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13.9.nb

constants= {wo = 27, £ » 1/ (4 ), Py - 1};
[t_] = wp + Sin[(s wo)? t] /. constants;

Go=d wlt] /.t >0

4
tupp = /.constants;
€ wo

Qolt_] := wo t /.constants

1 W, t
Qapproxlt_1 := Qolt] + 5 o t? + > 0 f Sin[2wo T 1d T /.constants
)

wo

. t
W

Papproxlt_] := Po fl— 2 f 005[20)07]44 /.constants
wy Jo

9 ltl 201, 8 Pit] == —Pit
2ol n[2Q[t]l, 8; P[t] == —PI[t]

& olt]
w

nds = NDSolve[{d; Q[t] == w[t] + It

Cos2Q[t]], Q[0] == 0, P[0] == Py /.constants}, {Q, P},
{t, 0, typp}, MaxSteps - 3000]

{{Q-Interpol ati ngFunction[{{0., 8.}}, <>], P>InterpolatingFunction[{{0., 8.}}, <>]}}

plotQ =
Plot[
{Evaluate[Q[t] /.nds], Qapprox[t], Qoltl}, {t, O, typp}, PlotStyle» {RGBColor[1, 0, 0], RGBColor[0, 1, 0], RGBColor[0, 0, 1]}, PlotLabel - "\<Q[t] — red
Qapprox[t] —green
Qolt] — blue\>", ImageSize —» 288]

Qt] - red

(}approx[t] - green

Qt] - blue
50+
40 ¢
30+
20+
10+

2 4 6 8

- Graphics -



13.9.nb

plotP = Plot[{Evaluate[P[t] /. nds], Papprox[t], Po /. constants},

{t, O, typp}, PlotStyle » {RGBColor[1, 0, 0], RGBColor|[0, 1, 0], RGBColor[0, 0, 1]}, PlotLabel - "\<P[t] — red
Papprox[t] —green
Py — blue\>", ImageSize -» 288]

P(t] - red
Papprox[tJ - green
Po - bl ue
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- G aphics -

Evaluate[P[t] /.nds]
qlt_] := /| ——— Sin[Evaluate[Q[t] /. nds]]
wlt]
Po
qolt_]:= 4/ — Sin[wo t] /.constants
wo

Plot[{q[t], golt]}, {t, O, tupp}, PlotStyle» {RGBColor[1, 0, 0], RGBColor[0, 0, 1]}, PlotLabel - "\<q[t] — red
qo[t] — blue\>", ImageSize - 288]

g[t] - red

go[t] - blue
0.4
) /X\/\/\/\
N \W \/\N
-0.4

- G aphics -
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