
Proof of some important Fourier Transform properties 
 
1)Theorem Scaling 
If a  is a nonzero real number, then 
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2)Theorem Time Shifting 
If 0t  is a real number, then 

[ ]

dtettfe

dtettfttfF

ttiti

ti

)(
0

00

00 )(

)()(

−−
∞

∞−

−

−
∞

∞−

−=

−=−

∫
∫

ωω

ω

 

Let dtduttu ===>−= 0  
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3)Theorem Frequency Shifting 
If 0ω  is any number, then 
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4)Theorem Time Reversal 
{ } )(-)-( ωFtfF =  
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5)Theorem Symmetry 
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By the formula for the inverse Fourier transform  
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6)Theorem Modulation 
First, we know { } )()( ωFtfF =  and { } )(21 ωπδ=F . 
If 0ω  is a real number, then 
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If 1)( =tf  { } { } )(21f(t) ωπδ== FF  

Find the fourier transform of )cos( 0tω  
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Find the fourier transform of )sin( 0tω  
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Example: 

Find the fourier transform of )2cos()()2cos(3)( 4 ttftetg t == −  tetf 43)( −=  
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Important Example: Solve for y(t) using fourier transform in the following ODE 
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