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Square Wave CTFS (1)
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Square Wave CTFS (2)
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CTFT of a Rect(t/T) function (1)

Continuous Time Fourier Transform
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CTFT of a Rect(t/T) function (2)

Continuous Time Fourier Transform Aperiodic Continuous Time Signal
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CTFT and CTFS

Continuous Time Fourier Transform Aperiodic Continuous Time Signal
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CTFT — CTFS

Aperiodic Continuous Time Signal
Continuous Time Fourier Transform
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CTFT and CTFS as T,—» o (1)

(km/2)
. o7y sl
T, = 2T - T = T,/2 sin (kw,7/2) sin(kw,T,/4)
kow,/2 T kw,/2
I | I I I | I I L ‘ ‘ [ I
—2T, -, T, T roT, +T, +27T,
2 2ty —2w, 20,
(kmid4) <
Cc,. T
sin(kw, T/2) €74 sin(k o, T,/8)
kw,/2 k wy/2
T | -
~To —4m,
(kr[/8)
. |ckTo| ol
sin (kw,T/2) sin(kw,T,/16)
‘ TO = 8T - T :‘ TO/8 k(D0/2 ko /2
\ N S B T I \
TO _Z r 0 —
- R + 8w, f’
U o = 2T _ 21 - ﬂw 2n
° T T, T 8T T T
8B Sampler -I -| Young Won Lim

6/14/12



CTFT and CTFS as T,- «
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CTFT of a Rect(t/T) function (3)
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Sampling (1)

Ideal Sampling
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Sampling (2)

Ideal Sampling
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Sampling (3)

Practical Sampling Frequency Domain
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Sampling CTFT

Ideal Sampling Practical Sampling
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Convolution with Impulse Train
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Convolution with Sinc Impulse Train

X(w) Glo) = X(0) * F(w) A
y F(w) 1
= fF(w)X(w—w)dw T ‘
| |
w }47 w
2w, —w, W, 2w
x(-w) % fip F(o) I
S I
l o w
20, —Ww, , 2 w,
X(—(D—W) ) Shift F((O) ;I
T . I
‘4—4 N 2w - F—¢ ® 2w ’
F(w) : T A
| | |
-2 —my W, 2w, © - -
—2w, —W, g 2w,

8B Sampler 19 Young Won Lim



CTFT of Sampled Signal
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Periodicity in Frequency
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Time Sequence
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DTFT of a Time Sequence
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Discrete Time Fourier Transform (1)
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Discrete Time Fourier Transform (2)
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Discrete Time Fourier Transform (3)
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Fourier Series Interpretation

N~

/ — < —]27[an
x(nT) = +;/j - +j2nfTn df ‘ - ZZ

Fourier Serles Coefficients x(nT)

X(f) continuous Periodic Function

7, 27t View as a Fourier Series Expansion

8B Samplel" 27 Young Won Lim

6/14/12



Numerical Approximation x(f) = lim TX(f)
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Spectrum Replication (1)
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Spectrum Replication (2)
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