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1. a) fx = 2x ln y − y2

x
+ 1, fxx = 2 ln y + y2

x2 ,

fy =
x2

y
− 2y lnx, fyy = −x2

y2
− 2 lnx, fxy =

2x
y
− 2y

x

b) fx = ex−y2(x2 + 2x) + 2
x
+ 1, fxx = ex−y2(x2 + 4x+ 2)− 2

x2 ,

fy = −2yx2ex−y2 , fyy = ex−y2(−2x2 + 4x2y2), fxy = −2y(x2 + 2x)ex−y2

c) fx = 3(x+ 3)2(y + 6)2, fxx = 6(x+ 3)(y + 6)2,
fy = 2(x+ 3)3(y + 6), fyy = 2(x+ 3)3, fxy = 6(x+ 3)2(y + 6)

d) fx = −x(y − x2)−
1
2 , fxx = −(y − x2)−

1
2 − x2(y − x2)−

3
2 ,

fy =
1
2
(y − x2)−

1
2 , fyy = −1

4
(y − x2)−

3
2 , fxy =

1
2
x(y − x2)−

3
2

e) fx = 1− y
x2 , fxx = 2y

x3 , fy =
1
x
, fyy = 0, fxy = − 1

x2

f) fx = 16x+ 4x3 − 8xy2, fxx = 16 + 12x2 − 8y2,
fy = −32y − 8yx2 + 16y3, fyy = −32− 8x2 + 48y2, fxy = −16xy

g) fx = ln( y2

2x+1
)− 2x

2x+1
, fxx = −4 x+1

(2x+1)2
, fy =

2x
y

, fyy = −2x
y2

, fxy =
2
y

h) fx = 3x2yz2 + 4xy2z, fxx = 6xyz2 + 4y2z, fy = x3z2 + 4x2yz, fyy = 4x2z,
fz = 2x3yz + 2x2y2 + 15z2, fzz = 2x3y + 30z,
fxy = 3x2z2 + 8xyz, fxz = 6x2yz + 4xy2, fyz = 2x3z + 4x2y

i) fx1 = ex2−x3 + 1
2
x2(x1x2 + x3)

− 1
2 + (x1 + x3

2)−1,

fx1x1 = −1
4
x2

2(x1x2 + x3)
− 3

2 − (x1 + x3
2)−2,

fx2 = x1e
x2−x3 + 1

2
x1(x1x2 + x3)

− 1
2 , fx2x2 = x1e

x2−x3 − 1
4
x1

2(x1x2 + x3)
− 3

2 ,

fx3 = −x1e
x2−x3 + 1 + 1

2
(x1x2 + x3)

− 1
2 + 2x3

x1+x3
2 ,

fx3x3 = x1e
x2−x3 − 1

4
(x1x2 + x3)

− 3
2 + 2x1−2x3

2

(x1+x3
2)2

,

fx1x2 = ex2−x3 − 1
4
x1x2(x1x2 + x3)

− 3
2 + 1

2
(x1x2 + x3)

− 1
2 ,

fx1x3 = −ex2−x3 − 1
4
x2(x1x2 + x3)

− 3
2 − 2x3

(x1+x3
2)2

,

fx2x3 = −x1e
x2−x3 − 1

4
x1(x1x2 + x3)

− 3
2

j) fxj
= 1

n
, j = 1, 2, ..., n, fxixj

= 0, i, j = 1, 2, ..., n

k) fxj
= 1

n
(x1x2...xn)

1
n
−1(x1x2...xj−1xj+1...xn) =

1
n
xj

1
n
−1 · n
√
x1 · ... · xj−1xj+1 · ... · xn,

j = 1, 2, ..., n .

2. a) Minimum in (4, 3), (Sattelpunkt in (−4, 3))
b) Minimum in (2,−5) und in (−2,−5), (Sattelpunkt in (0,−5))
c) keine Extrempunkte
d) Minimum in (0, 0), (Sattelpunkte in (3, 1), (−3, 1), (3,−1), (−3,−1))

3. Maximum in (14, 10)

4. Maximum in (6, 66... ; 3, 33...)



5. Minimum in (16, 9) (y = −9 entfällt)

6. a = 70, Maximum in (12, 41), Gewinn G(12, 41) = 1477

7. 1%ige Erhöhung der Nutzensfunktion


