LEMAna2_11.nb

Losungen

<<Graphics Pl otField

gl=Pl ot VectorField[ {1, x y"3},{x,-2,2,0.2},{y,-2,2,0.2}, Epil og~»
{Hue[ 1], Line[{{-2,0},{2,0}}],Line[{{0,-2},{0,2}}]1}, Aspect Rati o-Aut omati c];
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DSol vely' [x] =x y[x]"3,y[x],x ]

1

1
{yx) T xz_2C1] b yxa- “X2-2C[1] )



LEMAna2_11.nb

g3=Plot[1/Sqrt[-x"2+4],{x,-2,2}]; (* Eine Losungskurve *)

-2 -1 1 2

g3=ParanetricPl ot [ Eval uat e[ Tabl e[ {x, 1/ Sqrt[ - x"2-2
cl},{c,-3,-1}]1]1,{x, -2, 2}, Aspect Rat i o»Aut omat i c, Pl ot Range->{- 2, 2}];

1

ParanetricPlot::pptr : {x, >z } does not evaluate to a pair of real nunbers at x = -2.. Mehr ...
-X

ParanetricPlot::pptr : {x, 21 3 } does not evaluate to a pair of real nunbers at x = -1.83773. Mehr ...
- X

ParanetricPlot::pptr : {x, 21 = } does not evaluate to a pair of real nunbers at x = -1.66076. Mehr ...
-X

Ceneral ::stop : Further output of ParanetricPlot::pptr will be suppressed during this calculation. Mehr ...
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1.5¢

|
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g4=ParanetricPl ot [ Eval uat e[ Tabl e[ {x, -1/ Sqrt[-x"2-2
cl}.{c,-3,-1}11.{x, -2, 2}, Aspect Rat i o»Aut onati c, Pl ot Range->{-2, 2}];

%} does not evaluate to a pair of real nunmbers at x = -2.. Mehr ...

ParanetricPlot::pptr : {x, "7
- X

. 1 .
ParanmetricPlot::pptr : {x, -——=—_1 does not evaluate to a pair of real nunbers at x - -1.83773. Mehr ...
pp { ) P

ParanetricPlot::pptr : {x, 7%} does not evaluate to a pair of real nunbers at x = -1.66076. Mehr ...

General ::stop : Further output of ParanmetricPlot::pptr will be suppressed during this calculation. Mehr ...

2

DSol ve[{y' [X] =Xy [x]1"3, y[1] =1}, y[Xx], X1

DSol ve: : bvnul : For sone branches of the general
sol ution, the given boundary conditions |lead to an enpty sol ution. Mehr ...

(v - =)

DSol ve[{y' [ X] ==x y[Xx]"3,y[1] ==1},y,Xx ]

DSol ve: : bvnul : For sone branches of the general
sol ution, the given boundary conditions lead to an enpty solution. Mehr ...

{{y » Function[{x}, ﬁ]}}
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ul[x_, c_]:=Re[PowerExpand[(c /x)"(1/3)1];
Print [ul[x, c]11;

Ufx_, c_]:=Abs[(c /x)1"(1/3) Sign[xc];
u[x, cj

cl/3
(%75 ]

¢ ]1/3 Signic x]

g2 = Pl ot [Eval uate[Tabl e[u[x, ¢”*3], {c, -5, 5, 0.3}11,
{X, -2, 2}, PlotRange » {-2, 2}, AspectRati o - Autonmatic];

Wi
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Show g2, g1, g3, g4, Aspect Rati o-»Aut onatic];

2

Wo exigtiert eine eindeutige Ldsung der Differentialgleichung?

