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CTFT and DFT

Continuous Time Fourier Transform

+o0 ) 1 + o0 ) ”
X(jw) = f_oox(t)e_’“’tdt = x(t) = by _X(jw)e""dw
Discrete Fourier Transform
1 ey +j(2m/N)kn
= — 2 X[k
N k=0
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From CTFT to DFT (1)

Continuous Time Fourier Transform

X(jo) = [Tx(t)e ™ de e x(t) = o [ X(jw)e " dw

t—>nT, dt—T, f — Z T.—0

27T — k
0 — W, 0<w, < O0<k<N O<n<lL wy = T N
S 1 N 2 1
X —jwynT — v +jw,nT
X(jw,) = T, x[n]e”’ = x[n] = 5 D X(jw,)e" N
n=20 = s
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From CTFT to DFT (2)

Continuous Time Fourier Transform

X(jw) = [ x(e)ede e x(t) = ——

— o0

t—nT, dt—T, f — Z T.—0
21 k
w— W, Oka<2T7T O0<k<N 0O<n<lL Wi = Tsﬁ
L] 1 &' 21 1
X =T n|e "t x|n| = — X(jow,) e ot 22—
(jow,) S’Z:OX[ ] = x|n] o (o) T. N
2 _ 21 k
w, T, =k i = T, N
1 - ! —j () kn Rt A +j (25 kn
T—X(ka) = > x[nJe " = x[n| = ?X(ka)e N
s n=0 k=0 S
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From CTFT to DFT (3)

Continuous Time Fourier Transform

. +00 0 _ 1 +00 ) ot

X(jw) = [ x(t)e’de e x(t) = o= [ X(jw)e""dw

t—nT, dt—T, f — Z T.—0

W — W, Oka<27T O0<k<N O<n<lL wk=2T7T%

2 s o k

w Ty = =k o TTF
1 « Ll —j(2%)kn NPy . +5(ET)kn
—X(jw,) = Z x|n]e & x[n| = —X(jw,) e
Ts n=0 k=0 Ts

Young Won Lim
4A DFT 6 11/21/09



From CTFT to DFT (4)

Continuous Time Fourier Transform

+ o0

X(jo) = [T x()ede e x(t) = o= [ X(jw) e dw

2 21 k
w Ty — =k Wy = TT:F
1 - p— —j(2T)kn N +i(Z ) kn
—X(jw,) = D, x[n]le " & x|n| = —X(jw,)e "
Ts n=0 k=0 Ts
Discrete Fourier Transform L = N
1 N -1 |
X[k] = (@] e/ e x[n] = — X X[k] eVt
k=0
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DTFT and CTFT

- = . - = N
X,(jw) = 2, X/(nT)e " X (jw)= Ti > X (jlw—kw,)
n=-—o sk=—w
< —jwnT - 21T
= > x[n] S W, =
N / . ’ J
X)) = D, x[n]e® DTFT of a sampled signal
X(e) = X(e") = £+ 3 X(jlw-kw,)
® = wT, T ==,
1 < 21k
= i};@ X (jlw = T. )
CTFT of a sampled signal
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DFT and DTFT

DTFT of a sampled signal
o 00 - N
X(e®) = D, x[n]e® @ = wT,
w—-w, 0=<w,<2m 0<k<N 0=n<lL
- =1 P )
X(e™) = 2 x[n]e" o, = (55) k
n=20 N
DFT of a sampled signal
X[k] = X (PN Z_: e Ik

DTFT sampled in frequency
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DFT and CTFT

DFT of a sampled signal

X[k] — X( j(2m/N)k Z —JZW/N

DTFT sampled in frequency

X(eijs) Y = 21k CTFT evaluated at o = 27X

NT
NT,
1 + oo
- X —l _ 21k
r &, Xlilo-lo) © = .
=L S x(jw-12T)  _ amk
T, =, ° T,” | ®=Q{T.
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