Serie de Fourier
2(t) funcién periddica, con periodo T' (para cualquier ()

1 fot T i 2m =3 7. 27
X = T/ w(t)e M F AL a(t) = Y X[K]NT
to et
to+T [e'e)
;/to x(t)y (t)dt:k; X[k]Y*[k
Im[z(t)] = 0 <= X[—k] = X*[k]

z(—t) = 2" (t) < Im[X[k]] =0
Re[z(t)] = 0 <= X[—k] = —X"[K]
xz(—t) = —a"(t) < Re[X[k]] =0

Funcion Transformada
ax(t) + by(t) aX[k] + bY [K]
flt—7) e 727k /T X (]
eI2mmt/T g (t) X[k —m]
L a(t —r)y(r)dr  X[k]Y[K]
z(t)y(t) X[k] = Y[k]
>, I (==L /7 sinc(k7/T)

Transformada de Fourier

X(jw) = /jo x(t)eijmdt x(t) = % /jo X(jw)ejwtdw

/_O; 2ty (D)t = % /_O; X (j)V* (juw)deo

Imfz(t)] = 0 <= X(jw) = X*(—jw)
z(—t) = 2" (t) <= Im[X (jw)] =0
Re[z(t)] = 0 = X (—jw) = - X" (jw)
x(—t) = —z*(t) <= Re[X (jw)] =0
Funcién Transformada
ax(t) + by(t) aX (jw) + bY (jw)
(zxy)(t) X(Jw)Y(Jw)
w(0)y(t) L(X V) (jw)
2 (1) X*(—jw)
X(t) 27 x(—jw)
z(t = ta) X (jw)edwta
x(t)ej(wctw) X(j(w — we))el?
() cos(wet) 3 (XU~ w0) + X (i +)
mgat) |a\X (2)
o (jw)" X (ju)
JL o z(\)dA LX(f) + X (0)5(jw)
(1) (—jw) g
5(t —tq) e~dwta
el (wet+a) o7 ej¢5(w —we)
e—7(at) %e*ﬂ(w/a)2
SO —KT) Er YR8 (w — 2e/r)
sign ¢ 2/jw
u(t) Vjw + mé(w)
I (t/7) 7 sinc (@7 /2r)
A(t/r) 7 sinc? (@7 f2r)

II (w/2w)

+oo

X(eje): Z x[n]e‘jna

n=—oo

—+oo

> zilnla3[n]

n=-—oo

Im[z[n]] =0 < X (e~
0] = ] = Im[X (¢%)] = 0

[
(-

X

Re[z[n]] =0 <= X (e

DTFT

1 " oN
x[n] = %/ X (e'?)elmadh

1 4 . s i
— %/_ﬂ X1 (e7%) X3 (e7%)df

) = X*(e)

) = X (e)

x[—n] = —2¥[n] <= Re[X(eje)] =0
Funcién Transformada
arz[n] + azy[n] a1 X (e7%) + ayY (%)
(z xy)[n] X ()Y ()
z[n]y[n] 3= /7 X ()Y (e1072))dA
z*[n] X*(e %)
x[n — ny) X (e79)e=Imof
x[n]einfe X (e7(0=00))
d X (%)
nx[n] J=a—
z[-n] X(e™7?)
d[n] 1
d[n — ny) e—Ino?
1 oo 2mo(0 + 27k)
a"uln] (la| <1) Tac 79
uln] H%N + Zzoz_oo w6 (0 + 27k)
(n+1)a™u[n] (la| <1) m
%9(71*‘1) [ ]7 (|T’| < 1) 1—2rcosf,e= 30 4r2e—320
% S, I (9+27Tk)
_ 1 0=snsM  snewi+1)/2) —jon)2
2] = { 0 otron sin(0/2)
elfonte S 2med?5(0 — 0, + 27k)
DFT
N-1 1
_ kn _ —kn
X[k] = z[n|Wy z[n] = i Z X[EWy
n=0 k=0
donde Wy = e—927/N
N—1 1 Nl
> aln = D XY (K]
n=0 k=0
Im[z[n]] =0 X[-nmod N] = X™[k]
x[—n mod ] x*[n] <= Im[X[k]] =0
Re[z[n]] = 0 <= X[-n mod N| = —X"[k]
z[-nmod N| = —a*[n] <= Re[X[k]] =0
Funcién Transformada
azx[n] + by[n] aX|[k] + bY [K]
X|[n] Nz[—k mod N
z[(n —m) mod N] Wkm X [k]
Wy'ma(n] X|[(k —1) mod N]
Smzo @lmlyl(n —m) mod N] - X [K]Y[k]
z[ny[n] & X" XY [(k = 1) mod N]
x*[n] X*[—k mod N]
x*[—n mod N] X*[k]
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Transformada de Laplace

