
Substituce

Věta 1 (o substituci). Necht’ G ⊂ Rn je otevřená množina a ϕ : G → Rn je prosté
regulárńı zobrazeńı. Necht’ u je funkce na M ⊂ ϕ(G). Potom∫

M
u(x) dx =

∫
ϕ−1(M)

u(ϕ(t))|Jϕ(t)| dt,

pokud alespoň jedna strana má smysl.

Polárńı souřadnice

x(r, α) := r cosα,

y(r, α) := r sinα

r > 0,

−π < α < π,

Jϕ(r, α) = r.

Zobecněné polárńı souřadnice

x(r, α) := x0 + ar cosα,

y(r, α) := y0 + br sinα

r > 0,

−π < α < π,

Jϕ(r, α) = abr.

Sférické souřadnice

x(r, β, γ) := r cos γ cosβ,

y(r, β, γ) := r cos γ sinβ,

z(r, β, γ) := r sin γ

r > 0,

−π < β < π,

−π
2
< γ <

π

2
,

Jϕ = r2 cos γ

1



Zobecněné sférické souřadnice

x(r, β, γ) := x0 + ar cos γ cosβ,

y(r, β, γ) := y0 + br cos γ sinβ,

z(r, β, γ) := z0 + cr sin γ

r > 0,

−π < β < π,

−π
2
< γ <

π

2
,

Jϕ = abcr2 cos γ

Cylindrické souřadnice

x(r, α, z) := r cosα

y(r, α, z) := r sinα,

z(r, α, z) := z

r > 0,

−π < α < π,

z ∈ R

Jϕ = r

Zobecněné cylindrické souřadnice

x(r, α, z) := x0 + ar cosα

y(r, α, z) := y0 + br sinα,

z(r, α, z) := z0 + z

r > 0,

−π < α < π,

z ∈ R

Jϕ = abr
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