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Impulse Response

input output

x(t) s y(0)

input output
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Freguency Response

input output
x(t) h(t) y(t)
=Ael"e/" = h(t)*x(t)
= [ "h(t)x(t —T)dT
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CTFS and CTFT

Continuous Time Fourier Series

1 d —Jjnw, - inw,
Cn=?f0x(t)ej “dt e x(t) = Y C e

n=0
Continuous Time Fourier Transform
+00 . 1 +00 ) ”
X(jw) = f_oox(t)e_’“’tdt = x(t) = EI_OOXU‘U) e dw
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From CTFS to CTFT

Continuous Time Fourier Series

1 T _ P
Cn = ? fo X(t) e Jnwy, dt ” X(t) — Z Cn e jnw,
n=0
_ 1 +T0/2 —jnwot X (t) — Z.o: C e+jnw0t . 2_7T . T_O
Cn _— ?0 J._Tolz XTO<t>€ dt T, — n 27T TO
+T./2 ) o0
_ 0 —jnaw,t 1 Finwgi 2TT
C.To, = f—To/z xr,(t) e dt xp (t) = P HZ:;.)CnToe : T,
) 21T
T, > o C, T, » X(jw) x; — x(t) W =" o dw
0
Continuous Time Fourier Transform
) + 00 ok _ 1 + 00 ) bl
X(jw) = [ x()el*de e x(t) = —— [ X(jo)e’"dw
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CTFT of Time Domain Impulse
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Continuous Time Fourier Transform x(t)

X(jw) = [ x(e) e de X(jw) = [ As(t)e ™" dt
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CTFT of Frequency Domain Impulse

Continuous Time Fourier Transform X(jw) = 2w §(w) @ x(t) = 1
1 too +jwt (t) — LTZ 5( ) +jwtd
x(t) = E _OOX(jw)e””dw X - 277 molwje
400
= fé(w)eodw =1
+00 _ i@ +0o ‘
X(jow) = [ x(t)e’dt X(jo) = [ e7dt = 215 (w)
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CTFS of Impulse Train

Continuous Time Fourier Series p(t) = >, &(t—nT,)
T ‘ _ 1 +T,/2 inwt
C, = %fo x(t) Tt de Co = T J-1.22 (t)e” dt
1 p+T.02 1
= ?SJ‘ TS/26 t)dt = ?s
o o .
— ZC e+jnw0t p(t) = Z Cnejnwst
n=0 n=-x
+o00

00
> &(t—nT) Z — /"

n=—oo n=—oo
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CTFT of Impulse Train

Continuous Time Fourier Transform p(t) = Z 5(t —nT,)
+o 4+ +0 4o
= [ > s(t—nT)e’™'dt = [ Z et e I gt
+o00

Tif: (=nw)t g

+00 — oo Jwt
= 3 (27 500 - neo,) X(jw) = | x(t) dt
n=-—oo Ts
+ 0
p(t) = ZLI:O > 2T S(w—nw,)e’"d Z f+ S(w—nw,)e”’"'d
T n=-—o Ts n=-—o
1 ant - 1 teo +jwt
Z = Z 5<t_nTs> X(t) = E X(]w) Tt w
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Other Convention

Continuous Time Fourier Transform {unitary, angular frequency}

X(ja) = = [ Tx(0 e
1T o0
x(t) = —=— [ X(jw) e daw

Continuous Time Fourier Transform {non-unitary, angular frequency}

X(jw) = 1- fiz e /dt =
x(t) = L +OOX(]()U) e"“'dw
210 Y 7%
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