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Alle Funktionen (Blatt 8 Tutorium 1 und 2)

Inf1]:= f[x_, y_ 1={XX"2+2y"2, x"2-2y"2, x"2, -x"2-2y"2,
XN2+yN4, XN2-yN4, 3XxN2y -y"r3, AXx"N2+y"2) EN (-x"N2-4yn2)}

Qit[1]= {x?+2y?, x?2 -2y?, x?, -x? -2y%, x?+y*, x*-y* 3x%y-y3, e Xt-4y? (4x2 +y?)}

m Gradienten

In[2]:= {D[#, x], D[#, y]1} & /ef[x, y]//Sinplify

Qt[2]= {{2x, 4y}, {2x, -4y}, {2x, 0}, {-2x, -4y}, {2x, 4y}, {2x, -4y°},
(6xy, 3 (x2-y?)3, {72@”‘2’43’2 X (-4+4x21y2), 24y (11416x2 +4y?) 1}

m Hessesche Matrizen (Aufgabe 1 d.h. die 8. Matrix ist unten nochmal)

y[{{D[#, {x, 2}1,
}, {DID[#, x1, y1, DI#, {y, 2}1}}1] &/e
4, 5, 6, 7, 8}11

In[3]:= MatrixForm[Si nplif
DID[#, X1, y]
fIx, y1LI[{1, 2, 3,

e’ -4y’ (16

Qut[3] = {( 4ot

o 4l 1o %) 18 o) 1o %) (6 azye b (o aaye ) (6 S5y )1

Aufgabe 2

In[4]:= ?Pl ot 3D Cont our Pl ot

Pl ot 3D[f, {x, xmin, xmax}, {y, ymn, ymax}] generates a three-
di mensional plot of f as a function of x and y. Plot3D[{f, s}, {x, xmn,
xmax}, {y, ymn, ymax}] generates a three-dinensional plot in which the
hei ght of the surface is specified by f, and the shading is specified by s.

Contour Pl ot [f, {x, xmn, xmax}, {y, ymn,
ymax}] generates a contour plot of f as a function of x and vy.

In[5]: {Pl ot 3D[#, {x, -2, 2}, {y, -2, 2}, PlotRange - All, Pl otLabel - #],
Cont our Pl ot [#, {x, -2, 2}, {y, -2, 2}, Contours - 15,

Pl ot Poi nts » 301} & /@ (f [x, YI[[{1, 2, 3, 4}11);

x2 +2y?
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In[6]:= {Plot3D[#, {x, -1, 1}, {y, -1, 1}, PlotRange » All, PlotLabel - #], ContourPl ot [#,
{x, -2, 2}, {y, -2, 2}, Contours » 15, PlotPoints -»30]} & /e (f [x, YI[[{5, 6}1]);
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m "Affensattel”

In[7]:= Plot3D[f [x, -y1[[71], {X, -2, 2}, {y, -3, 3},
Pl ot Range » Al | , Pl ot Label »f [x, -y1[[7111; _
Contour Pl ot [f [x, -y]1[[71], {X, -2, 2}, {y, -3, 3}, PlotPoints - 200, Contours -» 117;
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Aufgabe 1

NF

In[8]:= Plot3D[f[x, y1[[8]]1, {x, -1.5, 1.5}, {y, -1.5, 1.5},
Pl ot Range » Al |, Pl otLabel »f [x, y1[[811]; ContourPlot [f [Xx, Y]I[[8]],
{x, -1.5, 1.5}, {y, -1.5, 1.5}, Pl otPoints - 100, Contours -» 23];



ueb08.nb

e X*-4y? (4 X2 ¢ y2 )

15 -1 -05 0 05 1 i5
In[9]:= gIX_, y_1=F[X, YI[[8]] (% X 4+y"4-(X+y)"2 x)
Qut[9]= eX 4" (4x% +y?)
Inf10]:= gradg[x_, y_1 = {D[g[x, y1, X1, D[g[x, ¥I, Y1}
Qut[10]= {8e* 4V x -2 Y x (4x2 +y?), 2eX Yy Be MYy (4x2 +y?)]

In[11]:= hess[x_, y_] =MatrixForm[Si mpli fy[{{D[g[X, VI, {X, 2}]1, DID[O[X, Y1, X1, V1},
{DIDIg[x, y1, x1, y1, DIQ[x, y1, {y, 2}1}}1]

Qut| 11]// Matri xkor ne
e 4Y’ (16 X% +4x2 (-10 +y?) -2 (-4 +y?)) 44V xy (-17+16 X2 +4y?)
4eX°4Y2 Xy (~17 +16 X2 + 4y2) e’ 4y (2-40y2 +64y4 +32x2 (-1+8y2))

In[12]:= d eichungKritischePunkte=Sinplify[gradg[x0, y0] E» (x0*2 +4y0"2) == 0]

Qut[12]= {-2X0 (-4 +4x0% +y0%), -2y0 (-1+16x02 +4y0?)} ==0
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In[13]:= KkritischePunkte = Sol ve[d ei chungKriti schePunkt e]

Qit[13]= {{x0--1, y0->0}, {x0-0, y0-0},
(X051, Y050}, {y0>-1, x050}, {y0> =, x0-0}}

In[14]:= ?Series

Series[f, {Xx, x0, n}] generates a power series expansion for f
about the point x = x0 to order (x - x0)”n. Series[f, {x, xO0, nx}, {y,
y0, ny}] successively finds series expansions with respect to y, then x.

In[15]:= Series[g[X, Y], {X, x0, 2}, {y, y0, 2}1 /. kritischePunkte

2
_ 8, 33y° +O[y]3) (x+1)% +0[x +1]3,

e (S (S

2 2
Qut [ 15] = {{%_ 15y +O[y]3) + [2(;' +O[y]3) (x+1) +
[ 3

(y2 +O[y]®) +Oly]® x + (4 -17y? + O[y]®) x2 + O[x]3,

4 15y? 3 2y? 3 8 33y? 3 2 3
- e +O0[y] )+[— P +O0[y] ) (X_1)+[_E+T+o[y] ) (x-1)°+0[x-11°,
2
1 2+ 1,8 1,8
e ce2 +O[y+7} +O[y+7] X +
2
15 16 (y+3) 18(y+3) 1,°
ic * P 2. P 2 +O{y+7} X2+O[X]3,
1 2¢y-3)° 1,2 1,8
e o Ozl eoly-g] xe
2
15 16(y-3) 18(y-3) 1°
e P 2 4 P 2 +O[y—7} X2+O[X]3}

In[16]:= gradg[x0, y0] /. kritischePunkte

at[16]= {{0, 0}, {O, O}, {O, O}, {O, O}, {O, O}}

In[17]:= hess[x0, y0] /. kritischePunkte

16 16
-0 2c 0 2 0
o _30/) o -4 o _4 }
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