
Fourier Transform Pairs

Time Function Fourier Transform
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Fourier Transform Properties

1. Linearity
If ( ) ( )x t X f↔  and ( ) ( )y t Y f↔ ,

then ( ) ( ) ( ) ( )ax t by t aX f bY f+ ↔ + .

2. Hermitian Symmetry
If ( )g t  is real-valued,

then ( ) ( )G f G f∗− = .

This means that ( )G f  is an even

function of f, and ( )G f(  is an odd

function of f.

Also, if ( )g t  is real and even, then

( )G f  is also real and even.

3. Time Shifting
If ( ) ( )g t G f↔ ,

then ( ) ( ) 02
0

j ftg t t G f e π−− ↔ .

4. Frequency Shifting
If ( ) ( )g t G f↔ ,

then ( ) ( )02
0

j f tg t e G f fπ ↔ − .

5. Differentiation

If ( ) ( )g t G f↔  and ( ) dg
x t

dt
= ,

then ( ) ( ) ( )2X f j f G fπ= .

6. Integration
If ( ) ( )g t G f↔  and
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y t g dα α

−∞
= ∫ ,

then ( ) ( ) ( ) ( )1
2 0

2

G f
Y f G f

j f
δ

π
= + .

7. Scaling
If ( ) ( )g t G f↔ ,

then ( ) 1 f
g at G
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.

8. Duality
If ( ) ( )h f g t=   � ,

then ( ) ( )g f h t− =   � .

9. Convolution
If ( ) ( )x t X f↔  and ( ) ( )h t H f↔ ,

and if ( ) ( ) ( )Y f X f H f= ,

then ( ) ( ) ( )y t x h t dτ τ τ
∞
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= −∫ .

10.Convolution
If ( ) ( )x t X f↔  and ( ) ( )z t Z f↔ ,

and if ( ) ( ) ( )y t x t z t= ,

then ( ) ( ) ( )Y f X Z f dν ν ν
∞

−∞
= −∫ .


