e Linearity:
Flax(t) + py(t); = aF{z(t)} + BF{y(t)}

e Symmetry:
if F{h(t)} = H(f) then F{H(t)} = h(—f)

e Time-shifting: |
Fla(t —to)y = e F{a(t)}

e Time-frequency scaling:

if F{h(t)} = H(f) then F{h(at)} = E‘ H (f/a)
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e Convolution:
o Time-domain convolution corresponds to frequency-domain multiplication:
Fh(t) x x(t)} = F{h(t)} - Fla(t)}
o Frequency-domain convolution corresponds to time-domain multiplication:
FAn(t) - x(t)} = FLh(t)} + Flz(t)}
e Even and odd functions:
o If h(t) is real, H(f) has even real and odd imaginary parts

o If h(t) is real and even, H(f) is also real and even:
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Fihe(t)} = Hu(f) = / he(t) cos(2m ft) dt
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o If h(t) is real and odd, H(f) is imaginary and odd:
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Flho(D)} = H(f) = —j / ho (1) sin(2r 1) dt
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Time domain Frequency domain
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Time domain

Frequency domain

h(t) = Ad(t)
IA

h(t) = A, 3(t — nT)
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Time domain Frequency domain

H(f) — QATO Sin(QWTof)
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h(t) = A if =Ty <t<T
10 otherwise 2AT,




ransform in the human cochlea
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Video: https://youtu.be/dyenMluFaUw



