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In[1]:=

Oout[6]=
out[7]=

Oout[8]=

(Fedededdkdddkkhddkkkhdkkkhhdkkhhdkhkhdkkkhkhhhkhhdkkhhdk)
(k% *kk*kkkkkk*x* parcidlis derivalas **xxxkkxk***)

(*********************************************)

f=x%"2+y"2;
f = Sin[x] Cos|[y] -

g = D[f, x];
h=D[f, y];
Show [GraphicsArray [

{Plot3D[f, {x, -4, 4}, {y, -4, 4}, AxesLabel -» {StringForm["f = ~ ", £], None, None},
DisplayFunction -» Identity], Plot3D[g, {x, -4, 4}, {y, -4, 4},

of
Axeslabel - {StringForm["— = ", g] , None, None} ,
ox
DisplayFunction -» Identity] , Plot3D[h, {x, -4, 4}, {y, -4, 4},
of
AxeslLabel - {StringForm["— = ", h] , None, None} ,
oy

DisplayFunction -» Identity] }] , DisplayFunction -» $DisplayFunction]

of
X - Cos[x] Cos[y]

[$1[e)

- GraphicsArray -

(kkkkkhkhhhhhhhhhhkhhkhhhhhhhhhrhhhrhhhrhhhrhdk)
(kkkrkrkhkhkrkdkrsd EXrintEsik xsrkkkdkrdrkdkrkhhhs)

(*********************************************)

ClearAll[f]; ClearAll[x]; ClearAll[y]; ClearAll[x0];
ClearAll[y0]; ClearAll[Dx]; ClearAll[Dy]; ClearAll[Da] ;
ClearAll[nv]; ClearAll[dx];

flx ,y 1=3x"2+2xy-4y"2+6x-2y+4;
x0=0;

y0=2;

Dx=D[f[x, y], x] /. {x>x0, y->y0}
Dy=D[f[x, y],y] /. {x->x0, y->y0}

nv = -2 {Dx, Dy, -1}

10
-18

(-20, 36, 2)
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In[9]:= ErintoSik[x0_, y0_] = {z == £[x0, y0] +Dx (x-x0) +Dy (y-y0)}’
(#az (x0,y0) pontbeli érintésik egyenletex)

dx=5;
Plot3D[f[x, y], {x, x0-dx, x0 +dx}, {y, yO0-dx, y0 +dx}]

out[10]= - SurfaceGraphics -

In[11]:= Plot3D[ErintoSik[x0, yO0][[1, 2]],
{x, x0-dx/2, x0+dx/2}, {y, y0-dx/2, yO+dx/2}, Mesh » False]
(#Adott x0 és y0 mellett ezt rakjuk majd a Plot3D-be,
és akkor abrazolja az érintdsikot. )

out[11]= - SurfaceGraphics -
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(Fedededdkdddkkhddkkkhdkkkhhdkkhhdkhkhdkkkhkhhhkhhdkkhhdk)
(***k*k**k*x**x* Parc. deriv, érintdsik ***x*k%kx%x**)
(Fhddkkhddkkhdhkhhhdkhhdkkhddkhhhhhhkkhdhkhhkkhdkkhk)
(*# felilet implicit képlettel x)
G={16x%-9y?+362%==x144};

x0 = 3;

y0 =-4;

f[x_,y_]1=2z/.Solve[G, z][2]

Dx = 0, f[x, y]

Dy = 6y f[x, y]

Dx=0xf[x,y] /. {x>x0, y-»>y0};

Dy=0yf[x, y] /. {x-»>x0, y->y0};

nv = {Dx, Dy, -1} (* normalvektor =*)

ErintoSik[x_, y_] = £[x0, y0] +Dx (x-x0) +Dy (y-y0) (* érintdésik egyenlete x)

dx =10; (* rajzolasi tartomanyhoz =)
dd = 3; (* normalvektor hossza =*)

Show[Plot3D[f[x, y], {x, x0-dx, x0 + dx},
{y, y0 -dx, y0 + dx}, DisplayFunction -» Identity, PlotPoints - 50],
Plot3D[ErintoSik[x, y], {x, x0-dx/2, x0+dx/2}, {y, y0-dx/2, y0O+dx/2},
DisplayFunction » Identity, Mesh » False], Graphics3D[{Thickness[0.01], Hue[O],
Line[{{x0, yO, £[x0, y0]}, {x0-ddnv[1l], yO-ddnv[2], £[x0, y0] -ddnv[3]}}1}1]1,
DisplayFunction » $DisplayFunction]

%\/144716x2+9y2

~ 8 x
3+/144-16x2+9y?

