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Formelsammlung zur Klausur

• Leibniz-Formel :

det(A) =
∑
σ∈Sn

sign(σ) aσ(1),1 · aσ(2),2 · . . . · aσ(n),n.

• Cramer’s Regel :

xi =
det(a1, . . . , ai−1, b, ai+1, . . . , an)

det(A)
.

• Cosinus-Satz :

cos(γ) =
< x, y >

‖x‖ ‖y‖
.

• Taylor-Formel :

f(x + ν) = f(x) + ∂νf(x) +
∂2

νf(x)

2!
+ . . . +

∂k
νf(x)

k!
+ Rk+1(x, ν)

mit Rk+1(x, ν) =
∂k+1

ν f(x + ξν)

(k + 1)!
für ξ ∈ [0, 1].

• Polarkoordinaten: Transformationsfunktion:

T (r, ϕ) =

r cos(ϕ)

r sin(ϕ)

 .

Jacobi-Matrix:

JT (r, ϕ) =

cos(ϕ) −r sin(ϕ)

sin(ϕ) r cos(ϕ)

 ,

det(JT (r, ϕ)) = r.

• Zylinderkoordinaten: Transformationsfunktion:

T (r, ϕ, t) =


r cos(ϕ)

r sin(ϕ)

t

 .



Jacobi-Matrix:

JT (r, ϕ, t) =


cos(ϕ) −r sin(ϕ) 0

sin(ϕ) r cos(ϕ) 0

0 0 1

 ,

det(JT (r, ϕ, t)) = r.

• Kugelkoordinaten: Transformationsfunktion:

T (r, ϕ, γ) =


r cos(ϕ) sin(γ)

r sin(ϕ) sin(γ)

r cos(γ)

 .

Jacobi-Matrix:

JT (r, ϕ, γ) =


cos(ϕ) sin(γ) −r sin(ϕ) sin(γ) r cos(ϕ) cos(γ)

sin(ϕ) sin(γ) r cos(ϕ) sin(γ) r sin(ϕ) cos(γ)

cos(γ) 0 −r sin(γ)

 ,

det(JT (r, ϕ, t)) = −r2 sin(γ).
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