X(s) = /OO z(t)e stdt z(t) =

—0o0

Z Res[X (s)e®

Polos

donde la sumatoria se realiza en todos los polos a la izquierda de

laROC.
Funcién Transformada ROC
az(t) + by(t) aX(s)+bY (s) contiene R, N Ry
(z xy)(¢) X(s)Y(s) contiene R, N R,
x(t)y(t) (X xY)(s) contiene R, N R,
x*(t) X*(s*) R,
x(t —tq) X (s)e sta R,
z(t)eso! X(s— s0) R, + Re{so}
x(at) ﬁX (2) aRy
dzlfr(f) s" X (s) R,
S z(\)dx 571X (s) R, N {Re[s] > 0}
i (t) (—s) mEXG) R,
5(t —tq) e st Vs
u(t) 1/s Re[s] >0
—u(—t) 1/ Re[s] < 0
() s Re[s] > 0
n—1

(; mru(—t) 1/gn Re[s] < 0
e~ %u(t) sta Re[s] > —Rela]
—e~%y(—t) Usta Re[s] < —Rela]
e tult) Yo Rels] > ~Reld
e~ cos(wot)u(t) (+a)/((s+a)®>+w?) Re[s] > —Rela]
e~ sin(wot)u(t)  wo/((s+ a)? + w?) Re[s] > —Rela]
un(t) = 4580 sn Vs

Transformada de Laplace Unilateral
(oo}
X(s) = / w(t)edt
Con z(t) = y(t) = 0,Vt <0
(x *y)(t) +— X(s)Y(s),ROC D R, N R,
et) G d ()
el X(s)—Zs W,ROC:RI

k=0

Teorema de Valor Inicial (TVI): z(07) = lims_,00 sX ()
Teorema de Valor Final (TVF): limy_, o 2(t) = lim,_,0 sX (s)

ElI TVIy TVF son vilidos si z(¢) no contiene impulso o singularidades
de mayor orden en ¢t = 0. Ademds, para el TVF es necesario que x(t)
tenga limite finito con ¢ — 400 (sin polos en el semiplano derecho).

Algunas funciones e identidades qtiles

sin 7t

sinc t =

ult) = {

7t
1, t>0
0, t<O0

sign t = L, >0
B1P= 1, t<o

1, n>0
url =10 n<o

1 |tf< 3 -4 ) <r
t) _ t) _ p
(1) = 2 A=
0 [t|>73 0 [t] > T
—+o0 27_(_ —+o0
Z e~ Tkat — Z ) (t— k> Férmula de Poisson
k—foo k=—o00
Ny aN2t1
Z aF , No > Nip, a # 1, Serie Geométrica
k= N1

Transformada Z
+oo

n 1
Z x[n]z x(n) = I

n=—oo

) X(2)2 nlq,

donde C es una curva antihoraria en la regién de convergencia y
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, quizds + 0 6 co
zlx[n) X(z/20) |20| R
nFx[n] (—zd%)k X (2) R, quizds =0 6 co
x*[n) X*(z%) R,
x[—n) X(1/2) 1/R,
(z xy)[n] X(2)Y(2) contiene R, N R,
d[n] 1 Yz
a™u[n] —L |z| > |a]
—a"u[-n—1] —— lz| < |al
d[n — no) z7 e vz excepto 0 6 co
cos(won)uln| %’% |z| > 1
sin(won)uln] 172;’:1;)% |z| > 1

Transformada Z unilateral
+oo

X(z) = Z z[n]z™"

zn 4 ny| +— 2" X, (2) — 2[0]2" — -+ — z[n, — 1]z
1zt 4 b 2[—ny)

Teorema de valor inicial: z[0] = lim,_,o, X (2)

x[n —ney| +— 27" X, (2) + z[—

Identidades trigonométricas

e?? = cosh + jsinf

cos = 1/2(e?? +e777)

sinf = 1/25 (e7% — e779)

cos f = sin(f + 90°)

sin @ = cos(f — 90°)

sin?@ + cos? 6 = 1

cos? 0 = 1/2(1 + cos 20)

cos® 0 = 1/1 (3 cos  + cos 30)

sin? @ = 1/2 (1 — cos 20)

sin® @ = 1/1(3sin 6 — sin 36)

sin(a &+ 8) = sina cos 8 =+ cos asin 8
cos(a+ ) = cosacos f F sin asin 8

tan(a £+ 8) = (tana £ tan §) / (1 F tan actan 3)
1/2 cos(a — B) — 1/2 cos(a + fB)
1/2 cos(a — B) + 1/2 cos(a + B)
/2 sin(a — B) + 1/2 sin(a + )

sin asin § =
cosacos B =
sina cos =
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