2.11 Fourier series and transforms

Fourier series
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Fourier transform*

Definition 1

F(s)= /:O\f(x)efznm dx
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f(x)= / ’ F(s)e?™ ds (2.482)

F(s)= : f(x)e ™ dx (2.483)
Definition 2 1_ w
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F(s)=— / f(x)e ™ dx (2.485)
Definition 3

f(x):E 1 F(s)e™ ds (2.486)

f(x) function of x

F(s)  Fourier transform of f(x)

“All three (and more) definitions are used, but definition 1 is probably the best.




Fourier transform theorems?

. N . . _ f,g general functions
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theorem (x)* j(x) = H(s)J"(s) (2.494) H(s)= h(x)
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“Defining the Fourier transform as F(s)=ffxf'(x)e*2"ixs dx.
b Also called the “power theorem.”
¢Also called “Rayleigh’s theorem.”
Fourier symmetry relationships
flx) = F() definitions
even = even real: f(x)=f"(x)
odd = odd imaginary: f(x)=—f"(x)

real, even =

real, odd =
imaginary, even =
complex, even =
complex, odd =
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imaginary, odd
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complex, even

complex, odd

complex, Hermitian
complex, anti-Hermitian

even: f(x)=f(—x)

odd: f(x)=—f(—x)
Hermitian: f(x)=f*(—x)
anti-Hermitian: f(x)=—f"(—x)




Fourier transform pairs®
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5(1—cos2ras)=asinc’as (2.513)

4Equation (2.499) defines the Fourier transform used for these pairs. Note that sincx =(sinnx)/(nx).




