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MA2BP CAN3 6. cvičeńı 27. 3. 2018 2 / 8



Mocninné řady

Pro p̌ripomenut́ı:

Mocninnou řadou se sťredem v bodě x0 a koeficienty an rozuḿıme
řadu funkćı tvaru

∑
an(x − x0)n.

Každá mocninná řada konverguje ve svém sťredu x0.

Je-li lim supn→∞
n
√
|an| = K , nazýváme

č́ıslo r = 1
K poloměr konvergence

interval
(
x0 − 1

K , x0 + 1
K

)
interval konvergence

Pro poloměr konvergence r rovněž plat́ı:

Existuje-li limn→∞
n
√
|an|, je r = 1

limn→∞
n
√

|an|
.

Existuje-li limn→∞

∣∣∣ an+1

an

∣∣∣, je r = limn→∞

∣∣∣ an
an+1

∣∣∣.
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Př́ıklady

Určete součet mocninné řady

1
∑∞

n=1 n · xn
[
I = (−1, 1), s(x) = x

(1−x)2

]

2
∑∞

n=1 (−1)n+1 xn+1

n(n+1)

[I = (−1, 1〉 , s(x) = (x + 1) ln (x + 1)− x ]

3
∑∞

n=1 (−1)n−1 x2n−1

2n−1

[I = 〈−1, 1〉 , s(x) = arctg x ]

Užit́ım derivováńı nebo integrováńı určete součet mocninné řady

1
∑∞

n=1
x2n−1

2n−1

[
I = (−1, 1), s(x) = 1

2 ln 1+x
(1−x)

]

2
x

1·2 + x2

2·3 + x3

3·4 + . . .

[
I = (−1, 1)\{0}, s(x) = 1 + 1−x

x ln (1− x)
]
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Diferenciálńı rovnice
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Obyčejné diferenciálńı rovnice 1. řádu

Teorii je ťreba načerpat z p̌rednášek, zde jen stručný p̌rehled.

Obyčejná diferenciálńı rovnice 1. řádu je rovnice tvaru F (x , y , y ′) = 0,
kde F je funkce ťŕı proměnných, definovaná v G ⊂ R3.

Řešeńım rovnice F (x , y , y ′) = 0 je funkce y = h(x), pro niž plat́ı

[x , h(x), h′(x)] ∈ G

F (x , h(x), h′(x)) = 0

Vy̌rešit diferenciálńı rovnici znamená naj́ıt množinu všech řešeńı - tzv.
obecné řešeńı, které záviśı na konstantě C jako na parametru.

Dosazeńım konkrétńı hodnoty za C źıskáme tzv. partikulárńı řešeńı.

Často chceme, aby platila tzv. počátečńı podḿınka y (x0) = y0.
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[x , h(x), h′(x)] ∈ G

F (x , h(x), h′(x)) = 0
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Diferenciálńı rovnice se separovanými proměnnými

Diferenciálńı rovnice se separovanými proměnnými je rovnice tvaru
y ′ = P(x) · Q(y), p̌ŕıpadně Q(y) · y ′ = P(x).

Při řešeńı rovnice y ′ = P(x) · Q(y) postupujeme takto:

y ′ nahrad́ıme výrazem dy
dx (vzpomeňte nap̌r. na definici derivace)

řeš́ıme rovnici dy
dx = P(x) · Q(y)

uprav́ıme ji do tvaru
∫

dy
Q(y) =

∫
P(x)dx

vypoč́ıtáme p̌ŕıslušné integrály, nezapomeneme na konstantu

zohledńıme p̌ŕıpadnou počátečńı podḿınku

urč́ıme i p̌ŕıpadná singulárńı řešeńı (která p̌ri použit́ı p̌redchoźıho
postupu muśıme vyloučit)
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MA2BP CAN3 6. cvičeńı 27. 3. 2018 7 / 8
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řeš́ıme rovnici dy
dx = P(x) · Q(y)

uprav́ıme ji do tvaru
∫

dy
Q(y) =

∫
P(x)dx
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Př́ıklady

Separaćı proměnných určete obecné řešeńı rovnice

1 x2 + 1 + y ′ cos y = 0

[
sin y = − x3

3 − x + C
]

2
yy ′√
1 + y2

+
x√

1 + x2
= 0

[√
1 + x2 +

√
1 + y2 = C

]

3 x2y ′ = 1− y

[
y = 1− C · e

1
x

]

Určete partikulárńı řešeńı DR, které splňuje danou podḿınku

1 y − xy ′ = a(1 + x2y ′), y(1) = 1

[
y = a+x

ax+1 , a 6= −1
]

2 y ′ sin x · sin y = cos x · cos y , y
(
π
4

)
= 0

[
y = arccos

√
2

2 sin x

]

3 y ′ sin x = y ln y , y
(
π
2

)
= 1

[y = 1]

4 (1 + ex) yy ′ = ex , y(0) = 1

[
y =

√
2
(
ln (1 + ex) + 1

2 − ln 2
)]
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1 y − xy ′ = a(1 + x2y ′), y(1) = 1

[
y = a+x

ax+1 , a 6= −1
]

2 y ′ sin x · sin y = cos x · cos y , y
(
π
4

)
= 0

[
y = arccos

√
2

2 sin x

]

3 y ′ sin x = y ln y , y
(
π
2

)
= 1

[y = 1]

4 (1 + ex) yy ′ = ex , y(0) = 1

[
y =

√
2
(
ln (1 + ex) + 1

2 − ln 2
)]
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1 y − xy ′ = a(1 + x2y ′), y(1) = 1

[
y = a+x

ax+1 , a 6= −1
]

2 y ′ sin x · sin y = cos x · cos y , y
(
π
4

)
= 0

[
y = arccos

√
2

2 sin x

]

3 y ′ sin x = y ln y , y
(
π
2

)
= 1

[y = 1]

4 (1 + ex) yy ′ = ex , y(0) = 1

[
y =

√
2
(
ln (1 + ex) + 1

2 − ln 2
)]
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1 x2 + 1 + y ′ cos y = 0
[
sin y = − x3

3 − x + C
]

2
yy ′√
1 + y2

+
x√

1 + x2
= 0

[√
1 + x2 +

√
1 + y2 = C

]
3 x2y ′ = 1− y

[
y = 1− C · e

1
x

]
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1 x2 + 1 + y ′ cos y = 0
[
sin y = − x3

3 − x + C
]

2
yy ′√
1 + y2

+
x√

1 + x2
= 0

[√
1 + x2 +

√
1 + y2 = C

]
3 x2y ′ = 1− y

[
y = 1− C · e

1
x

]
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3 x2y ′ = 1− y

[
y = 1− C · e

1
x

]
Určete partikulárńı řešeńı DR, které splňuje danou podḿınku

1 y − xy ′ = a(1 + x2y ′), y(1) = 1
[
y = a+x

ax+1 , a 6= −1
]

2 y ′ sin x · sin y = cos x · cos y , y
(
π
4

)
= 0

[
y = arccos

√
2

2 sin x

]
3 y ′ sin x = y ln y , y

(
π
2

)
= 1 [y = 1]

4 (1 + ex) yy ′ = ex , y(0) = 1
[
y =

√
2
(
ln (1 + ex) + 1

2 − ln 2
)]
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