Serie de Fourier
z(t) funcion periodica, con periodo T’

Transformada de Fourier

X(= [ st =[x
1 to+T o +o00 o —o0 —o0
XK = = / pt)eF L a(t) = > X[kleHT! - -
g = | attwrwi= [ xioy o
para cualquier ¢,,. Imfz(t)] = 0 <= X(f) = X*(f)
1 fletT . > i} z(—t) = 2*(t) <= Im[X(f)] =0
- / ety ()dt = > X[K]Y*[k] .
to et Re[z(t)] =0 <= X(—f) = —X*(f)
x(—t) = —a*(t) < Re|X(f)] =0
Im[z(t)] = 0 <= X[—k] = X" [K] ( )_ ) X))
Funcion Transformada
a(—t) = 2" (t) <= Im[X[k]] =0 ax(t) + by(t) aX(f) +bY (f)
Refa(t)] = 0 <= X[—k] = —X"[k] (zxy)(t) X(HY ()
x(t)y(t) (X *Y)(f)
xz(—t) = —x*(t) <= Re[X[k]] =0 x*(t) X*(=f)
X(1) o(—f)
Funcion Transformada x(t —tq) X (f)e 92 fta
ax(t) + by(t) X[k] + bY [k] z(t)elwet X(f— fe) v
f(t _ 7_) e—jQWkT/TX[k] ZC( )COS wot + ¢) X(f*fc)eﬂlﬁ;X(erfc)e*M
€]2w;1t/Tx(t) X[k’ — m] (at) |i‘X ( )
% fo .T(t y(T)dT X[k]Y[k‘] d"z(t) (jQFf)nX(f)
z(t)y(t) X[k] * Y[k] filtn 2(\)dA 1 X(f)+ X(0)5(f)
S, (=) zsinc(kr/T) —oo 2] 7 x ()
- t"a(t) (— JQW) "
Identidades trigonometricas o(t — ta) 6_7]27”%(‘
e’ = cosf + jsind el (wette) e5(f — fo)
cosf — 10 430 6771'(at)2 le*ﬂ'(f/a)Z
o2 [e’e) 9 [e%s)
sinf = 6]9_(?7J9 Zk:—oo 5(t - kT) % Zk:—oo d (f - %)
M sign t 1
cos = sin(f + 90°) 9 Jﬂ'f
sin @ = cos(f — 90°) u(t)t _]27rf +30(f)
sin? 6 4 cos? 6 = 1 II (?) TS!HCQfT
cos? 0 = 1/2(1 + cos 26) A(9) Tsinc” f1
309 —
cos® 0 = 1/4(3 cosf + cos 30) Cola Gaussiana
sin?§ = 1/2(1 — cos 26) . . " .
sin® § = 1/4(3sin 0 — sin 30) ' T e o
sin(a + ) = sinacos B %+ cos asin 8 I
cos(a £ ) = cosarcos 3 F sinasin o ™ o
tan(a £ 0) = % %
sinasin 8 = 1/2cos(a — ) — 1/2 cos(a + ) I
cosacosf =1/2cos(a — ) + 1/2cos(a + () 10 > 108
sinacos 8 =1/2sin(a — ) + 1/2sin(a + 5)
Algunas funciones utiles s oS
p(x) = ! e Distribucion de Gauss
217TO'2 o 10 gggglo%
k)= — —\/2g\  Cola Gaussiana
= | e
. sin 7t .
sinc t = Sinc 1078 oot
Tt
. 1 t>0 .
sign t = { 1 t<0 Signo »
B 1 >0 _ ) 10 20 3}.(0 40 5.0 10
u(t) = { 0 t<0 Escalon
: Lt <3 - . L
I (;) =3 0 > T Rectangulo Cuando k > 3 la siguiente es una buena aproximacion
2
1= g < — 1 e
) — T k)~ —
A (L) { 0 ] > Triangulo Q(k) rT
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DTFT