sol uti on=Eval uat e[ Tabl e[ NDSol ve[ {y' [x]-1=2 Re[ (y[x]-x)"2]17(1/3),y[1.]==
a},y,{x,-3, 3}]1{a1_201 20}]]1

solution[[1]];

t ab=Tabl e[

Re[y[x]]/.solution[[K]],{k, 1, Length[solution]}

1
Pl ot [ Eval uate[ Uni on[{{x}},tab]], {x, -2, 3}, Pl ot Range- >{- 2, 3}, Aspect Rat i o- >Aut onati c];

4

N
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Renove[ "d obal ™ *"]

fIx_,y_l:=1+(2 (y-x)"2)"(1/3);
(Normal [ Series[f[x,y],{y,x0,1}]])//Expand

2213 x x0 2 213 x02
1+ 2/3 273 *
3 (x2 - 2x x0 +x0?) 3 (x2 -2 x x0 +x0?)
1/3 1/3
2173 (x2 -2 x x0 + x02) "% _ 2277 xy sy 2277 x0y >
3 (x2 - 2x x0 + x0?) 3 (x2 -2 x x0 + x0?)

(Normal [ Series[f[x,y],{y,x0,1}]]/.x0->x)//Expand

Power::infy : Infinite expression 03,3 encountered. Mehr ...

Power::infy : Infinite expression 621_3_ encountered. Mehr ...

»::indet : |ndeterm nate expression Conpl exInfinity+Conplexlnfinity encountered. Mehr ...

I ndet erm nate

Dflx yl,yl

2213 (-x +y)
3 ((-x+y)2)*°

Entwickelt man die Funktion auf der rechten Seite in eine Potenzreihe mit der Variablen y und dem Zentrum y0=x, dass
ein Pol entsteht. Die Ableitung nach y (Steigung Richtung y) hat bel y = x einen Pol. Bei y = x kann daher eine
Differenz zweier Funktionswerte [f(x,y1)-f(x,y2)| (welche weben dem Pol nicht definiert sind) nicht kleiner als L* |y1-y2|

sein
Beispiel x =0

Plot[f[O,y]-f[0,0],{y,-2,2}];

-2 -1 1 2

Fur x ungleich y und kleine Differenzen |y1-y2| ist Lipschitz erflllbar.
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L 6sung

DSol vely' [x] =x y[x],y[x],x ]

2

{{yx] >ez C[1]}}

DSol ve[{y"' [X] ==XxYy[X], Y[1] =1}, y[x], X1

x2

[{yx)se s}

Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ "d obal " *"];

solv = Flatten[DSol ve[{y' [ x] ==x y[x],y[1] =1},y,x]];
y = vyl.solv;

Print[Sinplify[y[x]]];

PlOt[y[X],{X,-l,s}];

1

ez (-1+x2)
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Plot der numerischen Losung einer Differentialgleichungin einem Schritt
Renove["d obal " %" 1;

solution=NDSol ve[{y' [X] =XVY[X], Y[1] =1}, vy, {X, -1, 3}, Worki ngPreci sion- 247;
Pl ot [y[x] /. solution, {x, -1, 3}1;

10

L 6sung

DSol ve[y' [x] =Si n[x]/ Cos[y[x]],y[x],x ]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{y[x] >ArcSin[C[1] -Cos[x]]}}

DSol ve[{y' [X] =Sin[x]/Cos[y[x]], y[0] =1}, y[x], X1

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{y[x] >ArcSin[1-Cos[x]+Sin[1]]}}



LEMAna2_11.nb

Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ "d obal " *"];

solv = Flatten[DSol ve[{y' [x]=Sin[x]/Cos[y[Xx]],y[0] =1},y,X]];
y = vyl.solv;

Print[Sinplify[y[x]]];
Plot[y[x],{x,-0.5,0.5}];

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

ArcSin[l-Cos[x] +Sin[l]]

1.3}

0.2 0.4

Plot der numerischen Losung einer Differentialgleichungin einem Schritt

Remove["d obal " %" 1;
solution=NDSol ve[{y' [X] =Sin[x]/Cos[y[x]], Y[O] =1}, vy, {x, -0.5, 0.5},
Wor ki ngPreci sion- 2471; Plot [y[x] /. solution, {x, -0.5, 0.5}];

1.3F
1.25¢

1.2
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L 6sung

Renove[ "d obal " *"];
DSol ve[y' [ x] =x y[x],y[x],x ]

Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ "d obal " *"];

solv = Flatten[DSol ve[{y' [ x] ==x y[x],y[1] =1},y,x]];
y = yl/.solv;

Print[Sinplify[y[x]]];

