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Loesungen zum 8. Blatt

1. Aufgabe

Inf1]:= f[X_, vy , z_]:=y/X+2/y-X/2z

In[2]:

g[x_, y_, z_]:=x8art[z]/y

m Gradienten

In[3]:= {D[f [x, y, z], x], DIf [x, y, z], y], DIf [x, y, z],
{Dlalx, y, z1, x1, Dlglx, y, z1, y1, DIg[x, vy, z],
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m Hessesche Matrizen

In[5]:= {{DI[f [X, y, z1, {x, 2}1, DIDI[f [X, y, z1, x1, y], DIDIf [x, y, z], X1, z]},
{DID[f [x, y, z], y1, x], DIf [x, y, z1, {y, 2}1, DIDIf [x, y, z1, y1, z1},
{DIDIf [x, vy, z1, z], x1, DIDIf [x, y, z1, z1, y1, DIf [x, y, z1, {z, 2}1}} //
Sinplify // MatrixForm

{{Dlg[x, vy, z1, {x, 2}1, DIDIg[x, y, z1, x1, y], DIDIg[x, y, z], X1, z1},

{DIDI[g[x, y, z]1, y1, x1, DIgIx, y, z1, {y, 2}]1, DIDIg[x, Yy, z1, yI, z]},
{DIDIg[x, vy, z], z], x], DID[g[x, y, z1, z1, y1, DIg[x, ¥y, z], {z, 2}]}} //
Sinplify // MatrixForm
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// Matri xForm
// MatrixForm
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2.Aufgabe

In[7]:= f[X_, y_1=x"4+y"4- (X+y)"2

Qut[7]= x* +y? - (x +y)?

m Gradient

In(8]:= (gradf [x_, y_]={DIf [x, y], x], DIf [x, y], y1}// Sinplify) // MatrixForm
Qut| 8|/ / Matr1 xFor me

4x3 -2 (x+Y)

4y3 -2 (x+Y)

m kritische Punkte

In[9]:= kritischePunkte = Sol ve[gradf [x0, y0] ==0] // Sinplify

Qut[9] = {{XOe—l, y0-» -1}, {x0-0, yO->0}, {x0-0, yO-0}, {x0-0, yO-0},
(X051, Y01}, (x05-7 iy1-1+3 (-i++3), yoo 2/1-5i 3},

XO%Z 1- 1\/—3’_(1+1\/§> yOa—%\ll—]L\/?
{XO%%(l 1\/§> 1+1i4/3, yOe—% l+1\/§
% 1+1\/§(1+\/§_ 1+1\/§}

m Taylorpolynome

In[10]:= TP =Series[f [X, y1, {X, x0, 2}, {y, yO0, 2}1 /. kritischePunkte[[{1, 2, 5}1] // Nor ral

Qut[10]= {-2+5 (1+x)2 -2 (1L+x) (1+y) +5 (L+y)?2,
—2XY-y2, 2245 (-1+X)2 -2 (-1+X) (-1+y) +5 (-1+y)?}

In[11]: = ContourPl ot [#, {x, -3, 3}, {y, -3, 3},
Pl ot Label - #, Contours -» 15, Pl ot Points - 30] &/@TP;
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