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(3) The mner product in time :
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o Fourier Series 2 Fourier Series Al

X(t)= ) Cel"' = Ce!*™m (Fourier Series: Synthesis)

N=—0o0 N=-—00

— 1 — oot 4+ __ 1 —j2znt/T, . ) .
C, T | L X(be olt_i | L x(be dt  (FS Coefficients: Analysis)

* FA Coefficient C,2 na, T It & T (nth harmonic)2| &2 2
o LY ABEZH A (spectrum coefficient)
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Fourier Series A Zl

Bt
o x(H)2 Z40| real®l A%, S x)=x'12 &=

c,=C_  (conjugate symmetric)

n —N

= ‘C_n‘ = ‘Cn‘ (amplitude spectrum is even)

argC_, =—argC, (phase spectrum is odd)

o IfX(t) s real & even (1.e. x(t) = x(-t)), then C, 1s also real & even

o IfX(t) is real & odd (i.e. x(t)=—-x(-t)), then C, 1s imaginary & odd
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Parseval’s Theorem

7 ®

0!

a 7| M= e

1 ) ©
P [ bl dt=30 e,

N=—o0

 Real valued signal2| & %
P=lc,[ +23[c,[
n=1

2.
Cn| is called power spectrum




Q [proof]
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Rectangular Pulse
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Sampling Function
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Q [Example] Rectangular Pulse Train
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Q [Example] Rectangular Pulse Train

w,=2rm/T,=m/2
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1) N =0: dc value
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Q [Example] Rectangular Pulse Train
e Spectrum shape :

C, =C(Nw,) = iSa(nw‘)fj = iSa(ﬂj
T, 2

c(w) = TLSa(TTj

e C(o)2]| It 2 FSSHHA L2531, @=nz/7 (n#0)0tC} zero-crossing

» First zero-crossing frequency: o =7/t
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a Define discrete frequency @, as

T
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Q Define X(w,)
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A Fourier Transform
X(w)=F {x(t)} = j” x(t)e 1t dt

a Inverse Fourier Transform
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A Continuous Spectrum
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QO Amplitude spectrum and phase spectrum

X(0) =|X (w)|e’ "
1) |X (a))| ; amplitude spectrum
2) arg X(w) : phase spectrum



a [ol A 5.1]
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0 [0 X[ 5.1] Rectangular Pulse with pulse width 7
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Q [O A 5.2] Impulse

F{o} =] ste“dt=e"[ stydt=1

X(t) = 5(t)
A

A

S(t) «—— 1

> 1




Q [0l A 5.3] Inverse Fourier transform of X w)
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Q [0 X| 5.4] Inverse Fourier transform of rectangular spectrum

« Rectangular spectrum of bandwidth 7/ 2
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Q [0 X[ 5.4] Inverse Fourier transform of rectangular spectrum

» Rectangular spectrum of bandwidth 7/ 2
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0 [0 X[ 5.5] Exponential function
X(t) =e *u(t), a>0
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0 [0 X[ 5.5] Exponential function
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