
Fundamentálńı řešeńı.

1O Nalezněte fundamentálńı řešeńı rovnice difuze s tlumeńım a konvekćı, tj.
řešeńı u = u(x, t) rovnice

∂tu+ au+ b∂xu− c2
d

dx
u = δ0(t)δ0(x) ,

kde a, b jsou reálné konstanty a c > 0.

2O Nalezněte u = u(x) řešeńı rovnice

u+ 2u′ + u′′ = δ0(x)

Nápomoc: ̂[e−xY (x)](ξ) = 1/(1 + 2πiξ).

3O Nalezněte u = u(x, t) řešeńı rovnice

∂ttu+ ∂txu = δ0(t)δ0(x)

Nápomoc: ŝgn(x)(ξ) = 1/iπξ.

4O Nalezněte fundamentálńı řešeńı Schrödingerovy rovnice, tj. u = u(x, t)
splňuj́ıćı

∂tu− i∆u = δ0(t)δ0(x)

Nápomoc: ̂[exp(ix2)](ξ) =
√
π exp(iπ/4) exp(−iπ2ξ2).

5O Nalezněte u = u(t) řešeńı rovnice

u(n) = δ0(t)

kde n ≥ 1. Vyjádřete s jeho pomoćı n-tou primitivńı funkci k dané f(t).

6O u′′(t)− a2u(t) = δ0(t), a > 0.

7O u′′(t) + 2γu′(t) + σu(t) = δ0(t), γ, σ > 0 a nav́ıc γ2 < σ.
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1. ∂tû(t, ξ) +K(ξ)û(t, ξ) = δ0(t), kde K(ξ) = a+ 2πiξb+ 4π2c2ξ2, tedy

u(x, t) =
e−at

√
4πtc2

exp

(
−(x− bt)2

4tc2

)
Y (t)

2. û(ξ) =
(
1 + 2πiξ

)−2
; odtud pak u(x) = xe−xY (x).

3. û(ξ, t) = y(t)Y (t), kde y(t) řeš́ı

y′′ + 2πiξy′ = 0 (1)

y(0) = 0, y′(0) = 1 (2)

Odtud y(t) = a + b exp(−2πiξt), kde a = −b = 1/2πiξ, a konečně
u(x, t) = Y (x)Y (t− x)Y (t).

4. K(x, t) = (4πt)−1/2 exp(−iπ/4) exp
(

iπx2

4t

)
.

5. u(t) = tn−1

(n−1)!
Y (t); 1

(n−1)!

∫ t

0
f(s)(t− s)n−1 ds.

6. u(t) = a−1 sinh(at)Y (t)

7. F.S. {e−γt cos(ωt), e−γt sin(ωt)}, ω =
√
σ − γ2 > 0;

u(t) = ω−1e−γt sin(ωt)Y (t)
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