


constants 0 2 , 1 4 , P0 1 ;

t_ : 0 Sin 0
2 t . constants;

0 t t . t 0;

tupp
4

0
.constants;

Q0 t_ : 0 t .constants

Qapprox t_ : Q0 t
1

2
0 t2 0

2 0 0

t

Sin 2 0 .constants

Papprox t_ : P0 1
0

0 0

t

Cos 2 0 .constants

nds NDSolve t Q t t
t t

2 t
Sin 2Q t , t P t P t

t t

t
Cos 2Q t , Q 0 0, P 0 P0 .constants , Q, P ,

t, 0, tupp , MaxSteps 3000

Q InterpolatingFunction 0., 8. , , P InterpolatingFunction 0., 8. ,

plotQ
Plot

Evaluate Q t .nds , Qapprox t , Q0 t , t, 0, tupp , PlotStyle RGBColor 1, 0, 0 , RGBColor 0, 1, 0 , RGBColor 0, 0, 1 , PlotLabel "\<Q t red
Qapprox t green
Q0 t blue\>", ImageSize 288
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plotP Plot Evaluate P t . nds , Papprox t , P0 . constants ,
t, 0, tupp , PlotStyle RGBColor 1, 0, 0 , RGBColor 0, 1, 0 , RGBColor 0, 0, 1 , PlotLabel "\<P t red

Papprox t green
P0 blue\>", ImageSize 288
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q t_ :
Evaluate P t .nds

t
Sin Evaluate Q t . nds

q0 t_ :
P0

0
Sin 0 t .constants

Plot q t , q0 t , t, 0, tupp , PlotStyle RGBColor 1, 0, 0 , RGBColor 0, 0, 1 , PlotLabel "\<q t red
q0 t blue\>", ImageSize 288
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