
Okrajové úlohy pre oby£ajné diferenciálne rovnice:

(1) Rie²te okrajovú úlohu −u′′ + u = f(x), 0 < x < 2,
a) f(x) = 1, u(0)− u′(2) = 0, u(2) = −1,
b) f(x) = 1, u′(0) = 0, u(2) + u′(2) = 0,
c) f(x) = e2x, u(0) = 1, u(2) = 2
d) f(x) = e−x, u(0) = 0, u′(2) = 0.

(2) Rie²te okrajovú úlohu −u′′ + 9u = f(x), 0 < x < 1,
a) f(x) = x, u(0) = 0, u(1) = −1,
b) f(x) = 1, u′(0) = 0, u(1) + u′(1) = 0,
c) f(x) = e2x, u(0) = 1, u(1) = 2
d) f(x) = xe−x, u′(0) = 0, u′(1) = 0.

(3) Rie²te okrajovú úlohu xu′′ + u′ = f(x),
a) 1 < x < 2, f(x) = x, u′(1) = 0, u(2) = 0,
b) 1 < x < 2, f(x) = x, u′(1)− u(1) = 0, u′(2) = 0,
c) 0 < x < 1, f(x) = 0, |u(x)| ≤M, u(1) = 2
d) 1 < x < 3, f(x) = x, u′(1) = u′(3) = 0 (nemá rie²enie, pre£o?)
e) 1 < x < 3, f(x) = 2 − x, u′(1) = u′(3) = 0 (nekone£ne ve©a rie²ení,

pre£o?)

(4) Rie²te okrajovú úlohu x2u′′ + 2xu′ = f(x), 1 < x < 2,
a) f(x) = 1, u(1) = 0, u′(2) = −1,
b) f(x) = x, u′(1)− u(1) = 0, u′(2) = 0,

(5) Rie²te Sturmovu-Liovilleovu úlohu u′′ + λu = 0,

a) 0 < x < 4, u(0) = u(4) = 0,
b)0 < x < 4, u′(0) = u′(4) = 0,
c)0 < x < 4, u(0) = u′(4) = 0,
d) 0 < x < 4, u′(0) = u(4) = 0,
e) 0 < x < π

2 , u(0) = u(π2 ) = 0,
f) 0 < x < 1, u(0)− u′(0) = u(1) = 0 (Rie²te gra�cky)

(6) Rie²te Sturmovu-Liovilleovu úlohu
u′′ + λu = 0, 0 < x < 1, u(0) = 0, u(1) = 0,
rozloºte funkciu f(x) = x− x2 do Fourierovho radu pod©a systému vlast-
ných funkcií a ur£te druh konvergencie radu.

(7) Rie²te Sturmovu-Liovilleovu úlohu
u′′ + λu = 0, 0 < x < π

2 , u(0) = 0, u′(π2 ) = 0,
rozloºte funkciu f(x) = x2 − πx do Fourierovho radu pod©a systému

vlastných funkcií a ur£te druh konvergencie radu.
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