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Selected Transform Tables

TABLE2.1  SYMMETRY PROPERTIES OF THE FOURIER TRANSFORM

Fourier Transform

Sequence _
x[n] X (e/?)
1. x*[n] X*(e™I®)
2. x*[—n] X*(e/?)
3. Re{x[n]} X o(e/?) (conjugate-symmetric part of X (ef‘”))
4. jImix[n)} X ,(¢/®) (conjugate-antisymmetric part of X (e/¢))

5. x.|n] (conjugate-symmetric part of x[n]) Xg(e/?) = RelX (e/¥)}

6. x,[n] (conjugate-antisymmetric part of x[n]) jX,(ej“’) =jIm{X(ef“’)}

The following properties apply only when x[n] is real:

7. Any real x[n]

& Any real x[n] Xg(el®) = Xgp(e™/®) (real part is even)

9. Any real x[n] X (e/®) = =X (e /®) (imaginary part is odd)

10. Any real x[n] IX (/) = |X (e=/®)| (magnitude is even)
11. Any real x([n] LX (e/?) = —LX (¢e7/?) (phase is odd)
12 xe[n]  (even part of x[n]) Xp(el®)

13. xyln] (odd part of x[n] j.X[(l"/m)
p )

X (e/?) = X*(e~/®) (Fourier transform is conjugate symmetric)
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TABLE2.2 FOURIER TRANSFORM THEOREMS

Sequence Fourier Transform
x[n] X (e/®)
y[n] Y (e/®)
1. ax[n] + by[n] aX (e/?) + bY (e/®)
2. x[n —nygl (ng aninteger) e JONd X (e®)
21 ej“)()”x[n] X(ej(w—a)()))
4. x|—n] X (6_'jw)
X*(e/?) if x[n] real.
dX (e/?)
5. nx[n] J T
6. x[n] * y[n] X (€)Y (e/?)
L[ 10y (0—0)
7. x[n]yln] o . X (e/7)Y (e )d®

Parseval’s theorem:

= 2 _ 1 /n 1X (/) 2dw
8. Z\lx[n]l =5=]

n=—0od
C = . * l 4 jw Y* j(u 1
). Z x[nly [”]—_—ﬁ X ()Y (e/")dw
—TF
n=—0oQ
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TABLE2.3 FOURIER TRANSFORM PAIRS
Sequence Fourier Transform
1. §[n] 1
2. 5[)1 - H()] e /M0
o0
31 (—o0 < n < 00) Z 278(w + 27k)
k=—oc
4. a"uln] (lal < 1) —]‘
| —age I
5. uln) 1 3
Do uln o~ M
o + Z mé(w + 2mk)
k=—oc
6 (n+ a"uln] (lal <1) ‘1—
(1 — ae—J®)2
rsimw,(n +1)
7. - £ ufn] (jrl < 1) !
N p 1-2r Coswpe™J® 4 r2e—J2w
8. St wen X (/@) = 1, |o| < we,
mn 0, we <|wl<m
9. xfn] = 1. 0<n = M sinfw(M + 1)/21(,_1(1,/\4/2
0, otherwise sin(w/2)
o0
10. e/@on Z 278(w — wq + 2mk)
k=—00
o
11. cos(wgyn + ¢) Z [me!?8(w — wq + 27k) + e 1P8(w + Wy + 27k))

k=—0o<
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TABLE3.1 SOME COMMON z-TRANSFORM PAIRS
Sequence Transform ROC
1. &[n) 1 All 2
1
2. un] — lz| > 1
R 1
3. —ul[—n—1] —— lz] <1
4. 5[n —m) Al All z except 0 (if i > 0) or oo (if m < 0)
. 1
5. a"uln] e izl > |
- izl > lal
6 Jul-n 1) :
. —Q Ul—1! _— i
1 —gz71 12l < lal
-1
az
7. na"un) _
{ 1 —a1)2 lz| > |a|
-—1
., az
8. —na"ul-—n —1j m |z < |al
1 - 7!
9. cos(wgn)uln) cos(ewp)z lz| > 1
1 —2cos(wy)z ' + 272
. ]
10. si(won)uln| Sintele |z] > 1
1 —2cos(wg)z™! + 272
] == Sl Z_l
11. r" cos(wyn)u|n] r cos{wp)z lz] > r
1 = 2rcos(wy)z=! 4+ r2z72
s ,—1
12. " sin(won)uln) Sz = lz| > r
1 —2rcos(wy)z—! +r2z=2
n - _ ,N_—N
13, u.()gn;N 1, l—a"z 2l > 0
0, otherwise 1 —az™!
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TABLE 3.2

Property
Number

‘s

SONMLE .

Sechion

Reterence

RN

3.4.6
3.4.7

N\‘\lll\‘ll\'l‘
V(|
ln

Vo n

avynl + basn|

vyl

ol

nx|n|

v
Re{x|n])
Imix|n])

BT

xXpln] * xo[n|

TRANSFORM PROPERTILS

lransform
\'(0)
()
Na(o)
aXp() +bXH()
SN

X(2/z0)
_‘I’\:,_(:‘)

" dz
‘\"(:i)
-llx )+ X
5 (2) + X' ()]

ZI«\(:)—X (zH]
X*(1/z%)
X1(2)X2(2)

ROC'

R,

R\,

R,

Contains Ky MKy,

Ry, except for the possible
addition or deletion of
the origin or oo

[20| R\
R,

Contains R,

Contains R,

/R,
Contains R, N Ry,
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