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Sinais discretos
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degrau: uln] = { On<0 impulso: d[n| = { On£0 d[n] = uln] —uln — 1], wuln] = kz_ooé[k‘]
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Convolucao: x1[n| * zo[n] = Z xilklze[n — k] , x[n]*d[n] =x[n] , z[n|x*dn—m]=2xn—m]|
k=—o00
SLIT .
= yln] = a[n)xh[n], hln] = G{6[n]} . yln] = 2"*hin] = H(2)z", H(z) = Y h[k]z=™" = Z{h[n]}

k=—o00
Resp. em freqiiéncia:
M(w)exp(jop(w)) = H(z = exp(jw)) , hln] real , z[n] = cos(wn) = y[n| = M (w)cos(wn+ ¢(w))
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Transf. Z: Z{z[n]}= Z k]2, Z{a”u[n]}zz_

k=—o00
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Z{—a"u[-n—1]}=
|2| > lal, Z{-a"u[-n—1]}=—
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n—1 = z z a —na" tu[-n]} = &
Z{na u[n]}_(z_a)2’||>|| A [—n]} oo’

Z{zn)} = X(2),2€ Qe & Z{z[-n]} =X, 27 e Qy , Z{x1[n] * 22[n]} = Z{x1[n]} Z{x2[n]}
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Zy: 2Z =|l—-2—] X Mxlkl =2 1€
mezis zpmal) = (-a5) X . k_zwk et} 1e,
m—1
Z{yln] = oln—mlufn —ml} = =" Z{anjuln]}, Z{zln+mluln]} = 2 (Z{elluln]} - Y 2lk]=)
k=0
n n—mn, . z 2 n . az? + a*z
Z{<m>a u[n]}—i(z_a)erl,|z|>|a|,m€N . Z{n*a"u[n]} = C—ap . |zl > al
Z nm a"uln] p = (1 —az"1)~ ) = G m e N, |z]| > |a
m B - (z—a)mtl ’
x[0] = | |lim X (z) , Qy exterior de um circulo , z[4+o00] = liml(z —1DX(2), |z2|>p,0<p<1
z|—+o0 =
+o0o +o0o
Transf. Z e Probabilidade: ~ Gx(z) = £{z"} = Z{pln]} = Y plk]" = > Pr{X =4k}
k=—o00 k=—o00
R
Gx(z) = Z — —Gx(2)| 2", X,Yvar. aleat. independentes = E{zFT = £{zX1{(29)V}
= n!dz" 2=0

£} = holk] ELK™) = SR, ok =) - £, e(xm) = (37) 2tolal)
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Eq. dif. (Transf. Z): Z{y[n + 2Ju[n]} = 22Y (2) — 2%y[0] — 2y[1], Z{y[n + Yu[n]} = 2Y(2) — zy[0]

Eq. dif. (Coef. a determinar): py[n] = y[n + 1], Autofungdo (SLIT): z[n] = 2" = y¢[n| = H(z)z"
D(p)yln] =0 = y[n] =31 apfeln],  fr[n] modos préprios (considerando multiplicidades)

A: raiz de multiplicidade r de D(\) = A", nA", ..., n"~'A\" (r modos préprios)
D(p)yln] = N(p)z[n] , se D(p)z[n] =0 entdo D(p)D(p)y[n] =0
Solugao forgada:  y[n] = yu[n] +ysln] = D(p)ysln] = N(p)z[n] , D(p)yaln] =

= Z brgr[n],  gr[n] modos for¢ados (considerando multiplicidades e ressonéancias)



