Example Calculation
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Fourier Series & Frequency Domain




Input Spectrum




Symmetry in Fourier Series

Even functions

bk=0

Odd functions

ak=0

Half-wave symmetric functions

ay, b, = 0 for even k




Fourier Series Representation

Assume we have some function f(t) which is periodic with period T, = i—n
0

00 . .
f(t) can be expressed this way if
t) = ap + Z a,cos(kwot) + bysin(kwot 1. f(t) is single-valued
f@O = a0+ ) agcos(hkaot) + bysin(kaot) 1 HQnwente
k=1 3. f(t) had finite discontinuities and
5 to+To 2 to+To max/min per period
ay = j f(t) cos(kwot) dt| |bx = T J f(t) sin(kwyt) dt
0 0
to tO

Alternate forms

Ak = \/akz + bkz

by,
=t -1 2
Pk an ( ak>

f(t) =aqy+ Z A cos(kwot + @y)
k=1

- 1 :
ck =5 (ax — jby)
x 2 . to+To
£) = z c, elk@ot 1 , _ j — jkwot
f(&) ey K N = E(ak + jby) = ) fD)e at

- Co = Qo
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Application: Digital Communication
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Applying Superposition
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Calculated Output Voltage
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Simulation Verification

V(in) V(out)
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Frequency Domain Interpretation
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