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|deal Sampling and Reconstruction

Consider
Ts(t) nT+e x[n] N impu|se CUS(t) > A
ze(t) for=c de "lgenerator > fu(t) > an(t)
reconstruction
s(t) filter
with -
s(t)y=Y_ 4(t—nT).

n=-—00
We have previously related z(t) and x.(t) as

[o¢]

zs(t) = Y xo(nT)8(t — nT)
and
_ 1 & .
XS(JQ) = T kz Xc(](ﬂ - kﬂs))
=—00
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Relationship Between CTFT X,(5€) and DTFT X (e/*)

We have

X,(jQ) = /oo Ta(t)e 7 dt (1)

:/ S wlnld(t —nT)e " dt 2)
O n=—o0
= > afn)e T (3)
n=-—oo
Recall the DTFT of x[n] is
X() = Y aln)e " (4)
n=—00

Comparison with (3) reveals that X (e/*) = X,(j)|o=/7-
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Relationship Between CTFT X,.(jQ2) and DTFT X (e/¥)

Since z5(t) = x.(t)s(t), we know

1 M
XS(JQ) = %Xc(]Q) * ? Z 5(0 - kﬂs)
k=—o0
1 & ,
=2 Y X k9y)
k=—o00

Combining this with our previous result that X (e/*) = Xs (5| o=/, We

get
-t 206 F)

n=—oo

since Qs = 27/T.
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Summary: No Aliasing
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Summary: With Aliasing
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