sol _NDSoIve[{x [t] == —x[t]—O 1(Ax[t13y[t12-2x[t1yrt1*),
“[t]==-y[t]1+0.1 2x[t1*y[t]-4x[t]"2y[t]®),
X' [0] == 1, y'[0] ==0, x[0] ==0, y[0] ==1}, {X, ¥},
{t, 70}]

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

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

0. 5¢

0.5

- Graphics -

sol = NDSol ve[{x”[t] ==-X[t]-0.1 (4x[t]13y[t]?-2x[t]1y[t1*).
Yy [t]1==-y[t]1+0.1 2x[t]1*y[t]-4x[t1"2y[t]?),
x"[0] ==1, y'[0] ==0, x[0] ==0, y[0] ==1}, {X, Y},
{t, 10}]

x[0] /. Qut [33]

{0.}

x[0] /. sol

{0.}

X' [0]172 -y’ [0172 /. sol
{1.}

{(1/2} (X’ [0]1"2 -y’ [0]"2) +

{|1/2} (X[0172-y[0]72) +0.1 (-X[0]"2y[0]"4 + x[0]"4Yy[0]"2) /.
SO
{{0. }}

{172} (X’ [11"2 -y’ [1]1"2) +
{|1/2} (X[1172-y[1]172) +0.1 (-x[11"2y[1]1"4 + x[1]1"4y[11"2) /.
SO

{{-1.86192x10°%1}



(1/2} (X’ [10]72 -y’ [10]72) +

(172} (X[10172-y[10]72) +0.1 (-Xx[10]72Yy[10]74 + X[10]"4y[10]"2)

sol

{{2.39552x107"}}
t=6

6

{172y (X’ [t1"2 -y [t]1"2) +
{|1/2} X[t]1"2-y[t172) +0.1 (-x[t]"2y[t]1"4 + X[t]"4y[t]1"2) /.
so

{{-7.31003x1077}}

H= (X [t]172 -y [t]172) +

{1/2}
{|1/2} (X[t]1"2-y[t]1"2) +0.1 (-x[t]1"2y[t]1"4 + x[t]1™M4y[t]1"2) /.
(0]

(7]

{{-1.2618x107"1}}
t =60

60

t =

sol = NDSol ve[{x”[t] ==-X[t]-0.1 (4x[t]13y[t]?-2x[t]1y[t1*),
Yy [t]==-y[t]+0.1 2x[t]*y[t]-4x[t]"2y[t]®),
x"[0] ==0.5, 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.}}, <>]}}

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 10}, PlotRange ->All]

0.5}

0.2 0.4

- Graphics -

/.



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

- Graphics -

t=0

0

H={1/2} x [t]1"2 -y' [t]1"2) +
{I1/2} (X[t]"2-y[t]1"2) +0.1 (-X[t]1"2y[t]1"4 + xX[t]™4y[t]1"2) /.
SO

{{-0.375}}
{{-0.375" }}
t =10

10

H={1/2} (X' [t122 -y’ [t]"2) +
{|1/2} (X[t]P2-y[t]172) +0.1 (-X[t]"2y[t]"4 + x[t]1 4y[t]1r2) /.
SO

{{-0.374998}}
{{-0.374997583714709081" }}
t =70

70

X' [t]17h2 -y [t]72) +

H={1/2} (
{172} (x[t1"2-y[t]1"2) +0.1 (-x[t]"2y[t]1"4 + xX[t]1™4y[t]1"2) /.

sol
{{-0.37498}}

-0. 374980136245943773"
V={1/2} X2 - y"2) + K (=X"2y"4 + x"4y"2)

{% (x? -y?) +0.1 (x* y? -x? y*)}



1
Pl ot3D[? (x? -y?) +0.1 (x*y? -x2y*), {x, -2, 2}, {y, -2, 2}]

- SurfaceG aphics -

sol =NDSol ve[{x”[t] ==-x[t]-0.1 (4x[t]3y[t]?-2x[t]y[t]*),
Yy [t]==-y[t]+0.1 2x[t]*y[t]-4x[t]1"2y[t]?),
x"[0]1 ==0.5, y"'[0] ==0, x[0] ==0, y[0] ==1}, {X, Y},
{t, 200}]

NDSol ve: : nxst : Maxi num nunber of 1000 steps reached at the point t == 120.004899539812903".

