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Teorie

Definice 1. Necht’ f : [0,∞) → R je funkce. Jej́ı Laplaceovou transformaćı rozumı́me
funkci

L(f)(x) :=

∫ ∞
0

f(t)e−xtdt,

kde x je reálné č́ıslo. (Lze ji definovat i pro č́ısla komplexńı, čehož budeme občas
využ́ıvat.)

Definice 2. Skokovou (neboli Heavisidovu) funkci definujeme následovně:

ua(t) =

{
0; t < a;
1; t > a,

v bodě a dodefinujeme libovolně, zpravidla nulou.

Hint

sin 3t cos t =
1

2
(sin 4t+ sin 2t)

Př́ıklady

1. Spočtěte Laplaceovu transformaci

(a) 2 + 3te−2t − 4t2e−3t

(b) 3 sin 2t− 5 cos 2t

(c) t2 − 1 + 3e−t + cos 2t

(d) t(sin 2t+ 4 cos 2t)

(e) (t+ 2) cos 3t

(f) 3 sin 3t cos t

(g) e−2t(3 cos 3t− 4 sin 3t)

(h) t sin 4t+ (3te−2t)′

(i) e−3t cos(2t+ π
2 ) + sin 3(t− π)

(j) 5 · 2−t − 4t3t

2. Spočtěte Laplaceovu transformaci

(a)

f(t) =

{
1; 0 ≤ t ≤ 2
0; t > 2,

(b)

f(t) =

{
t; 0 ≤ t ≤ 3
0; t > 3,

(c)

f(t) =


0; 0 ≤ t ≤ 1
e−t; 1 ≤ t ≤ 2
, 0; t > 2

1



(d)

f(t) =

{
cos t; 0 ≤ t ≤ π

2
1; t > π

2 ,

(e)

f(t) =


1; 0 ≤ t ≤ π/4
sin 2t; π/4 < t ≤ π

2 ,
0; t > π

2

(f)

f(t) =


t; 0 ≤ t ≤ 1
2− t; 1 < t ≤ 2,
0; t > 2

(g)

f(t) =

{
1− cos t; 0 ≤ t ≤ π
0; t > π.

3. Spočtěte Laplaceovu transformaci periodické funkce

(a)

f(t) =

{
1; 0 ≤ t ≤ 1
−1; 1 < t < 2.

(b)

f(t) =

{
sin t; 0 ≤ t ≤ π
0; π < t < 2π.

(c)

f(t) =


t; 0 ≤ t ≤ 1
2− t; 1 < t ≤ 2
0; 2 < t < 3.
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