Discrete-time Fourier transform properties

Sequences x [n], y[n] Transforms X (ed %), Y (eI %) Property
az[n] + by[n] aX(eIW) + bY (eIW) Linearity
z[n — nygl eTIWNd X (eIW) Time shift

eJ@0™ z[n]

X (ej (w—wg) ) Frequency shift

z[—n] X (e™Idw) Time reversal
Jw
nx[n] J uxdi;—) Frequency diff.
z[n] * y[n] X(eTI9Y)Y (e I¥) Convolution
z[n]y[n] % I X(eje)Y(ej(‘“_G))dG Modulation

Common discrete-time Fourier transform pairs

Sequence Fourier transform
§[n] 1
§[n — ng] e—dwno
1 (—o0o < n < o0) Zgo:—oo 27 (w + 27k)
n 1 1
aul[n] (Ja| < 1) epp— T
u[n] 1—6%-7.“) +Z’3o:7007r5(w+27rk)
n 1aun al <1 N
(n+ Da"uln] (la] < 1) Ty
sin(wen) X(ejw) _ 1 w| < we
T 0 we < |lw| <7
R sin[w(M+1)/2] ,—jwM/2
0 otherwise sin(w/2)
eJwon TR o 278 (w — wg + 27k)
Z-transform properties
Sequences z [n], y[n] Transforms X (2z), Y (2) ROC Property
az[n] + by[n] aX(z) +bY(z) ROC contains Ry M Ry Linearity
z[n — ngl 27 "d X (z) ROC = Ry Time shift
zg)Lac[n] X(z/z2q) ROC = |zg| Ry Frequency scale
z*[—n] X*(1/2%) ROC = 5 Time reversal
x
nxn] 7z%iz) ROC = Ry Frequency diff.
z[n] * y[n] X(2)Y (2) ROC contains Ry M Ry Convolution
x* [n] X*(z*) ROC = Ry Conjugation
Common z-transform pairs
Sequence Transform ROC
§[n] 1 All z
1
u[n] T—.—T 2] >1
1
—u[—n — 1 P —— z| <1
[ ] —1 |21
6[n — m] 2T ™ All z except O or co
n 1
a™uln] T asz—T [z] > |al
—au[-n — 1 —1 z| < |a
[ ] —1 121 < lal
na™uln ez~ z| > |a
(] =Ty 121 > lal
—nau[-n — 1 ez z| < |a
[ ] =Ty 121 < lal
a™ 0<n<N_—1, _ 4 N_—N
= = l1—a Z—l |z] >0
0 otherwise l—az
—1
1—cos(wqg)z
cos(wgn)u[n z| > 1
(won)uln] 1—2005(w0)z71+z72 |zl
_ —1
r™ cos(wgmn)uln] L—rcos(wg)z |z| > |r]

1—2rcos(w0)z71+r2z72




