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In[1]:= Off[General::spelll]

In[3347] :=
Print ["Lésungen Ubungsblatt 6, zum 06.06.2006"]

Print["1."]

Print[" a)"]

flx_, y_1] :=x2+2*x*y+3*y2;

gradf = Simplify[{dx f[x, y], 6y £[x, y1}];
< xE[%, ¥] Oxyf[x, ¥]

v,xE[%x, ¥] Oy,yf[x, ¥] )]

’

)
H = Simplify| ( s

Hxy[x_, y_] =H;

Print[" VE(x,y) = ", gradf // MatrixForm];

Print[" VE(x,y) == 0 => ", Solve[{gradf[[1]] =0, gradf[[2]] =0}, {x, y}]1]
Print[" H =", H//MatrixForm];

Print[" H(0,0) = ", Hxy[O0, 0] // MatrixForm];

Print[" detH(0,0) = ", Det[Hxy[O0, 0]], " > O => definit."]

Print[" Mit f4x > 0 => positiv definit => Minimum in (0,0)"]

Clear[f, gradf, H, Hxy];

Print[" b)"]
1
flx_,y]:iz= ———;
Vx2+2%xy2+1
gradf = Simplify[{dx £[x, y], Oy £[x, y1}1;
xxE[X, Y] Ok yf[x, vl ]]
y,xf[xr vl ay,yf[xl vl

’

)
H = Simplify| ( s

Hxy[x_, y_] =H;

Print[" VE(x,y) = ", gradf // MatrixForm];

Print[" VE(x,y) == 0 => ", Solve[{gradf[[1]] == 0, gradf[[2]] =0}, {x, y}]]
Print[" H =", H//MatrixForm];

Print[" H(0,0) = ", Hxy[O0, 0] // MatrixForm];

Print[" Alle Eigenwerte < 0 => negativ definit => Maximum in (0,0)"]

Clear[f, gradf, H, Hxy];

Print[" c)"]

flx_, vy ] :=x2-x*xy+y>;

gradf = Simplify[{dx f[x, y], &y £[x, ¥]}1;
x,xE[%x, Y] Ox,yf[x, ¥]

v.xE[%x, ¥] Oy,yf[x, ¥] )]

2

’

)
H = Simplify| ( s

Hxy[x_, y_] =H;

Print[" VE(x,y) = ", gradf // MatrixForm];

Print[" V£(x,y) == 0 => ", Solve[{gradf[[1]] == 0, gradf[[2]] =0}, {x, y}1]

Print[" H = ", H//MatrixForm];

Print[" H(0,0) = ", Hxy[O0, 0] // MatrixForm];

Print[" detH(0,0) = ", Det[Hxy[O0, 0]], " < O => indefinit => Sattelpunkt in (0,0)."]
. \ 1 1 Y 1 1 . )

Pr:l.nt[ ][{(1—2—,—6-) =", ny[l—z—, —é-] //MatrJ.xForm],
. \ 1 1 o 1 1 \ _ e

Pr:l.nt[ detH(l—z—,—é-) =", Det[ny[l—z—, —6—]], > 0 => definit. ]

Print[" Mit f,x > 0 => positiv definit => Minimum in (1—2-,-2-)"]

Clear[f, gradf, H, Hxy];

Print["2."]
flx_, y_1] :=x2+2*x*y+3*y2;
dfx[x_, Y—] = Ox f[xl Y];
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dfy[x_, y_] =0y £[x, y];
dfxx[x_, y_] = ax,xf[xr vl;
dfxy([x_, y_] =0 y£[x, y1;
dfyy[x_, v_] =0y, y£[x, ¥];
taylor = £[x0, y0] + (x-x0) »dfx[x0, yO0] + (y -y0) »dfy[x0, yO0] +
(x - x0)? (y-y0)?
——— +dfxx[x0, y0] + (x-x0) % (y -y0) »dfxy[x0, y0] + — *dfyy[x0, yO0];
Print[" £(x,¥)x0,y0o = ", taylor]
Print[" = ", Simplify[taylor]]
Clear[f, dfx, dfy, dfxx, dfxy, dfyy, taylor];