PlOt[y[X],{X,-l,s}];

1

e7 (-1+x2)
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Plot der numerischen Losung einer Differentialgleichungin einem Schritt
Renove["d obal " %" 1;

solution=NDSol ve[{y' [X] =XVY[X], Y[1] =1}, vy, {X, -1, 3}, Worki ngPreci sion- 247;
Pl ot [y[x] /. solution, {x, -1, 3}1;

10

81t

L 6sung

Renove[ "d obal " *"];
DSol ve[y' [ X] =x"4/y[x],y[x],x ]

{{y[x]a\/é Vx5 +5C[1] }, {y[x] »\/é Vx5 +5C[1] }}

DSol ve[{y"' [X] ==x"4/y[X], Y[1] =2}, y[x], X ]

DSol ve: : bvnul : For sone branches of the general
sol ution, the given boundary conditions |lead to an enpty sol ution. Mehr ...

{{y x1 a\/—gv\/9+x5 1}



LEMAna2_11.nb

12

Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ " d obal “*"];
solv = Flatten[DSol ve[ {y' [ X] ==x"4/y[x],y[1]=2},y,x]];
y = vyl.solv;

Print[Sinplify[y[x]]];
Plot[y[x],{x,-0.5,0.5}];

DSol ve: : bvnul : For sone branches of the genera
sol ution, the given boundary conditions |lead to an enpty solution. Mehr ...

% V9 + x5

1.89738 ¢}
1.89737|
1.89737|

1.89737 |

1.89737 |

1./89736 -

-0.4 -0. 2] 0.2 0.4

Plot der numerischen Losung einer Differentialgleichungin einem Schritt

Renove["d obal " %" 1;

sol ution=

NDSol ve[{y' [X] ==x"4/y[x], Y[1] =2}, vy, {X, -0.5, 0.5}, Worki ngPreci sion- 24];
Pl ot [y[x] /. solution, {x, -0.5, 0.5}];

1.89737
1.89737 |
1.89737¢

1.89737 ¢

1.89737 |

1. 89736

1./89736

-0.4 -0.2/ 0.2 0.4
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13

L 6sung

DSol ve[y' [x] = 4x + 7 y[x]+3,y[x], X ]

{{Y[X] %—% - 47)( +e7XC[1]}}

DSol ve[{y' [X] =4 X +7Yy[x]+3, Y[-1] =7}, yI[Xx], X]

[{y[x] > f& (-25+340 7% -28x) }}

Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ "d obal " *"];

solv = Flatten[DSol ve[{y' [ X] =4x+7 y[x]+3,y[-1] =7},Yy,X]];
y = vyl.solv;

Print[Sinplify[y[x]]];

Pl Ot[y[X],{X,-l, 1}]1

% (251340 7% _ 28 x)
2:10° |
1.5x0° ¢
1,10° |
500000 |
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Plot der numerischen Losung einer Differentialgleichungin einem Schritt
Renove["d obal " %" 1;

solution=NDSol ve[{y' [X] ==4X+7Yy[x]+3, Y[-1]=7}, Y,
{x, -1, 33}, WorkingPrecision-24]; Plot [y[x] /. solution, {x, -1, 1}];

2,10° |

1.5x0° |
1,40° |

500000 |

L 6sung
DSol ve[y' [x] == (y[x]+1)/x+3,y[x],x ]
{{y[x] >xC[1] +x 7% +3Log[x})}}

DSol ve[{y"' [X] == (Y[X] +1) /x+3, y[1] =7}, y[Xx], X1

{{y[x] > -1+8x+3xLog[x]}}

Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ "d obal " *"];

solv = Flatten[DSol ve[{y' [ X] =(y[x] +1)/x+3,y[1] =7},Vy, X]];
y = vyl.solv;

Print[Sinplify[y[x]]];

Plot[y[x],{x,0,1}];

-1+8x +3xLog[x]
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Plot der numerischen Losung einer Differentialgleichungin einem Schritt

Renove["d obal " %" 1;
solution=NDSol ve[{y' [X] == (Y[X]+1)/x+3, y[1] =7}, vV,
{x, -1, 33}, WorkingPrecision-24]; Plot [y[x] /. solution, {x, 0, 1}];

