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Fourier finite duration on both the left and right sides [i€. x(n) = 0 for o < np < 0
Transform and n > ny > 0). These types of signals are sometimes called right-sided, lefi-

P chy v sided, and finite-duration two-sided, signals, respectively. The determination of the
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TABLE32 PROPERTIES OF THE Z-TRANSFORM

Herramientas

Property Time Domain 2z-Domain ROC

Notation x(n) X@) ROC:rz <lzl<n
xi(n) Xi2) ROC;
xaln) X@) ROC,
Linearity ayx(n) + ayxa(n) aXi(2) +a; Xo(2) At least the intersection of ROC,
and ROC;
Time shifting x(n—k) X @) That of X(z), except z =0 if k >0
and z=o0if k <0
Scaling in the z-domain  a"x(n) X(a™'2) lalry < |zl < lalr,

Time reversal x(~n) Xz L Iz} < 1
7 7

Conjugation x*(n) X' ROC

Real part Relx(m} HX@+x°@) Includes ROC

Imaginary part Im{x(m) Hx@ - x )] Tncludes ROC

Differentiation in the  nx(n) L)

2z-domain 4z

Convolution xi(n) # xy(n) X1(2)X2(2) At least, the intersection of ROC,
and ROCy

n<lzl<n

X1(2) and X,y
Initial value theorem If x(n) causal x(0) _]|m X(2)

1
Multiplication X mxa(n) i;ff#x.mx, (5) vldv At least rury <1zl < Fiura
g v

& 1
Parseval's relation > s = Eﬁx““”‘i“/"')v"du

Correlation Faa) =51+ x2(~1)  Ryqu(@ = Xi()X2(z™") At least, the intersection of ROC of
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where G =bp/ap. Thus X (z) has M finite zeros at z = z; .24 (the roots of
the numerator polynomial). N finite poles at z = py, pa..... py (the roots of the
denominator polynomial), and |N — M} zeros Gf N > M) or poles f A < M) at
the origin z =0, Poles or zeros may also occur at 2 = . A zero exists at 2 = oo if
X(c0) =0 and a pole exists at z = 62 if X (c0) = 0. If we count the poles and zeros
at zero and infinity, we find that X(z) has exactly the same number of poles as zeros,

We can represent X(z) graphically by a pole-zero plor (or parern) in the
€ S TEpTESEIL L) STApHcaty oy a pore ey
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