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Řešte diferenciálnı́ rovnici y′ = x(2 − y) s počátečnı́ podmı́nkou y(−1) = 3

y′ = x(2 − y) y 6= 2

y′
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eln |2−y| = e−x2+c
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k, k ∈ R
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2 − y = e−x2
k, k ∈ R − {0}

y = 2 e−x2
k, k 0
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Rovnice je separovatelná. f (x) = x, g(y) = y − 2.
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Před samotnou separacı́ proměnných (tj. podělenı́m funkcı́
g(y) = y − 2) najdeme konstantnı́ řešenı́. To splňuje podmı́nku
g(y) = y − 2 = 0. Konstantnı́m řešenı́m je tedy funkce y(x) = 2.
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Separujeme proměnné pro y 6= 2.
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Integrujeme.
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Můžeme použı́t ”substituci”
y = y(x)

dy = y(x)′ dx
a přejı́t nalevo k

proměnné y.
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Obě strany integrujeme a dostáváme obecné řešenı́ diferenciálnı́
rovnice v implicitnı́m tvaru.
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Budeme se snažit vyjádřit y.
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Osamostatňujeme y na levé straně, tj. násobı́me −1.
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Odlogaritmujeme, tj. použijeme inverznı́ funkci k přirozenému
logaritmu, kterou je exponenciála.
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Navı́c platı́ e−x2+c = e−x2
· ec = e−x2

k, přičemž k je nutně kladné.
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Absolutnı́ hodnota je vždy kladná, zrušı́me-li ji, dostaneme i záporná
čı́sla. Můžeme to zapsat pomocı́ konstanty k, kterou povolı́me kladnou
i zápornou - mimo nuly.
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Vyjádřı́me y.
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Konstantnı́ řešenı́ y = 2 můžeme do tohoto řešenı́ zahrnout - pro k = 0.
Dostáváme tak obecné řešenı́ v explicitnı́m tvaru.
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Hledáme partikulárnı́ řešenı́.
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Do obecného řešenı́ dosadı́me počátečnı́ podmı́nku.
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Dosadı́me k do předpisu řešenı́.
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