L 6sung

D[ x+Sin[x y+x],x] dx + D[ x+Sin[x y+x],y] dy
dyxCos[x+xy]+dx (1+ (1+y) Cos[X+XVy])

D[ x+Sin[x y+x],x] dx + D[ x+Sin[x y+x],y] dy //I1nput Form
dy*x*Cos[x + x*y] + dx*(1 + (1 + y)*Cos[x + x*y])

(1 + (1 + y)*Cos[x + x*y])/(x*Cos[x + x*y])

(1+ (1+y)Cos[x+Xy]) Sec[Xx+XVy]
X

DSol ve[y' [X]==-(1 + (1 + y[x])*Cos[x + x*y[x]])/(x*Cos[x + x*y[x]]), vI[x], x ]
Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...
-X-ArcSin[x -C[1]]
{{yx- X H
DSol ve [
{y'"[X] =-(1+ (1+y[X]) *CoS[X+X*Y[X]])/ (X*CosS[X+X*y[x]]), Y[1/2] =1}, y[Xx], X]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

-X-ArcSin[x+ 3 (-1-2Sin[1])]

< 1}

{{yx1-
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Plot der exakten L ésung der Differentialgleichung in einem Schritt

Renove[ " d obal “*"];

solv = Flatten[DSol ve[{y' [ X] ==- (1+(1+y[X])*Cos[ x+x*y[x]])/ (x*Cos[x+x*y[x]]),y[1/2] =
1}y, x] 15

y = yl.solv;

Print[Sinplify[y[x]]];

Plot[y[x],{x, 0. 35, 1}];

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

ArcSin[L -x+Sin[l1]]
.

1 2
X
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Plot der numerischen Losung einer Differentialgleichungin einem Schritt

Renove["d obal " %" 1;

sol ution =

NDSol ve[{y' [X] =-(1+ (L+y[X]) *CoS[X+X*Y[X]])/ (Xx*CoS[X+X*y[Xx]]), Y[1/2] ==1},
Yy, {X, -1, 3}, Worki ngPrecision-247; Plot[y[x] /. solution, {x, 35, 1}1;

NDSol ve: : ndsz : At x == 0.34147098483443720960209635789296234262" 24.,
step size is effectively zero; singularity or stiff system suspected. Mehr ...

NDSol ve: :ndsz : At x == 2.34147098465845268764366342549167823426" 24.,
step size is effectively zero; singularity or stiff system suspected. Mehr ...

I nterpol ati ngFunction::dnval : Input value {2.37928} |lies outside the
range of data in the interpolating function. Extrapolation will be used. Mehr ...

I nterpol ati ngFunction::dprec : The precision of input value
{2.37928} and/or the interpolation grid is insufficient to conpute the val ue. Mehr ...

Plot::plnr : y[x] /. solution is not a machi ne-size real number at x = 2.379277713479137". Mehr ...

I nterpol ati ngFunction::dnmval : Input value {3.8835} |lies outside the
range of data in the interpolating function. Extrapolation will be used. Mehr ...

I nterpol ati ngFunction::dprec : The precision of input value
{3.8835} and/or the interpolation grid is insufficient to conpute the val ue. Mehr ...

Plot::plnr : y[x] /. solution is not a machi ne-size real number at x = 3.8834991952187057". Mehr ...

I nterpol ati ngFunction::dnval : Input value {2.35643} lies outside the
range of data in the interpolating function. Extrapolation will be used. Mehr ...

General ::stop :
Further output of InterpolatingFunction::dnval will be suppressed during this calculation. Mehr ...

I nterpol ati ngFunction::dprec : The precision of input value
(2.35643) and/or the interpolation grid is insufficient to compute the value. Mehr ...

Ceneral ::stop :
Further output of InterpolatingFunction::dprec will be suppressed during this calcul ation. Mehr ...

Plot::plnr : y[x] /. solution is not a machi ne-size real number at x = 2.356434054419371". Mehr ...

Ceneral ::stop : Further output of Plot::plnr will be suppressed during this calculation. Mehr ...




