Beispiel 4:
Funktion: f(x,y)= x“y" —4x' +5y°

Partielle Ableitungen: f.(x,y)=77? £, (x,y)=272

f(xy)=x"y"-4x" +5y°
f, (% y)=k<ty™ —atx™ f, (X y)=mx‘y™" +10y

Beispiel 5:

1 4

Funktion: f(x,y)=x"y" —4x>* 5y

Partielle Ableitungen: [, (x,y)="727? [, (x,y)=22?

k

f, (X y)=ax*"y” — 20k £ (Xy)=Ax“y L+ 2ky



o S(xy) = 2x°-24x-18y+3y’
f (x/y)=2x>-24x-18y +3y*

f(x/y)=6x*-24 = 0 — x=2 und x,=-2| S (2 3 f,)
f,(x/y)=—18+6y = 0 — y=3 S,(—2 3 f,)

Hesse — Matrix :

f f 12
H(f)z XX Xy N H(f): X O

fo Ty 0 6
Auswertung :

f,=24>0 - .
H, (f)= 12.2 . 0) (24 0 Auswertung o 0 positiv definit
Lo 6) L0 6 ’ det[o 6):144>o —> Minimum

f(2/3)=16-48-54+27 =59

f =—24<0

xx

12-(-2) O -24 0 indefinit
H S, ( f ) — ( ) _ Auswertung _24 0 B
0 6 0 6 det 0 6l” 144<0| —> SP
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§x3 —x 4y =12y

f,(x/y)=3y*-12 = 0 — y,=—2 und y,=2

Auswertung :
f,=—2<0 _ -
H ( f ) -2 0 Auswertung 5 0 negativ definit
= —) _
> 0 -12 det =24>0[ — Maximum
0 -12
f,=-2<0 ) o
H ( f ) -2 0 Auswertung 2 0 indefinit
= —) _
52 0 12 det =-24<0[ >8P
0 12
5 0 f,=2>0 i definit
indefini
H f — Auswertung 2 0
(1) (0 —12J det =-24<0[ —»SP
0 -12
f,=2>0 o o
( f ) _ 2.0 Auswertung 2 0 p03|t|V definit
s 0 12 det(0 12]:24>O —> Minimum

f(x/y)=x*-2x = 0 - x=0 und x,=2 S (0 -2 f) S, (2 -2 f,)
S,(0 2 f,) S,(2 2 1,)



f(x,y):%x2+2xy+y2 +4x+2y+3

f(X/y):%X2+2XY+y2+4X+2y+3

f(xIy)=x+2y+4 = 0

f,—f =
—r x5 x-2=0 > x=2
f,(x/y)=2x+2y+2 = 0

— = 242y+4=0 - y=-3 - S(2 -3 f)

1 2
H(f)= AW 5 indefinit — SP
2 2



3 Variablen

f(x,y,z) = 490+23¢:+2y—%1:2 —y2 —%zz +3xy+ 2xz

f(x/y/z):490+2x+2y—%x2—y2—%22+3xy+2xz

einsetzen 2_ 9X+3(1+§X]+2'2X =0
f(x/ylz)=2-9x+3y+2z = 0 2

f,(x/ylz)=2-2y+3x = 0 y = 1+%x
f,(x/ylz)=—z+2x = 0 ; = 9x
5—9x+%x+4x = 0 » x=10 » y=16 —» z=20

S(10 |16 | 20 | f)

f . f, -9 3 2
H(f)=|f, f, f,| > H(f)=[3 =2 o0
fzx 2y prd 2 0 -1
Auswertung :
© f =-9<0
) dm( ) 18-9-9>0
-9 3
@) det| 3 —2 0 |=-1<0
2 0 -1

— negativ definit — Minimum



