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A1. Pomocou Charpitovej metódy vyriešte rovnicu.
1. a u(x, y) = (ax+y)2

2 + c

2. u(x, y) = bxay
1
a

3. u(x, y)2 = (ax + b)2 + a2y2

4. u(x, y)2 = (ay + b)2 + a2x2

5. x + y
a+yu = b

6. u(x, y) = 2axe−y − a2

2 e−2y + b

7. u(x, y) = a(a + y
x ) + bx2

8. ln (u(x, y)− ax) = y− a ln (a + y) + b

B. Sčı́tajte nasledujúce rady na daných intervaloch.
1. − ln (2 sin x

2 )

2.
∫ x

0

∫ y
0 ln (2 sin t

2)dt dy +
∞

∑
n=1

1
n3

3. x2

4 −
π2

12

4. 1
2

∫ x
0

∫ y
0 ln (2 tan t

2)dt dy +
∞

∑
k je nep.

1
k3

5. xy
4

6. Σ =



π
4 , 0 < x < 2y,
0, 2y < x < 2(π − y),
−π

4 , 2(π − y) < x < 2π,
π
8 , 0 < x = 2y < π,
−π

8 , π < x = 2(π − y) < 2π,

7. ecos x cos (sin x)

C.

a0 = 2
π , bn = 0, an = 2(−1+(−1)1+n)

π(n2−1) , n ≥ 1

∞

∑
n=1

(−1)n

16n2 − 1
=

1
2
−
√

2π

8

D. Vypočı́tajte.
1. π2

6

2. π4

90

3. π3

32 − 1

4. π3

12

F.

Pre f sú a0 = an = 0 a bn = −4(−1+(−1)n)
n3π

.

Pre f ′ sú a0 = 0, an = −4(−1+(−1)n)
n2π

≥ 0 a bn = 0.

G.

Pre |x| sú a0 = π
2 , an = 2(−1+(−1)n)

n2π
a bn = 0.
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H.

f (x) =
∞

∑
n=0

AnLn(x),

kde

An =

(
−1

2

) n−1
2 (2n + 1)(n− 2)!!

2
(

n+1
2

)
!

, n nepárne, An = 0, n párne

K. Použitı́m Fourierových radov nájdite riešenie začiatočnej, resp. okrajovej úlohy.

1.
∞

∑
n=1

6(−1)n

πn(π2n2 − 2)
sin πnx

2.
6− π2

3π4 +
6

π4 cos πx+
π2 − 4

π5 sin πx+
∞

∑
n=2

(
4(−1)n+1

π4n2 cos πnx +
2(−1)n+1

π3n
sin πnx

)

3. −ex
∞

∑
n=1

1
n!(n2 + 1)

+
∞

∑
n=1

(
1

(n− 1)!(n2 + 1)
sin nx +

1
n!(n2 + 1)

cos nx
)

4.
∞

∑
n=1

2(−1 + (−1)nn2π2 cos 1− (−1)nn2π2 + (−1)n)

πn(π2n2 − 1)
sin πnx

M.

y(x) =
∞

∑
n=1

√
2
L

sin
nπx

L

(
Cn cos

nπct
L

+ Dn sin
nπct

L

)
,

kde

Cn =

√
2
L

4hL
n2π2 sin

nπ

2
, Dn = 0
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R. Nájdite Fourierove transformácie nasledujúcich funkciı́.

1. −
√

πa ie−
w2
4a

2

2. 2 sin w
w − 4 sin2 (w/2)

w2

3. 2 sin (aw)
w

4. 4 sin2 (aw/2)
aw2

5. 4 sin (u/2) sin (v/2)
uv

T. Spočı́tajte

1. E(αx) ∗ E(βx) = E(αx)−E(βx)
β−α , α 6= β

2. E(αx) ∗ E(αx) = xE(αx)

3. ( f ∗ f )(x) =


x3

6 − x2 + x, x ∈ 〈0, 1〉 ,
− x3

6 + x2 − 2x + 4
3 , x ∈ 〈1, 2〉 ,

0, inak.

4. Λ(x)Λ(y). Využite fakt, že Π(x, y) ∗Π(x, y) = Π(x)Π(y) ∗Π(x)Π(y)

U. Nájdite riešenie integrálnej rovnice.

1. y(x) = 2(x−sin x)
πx2

2. ψ(x) = 2x
π(x2+1)

3. y(x) =
√

2e−2x2

π
1
4

V. Pomocou Fourierovej transformácie vyriešte diferenciálnu rovnicu.

1. y(x) = 3e−2x

{
e3x

3 , x ≤ 0
ex − 2

3 , inak

2. y(x) =
{

1
10 sin x− 3

10 cos x− e−2x

5 −
e−x

2 , x ≥ 0
0, inak
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W. Pomocou Fourierovej transformácie riešte rovnicu.

1. u(x, t) = g(x− t2/3)

2. u(x, t) = h(x− t)e−t

3. u(x, t) =
∫

R

e
(x−y)2

4c2t

2c
√

πt
f (y)dy

4. u(x, t) = 1/2
(

1
1+(x+t)2 +

1
1+(x−t)2

)

1. u(x, t) =
√

2√
π2

(
sin (t+cx)

t+cx + sin (t−cx)
t−cx

)
2. u(x, t) = − x

2 erf
(

x
2c
√

t

)
+

1
4c
√

πt

(
e−

(x−2)2

4tc2 + e−
(x+2)2

4tc2 − 2e−
x2

4tc2

)
+

x+2
4 erf

(
x+2
2c
√

t

)
+ x−2

4 erf
(

x−2
2c
√

t

)
3. u(x, t) = 100

X.

u(x, t) = (Heaviside(x)−Heaviside(x− t))e−bx
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