1.4.2 RELATION BETWEEN CTFT AND DTFT
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We have already shown that

Xs(fy) = 1 re .

1 rep o [X(,)

Suppose we evaluate CTFT of x4(t) directly

X, (f,) = F{3 x,(nT) 6(t — nT)}

= Y x,(nT) F{6(t — nT)}

n
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Xs(fs) =

Recall

X4(e')

But x4(n) = x,(nT)

A

Y x4(n) e

n

—jwgn
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Let wqg = 27 £, T = 2x (f, /fs)

fs/2 | fs Hz

wd ol « |on |l rad./sample

Check units

cycles]
fa
[ rad. ] [rad.] [ sec.
wq = 27

f

sample cycle samples
°|  sec.
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Xq(e?)

T

w
Rearranging as f, = [—Q—d] f; we obtain

wd
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Time Domain Frequency Domain
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Example

1. CT Analysis

X, (t) = cos (2nf,t)
Xa(t2) = 16(ts — Tao) + ot + Fuo)]

Xs(fy) = £ repy, [ X, (fa)]

fs
2

E [6(fa T faO T kfs) + 6(fa, + faO - kfs)]
k
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2. DT Analysis
xd(n) = X, (nT)
= cos (2nf,onT)
= cos (wqon)
wyao = 2mfa0T = 2 (fa0 /fs)

X(ejwd) =7 Y[6(wg — wqo — 27k) + 6(wq + wap — 27k)]
k
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3. Relation between CT and DT Analyses

Xq(e¥) = X, [i’.‘}_] f,

27
f
Xs(fa) = _5_ by [ ( — ki ) + 5(fa + fa0 — kfs)]
k
f wgqf wqf.
~ — fag — ) + 6(—— + fag — k)]

X ejwd S
() = 5 2

1

Recall §(ax + b) = 2]
a

§(x + b/a)
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=7 Y [6(wq — wao — 27k)
k
+ 8(wq + wqo — 27k)]

52




1.

Aliasing

CT
fa1 = fs/2 + A,
folds down to

fag = fs/2 — Ay
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2.

DT

fa
Let wqg = 27 |—
fs

wdl =T + Ag
1s identical to

wye = T — Ag
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