3y
2+/144-16x2+9y2

(321

-3
2 1
2—§ (-3 +X) 5 (-4-vy)

Graphics3D::nlist3 : {10.9592, -14., 0. +0.615975i} is not a list of three numbers.
Graphics3D::nlist3 : {10.9592, -13.5918, 0. + 1.78743 1} is not a list of three numbers.
Graphics3D::nlist3 : {11.3673, -13.5918, 0. + 2.69167 1} is not a list of three numbers.

General::stop : Further output of Graphics3D::nlist3 will be suppressed during this calculation.
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(*********************************************)
(***k*k**k*x*k*x*x Iranymenti derivAalt *x*k*xxkkkkkskx)
(*********************************************)
ClearAll[f]; ClearAll[x]; ClearAll[y]; ClearAll[x0]; ClearAll[yO];
ClearAll[Dx]; ClearAll[Dy]; ClearAll[Da]; ClearAll[dx];
flx_, y_1=xy%;

x0=1;

yo=1;

Dx = 0, £[x, y]

Dy = 6y f[x, y]

Da = Dx Cos[a] + Dy Sin[a]

dx =2;
FuggolegesSik =
Graphics3D[Polygon[{{#1[1], #2 /. x> #1[1], #3010}, {#1[11, #2 /. x> #1[1], #3021},
{#1[21, #2 /. x> #1[2], #302]}, {#1[02], #2 /. x> #1[2], #3[101}}1] &’
(* ez rajzol egy téglalapot egy megadott egyenes
folé. Haszndlat: FuggolegesSik[{x1l,x2},3x+6,{z1,z2}] =*)

Plot[Da /. {x->»>x0, y->y0}, {a, 0, 27}]
pl = Plot3D[f[x, y], {x, x0-dx, x0 +dx}, {y, yO-dx, y0 +dx}, PlotPoints - 60]
b = Plot3D[1, {x, x0 -dx, x0 +dx},
{y, y0 -dx, y0 + dx}, PlotPoints » 60, Boxed » False, Axes - False]
Show[pl, b, Graphics3D[{PointSize[0.02], Hue[0], Point[{x0, y0, £[x0, y0]}1}11~

psl = FuggolegesSik[ {x0 - dx, x0 + dx},

y /. Solve[y-y0= (Dy/Dx /. {x->x0, y>y0}) (x-x0), yl1[1], {-1, 5}1;
(* (Dx,Dy) iranyvektoru egyenes f6lé rajzolt sik. Mint tudjuk,

a gradiens iranyaban a legnagyobb az irdnymenti derivalt. )

Show[pl, psl, b, Graphics3D[{PointSize[0.02], Hue[0], Point[{x0, y0O, £[x0, y0]13}1}11]1:
pPs2 = FuggolegesSik[ {x0 - dx, x0 + dx},

y /. Solve[y-y0= (-Dx/Dy /. {x-»>x0, y>y0}) (x-x0), y10I11, {-1, 2}]-;
(*(1,-Dx/Dy) iranyvektoru egyenes f6lé rajzolt

sik. Lasd: implicit fiiggvény tétel. )

Show[pl, ps2, b, Graphics3D[{PointSize[0.02], Hue[0], Point[{x0, y0, £[x0, y0]}1}11~

(» Hazi feladat: Legyen f (x,y)=3x"2+2x y-4y*2+6x-2y+4,
a ZH-ban szerepld fiiggvény. Ird fel az (x0,y0)=(2,-1) pontban a
legnagyobb iranymenti derivaltat! Rajzoltasd ki az ebbe az iranyba allé,
(2,-1,£ (2,-1)) pontra illeszkedé fiiggéleges sikot a fiiggvény
altal meghatarozott feliilettel egyiitt egy koézos abréban. =*)

3X2y2
2x3y

3x?y?2Cos[a] +2x3ySin[a]
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(*********************************************)
(****x* Feltételes és lokalis szélsbérték **x**)

(*********************************************)

flx_,y 1= Cos[x]2 +Cos[y]?; (» fliggvény )
7
glx_ ]1=x- 7 (» feltétel «)

pr = 3.5; (» plotrange =*)

loksze = Solve[{0xf[x, y] =0, d,f[x, y] =0}, {x, y}]; (* stacionarius pontok =)
loksze = Transpose[{x /. loksze, y /. loksze, £[x /. loksze, y /. loksze] }]

(*# és hozza a z koordinatak =)

