
(1) Rie²te okrajovú úlohu
e−xu′′ − e−xu′ = ex, 0 < x < 1; u′(0) = u(1) = 0.

Samoadjungovaný tvar : (e−xu′)′ = ex,
e−xu′ =

∫
ex dx = ex + c1.

u′(x) = e2x + c1e
x.

u′(0) = 1 + c1 = 0 ⇒ c1 = −1.

u′(x) = e2x − ex.

u(x) =

∫
u′(x) dx =

1

2
e2x − ex + c2,

u(1) = 1
2
e2 − e+ c2 = 0 ⇒ c2 = e− 1

2
e2,

u(x) =
1

2
e2x − ex + e− 1

2
e2.

(2) Rie²te okrajovú úlohu :
−u′′ + 4u = cos 2x, u′(0) = u′(π

2
) = 0.

r2 − 4 = 0, r1,2 = ±2.
uh(x) = c1 cosh 2x+ c2 sinh 2x,
up(x) = A cos 2x+B sin 2x,
u′′p(x) = −4A cos 2x− 4B sin 2x.
−u′′p(x) + 4up(x) = 8A cos 2x+ 8B sin 2x = cos 2x =⇒
A = 1

8
, B = 0 =⇒ up(x) = 1

8
cos 2x,

u(x) = uh(x) + up(x) = c1 cosh 2x+ c2 sinh 2x+ 1
8
cos 2x,

u′(x) = −2c1 sinh 2x+ 2c2 cosh 2x− 1
4
sin 2x,

u′(0) = 2c2 = 0 =⇒ c2 = 0;
u′(π

2
) = −2c1 sinhπ = 0 =⇒ c1 = 0

u(x) =
1

8
cos 2x.

1



(3) Rozloºte funkciu f(x) = x do Fourierovho radu pod©a orto-
gonálneho systému {cos(2n− 1)x} v priestore L2(0,

π
2
).

f(x) =
∑∞

n=1 cn cos(2n− 1)x,

cn = 4
π

∫ π
2

0
x cos(2n− 1)x dx

= 4
π

([
x sin(2n−1)x

2n−1

]π/2
0
−
∫ π

2

0
sin(2n−1)x

2n−1
dx

)
= 4

π

(
π(−1)n−1

2(2n−1)
)− 1

(2n−1)2

)
.

u(x) =
∞∑
n=1

4

π

(
π(−1)n−1

2(2n− 1)
− 1

(2n− 1)2

)
cos(2n− 1)x.


