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Table of Fourier Transform Pairs

Function, f(t) Fourier Transform, F(�)

Definition of Inverse Fourier Transform

�
�

��

� ��

�

� deFtf tj)(
2
1)(

Definition of  Fourier Transform

�
�

��

�

� dtetfF tj�
� )()(

)( 0ttf � 0)( tjeF �

�
�

tjetf 0)( � )( 0�� �F

)( tf �
)(1

�

�

�

F

)(tF )(2 �� �f

n

n

dt
tfd )( )()( �� Fj n

)()( tfjt n�

n

n

d
Fd
�

�)(

�
��

t

df �� )( )()0()(
���

�

� F
j
F

�

)(t� 1

tje 0� )(2 0���� �

(t)sgn
�j
2



Fourier Transform Table
UBC M267 Resources for 2005

F (t) F̂ (ω) Notes (0)

f(t)

∫ ∞

−∞
f(t)e−iωt dt Definition. (1)

1

2π

∫ ∞

−∞
f̂(ω)eiωt dω f̂(ω) Inversion formula. (2)

f̂(−t) 2πf(ω) Duality property. (3)

e−atu(t)
1

a+ iω
a constant, <e(a) > 0 (4)

e−a|t|
2a

a2 + ω2
a constant, <e(a) > 0 (5)

β(t) =

{
1, if |t| < 1,
0, if |t| > 1

2 sinc(ω) = 2
sin(ω)

ω
Boxcar in time. (6)

1

π
sinc(t) β(ω) Boxcar in frequency. (7)

f ′(t) iωf̂(ω) Derivative in time. (8)

f ′′(t) (iω)2f̂(ω) Higher derivatives similar. (9)

tf(t) i
d

dω
f̂(ω) Derivative in frequency. (10)

t2f(t) i2
d2

dω2
f̂(ω) Higher derivatives similar. (11)

eiω0tf(t) f̂(ω − ω0) Modulation property. (12)

f

(
t− t0
k

)
ke−iωt0 f̂(kω) Time shift and squeeze. (13)

(f ∗ g)(t) f̂(ω)ĝ(ω) Convolution in time. (14)

u(t) =

{
0, if t < 0
1, if t > 0

1

iω
+ πδ(ω) Heaviside step function. (15)

δ(t − t0)f(t) e−iωt0f(t0) Assumes f continuous at t0. (16)

eiω0t 2πδ(ω − ω0) Useful for sin(ω0t), cos(ω0t). (17)

Convolution: (f ∗ g)(t) =

∫ ∞

−∞
f(t− u)g(u) du =

∫ ∞

−∞
f(u)g(t− u) du.

Parseval:

∫ ∞

−∞
|f(t)|2 dt =

1

2π

∫ ∞

−∞

∣∣∣f̂(ω)
∣∣∣
2

dω.
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Some Useful Mathematical Relationships
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Useful Integrals
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