ClearAll [FuggolegesSik] ; FuggolegesSik =
Graphics3D[Polygon[ { {#1[1], #2 /. x -» #1[11, #3101}, {#1[11, #2 /. x - #1[1], #3[21},
(#1021, #2 /. x> #1[2], #3021}, (#1021, #2 /. x> #1[2], #3[10}}1] &;

pl = Plot3D[f[x, y], {x, -pr, pr}, {y, g[-pr], g[pr]}, PlotPoints » 50]
pl = Plot3D[f[x, y], {x, -pr, pr},
{y, gl-pr], g[pr]}, DisplayFunction -» Identity, PlotPoints - 50] ;
P2 = FuggolegesSik[{-pr, pr}, g[x], {0, 2}]1;
p3 = Graphics3D[{PointSize[0.03], Hue[0], Point /@ loksze}];
Show[pl, p2, p3, DisplayFunction » $DisplayFunction,
PlotRange » {Automatic, Automatic, Automatic}]

Pl = ContourPlot[f[x, Y] ’ {xl -pr, Pr} ’ {YI g[_Pr] ’ g[Pr] ]’ ’

ContourShading » True, Contours -» 20, DisplayFunction » Identity];
P2 = Plot[g[x], {x, -pr, pr}, PlotStyle » Hue[0], DisplayFunction » Identity]
Show[pl, p2, DisplayFunction - $DisplayFunction] ;

Solve::ifun : Inverse functions are being used by Solve, so some solutions may not be found.

&
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- SurfaceGraphics -
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- Graphics3D -

- Graphics -

=
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ClearAll[f]; ClearAll[F]; ClearAll[g]; ClearAll[G]; ClearAll[x];
ClearAll[y]; ClearAll[x0]; ClearAll[y0]; ClearAll[Dx]; ClearAll[Dy];
ClearAll[Da]; ClearAll[nv]; ClearAll[dx]; ClearAll[pr];

flx ,y ]l=-(x*"2-1)"2- (x"2y-x-1)"2;

pl = Plot3D[f[x, v], {x, -2, 3}, {y, -2, 3}]
loksze = Solve[{D[f[x, y], x] ==0, D[f[x, y], y] =0}, {x, y}1~,
loksze = Transpose[{x /. loksze, y /. loksze, £[x /. loksze, y /. loksze] }]
P2 = Graphics3D[{PointSize[0.03], Hue[0], Point /@ loksze}];
Show[pl, p2, DisplayFunction » $DisplayFunction,
AspectRatio -» Automatic, PlotRange » {Automatic, Automatic, Automatic}];
(*Table[Show[pl,p2,ViewPoint->{0.1,k,1}71,{k,-10,0,1}];%*)

- SurfaceGraphics -

{{-1, 0, 0}, {1, 2, 0}}
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ClearAll[f]; ClearAll[F]; ClearAll[g]; ClearAll[G]; ClearAll[x];
ClearAll[y]; ClearAll[x0]; ClearAll[y0]; ClearAll[Dx]; ClearAll[Dy];
ClearAll[Da]; ClearAll[nv]; ClearAll[dx]; ClearAll[pr];

f[x_, y_] =3xExp[y] -x*3-Exp[3y];
loksze = Solve[{D[f[x, y], x] ==0, D[£[x, y], y] =0}, {x, y}1:

loksze = loksze[[2]]
loksze = {x /. loksze, y /. loksze, f[x /. loksze, y /. loksze] };

pl = Plot3D[f[x, y], {x, -2, 2}, {y, -2, 2}, DisplayFunction -» Identity];
P2 = Graphics3D[{PointSize[0.03], Hue[0], Point[loksze]}];
Show[pl, p2, DisplayFunction -» $DisplayFunction,

ViewPoint -» {1, 1, 1}, PlotRange » {Automatic, Automatic, Automatic}];

Solve::ifun : Inverse functions are being used by Solve, so some solutions may not be found.
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12

ClearAll[f]; ClearAll[F]; ClearAll[g]; ClearAll[G]; ClearAll[x];
ClearAll[y]; ClearAll[x0]; ClearAll[y0]; ClearAll[Dx]; ClearAll[Dy];
ClearAll[Da]; ClearAll[nv]; ClearAll[dx]; ClearAll[pr];

<< Graphics ImplicitPlot"

pr=1.5;

F[x_,y_]=x"2+y;(*Ennek a szélsbértékeit keressiikx)

G[x_, y_1=x>+y®>-1;(%a G=0 feltétel mellett, azaz az egységkdrdn.x)
DF[x_, y_]={D[F[x, y], x], D[F[x, y], y]}