Print["3."]
1

flx ,y ] iz ——;

Vx2+2%xy2+1
dfx[x_, y_] =06x f[x, yl;
dfy[x_, y_]1 =06y £f[x, y];
dfxx[x_, y_] =0x,xf[x, ¥];
dfxy[x_, y_]1 =0« £f[x, v];
dfyy[x_, y_1=0y,y£f[x, y];
taylor([x0_, y0_] := £[x0, yO0] + (x-x0) »dfx[x0, yO0] + (y-y0) »dfy[x0, yO] +

(x-x0)* (y-y9)?
——— +dfxx[x0, y0] + (x-x0) * (y - y0) »dfxy[x0, y0] + —2—— *dfyy[x0, yO0];

Print[" a)"]

Print[" £(x,y)1,.1 = £(x,y) = ", taylor[1, -1]]

Print[" = ", Simplify[taylor[l, -1]]]
Print[" Test:"]

taylorxya[x , y_] = Simplify[taylor[l, -1]];

Print[" £(1,-1) = ", £[1, -1]]

Print[" E(l,—l) = ", taylorxyall, —1]]

Print[" b)"]

Print[" £f(x,¥)0,0 = ", taylor[0, 0]]
Print[" Test:"]

taylorxyb[x_, y_] = Simplify[taylor[0, 0]];
Print[" £(0,0) = ", £[0, 0]]

Print[" £(0,0) = ", taylorxyb[0, 0]]

pl =Plot3D[f[x, y], {x, -2, 2}, {y, -2, 2}, AxesLabel -» {"x-Achse", "y-Achse", "z-Achse"}];
P2 = Plot3D[taylorxya[x, y], {x, -0.5, 1.5},

{y, -2, 0.5}, AxesLabel » {"x-Achse", "y-Achse", "z-Achse"}];
p3 =Plot3D[taylorxyb[x, y], {x, -0.7, 0.7}, {y, -0.7, 0.7},

AxesLabel -» {"x-Achse", "y-Achse", "z-Achse"}];
p4 = Show[p2, pl, ViewPoint » {2, 1.5, 1.5}, AxesLabel » {"x-Achse", "y-Achse", "z-Achse"}];
p5 = Show[p3, pl, ViewPoint » {2, 1.5, -1.2}, AxesLabel » {"x-Achse", "y-Achse", "z-Achse"}];
Clear[f, dfx, dfy, dfxx, dfxy, dfyy, taylor];
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Lésungen Ubungsblatt 6, zum 06.06.2006

2 (x+Y)

VE(xy) = (2 (x+3y)

VE(x,y) == 0 => {{x->0, y>0}}

oo - (2 7]

detH(0,0) = 8 > 0 => definit.

Mit fux > 0 => positiv definit => Minimum in (0, 0)

X
(1+x2+2 y2)3/2
372

VE(x,y) = [_ ,
(1+x2+2y2)

VE(x,y) == 0 => {{x->0, y>0}}

—1+2x2-2y? 6x
(1+x2+2 y2)°>/2 (1+x2+2 y2)°/2

6xy _ 2(1+x274y2)
(1+x2+2y2)°7? (1+x2+2y2)°/?

-1 O)

B(0,0) = (0 -2

Alle Eigenwerte < 0 => negativ definit => Maximum in (0,0)
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detH(0,0) = -1 < 0 => indefinit => Sattelpunkt in (0,0).
B 2 -1
) = (—l 1 )

detH(%,%) =1 >0 => definit.

o+

H 1
(17~

Mit fyx > 0 => positiv definit => Minimum in <ﬁ’

)

o) -

£(%,¥)x0,y0 = (x-%0)2+x0%+2 (x-x0) (y-y0) +3 (y-y0)?+2x0y0+3y0%+ (x-x0) (2x0+2y0) + (y-y0) (2x0+6y0)

= x2+2xy+3y2
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a)

E(x,y)

f(x,¥)1,1

(711 -x?>+36y+4y°-6x (3+27Y))

€
64

Test:

— [N

£(1,-1)

E(1,-1)

Test:

£(0,0)

£(0,0) =1

0]
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<
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¥
N
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z-Achse
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