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Fourier transform on R
Given
¢:R—=R
p(z) =e ™
consider the function
F:R—C

F(s) = [ et
R

For h € [—1, 1] by fundamental theorem of calculus we write

F h) - F st
(3 + ) (3) _ _27_(_2-/ / efﬂ'(t+1s+1h0) (t +is+ ’Lh@)
h teR J 6)0,1]

and passing the h — 0 limit inside the integrals by LDCT? we have F is differentiable and

F'(s) = —2m’/ (t+ is)e—w(t+is)2dt —0
teR

So F'is constant and is equal to F(0) = 1.

Now the Fourier transform of ¢ on R is obtained by

1 :/ e—7r(t-i—is)2 _ ewsz(ﬁ(s)
teR

Thus
P(s) = e ™ = p(s)
[1]
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