DG[x_, y_] = {D[G[x, y], x], D[G[x, y], y]}

pl = Plot3D[F[x, y], {x, -pr, pr}, {y, -pr, pr}, DisplayFunction -» Identity];

P2 = Plot3D[G[x, y], {x, -pr, pr}, {y, -pr, pr}, DisplayFunction -» Identity];

p = Plot3D[0, {x, -pr, pr}, {y, -pPr, pr}, Mesh » False, DisplayFunction -» Identity];
Show[pl, p, DisplayFunction -» $DisplayFunction]

Show[p2, p, DisplayFunction -» $DisplayFunction]

Show[pl, p2, p, DisplayFunction » $DisplayFunction]

g[lx_] =y /. Solve[G[x, y] =0, y]1[[2]]

f[t_] = {Cos[t], Sin[t]};

(*Kihasznalom, hogy az egységkor a feltétel, és paraméterezem. %)

(*A lehetséges szélsdértékhelyek: x)
feltloksze = Solve[{D[F[x, y] -mG[x, y], x] == 0,
D[F[x, y] -mG[x, y], y] == 0, D[F[x, y] -mG[x, y], m] = 0}, {x, y, m}]

{(2x, 1}

{2x, 2y}

- Graphics3D -
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13

- Graphics3D -

- Graphics3D -

1-x2

({(ms- 3. x50, y>-1}, {ns 2. x50, y-1},
V3 1 V3 1

{m—>1, X—>—T, Y- 7}, {mal,XaT,yai}}
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(#*Abrazolom a kort és néhany F=konstans g&érbét. )

p3 = ImplicitPlot[G[x, y] =0, {x, -pr, pr},
{y, -pr, pr}, AxesOrigin- {0, 0}, DisplayFunction -» Identity];

p4 = ImplicitPlot[F[x, y] ==1.5, {x, -pr, pr}, {y, -pPr, pr},
AxesOrigin - {0, 0}, DisplayFunction -» Identity];

P5 = ImplicitPlot[F[x, y] =1, {x, -pr, pr}, {y, -pPr, pr},
AxesOrigin - {0, 0}, DisplayFunction » Identity];

p6 = ImplicitPlot[F[x, y] == 0.5, {x, -pr, pr}, {y, -pr, pr},
AxesOrigin - {0, 0}, DisplayFunction -» Identity];

P7 = ImplicitPlot[F[x, y] == -0.5, {x, -pr, pr}, {y, -Pr, pr},
AxesOrigin - {0, 0}, DisplayFunction » Identity];

P8 = ImplicitPlot[F[x, y] == -1, {x, -pr, pr}, {y, -pPr, pr},
AxesOrigin - {0, 0}, DisplayFunction -» Identity];

Show[p3, p4, p5, p6, p7, p8, DisplayFunction » $DisplayFunction];

(*Ebb6l leolvashatéd, hogy F feltételes minimuma -1,

mig a feltételes maximum nagyobb egynél, de kisebb masfélnél. x)

-1.5¢

(*A kOr paraméterezését hasznalva felirhatom Pi/6-onként F és G gradiensét.*)
dfelt = Table[{f[t], DG[£[t][[1]1], £[t]1[[2]]11}, {t, O, 2Pi, Pi/6}];
dfv = Table[{f[t], DF[£f[t][[1]], £[t]1[[2]]1]1}, {t, O, 2Pi, Pi/6}];
<< Graphics PlotField"
pdfelt = ListPlotVectorField[dfelt, VectorHeads - True] ;
pdfv = ListPlotVectorField[dfv, VectorHeads -» True] ;
(*A lehetséges szélsbértékhelyeken a gradiensek parhuzamosak. Ha f gradiense nem
merd8leges a kor érintéjére, akkor az egyik iranyba (kicsit) elmozdulva nagyobb,
a masik iranyba (kicsit) elmozdulva kisebb értékeket vesz £f6l £,
tehat nem lehet szélséérték. )
Show[p3, pdfelt, pdfv, DisplayFunction - $DisplayFunction, Axes - None] ;
(*Lathatdé az eldébb kiszamolt négy szélsdéértékhely. Az
alsé és a felsé lokalis minimum, a két oldalsé maximum. %)

General::spelll : Possible spelling error: new symbol name “pdfelt" is similar to existing symbol "dfelt".
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N
/N>

General::spelll : Possible spelling error: new symbol name "pdfv" is similar to existing symbol "dfv".
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