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CTFS with Complex Coefficients

x(t) = a, + i(ak cos(kwyt) + b, sin(kooot))

a, = %fjx(t) dt
a, = %fjx(t) cos (kw,t) dt
b, = % " x(1) sin (ko) dr

4B DFT
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CTFS and DTFS
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CTFT and DFT

Continuous Time Fourier Transform

X(jw) = [Tx()e™dr m» x(e) = == [ X(jw) 7" dw

Discrete Fourier Transform

X[k] = '[‘] e—j(2n/N)k. - X[I’l] _ % X[k] e+j(2n/N)kn
k=0
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From CTFT to DFT (1)

Continuous Time Fourier Transform
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From CTFT to DFT (2)

Continuous Time Fourier Transform
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From CTFT to DFT (3)

Continuous Time Fourier Transform
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From CTFT to DFT (4)

Continuous Time Fourier Transform
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From CTFT to DFT (5)

Continuous Time Fourier Transform
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CTFT of a Sampled Signal

Continuous Time Fourier Transform
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DTFT and CTFT

Continuous Time Fourier Transform CTFT
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DTFT and CTF1

4 +oo . 4 1 +e )\
X,(jo) = 2 x(nT)e " X, (jw)= —k_Z X (jlo-ko,))
+00 . 2

X(jo) = X xlnle ™ o =7
\_ G J . ' /
CTFT of a sampled signal
X | = X(T) = = ¥ X((w—ke,)
®» = wT, T =
_ 15 2wk
= TSk;w X, (J( T )
X)) = D, x[n]e’®"  DTFT of a sampled signal

4B DFT 1 3 Young Won Lim

12/12/11



DTFT and DFT

DTFT of a sampled signal

X)) = D, x[n]e’ ®» = wT,
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CTFT and DFT

DFT of a sampled signal

X|k]

j2m/N)k —] (2T/N)k
= X(e'®" Z

DTFT sampled in frequency

X(e™") . _2nk  CTFT evaluated at

NT
NT,
1 + 00
= — X (jlw—1Iw _ 2Tk
Ts [=—o C(]( S)) v NTS
1 < 2Tt
= — X (jlw—1 2k
2 ST e -
4B DFT 1 5 Young Won Lim

12/12/11



From DTFT to DFT (1)

DTFT of a sampled signal
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From FT to DFT (1)

x(kt) = f(6)8(t—kt)w(t)

X(w) = r_r:x(z‘) e ’dt

discrete time ¢ = k<

discrete freq w = w, =

N-1
X(w,) = D x(nt)e ™
n=0

, 1
e—jZTIfknT _ e—jZﬂk(m)nT
N-—1 2Tt
—]Tkn
X(w,) = x(nt)e
n=0

2y,

17

sampling time T
window function 0<¢<T

Fourier Transform

fundamental frequency

fo:i: 1/

T Nt N
k-th harmonics

_ 1 _ 1t
fo=ko =k = k5

Young Won Lim




From FT to DFT (2)

sampling time T
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FT — DFT Example (1)

f(t) = cos(2m-1-¢) — %COS(ZT('?)'Z‘) - lc:os(21'r-5-t)
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FT — DFT Example (2)
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FT — DFT Example (3)
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From DTFT to DFT (4)
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From DTFT to DFT (5)
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