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6 FOURIER TRANSFORM 34

6 Fourier transform

6.1 Basic properties
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6.2 Resolution of equations 35

by the definition of the inverse Fourier transform and the Fourier transform of a convolution,

90 = [ gedo= [~ Fwhwas= [~ o= [ ()P

Problem 6.1.7 We compute the Fourier transform, F(—u” +u)(w) = (|w|? + 1)u(w) = (Jw|? +
Dg(w) f(w) = f(w); so —u" +u=f.

6.2 Resolution of equations
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so u = f % g where g(w) = m; this implies g(z) = ge_)‘m. The solution is finally
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b) u(x,t) = e~ 4t | which is a gaussian that as it is re-scaled with the time, lowering
) ul VAarkt
and extending itself, it is moving to the left, if ¢ > 0, with a maximum at z = —ct.

2 4

c) If we write u(z,t) = v(z + ct, t), then v satisfies the heat equation.
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b) If we write u(z,t) = e v (z,t), then v satisfies the heat equation.
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b) We transform and arrive to
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o2 W 0, 0<z <L hich implies 2(z, ) = G ( )Sinh((L —x)w)_l_A ( )sinh(xw)

~ which implies @(z, w) = g1 (W) ————F——> w)———.
u =g, x =0, P ’ g sinh(Lw) 92 sinh(Lw)

u= /g\27 T = L7

The solution is then u = ¢ * F} + go * F5, where F} and F5 are the inverse Fourier trans-
sinh((L — x)w) d sinh(zw)

f f tively.
orms o sinh(Lw) an Sinh(Lw) respectively
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