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Sylinterikoordinaatisto
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Pallokoordinaatisto
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Koordinaattimuunnokset vektorille f

Karteesinen ↔ sylinterikoordinaatisto

x = ρ cosϕ, y = ρ sinϕ, z = z,

ρ =
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x2 + y2, ϕ = arctan(y/x), z = z.
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Karteesinen ↔ pallokoordinaatisto

x = r sin θ cos ϕ, y = r sin θ sin ϕ, z = r cos θ,
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Sylinteri ↔ pallokoordinaatisto

ρ = r sin θ, ϕ = ϕ, z = r cos θ,

r =
√

ρ2 + z2, θ = arctan(ρ/z), ϕ = ϕ.
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Vektori-integraalilaskennan kaavoja

Karteesinen koordinaatisto

d� = ux dx + uy dy + uz dz

dSx = ux dy dz

dSy = uy dx dz

dSz = uz dx dy

dV = dx dy dz

Sylinterikoordinaatisto

d� = uρ dρ + uϕρ dϕ + uz dz

dSρ = uρρ dϕ dz

dSϕ = uϕ dρ dz

dSz = uzρ dρ dϕ

dV = ρ dρ dϕ dz

Pallokoordinaatisto

d� = ur dr + uθr dθ + uϕr sin θ dϕ

dSr = urr
2 sin θ dθ dϕ

dSθ = uθr sin θ dr dϕ

dSϕ = uϕr dr dθ

dV = r2 sin θ dr dθ dϕ

Gaussin lause
∫
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Stokesin lause
∫
S

∇× f · dS =
∮
C

f · d�

Vakioita

ε0 = 8.854 · 10−12 As
Vm

µ0 = 4π · 10−7 Vs
Am

kB = 1.38 · 10−23 J
K

e = 1.60 · 10−19 C


