TRANSFORMADAS INTEGRALES

f (t) y g(t) sefales, con a y b constantes, F (W) = S"{f (t)} y G(W) = S{g(t)} transformadas de Fourier

MG.SC. RAFAEL VALENCIA GOYZUETA

PROPIEDADES DE LA TRANSFORMADA DE FOURIER

de f(t) y g(t)respectivamente

PROPIEDAD SENAL APERIODICA TRANSFORMADA
Linealidad af(t)+bg(t) aF(w)+bG(w)
eS| (1) 20 | & Mor(w
e -
pesplazamiento el f (t) woelC F(w—wp)
en frecuencia oivt ¢ (a t) 61l = (W—awo)
Conjugacion ?(t) E(—W)
iverson en o (-0 F (- F (w)=F(w
edemeno 0| f(w) a>0 | 2F(Y]
_ f(t)*g(t)= [ r@)o)dl | F(w)G(w)
Convolucion S
F(t)*G(t) 2p[ f(w)g(w)]
Multiplicacion f(t)g(t) 25 F(W)*G(W) =50 F( )61 )
. df :
Dif?renciacién en f (t) - # ( JW) F (W)
e 1) (1w F (w)
Integracion Jt f(t)dt J—%NF(W)+pF(O)d (w)
. d
tf (t) v F(w)
Diferenciacion en —jtf (t) F (W)
frecuencia (—jt)n f(t) F(n)(w)
¥ (1) i"F ) (w)
Simetria F(t)=fp(t)+ T (1) F (w)(t) = Re(w)+ ] Im(w)
F(w)=F(w)

i i F =|F
S(')r;jel};':da para f(t)eIR Re[ F (w)]=Re[ F (-w)] {L (w)| L (-w)
sefales reales Im[F (W)] _ —Im[F (—W)] (W) = (—W)

. ] f (t)e IR y par ‘F(W)‘:‘Re(w)‘
Simetria para _ —
sefial real y par o (1) :%[ F(t)+f (—t)] F (w) = Re(w) ; (W)={+O y par

P
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PROPIEDAD SENAL APERIODICA TRANSFORMADA
Simetria  para f(t)eIR eimpar F(w)= jIm(w)= ‘F (W)‘ =‘Im(w)‘ e impar
sefial real e impar f (t) :%[f (t)-f (—t)] f(w) :i%
Descomposicion fp(t)elR Re[ F (w) ] =Re(w)
Sefiales reales o fi(t)elIR jIm[F(w)]=jIm(w)
Dualidad fO)—t L rw) = Fo)—EO o (—w)

NOMBRE PROPIEDAD

Teorema de Parseval LT[t o % of 7 (w)P

Igualdad Auxiliar

[BRIGE dt_zij
| fema=] F
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TABLA DE TRANSFORMADAS DE FOURIER

a, by z constantes

SENAL TRANSFORMADA
f(t) F(w)=8{f(1)=
Mpap) (1) Llgaw_ghiv]
_ sen(aw
Mg (1) A _edv)- 5V )
o —
- . eth[a’b] (t) Re(z)<0 z—ljw[ (z-iw) _ a(z JW)}
fab] ()= .
ast<b | Mo« (t) W
1
eZtH[O,OO] (t) Re(z)<O Wz
n!
t”eZtH[o,oo] (t) Re(z)<O W
AH(tl): Arect(ti) (t ancho del pulso) Z—V'\’/*sen(w%): A Sa(‘“?): A sinc(‘é“—p)
0 "
o rect(t) smc(ﬁ)
-
> AP, (ZL) (2 ancho del pulso) A Saz(%)z A sincz(gt—p)
tri (t) s?(¥)
SENAL TRANSFORMADA
Ap cos(wt )
Acos(t)rect(zl) pV_2
t (z ) B
gq | FLI0)] 1
Pz
O % f (t)sen(wet) 27 F(w-wip)—F (w+wp)]
Z Z
2 f (t)cos(wt) %[F (w—wp)+F (w+wp)]
ia|t| i—za
€ w? a2
>0 ot vt 2pd (WFwp)
@ @ % —at? b v
zIE | © JBe i
82% | 2 Y
22z |et aV2pe 2
o .
t %9 sen(wt) —jp[d(w—wp)+d (W+wp)]
L - -
" sen(wot+q) —ip [ejqd (w—wg)+e 19d (W+WO)}
cos(wot) p[d(w-wp)+d(w+wp)]
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cos(Wwot +q ) p [ejqd (W—wp)+e J9d (w+ WO)J
sen(wot) o[t ), )2 W < wg
pt 2w 0 otrocaso
1 _
t2 + a2 Re(a) <0 %e A
1
i — 7 Re(@)<0 ipw calud
%: (t +a ) 2a
o _Piw 2w
é t2 + a2 a
)] jat
"'%J % Re(z)<0 —J%—ezh"'_al
O t“+2z
@)
z cos(bt) [ —aw-b | _~alw+h
E m Re(a)<0 —2a|:e +e :|
sen(bt) -aw-b| __-alw+b|
———~ Re(a)<0 —p—.[e —-e }
t2 4 a2 (2) 28
SENAL TRANSFORMADA
A 2p Ad (w)
%) —
lj::'J t 2p jd*'(w)
= " 2p (" (w)
= 1 L
m c jp—2jp u(w)
L
0 + (_jw)n_l[' ~2jpu(w)]
: h o LiP - 2ip
o 1 D
§ \/f 2a
ot sgn(w)
A At w w
» (%) rect(3)=P(¢)
n? t o2 (tt W
2y | 5%(3) )
85| (pt) rect (-
©3 sinc(t) = t (5)
5 TO
t t 2(tw
(1‘?}’(?) Geinc?(G2)
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t sinc(“) 2pP(w)
Zt—ps nc? (%) Py (NT)
—smcz(fE) % [1—2!—M]P(¥V)
d(t) 1
58 |d(t-to) &
% é d'(t) jw
-= q(" (1) (jw)"
sgn(t)zL 2
t] a
u(t) pd (W) +; _

