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1l. Procesamiento Digital de Sefiales: Transformada Z

Propiedades de la Transformada

TABLE 3.2 PROPERTIES OF THE Z-TRANSFORM

Bilateral

Property Time Domain z-Domain ROC
Naotation x{n) X(z2) ROC:r < |21 <y
x(n) Xi(2) ROC,
xz(n) Xa(2) ROC;

Linearity ayx (n) + ayx;(n) X (2) + ay Xalz) At least the intersection of ROC;
and ROC;

Time shifting x{n — k) ' X(2) That of X(z), except z =0if k = 0
and z=o00ilk <0

Scaling in the z-domain  a"x(n) X(@'s) lajry < |z| < |alr

i 1

Time reversal x(—n) X(z™1) — <z| = L
r

Conjugation x*(n) Xz R‘OC

Real part Re{x(n)} X + x°2") Includes ROC

Imaginary part Imfx(m)} HEGTED olt)| Includes ROC

Differentiation in the nxin) _ld.;(;) n<ll<n

z-domain £

Convolution xi(n) * xz(n) X (2) Xa(2) At least, the intersection of ROC,
and ROC,

Correlation Fun =0 *x(=1)  Ryy(2) = X Xa(™") At least, the intersection of ROC of

Initial value theorem If x(n) causal

Multiplication Ky (npxz(n)

Parseval's relation

x(0) = lim X(z2)
ey

ii_jﬁx.(m,\', (%) vldy

3 . 1 NP
3 nmrgm = Fjﬁéx.w)xm,‘u W ldy

Xi(z) and X,(z7")

At least ryry <zl <
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11l. Procesamiento Digital de Sefiales: Transformada Z

Tabla de Transformadas Candnicas

TABLE 3.3 SOME COMMON Z-TRANSFORM PAIRS

Signal. x(n) z-Transform. X(z) ROC
1 a(n) 1 All =
1
2 uln) ﬁ 1zl > 1
3 3 ! |zl = lal
a"uin) g 2
az”}
4 na"ulr) Toars izt > lal
1

5 —au(-n-1 B — Izl < lal
1—-az}
5 !
6  ~natu(—n-—1) T—aTp |2} < fal
1—:""cos
7 (cos wynju(n) ____-__“‘\J__: kIl > 1
1=22"'cosany+ 277
2 lsiney
8 (sin ewyn)uin) m izl > 1
. 1—az"' cosany
9 {a" cosexnluln) P Py v, 12 > jal
='sin
10 (a”sinwyn)uin) = I! > lal

1 -2az-'cosan + a2z-?
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11l. Procesamiento Digital de Sefiales: Transformada Z

Series de tiempo CAUSALES asociadas a
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Figure 3.11 Tu'ned main behavior of a single-real pole causal signal as a functio
of the location of the pole with respect 1o the unit circle.
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11l. Procesamiento Digital de Sefiales: Transformada Z

Series de Tiempo POLO doble:
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Figure 3.12 Time-domain behavior of causal signals corresponding to a double (m = 2) real
pole, as a function of the pole location.
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11l. Procesamiento Digital de Sefiales: Transformada Z

Series de Tiempo POLOS complejos conjugados:
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Figure 113 A pair of complex-conjugate poles ponds to causal signals with
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