
PDR Z/3 - Prof.Dr.Ján Filo, LS 2011/2012

Pŕıklad 1. Nájdite riešenie rovnice

ut = kuxx −∞ < x <∞ , t > 0 ,

u(x, 0) = e−x ∀ x ∈ IR .

Pŕıklad 2. Nájdite riešenie rovnice

ut = kuxx −∞ < x <∞ , t > 0 ,

u(x, 0) =
{

1 : |x| ≤ l
0 : |x| > l

∀ x ∈ IR ,

kde l je kladná konštanta. Riešenie vyjadrite pomocou funkcie ε(x) =
2√
π

∫ x

0

e−p2
dp .

Pŕıklad 3. Nájdite riešenie rovnice

ut = kuxx −∞ < x <∞ , t > 0 ,

u(x, 0) =
{

1 : x ≥ 0
3 : x < 0 ∀ x ∈ IR .

Riešenie vyjadrite pomocou funkcie ε(x) =
2√
π

∫ x

0

e−p2
dp .

Pŕıklad 4. Nájdite riešenie rovnice

ut = kuxx −∞ < x <∞ , t > 0 ,

u(x, 0) = e3x ∀ x ∈ IR .

Pŕıklad 5. Nájdite riešenie rovnice

ut = kuxx −∞ < x <∞ , t > 0 ,

u(x, 0) =
{
e−x : x ≥ 0
0 : x < 0 ∀ x ∈ IR .

Riešenie vyjadrite pomocou funkcie ε(x) =
2√
π

∫ x

0

e−p2
dp .

Pŕıklad 6. Metódou separácie premenných riešte

utt = c2uxx 0 < x < π , t > 0 ,
u(0, t) = u(π, t) = 0 t ≥ 0 ,
u(x, 0) = 3 sinx 0 ≤ x ≤ π ,
ut(x, 0) = 0 0 ≤ x ≤ π .

Pŕıklad 7. Metódou separácie premenných riešte

utt = c2uxx 0 < x < π , t > 0 ,
u(0, t) = u(π, t) = 0 t ≥ 0 ,
u(x, 0) = 0 0 ≤ x ≤ π ,
ut(x, 0) = x sinx 0 ≤ x ≤ π .

Pŕıklad 8. Metódou separácie premenných riešte

utt = c2uxx 0 < x < π , t > 0 ,
u(0, t) = ux(π, t) = 0 t ≥ 0 ,
u(x, 0) = x+ sinx 0 ≤ x ≤ π ,
ut(x, 0) = 0 0 ≤ x ≤ π .



Pŕıklad 9. Metódou separácie premenných riešte

ut = kuxx 0 < x < π , t > 0 ,
u(0, t) = u(π, t) = 0 t ≥ 0 ,

u(x, 0) = sin3 x 0 ≤ x ≤ π .

Pŕıklad 10. Metódou separácie premenných riešte

ut = kuxx 0 < x < π , t > 0 ,
ux(0, t) = u(π, t) = 0 t ≥ 0 ,
u(x, 0) = x 0 ≤ x ≤ π .

Pŕıklad 11. Metódou separácie premenných riešte

ut = kuxx 0 < x < π , t > 0 ,
u(0, t) = ux(π, t) = 0 t ≥ 0 ,
u(x, 0) = x 0 ≤ x ≤ π .

Pŕıklad 12. Metódou separácie premenných riešte

4u = 0 0 < x < π , 0 < y < π ,

u(0, y) = u(π, y) = 0 0 ≤ y ≤ π ,
u(x, 0) = x2(π − x) 0 ≤ x ≤ π ,
u(x, π) = 0 0 ≤ x ≤ π .

Pŕıklad 13. Metódou separácie premenných riešte

4u = 0 0 < x < π , 0 < y < π ,

ux(0, y) = ux(π, y) = 0 0 ≤ y ≤ π ,
u(x, 0) = x2 0 ≤ x ≤ π ,
u(x, π) = 0 0 ≤ x ≤ π .

Pŕıklad 14. Metódou separácie premenných riešte

4u = 0 0 < x < π , 0 < y < π ,

ux(0, y) = u(π, y) = 0 0 ≤ y ≤ π ,
u(x, 0) = (π − x)2 0 ≤ x ≤ π ,
u(x, π) = 0 0 ≤ x ≤ π .