S -u
~05+u(t) - "
u(t—to) [id (W)+ lg JWho
()=t u(t) jpd (W) -4 3_1{(jvj\-l)2}:t u(t)

FUNCION SIGNO Y ESCALON UNITARIO

a+ jw
1
te atu(t) Re(a)>0 (a+ jw)2
n-1 1
Me_atu(t) Re(a)>0 m
b
e atsen(bt)u(t) m
" jw+a
e % cos(bt)u(t) —(a+ jw)2+b2
(wot)u(t) szi"’wg +J23—j[d (w—wp)—d (w+wp)]

Wo +2[d(w-wp)+d(w+wp)]

g 2

Wo Y d(w-kup) wo=22

9 ;
9 1) k=—o0
\8 > d(t-nT) Wy (W)
o0 N=—0
L D d(w-nw)
N=—o0
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n

(e 0]
Z Cne]nWOt

=—00

2p 2, cd (w-nwo)

N=-—0o0

|

1 |t<T f f
t)="f(t+T
0 T<|t|<% (6)=1(t+T)

2

N=-—c0

n

S Md (W— nWO)

TABLA DE PROPIEDADES DE LA TRANSFORMADA FOURIER (2)

SENAL TRANSFORMADA SENAL TRANSFORMADA
ax (1) + by (1) aXy (£)+bX () %x(t) (j2p )X (1)
X(t+to) X (f)efI®hf ;’t—:x(t) (i2pf)" X (f)
1y (L 1 d
x(at) Ialx(a) tx(t) Srayar <)
1 d"
Xt _f n X (f
(t) x(-f) t"x(t) Cioo ) af® (f)
x(t)cos(2p ft) X (f+fe)+ X(f-To)] %x(t) ip [l X ()t
| f
x(t)sen(2p fet) X (f+Te)=X(f-T)] Iioox(t)dt %+@d(f)
;((t)elC Y(—f) Xl(t)Xz(t) Yl(f)XZ(f)
TABLA DE TRANSFORMADAS DE FOURIER (2)
SENAL TRANSFORMADA SENAL TRANSFORMADA
Ap(tlj A sinc(t ) > d(t-nT) |23 d(f-2)
N=—o0 N=—o0
t 1
AP, (t—j A SinCZ(t f) Sgn(t) Jp—f
at 1 d(f) 1
e’ (t) a+j2pf u(t) TJFW
—alt] __2a r(t) 1
a2 +4p2 12 (j2nf)?
1
_at - -
te"?u(t) (a+i20 1) d(t) 1
el (0 fetsf) d(fFf;)el oPt? o2
1 d(f) d(t+ty) £i2pto
cos(2p ft+f) | Lfd(f+f)e i +d(f-f)ell | | ap(t cospf) sen(pf)
(20 fct+1) | F[d(F+T)e T +d(f-to)ell | | ap(f) YRR
sen(2p fot+f ) ié[d(f +fo)e I —d(f-f )ejf} X(t) —jsgn(f)X(f)

TABLAS