{{x > Interpol ati ngFunction[{{0., 120.005}}, <>],
y > Interpol ati ngFunction[{{0., 120.005}}, <>]}}

t =

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 0, 120}, PlotRange ->All]

- Graphics -

t =120

120

H={1/2} x [t]1"2 -y’ [t]1"2) +
{Il/Z} (X[t]"2-y[t]1"2) +0.1 (-xX[t]1"2y[t]1"4 + x[t]1™4y[t]1"2) /.
SO

{{-0.374964}}



x' [120] /. sol

(0. 0233369}

y' [120] /. sol

(-0. 954547}

x[120] /. sol

(-0.457371)

y[120] /. sol

(0. 220972}

sol = NDSol ve[{x”[t] ==-X[t]-0.1 (4x[t]13y[t]?-2x[t]1y[t1*),
Y [t]==-y[t]+0.1 2x[t]1*y[t]-4x[t]"2y[t]®),

X" [120] == 0. 0233369307654103286° , y’'[120] == -0.954547115960078329" ,

X[120] == -0.457371414236554763" , y[120] == 0. 220972056664788096" },
{x, y}, {t, 120, 200}]

{{X > I nterpol atingFunction[{{120., 200.}}, <>],
y = I nterpol ati ngFunction[{{120., 200. }}, <>1}}

t =

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 120, 200}, Pl otRange ->All ]
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- Graphics -

t =200

200

HzgijgiEfJElE%Qé&q%;E%ﬁi(-xn]AZyn]A4 + X[tINAy[t172) /.

({-0.374982}



sol = NDSol ve[{x”[t] ==-X[t]1-0.1 (4x[t]13y[t]?-2x[t]1y[t1*),
Yy [t]==-y[t]+0.1 (2x[t]*y[t]-4x[t]1"2y[t]®),
X’ [120] == 0. 0233369307654103286° , y’'[120] == -0. 954547115960078329° ,
X [120] == -0.457371414236554763" , y[120] == 0. 220972056664788096" },
{x, y}, {t, 120, 300}]

NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 221. 34236502898279".

{{X > Interpol ati ngFunction[{{120., 221.342}}, <>],
y = I nterpol ati ngFunction[{{120., 221.342}}, <>]}}

Paranetri cPl ot [Eval uate[{x[t], y[t]} /. sol],
{t, 120, 220}, PlotRange -> All]

- Graphics -

sol =NDSol ve[{x”[t] ==-x[t]-0.1 (4x[t]3y[t]? -2x[t]y[t]*),
y [t1==-y[t]+0.1 x[t]*y[t]-4x[t172y[t]°),
X"[0] ==0, y'[0] ==0.5, x[0] ==1, y[0] ==0}, {X, Yy},
{t, 200}]

NDSol ve: : nxst : Maxi mum nunber of 1000 steps reached at the point t == 120.004899539812903".

{{x > Interpol ati ngFunction[{{0., 120.005}}, <>],
y > Interpol ati ngFunction[{{0., 120.005}}, <>]}}

Paranmetri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 0, 120}, PlotRange -> All]

- Graphics -

t =0



H= /2 (X [t]1"2 -y [t]172) +
/2 (X[t]1"2-y[t]1"2) +0.1 (-x[t]1"2y[t]"4 + xX[t]1™4y[t]1"2) /.

{1
{1 (
ol

n

{{0.375}}

t =100

100

{172} (X’ [t]1"2 -y [t]1"2) +
{Il/2} (X[t]"2-y[t]1"2) +0.1 (-xX[t]1"2y[t]1"4 + x[t]™4y[t]1"2) /.
(0]

{{0. 374964}

x’ [120] /. so

(-0.954547)

y’ [120] /. sol

(0. 0233369}

x[120] /. sol

(0. 220972}

y[120] /. sol

(-0.457371)

sol = NDSol ve[{x”[t] ==-X[t]-0.1 (4x[t]13y[t]?-2x[t]1y[t1*).

y7[t] ==-y[t]+0.1 (2x[t]1*y[t]-4x[t]"2y[t]®),

X’ [120] == -0. 954547115960078329* , y’'[120] == 0. 0233369307654103286*
X [120] == 0. 220972056664788096', y[120] == -0.457371414236554763" },
(X, y}, {t, 120, 220}]

{{x > Interpol ati ngFunction[{{120., 220.}}, <>],
y > Interpol ati ngFunction[{{120., 220. }}, <>]}}

t =

Parametri cPl ot [Eval uate[{x[t], y[t]} /. sol]1,
{t, 120, 220}, PlotRange ->All ]

- Graphics -



1
Pl ot3D[? (X2 -y?) +0.1 (x*y2 -x2y*), {x, -2, 2}, {y, -2, 2}]

- SurfaceG aphics -

1
Pl otSD[E (X2 -y%) +0.1 (x*y? -x2y*), {x, -4, 4}, {y, -4, 4}]

- SurfaceG aphics -



1
Pl 0t3D[? (x? -y?) +0.1 (x*y? -x?y*), {x, -10, 10}, {y, -10, 10}]

- SurfaceG aphics -



