\%

(B

Plot 3D[E Y | {x, -2, 2}, {y, -2, 2}]

- SurfaceG aphics -
Vx = D[V, X]
[2E°Y X}
Vy = DIV, y]
{-2 S y}
sol = NDSol ve[{x" [t] == -2 EXII2YI)? oty
y7[t] == -2 XU YIO® gyt ], x7[0] ==1, y'[0] == 0, x[0] ==0, y[0] == 1},

{x, y}, {t, 70}]

NDSol ve: : nxst : Maxi num nunber of 1000 steps reached at the point t == 35.7052720207495033".

{{x > Interpol ati ngFunction[{{0., 35.7053}}, <>],
y > Interpol ati ngFunction[{{0., 35.7053}}, <>]}}

NDSol ve: : dsvar : 0 cannot be used as a variable. t =.

NDSol ve [ {x” [0] == -2 EX[01*-¥[01* x 0],
y’ [0] == ~2 EX[9%¥101® y (0], x"[0] ==1, y’[0] == 0, x[0] == 0, y[0] == 1},
(X, y}, {0, 70}]



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 1}, PlotRange -> Al ]

0.9

0. 8¢

0. 6¢

- Graphics -

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 2}, PlotRange ->All]

1
0.75

- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 0, 4}, PlotRange -> Al ]

0.5¢

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 6}, PlotRange ->All]

/0.5/ 1 1.5 2 2.5

- Graphics -

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 7}, PlotRange ->All]

/0){ 1 1.5 2 2.5

- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 0, 8}, PlotRange ->All ]

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 9}, PlotRange ->All ]

- Graphics -

Par ametri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 0, 10}, PlotRange ->All]

- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 0, 11}, PlotRange -> Al Il ]

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
1]

{t, 0, 123}, Pl otRange -> Al

- Graphics -

Par ametri cPl ot [Eval uate[{x[t] y[tl} /. sol],
1

{t, 0, 13}, PlotRange -> Al |

- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
']

{t, 0, 20}, Pl otRange -> Al
60
40¢

20¢

-40  -20 20 40 60
- 20 L

- 40!

- Graphics -

sol = NDSol ve[{x" [t] == -2 EXIIZ-yI? x ey,

y7[t] == -2 EXI* VI y[t], x"[0] ==0.1, y'[0] ==0, x[0] == 0, y[O] ==

{x, y}, {t, 70}]

1},



sol =
NDSol ve [{x”[t] == -X[t], y"[t] == -y[t], x'[0] ==1, y'[0] ==0, x[0] ==0, y[0] == 1},
{x, vy}, {t, 70}1]

{{X > Interpol atingFunction[{{0., 70.}}, <>],
y > I nterpol ati ngFunction[{{0., 70.}}, <>]}}

Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 11}, PlotRange -> Al l]

0.5

- Graphics -

H= {1/2} (X’ [t]"2 -y [t]72) + EXIPVIUI® /g0
{{0. 867879} }

o

H={1/2} (X’ [t]72 -y’ [t]"2) + EXI1*YI1® / g
{{0.867882}1}
t =20

20

H={1/2} (X' [t]172 -y’ [t]~2) + EXO°YII® /0 sol
{{0.867883}}

t =

sol = NDSol ve[{x" [t] == -2 EXILIZyIt0? oty
y [t] == -2 EXIIPYI0% yyt ], x7[0] == 0.1, y’ [0] == 0, x[0] ==0, y[0] == 1},
{x, y}, {t, 70}]

NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 36.7459404775106701".

{{X > InterpolatingFunction[{{0., 36.7459}}, <>],
y = I nterpol ati ngFunction[{{0., 36.7459}}, <>]}}



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 11}, Pl ot Range ->

Al
N S § 1
5§
-0.2  -0.1 1 0.2
-1t

- Graphics -

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 20}, PlotRange ->All]

- Graphics -

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 36}, PlotRange ->All]

- Graphics -



Plot 3D[E ™Y |, {x, -4, 4}, {y, -4, 4}]

- SurfaceG aphics -

sol = NDSol ve[{x" [t] == -2 EXI112-yI00% oty
Yy [t] == -2 EXI1*YI1% y[t], x [0] ==0.1, y’'[0] == 0, x[0] == 0, y[0] == 1},
{x, y}, {t, 70}]

{{x > Interpol ati ngFunction[{{0., 70.}}, <>
y > Interpol ati ngFunction[{{0., 70.}}, <>]}}

—

Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 20}, PlotRange -> Al l]

1

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 50}, PlotRange -> All

- Graphics -

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 70}, PlotRange ->All]

- Graphics -

sol = NDSol ve[{x" [t] == -2 EXI01%-y10% oty
Yy [t] == -2 BXI°YI? g1t ], x'[0] == 0.1, y' [0] == 0, x[0] == 0, y[0] == 1},
{x, y}, {t, 200}]

NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 81.1055210208621879".

{{X > Interpol atingFunction[{{0., 81.1055}}, <>],
y - Interpol ati ngFunction[{{0., 81.1055}}, <>]}}



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 81}, PlotRange ->AlI]

- Graphics -

x’ [81] /. sol

(1. 99759}

y' [81] /. sol

(2.07809)

x[81] /. sol

{-3.45034}

y[81] /. sol

(-3.53932)

{-3.5393219622404004" }

sol = NDSol ve[{x”[t] == -2 EXN*VII* x[t], y"[t] == -2 EXHI°YII® ypt g,
X" [81] == 1.99759047163824234"', y’[81] == 2. 07809318835298828",
X [81] == -3. 45034135963493016° , y[81] == -3.5393219622404004 }, (X, Y},
{t, 81, 200}]

NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 154.655111513010261".

