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Sinais discretos

+o0o
Convolugao: z1[n] * xe[n| = Z zi[klxan — k] , z[n]*dn] =zn] , zn]*dn—m]=xn—m]
k=—o00
SLIT .
= yln] = z[n]*hln], hin] = G{o[n]} , yln] = z"xh[n] = H(2)z", H(z) = Y h[k]z="" = Z{h[n]}

k=—o0

Resp. em frequéncia:
M(w)exp(jop(w)) = H(z = exp(jw)) , h[n] real, z[n] = cos(wn) = y[n] = M(w)cos(wn + ¢(w))

Transformada Zz
Z{a"u[n|} =

z
> el Bl — 1} = —— o] <

z o z
G_a?’ 2 > Ja| ,  Z{-na" 'u[-n]} = G—a?’ 2] < |al

Z{zn]} = X(2),2 € Q & Z{z[-n]} =X, 27 e Qp , Z{x1[n] * 22[n]} = Z{x1[n]} Z{x2[n]}

Z{na" tuln]} =

Z{n™z[n]} = <—z%> X(2) | kz_: kmzlk] = Z{n x[n]}‘zzl ,1€Q,, meN
Z{y[n] = z[n —mluln —m]} = 27" Z{z[nJuln]} , meZy, Q=D
m—1
Z{z[n + mlu[n]} = 2™ <Z{x[n]u[n]} -y x[k‘]z_k)  meZ,
k=0
n z az
z n—m _ z n _
{( m >a u[n]} e ayi |z| > ]a] , meN | {na"uln]} Goa? |z| > |al
n+m\ n o y—many A
Z{( m )au[n]}—(l az" ") —(Z_a)m+1,m€N,]z\>]a\
z[0] = | |1im X (z), Q exterior de um circulo , z[4+o0] = lirr%(z —1D)X(2), |z|>p,0<p<1
z|—+o0 z—r
Transformada Z aplicada a probabilidade
+o0 +o0
Gx(z) =&z} = Z{plnl} = ) plkl" = Y Pr{X=k}:"
k=—o00 k=—o00
X1
Sequéncias p[n] a direita do 0:  Gx(z) = Z E@GX(Z) Zzoz"

e =l . o-ep)-e(? L e = (3) 2ol
k

X, Y var. aleatérias independentes = E{zFTV)} = £{z%}1£{zY}

X, Y var. aleatérias independentes = E{z( T = £{(z)*}1£{(z*)¥}
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Coeficientes a determinar (equagoes a diferengas)
m
D(p)yln]=0 = yn|= Z arfr[n]  fr[n] modos préprios (considerando multiplicidades)
k=1

Se A é raiz de multiplicidade r de D()), entdo A\, nA", ..., n"~!A\" sdo modos préprios.

D(p)yln] = N(p)z[n] , se D(p)z[n] =0 entdo D(p)D(p)y[n] =0

Solugao forcada:  y[n] =yn[n] +yrn] = D()ysln] = N(p)z[n] , D(p)ys[n] =0

y¢[n]: combinagao linear dos modos forgados (considerando multiplicidades e ressonancias)
Sinais continuos

d t +oo
Gr(t) = u(t+T/2) —ult = T/2), 3(t) = Sult) , ult) = / 5(8)d5 . / F(DS(t)dt = £(0)

Tosy(t) = o(t) % Zy(t) = To(t) # y(t) = u(t) x x(t) x y(t) ,  —(2(t) * y(t)) = (t) *y(t) = x(t) * y(t)

SLIT: y(t) = (t) * h(t), h(t) = G{o(t)}

+oo
y(t) = exp(st) x h(t) = H(s)exp(st), H(s) = /_ h(t) exp(—st)dt = L{h(t)}, s € Qp

L{exp(—at)u(t)} = :1(1, Re(s+a) >0, L{y(t)=x(t—1)} = X(s)exp(—sT7), Qy =y
+o0
Sinais ortogonais: (z(t)y*(t)) = / z(t)y*(t)dt =0 , Projecao ortogonal: (e(t)g;(t)) =0, Vk

Gram-Schmidt g1 (¢) = fi(t) ;  gx(t) = fu(t) —

Série de Fourier

00 oo
1 1
z(t) = Z cr exp(jkwot) & ¢ = T /T~"3(t) exp(—jkwot)dt T /T lz(t)|dt = Z |le|? (poténcia média)
k=—00 b —oo
1 I
Fs{z(t)tr ={crtwy = c= f/ z(t)dt (valor médio) , x(0) = Z Ck
T k=—o00

fs{%x(t)}T = {jhwocktey » Fs{ / ; 2(B)ds} = {jk%ock}w (2(t) com valor médio 0)

+oo
x(t) real: z(t) =aog + Z (ak cos(kwot) + bsen(kwot))
k=1
1

2 2
ag = o = / x(t)dt , ar = (cx+c_p) = T/ x(t) cos(kwot)dt , by, = j(cg—c_k) = T/ x(t)sen(kwot)dt
T T T



