Z-Transform Pairs

Sequence Transform ROC
1. &8[n] 1 All z
1
2. u[n] 1—__—2_—1' IZI > 1
3. —u[—n —1] 1 1zl <1
' 1—z1
4. §[n — m] z " All z except O (if m > 0)
or oo (if m < 0)
5. a"uln] i_—;"j' 1zl > la|
6. —a"u[—n — 1] -1—_—1;-_—1 |z| < |al
-1
az
7. na”u[n] A —az-1)? |z| > |al
-1
8. —na"u[—n — 1] a fzz“l)z Iz| < |a|
1 — [cos wglz™ !
9. 1
[cos won]u[n] T —[Zcoswolz—1 + 22 1z] >
. [sin a)()]Z—“l
10. 1
[sin worn]u(n] T —[Rcoswolz—L + 22 1zl >
11. [r” cos won)uln] 1 — [r coswojz! 1zl > r
. w
0 1 —[2r coswolz—1 +r2z-2
. [r sin wg]z™!
12. [»”
[#” sin worn)un) 1 —[2r coswolz—L + 7222 (z] > r
N _—N
13. 1—a”z 1zl > 0

a”?, 0<n< N-—-1,
0, otherwise

1 —az1




Z-Transform Properties

TABLE 10.1 PROPERTIES QF THE z-TRANSFORM
Sectlon Property Signat z-Transform ROC
x[n] X(z) R
x;i[#] Xi(2) R’
x2fnl X:(2) R;
10.5.1 Lmeanty axi[n] + bx;(n) aX () + bX:(z) Al Jeast the nlersection of R, and R,
10.5.2 Time shufting y[n — np) 7" X{2) R, except for the possible addition or
deletion of the ongin
10.5.3 Scaling in the z-domamn e/ x(n} X(e '*z) R
2x1n) Xz} wR
a"x{n] X '2) Scaled version of R (ie., @R = (he
set of points {|«|z} for 710 R)
10.54 Time reversal xA-n] Xz " Inverted R (1c., R™' = the st of
pownts 7', where 2 is in R)
10.5.5 Time expansion xulal = { Al m=rk for some integerr  X(2%) R'™ (ie., the ser of points 7"¥, where
0. n#rk zismR)
1056 Conjugation x'Tn) X'z R
10.5.7 Convolution xi[n]» x3{n) X (2)XA2) At least the intersection of R, and R;
1057 First difference xla] -~ x[n—=1] (1 -z HX( At Jeast the intersechon of £ and
|zl =0
10.5.7 Accumulation ez X K] T"-I?X(z} At least the intersection of R and
|z > |
1058  Differcatiation nx(n) :‘%" R
in the z-domain
1059 Inial Value Theorem

If x[n] = O for = < 0, then
x[0] = !imX(Z)




