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1.(4 poäng) Bestäm lösningen u(x, t) till värmeledningsekvationen

∂u(x, t)

∂t
=
∂2u(x, t)

∂x2
, −∞ < x <∞, t > 0,

u(x, 0) = e−x2

, −∞ < x <∞.
(1)

L̊at U(ω, t) :=
∫∞
−∞ u(x, t)e−iωxdx vara Fouriertransformen i x-led. D̊a ger Fouriertransformer-

ing i x-led av (1)
∂U(ω, t)

∂t
= −ω2U(ω, t), t > 0

för varje ω ∈ R. Denna ordinära differentialekvation har lösningen

U(ω, t) = U(ω, 0)e−ω2t .

Begynnelsevillkoret e−x2
= u(x, 0) ger (se BETA) U(ω, 0) =

√
πe−ω2/4 och

U(ω, t) =
√
πe−ω2(t+1/4)

vars inverstransform är (se BETA)

u(x, t) =
e−x2/(4t+1)

√
4t+ 1

.
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