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Single-Sided Spectrum

x(t) = a, + Z(ak cos(kwyt) + b, sin(ku)(,t)) x(t) = g, + ng cos(kw,t + ¢, )
k=1 k=1
1 7 _
a = 7 fo x(t) dt &0 = 4o
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a = - fox(t) cos (kw,t) dt .
> 1 . ¢, = tan ' (——k)
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g, cos(kooot + q;k) = g, cos(q)k) cos(kooot) - g sin(q)k) sin(kooot)

cos(o+p) = cos(a) cos(p) — sin (o) sin(p)

a, cos(kw,t) + b, sin(kw,t)
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Two-Sided Spectrum
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Single-Sided Spectrum

x(t) = a, + Z(an cos(nwyt) + b, sin(n(oot)) x(t) = g, + Zgn cos(nwyt + ¢,)
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Power Spectrum (1)
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Power Spectrum (2)
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Continuous Periodic Signal

instantaneous power X (1)
_|_
1 T
1Q v(t) = x(1) average power ?f X*(t) dt
‘ B 0
T : period
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CTFS and CTF

Continuous Time Fourier Series

T . °O ,
Co= LTx e ™ @ - ) = Yc, e
n=0

Continuous Time Fourier Transform

X(jo) = [T e ar e xl) = 5 [ X(jw) e do

X(f) = [T x(e) e ar e x(e) = [ x(f) e df
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Continuous Aperiodic Signal

instantaneous power X (1)
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10 % v(t) = x(t) total energy fooxz(t) dt
‘ B —00
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Average Power of Random Signals

A truncated sample function

xp(t) = x(¢) -3 <t < +3

=0 otherwise

Fourier Transform
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400
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Parseval’s Therorem

[ bxp(@)Fde = [ 1x,(F df total energy
Average Power

17 XS total energy / T

?_J;sz(t) dt = _fw e di gy
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Power Spectral Density of Random Signals

Average Power
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Power and Power Density Spectra

Average Power
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Periodic Signals Aperiodic Signals Random Signals

Frequenc __1 S
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Frequency kA f kA f kA f
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