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Transformada de Fourier. Propiedades

X(f) = F{z} = / h x(t)eIH It gt
ot) = 77X} =[xy

Propiedades z(t) D X(f)
B Simetria
r= pr +j pr + nr +j n
{ { 4 {
X= Pr +j Pr +5 N;r + Np

r €R = X(f) =X"(—f) Simetria hermitica
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Transformada de Fourier. Propiedades

B Dualidad
X(—t) D z(f)
B Linealidad y(t) DY (f)

Ho+y} =X +Y(/)

B Areas

X(0) = / x(t) dt = Area debajo de x(t)

z(0) = /oo X(f) df = Area debajo de X (f)
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Transformada de Fourier. Propiedades

B Traslacién
x(t — to) D eI X (f)
z()e”*™ S X(f = fo)
B Similaridad

sat) > ;'X (Z)
z(—t) D X (=f)

B Derivaciéon

dx .
i D j2rfX(f)

dX
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Transformada de Fourier. Propiedades

B Integracion

/_ ROLE j;gf; + Xéo)é(t)

B Convolucién

{zxy}(t) > X(NHY(S)
z()y(t) > {X «Y}(f)

Igualdad en distribucion
i(t) D1
12 6(f) X(=t)>z(f)
F{1} = /OO ST df = §(t)
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Transformada de Fourier. Transformadas Basicas

Transformada de ['1(¢)

F{O}(f / 1 (t)e 927t dt

_ / 7]27rft dt
—1/2

{ 1 f=0
=4 e —e™  sen(nf)
“af w17

= sinc(f)
Transformada de /\ ()
A()={TTxT1}2)
A (t) > sinc?(f) {z+y}()D X ()Y (f)
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Transformada de Fourier. Pares

. 1
o(t) D1 e tu(t) O ot f
126(f) ['1(t) D sinc(f)
2ol 5 5(f — fo) A () D sinc®(f)
cos(2r fot) > 3(f = fo) + 36(F + o) sen(t) > =

~t2/20° 3o (n)220? L 1
e D V2role u(t) D 5 <5(f) +j7rf>
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© ()= N(t-1)
A (t) D sinc®(f) ]

A (t —1) D sinc?(f)e 4>/ z(t —tg)D e 20X (f)

ANit—=1)+ N(-t—1)

zp(t) = 5 P
M
N -1)+ A(t+1) o /
B 2
Xp(f) = sinc?(f)e 72"f + sinc?(f)el? S

2
= sinc?(f) cos(27f)




$N(t):/\(t—1);/\(t+1) . ‘ 1

ine2 —32f _ gine2 jor f
XN(f):S c(fle? . sinc(f)e’

= —jsinc?(f) sen(2n f)

Xp(f) + Xn(f) = sinc*(f) (cos(2m f) — jsen(2mf))
= sinc?(f) (cos(—27nf) + jsen(—27f))

= sinc?(f)e 9%/
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reR= X(f) = X*(-f)

z(t) = pr + ng
\ 3
X(f)= Pr +j Ni
z(t) = xp(t) + xn(t)
1 \

X(f) = sinc?(f)cos(2nf) — jsinc?(f)sen(2mf)
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@ Propiedad de derivacion

£-3(Larn
/ X(f eﬂﬂft)df
- J2ﬂfX(f)ej2”ftdf
= F g2 fX(f)}

dx
a D j2rfX(f)
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el U(f)=Flui(f) =?

jomfF{uoh(f) =1 X5 jor FX(f)
j2mfFlu—uH(f) = wo(t)= u(t) — @
j2mf (U(F) — a6(£) = 155(f)
)
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e.ll

sgn(t) = 2u(t) — 1

X)X (s L)
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@ z(t) = eI

1246(f)

e I3 5 §(f + %) z(t)e”* ™' X (f = fo)

@ ()= A(t/3-3)

A (t) D sinc?(f)

g(t) = A (7/8) D 8sinc*(8f) z(at)> LX <f>

ol \a

g(t—24) D

A\ <t_824> D 8sin02(8f)e*j27r24f x(t —t9)D eszﬂftOX(f)




2(t) = o 12/2-3t=1 _ —5(t°+6t+2)
— o343 =T/2 _ —5(t4+3)? /2
e~1/20% 5 \/org2e (7207
_ﬁ _ 29
e~z O V2mre ()
e 3(t43)? o /o —2(n)? gj2m3f
67%(t+3)2677/2 ) /727r672(7rf)26j27r3f677/2

o’=1

z(t —tg)D e P2 X (f)
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@ z(t) = sen(mwt)e  4u(t)

sen(rt) D
gl —e—imf 1 1 1 1 ‘
e —e I T - i2rfot—~ x(f —
5 D —2],5 <f 2) 2j5 (f + 2) z(t)e D X(f — fo)
1 1
e ult) > T e ut) T jon S

z()y(t) > {X «Y}(f)

et ia)> { (85 (-8) - ks (1)) + g

sen(ﬂt)efﬁu(t) D 1/2j L/2j

Tijon(f -1 L+s2n(f+ 1)




O - {e*<t*2>u(t —9)% sinc(t/2)} (t)

. 1 ) |
e A ey
-2y _ 9y £ )5 e—infte
(R F fchsa ot 1> B0
[1(¢) D sine(f)
sinc(t) D [1(f) X (=)D x(f)
sinc(t/2) D 2T1(2f) r(at)D QX (i:)

{zxy}(t) O X(NHY(S)

o—i2m2f

2
1+g2nf

{e_(t_Q)u(t —2)x sinc(t/?)} (1) > M@2f)
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Ejercicio 2

a.Xll

2nt-1/2) u(t —1)

w(t) =t2T1(t —1/2) +u(t —1)
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@ X(H)=ANEeH-fTI)
A (t) D sinc?(f)

sin2(t) > A (f) X(=t)>2(f)
() tanen s ()
sinc(t) D T1(f)
UsmeO} S oy () XS jorfx(f)
- e}

! sine? (;) _ ;Td{s'lgj“)} > A@f) - if ()
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@ X (f) =sen (47rf - %)
1 1 1 1
sen(27t) D 2—],5 (f - 2) — 27'6 <f+ 2)
X(=t)D x(f)
1 1 1 1
275 <—t - 2> - 275 <—t + 2> D sen(27f)
() S X(f — fo)
ei2m?t/6 1 0d272t/6 1 -
(0 3) - S50 (1mg) 2 (s - )

z(at)D iX (f)

o] \a

ei2m’t/12 t+1 ei2m?t/12 -1 -
1j 5( 9 )— 1 5< 5 >Dsen<27r(2f)—6>
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