Keétvaltozos fuggvenyek

Karsai Janos
2009. marcius 11.

Feladat

Tekintsiink egy kétvaltozos fliggvényt. Vizsgdljuk meg grafikusan, keressiink szélssértékhel yeket, nyeregpontokat. Rajzoljuk
fel a gradiens mezét és ahozzailleszkeds trajektdriakat.

= Melléktermék

Stilusok, stylesheet - k haszndlata; InputForm, StandardForm, Traditional Form; grafikus utasitasok opcidi, programcsomagok
betoltés, utdlagos betdltéas hatdsanak kivédése

Definici6
fX y)i=-2¢X+y +xX*+y>— 04x
f[X_, y_1 :=—2'\'X2+y2 +X4+y2—0,4x

Abrazoléas

x1=-1.2; x2=1.2;
yl=-2; y2 =2

Pl ot 3D[f [x, Y1, {x, x1, x2}, {y, y1, y2},
Axeslabel - {x, y, z}]
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Contour Pl ot [f [x, Y1, {X, x1, x2}, {y, y1, y2},
AxeslLabel - {x, y}, Contours - 50]

4

Szélséértékek

m Numerikus keresés

m nl = Fi ndM ni num[f [x, y], {X, -0.5}, {y, -1}]

fIx, yl /. minl[[2]]

ICnin={{-0.5 -1.}, (0.8, -0.7}, {-0.5, 1.}, {0.8, 0.7}}:

Tabl e [Fi ndM ni mum[f [x, y1, {x, |Cmin[[i, 111}, {y, I1Omn[[i, 211}], {i, 1, Length[ICm n]}]

({-0.99134, {x » -0.569593, y » -0.821927}}, {-1.5506, {x »0.791425, y » —0.611266}},
(-0.99134, (x - -0.569593, y > 0.821927}}, {-1.5506, {x - 0.791425, y - 0.611266}}}

| Cmax = {{0.1, 0.1}};
Tabl e [Fi ndMaxi mum[f [x, y], {x, I1Cmax[[i, 111}, {y, 1Cmex[[i, 211}]1, {i, 1, Length[l Cnmax]}]

{{-1.08987x10°°, {x 59.19333x107"°, y > -5.18462x107°}}}

Elméleti médszer

grad = DIf [x, y1, {{X, Y}}]

{—0.4+4x3-2—x, 2y—27y}

’x2+y2 X2 +y?2
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pl t 0 = Show[Cont our Pl ot [f [x, y1, {X, x1, x2}, {y, y1, y2},
AxesLabel - {x, y}, Contours - 50, Contour Shadi ng -» Fal se],

Cont our Pl ot [grad = {0, 0}, {x, x1, x2}, {y, Y1, y23},
AxesLabel - {x, y}]

]
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Gradiens mezé
Renpve [Vect or Fi el dPI ot ]
<< VectorFieldPlots™;
grad = D[f [x, y]. {{X, y}}]

{—0.4+4x3—27)(, 2y—27y}
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pltgrad = Vector Fi el dPl ot [-grad, {x, -1.1, 1.1},

{y, -1.5, 1.5}, Axes - True, Scal eFactor - 0.4, Pl otPoints -» 20]
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Gradiens mozgas palyaja

grad = D[f [x, y], {{X, Y}}I]
2 X 2y

_ y77
[x2 4 y2 [x2 +y2

grad /. {X->x[t], y->y[tl}

{—O.4+4x3—

J

2 X[t 2y [t
{70.4+4x[t]37+, 2y[t}—$}

Thread[{x' [t], y' [t]1} = (-grad /. {X->Xx[t], y-=>Yy[t1})]

2Xx[t] 2y[t]
{x'[t] =0.4-4x[t]1%+ — | y[t]=-2y[t]+ —}

gradeqn[x0_, y0_] = {x' [t] == (-grad /. {x>x[t], yy[t]})[[L]],
y' [t]==(-grad /. {x »>x[t], y>y[t1})[[2]],
x[0] = x0, y[0] = y0};

plttraj = ParanetricPlot [
Evaluate[{x[t], y[t]} /. NDSol ve[gradegn[-0.32, -2], {x[t], y[t]1}, {t, O, 10}11,
{t, 0, 10}, PlotStyle -» {Thi ckness[0.01], Red}]

Show[plttraj, plt0, pltgrad, PlotRange » Al l ]
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Réaadas : interaktiv jaték

Mani pul ate[

Show[pl t0, pltl, plt2,

Parametri cPl ot [Eval uate[{x[t], Y[t]} /. NDSol ve[gradeqn[p0], {x[t], y[t1}, {t, O, 10311,
{t, 0, 10}, PlotStyle -» {Thi ckness[0.01], Red}]

1, {p0O, {-1.1, -1.5}, {1.1, 1.5}, Locator},

Initialization (Needs["VectorFi eldPlots "1; fIx_, y_1] =-2\/x2+y2 +x*+y2-0.4x;

x1=-1.1; x2=1.1; yl=-1.5; y2=1.5;
grad = DIf [x, yIl, {{X, Y}}];
gradegn{u_, v_}] = {X' [t] == (-grad /. {x->x[t], y->Yy[t]})I[[1]],
y'[tl==(-grad /. {Xx->x[t], y->yI[t1})I[[2]1],
X[0] ==u, y[0] =V},
plt0 = Contour Pl ot [f [X, y], {X, x1, x2}, {y, y1, y2},
AxesLabel - {x, y}, Contours - 50, Contour Shadi ng -» Fal se]l;
pltl = ContourPl ot [grad = {0, 0}, {x, x1, x2}, {y, y1, y2},
AxesLabel - {x, y}1:
plt2 = VectorFi el dPl ot [-grad, {x, x1, x2},
{y, v1, y2}, Axes - True, Scal eFactor - 0.4, Pl ot Points -» 20]
)
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