DFT
N-—1 1 N-—1
X[k] = Z z[n]Wy" ~ Z X[RW 5"
n=0 k=0
donde Wy = e=927/N
N—-1

S aluly’fn] = 3 XY [

Im[z[n]] = 0 <= X[-nmod N| = X" [k]
z[-nmod N] = z*[n] <= Im[X[k]] =0
Re[z[n]] = 0 <= X[-nmod N] = — X *[k]

3
Il
=)

+oo
. ) 1
o\ —jné 0\ _j0n
X)) = n;mx[n]e J zn] = | X(ej e’ dl
= 1 (7 . _
> wilnlasin) = o- [ Xi()x5(c)db
=—0o ™ —T
Im[z[n]] =0 <= X(e77%) = X*(e1?)
z[—n] = ¥ [n] = Im[X(eje)] =0
Re[z[n]] = 0 <= X (e 7% = (eJe)
x[—n] = —2*[n] <= Re[X(¢%)] =
Funcion Transformada
arz[n] + azy[n] a1 X (€7%) + axY (e79)
(z xy)[n] X(eje)Y(eje)
z[n]y[n] 3 T X (@MY (1072))dA
z*[n] X (%)
x[n — ny) X (e79)eimob
x[n]eI"be X (ed(0=00))
.d X (%)
nzxn I =7
x[—n X (e=79)
d[n] 1
d[n — ny) e’jnoe
1 e 2mo(0 + 27k)
a"uln] (la| <1) Tae70
uln] 57 Yoo TO(0 + 27K)
(n+1)a"u[n] (|a] <1) a7y
%(”"‘1) [n] (|’I"| < 1) 1—2rcosf,e—39fr2e—320
su;ri on Zk II (0;371'16
1 0<n<M sin(0(M+1)/2) | —j0M/2
zln] = { 0 otron sin(6/2) ’
eifon D he o 2700 — 0, + 27k)
Formula de Poisson
+oo +oo
2 2
Z ]kat 7T Z 5 (t - k_ﬂ.)
«
k=—o0 k=—o0

Desigualdad de Schwarz

</ "o 2 / " (3 Pax

La igualdad se da si v(\) =

X 2
v(A)w* (N)dA

K -w(A) con K constante.

Transformada Z unilateral

—+oo

wn +mno] «—— 2" Xu(2) — 2[0]" — - — z[n, — 1]z
zn —n,| — 27" X (2) + x[1]z7" T o x[-ny)
Formula 1
™ 4+1=0

x[-nmod N] = —z*[n] <= Re[X[k]] =
Funcion Transformada
ax[n] + by[n] X[k] + bY [k]
X|[n] Nz[—k mod N|
2[(n — m) mod N] Wl X [k]
Wy 'ma(n] X|[(k — 1) mod N]
Yoo xmly[(n —m) mod N] - X[k]Y [K]
z[nly[n] & X5y X[ [(k — 1) mod N]
x*[n) X*[—k mod N]
2*[—n mod N]| X*[k]
Transformada Z
= —n . 1 n—1
X(z)= nzz_ooz[n]z x(n) = 3 in(z)z dz

donde C es una curva antihoraria en la region de convergenciay
que envuelve al origen.

Secuencia Transformada Z ROC
ax[n] + by[n] X (z) +bY (2) contiene R, N R,
x[n — ny) 27" X (2) R, quiza+ 00 o0
zla[n] X(z/z0) |2o| Rz
n¥*x[n] (—zdiz)kX(z) R, quiza+ 0000
x*[n] X*(z%) R,
x[—n) (1/2) 1/R,
(z xy)[n] X(2)Y(2) contiene R, N R,
5[n] 1 Vz
auln] e 2 > [al
—a"u[-n—1] == |z] < |al
d[n — ny) z7 e Vz excepto 0 0 co
cos(won)uln| 1_21;{:0% |z| > 1
sin(w,n)uln) 1_2;:1;)% |z| > 1
Serie Geometrica

Na N Nao+1

Zak:% SiN2>N1ya7él

k=N,
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