
Lösungen zum 34. Präsenzblatt für MfI 3

1. Aufgabe :

∇× f =




∂yf3 − ∂zf2

∂zf1 − ∂xf3

∂xf2 − ∂yf1




=




0− 0
0− 0
1− 1




= 0

Fx = 2x + y

F = x2 + yx + C(y, z)

=⇒ Fy = x + Cy(y, z)

!= x

=⇒ Cy(y, z) = 0

=⇒ C(y, z) = D(z) + c

Fz = 0 + Dz(z)

!= 2z

=⇒ D(z) = z2 + c

=⇒ F (x, y, z) = x2 + yx + z2 + c
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2. Aufgabe :

f(x, y) =
1
y
− 1

x
− 4x + y

∇f =
( −4 + x−2

1− y−2

)

!= 0

=⇒ 0 = −4 + x−2

x1,2 = ±1
2

=⇒ 0 = 1− y−2

y1,2 = ±1

Hesse-Matrix:

H(f) =
( −2x−3 0

0 2y−3

)

H(f)(0.5, 1) =
( −16 0

0 2

)

det(H) < 0 =⇒ Sattelpunkt

H(f)(0.5,−1) =
( −16 0

0 −2

)

det(H) > 0 und fxx, fyy < 0 =⇒ Maximum : f(0.5,−1) = −6

H(f)(−0.5, 1) =
(

16 0
0 2

)

det(H) > 0 und fxx, fyy > 0 =⇒ Minimum : f(−0.5, 1) = 6

H(f)(−0.5,−1) =
(

16 0
0 −2

)

det(H) < 0 =⇒ Sattelpunkt
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