{{x > Interpol ati ngFunction[{{81., 154.655}}, <>],
y > Interpol ati ngFunction[{{81., 154. 655}}, <>]}}

t =



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 81, 100}, PlotRange ->All]

6
4t

- Graphics -

Par ametri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 81, 120}, PlotRange ->All]

10;

-10 -5 5 10

_10
- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 81, 154}, PlotRange -> All]

20¢

10}

~20 ~10 10 20
-10

-20¢t

- Graphics -

H= {1/2} (X’ [t]"2 -y [t]72) + EXPVIUI® /g0l
{{0. 372848} )

t =81

81



t =120

120

H={1/2} (X’ [t]72 -y’ [t]"2) + EXI1*YI1® / g
{{0.372838}1}
t =154

154

H= {1/2} (X' [t]"2 -y’ [t]72) + EXIZYII? /g0l
({0.372845}}

t =

sol = NDSol ve[{x” [t] == -2 EXI'1*YI11* x|t 7,
y [t] == -2 BB’V y 1], x7[0] == 0.1, y'[0] == 0, x[0] == 0, y[0] == 1}
{x, y}, {t, 200}]

NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 81.1055210208621879".

{{X > Interpol atingFunction[{{0., 81.1055}}, <>],
y > Interpol ati ngFunction[{{0., 81.1055}}, <>]}}

t =0

0

H= {1/2} (X’ [t]"2 -y [t]72) + EXPVIU® / g0l
{{0.372879}}

sol = NDSol ve[{x" [t] == -2 EXIZ-yI? xt
y7[t] == -2 X0 YIU® yyt], x'[0] == 0.001, y'[0] == 0, x[0] == 0, y[0] == 1},
{x, y}, {t, 200}]

NDSol ve: : mxst : Maxi mum nunber of 1000 steps reached at the point t == 86.3125817654710125".

{{Xx > Interpol ati ngFunction[{{0., 86.3126}}, <>],
y - Interpol ati ngFunction[{{0., 86.3126}}, <>]}}

t =



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 10}, PlotRange ->AlI]

1
-0.002 -0.001 /001 0. 002
1t

- Graphics -

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 40}, PlotRange ->All]

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 86}, PlotRange ->All]

x' [86] /. sol

{-0.0185726}
y’ [86] /. sol

(-0.794088)



x[86] /. sol

{-0.0131884)

y[86] /. sol

(-0.617746)

sol = NDSol ve[{x”[t] == -2 EX*VII* x[t ], y"[t] == -2 EXHI*YII® ypt,
X’ [86] == -0.0185725643144353682"', y’ [86] == -0. 794088190746185773" ,
X [86] == -0.0131884257581349695", y[86] == -0.617745581369240603° },

{x, y}, {t, 86, 300}]
NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 159.247785682146902".

{{x > Interpol ati ngFunction[{{86., 159.248}}, <>],
y > Interpol ati ngFunction[{{86., 159.248}}, <>]}}

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 86, 120}, PlotRange -> All]

1t

-0.03-0.02-0.01 0.01 0.02 0.03

- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[t1} /. sol],
{t, 86, 140}, PlotRange -> All]

1t

0. 5¢

0.01 0.02 0.03

-0.03-0.02-0. 01g

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 86, 159}, PlotRange ->All]

e

- Graphics -
t =

sol = NDSol ve[{x" [t] == -2 EXIIZYIN? w [t ], y7[t] == -2 EX[1P-YIUI2 gt g,
x’[0] == 0. 001, y’'[0] ==0.001, x[0] ==0.01, y[0] ==0. 01}, {x, v},
{t, 200}]

{{Xx > Interpol ati ngFunction[{{0., 200.}}, <>],
y = I nterpol ati ngFunction[{{0., 200. }}, <>]}}

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 2}, PlotRange ->All]

0. 01¢

0. 005}

-0.005 0.005 0.01

- 0. 005;

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 0.02}, PlotRange ->All]

0.010014
0. 010012

0. 01001
0. 010008
0. 010006
0. 010004
0. 010002

0. 01000 00HUD.00B00 01@000P0014

- Graphics -

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 200}, PlotRange ->All]

0. 01¢

0. 005

-0.01 -0.005 0. 005 0.01

- 0. 005}

-0. 01+

- Graphics -

sol = NDSol ve[{x" [t] == -2 EXI01%-y10% oty
y”[t] == —2E””2W“]2y[t],x’[0]==0.001,y’[0]==0,x[0]==0,y[0]==0}
{x, y}, {t, 200}]

{{x > Interpol ati ngFunction[{{0., 200. }}, <>],
y > Interpol ati ngFunction[{{0., 200.}}, <>]}}

sol = NDSol ve[{x" [t] == -2 EXIIZ-YIN? w [t ], y7 [t] == -2 EX[1IP-YINI2 gt g,
x’[0] ==0.001, y’'[0] ==0, x[0] ==0, y[0] ==0. 001}, {xX, v},
{t, 200}]

{{X > Interpol ati ngFunction[{{0., 200.}}, <>],
y - Interpol ati ngFunction[{{0., 200.}}, <>]}}



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 20}, PlotRange ->All]

10. 0006. 0008. 0002 | 0. 0002. 0008. 000

- Graphics -

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 5}, PlotRange ->All]

0. 0006. 0008. 0002 | 0.0002. 0008. 000

- Graphics -

Par anetri cPl ot [Eval uate[{x[t] y[tl} /. sol],
{t, 0, 40}, PlotRange ->All]

10. 0006. 0008. 0002 | 0. 0002. 0008. 000

- Graphics -



Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 200}, PlotRange -> All]

0. 000Q. 000&. 00048

- Graphics -



