
ECE 5650/4650 Tables for Exam I

Sequence Sum Formulas

Sum Condition
nP
kD0

k D 1
2
n.nC 1/ none

N2P
kDN1

k D 1
2

�
.N 2

2 CN2/ � .N1 C .N1 � 1/
2 � 1/

�
N1 < N2

N2P
kDN1

ak D aN1�aN2C1

1�a
none

nP
kD0

ak D 1�anC1

1�a
none

nP
kD0

kak D
aŒ1�.nC1/anCnanC1�

.1�a/2
none

1P
kD0

ak D 1
1�a

jaj < 1

1P
kD0

kak D a

.1�a/2
jaj < 1

Fourier Transform Symmetry Properties

Sequence xŒn� Fourier Transform X.ej!/

1: x�Œn� X�.e�j!/

2: x�Œ�n� X�.ej!/

3: RefxŒn�g Xe.e
j!/ (conjugate symmetric part of X.ej!))

4: ImfxŒn�g Xo.e
j!/ (conjugate anti - symmetric part of X.ej!))

5: xeŒn� XR.e
j!/

6: xoŒn� jXI .e
j!/

Real xŒn� only
7: Any real xŒn� X.ej!/ D X�.e�j!/ (FT is conjuugate symmetric)
8: Any real xŒn� XR.e

j!/ D XR.e
�j!/ (real part is even)

9: Any real xŒn� XI .e
j!/ D �XI .e

�j!/ (imaginary part is odd)
10: Any real xŒn�

ˇ̌
X.ej!/

ˇ̌
D
ˇ̌
X.e�j!/

ˇ̌
(magnitude is even)

11: Any real xŒn� †X.ej!/ D �†X.e�j!/

12: xeŒn� (even part) XR.e
j!/

13: xoŒn� (odd part) jXI .e
j!/
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Summary of Fourier Transform Theorems

Sequence
xŒn�; yŒn�

Fourier Transform
X.ej!/; Y.ej!/

1: axŒn�C byŒn� aX.ej!/C bY.ej!/

2: xŒn � nd � (nd an integer) e�j!ndX.ej!/

3: ej!0nxŒn� X.ej.!�!0//

4: xŒ�n�
X.e�j!/

X�.ej!/ if xŒn� real
5: nxŒn� j dX.e

j!/

d!

6: xŒn� � yŒn� X.ej!/Y.ej!/

7: xŒn�yŒn� 1
2�

R �
��
X.ej�/Y.ej.!��//d�

Parsevals Theorem

8:
1P

nD�1

jxŒn�j
2
D

1
2�

R �
��

ˇ̌
X.ej!/

ˇ̌2
d!

9:
1P

nD�1

xŒn�y�Œn� D 1
2�

R �
��
X.ej!/Y �.ej!/d!

Useful Fourier Transform Pairs
Sequence Fourier Transform
1: ıŒn� 1

2: ıŒn � n0� e�j!n0

3: 1 .�1 < n <1/
1P

kD�1

2�ı.! C 2�k/

4: anuŒn� .jaj < 1/ 1
1�ae�j!

5: uŒn� 1
1�e�j! C

1P
kD�1

�ı.! C 2�k/

6: .nC 1/anuŒn� 1
.1�ae�j!/2

7:
rn sin!p.nC1/

sin!p
uŒn� .jr j < 1/ 1

1�2r cos!pe�j!Cr2e�j 2!

8: sin!cn
�n

X.ej!/ D

�
1; j!j < !c
0; !c < j!j < �

9: xŒn� D

�
1; 0 � n �M

0; otherwise
sinŒ!.MC1/=2�

sin.!=2/ e�j!M=2

10: ej!0n
1P

kD�1

2�ı.! � !0 C 2�k/

11: cos.!0nC �/ �
1P

kD�1

�
ej�ı.! � !0 C 2�k/C e

�j�ı.! C !0 C 2�k/
�
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A Summary of z-Transform Theorems

Sequence Transform ROC
1: ax1Œn�C bx2Œn� aX1.z/C bX2.z/ Rx1

\Rx2

2: xŒn � n0� z�n0X.z/
Rx; except possibly
zero or infinity

3: zn0xŒn� X.z=z0/ jz0jRx

4: nxŒn� �z dX.z/
dz

Rx; except possibly
zero or infinity

5: x�Œn� X�.z�/ Rx
6:RefxŒn�g 1

2
ŒX.z/CX�.z�/� ContainsRx

7: ImfxŒn�g 1
2j
ŒX.z/ �X�.z�/� ContainsRx

8: xŒ�n� X.1=z/ 1=Rx
9: x1Œn� � x2Œn� X1.z/X2.z/ ContainsRx1

\Rx2

10: Initial value theorem:
xŒn� D 0; n < 0

lim
z!1

X.z/ D xŒ0�

Useful z-Transform Pairs
xŒn� X.z/ ROC

ıŒn� 1 all z
ıŒn �m� z�m all z except z D 0 if m > 0

and jzj D 1 if m < 0

anuŒn� 1
1�az�1 jzj > jaj

�anuŒ�n � 1� 1
1�az�1 jzj < jaj

nanuŒn� az�1

.1�az�1/2
jzj > jaj

�nanuŒ�n � 1� az�1

.1�az�1/2
jzj < jaj

.nC 1/anuŒn� 1
.1�az�1/2

jzj > jaj
.nC1/.nC2/���.nCk�1/

.k�1/Š
anuŒn� 1

.1�az�1/k
jzj > jaj

rn cos.!on/uŒn� 1�.r cos!o/z
�1

1�.2r cos!o/z�1Cr2z�2 jzj > r

rn sin.!on/uŒn� .r sin!o/z
�1

1�.2r cos!o/z�1Cr2z�2 jzj > r

cosh.nb/uŒn� 1�.coshb/z�1

1�.2 coshb/z�1Cz�2 jzj > maxfjebj; je�bjg

sinh.nb/uŒn� .sinhb/z�1

1�.2 coshb/z�1Cz�2 jzj > maxfjebj; je�bjg�
an; 0 � n � N � 1

0; otherwise
1�aN z�N

1�az�1 jzj > 0
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