[> with(DEtools):
[> phug:=R-> [ diff(theta(t),t)=v(t)-cos(theta(t))/v(t),
diff(v(t),t) = -sin(theta(t)) - R*(v(t))"2 ];
| 4 g my  cos(8(0)  d
I phug =R s 0(z) =v(1) V(1) P
> DEplot( phug(0), [theta,v], t=0..4, theta=-Pi..Pi, v=0..3,

v(t) = -sin(0(7)) —Rv(1)*

[[theta(0)=0, v(0)=2], [theta(0)=0, v(0)=1.5]],
tickmarks=[piticks,default], linecolor=black);
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> DEplot( phug(0), [theta,v], t=0..4, theta=-Pi..Pi, v=0..3,
[seq([theta(0)=0, v(0)=
tickmarks=[piticks,default], linecolor=[red,orange,yellow,green,

black]):

vel], vel=1..3, .5)],
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>DEpIot(phug(0) [theta,v], t=0..4, theta=-Pi..Pi, v=0..3,
[seq([theta(0)=0, v(0)= vel] vel=1.01. .3, .4)],
tickmarks=[piticks,default], linecolor= [COLOR(HUEOO) COLOR
(HUE,.2), COLOR(HUE,.4), COLOR(HUE,.6), COLOR(HUE,.8)]);
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> DEplot( phug(0), [theta, v], t=0..4, theta=-Pi..Pi,v=0.3,
[seq([theta(0) =0,v(0) =vel], vel=1.01..3, .4) 1],
tickmarks = [piticks, default], linecolor= [ COLOR(HUE, 0.0), COLOR(HSV, .2, .5,.7),
COLOR(RGB, .5,1,0), COLOR(HUE, .6), COLOR(HUE, .8) ]);
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= vel], vel 1.
linecolor = [seq(COLOR(HUE, h),h
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3*Pi, v

D)1,

3,
[seq(COLOR(HUE, h),h

10, theta = -Pi ..

vel], vel =1 ..

, t =0 ..
v(0) =

v]

3, [seq([theta(0) = 0,
tickmarks = [piticks, default], linecolor

1)1);

0o ..
1..3,

> DEplot(phug(0.2), [theta
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= -Pi .. 3*Pi, v
=1 ..3, .1)],

theta
vel

10,

=0 ..
[seq([theta(0) = 0, v(0) = vel],

t

linecolor = [seq(COLOR(HUE, h),h

[theta, V],
[t,theta]);
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> xphug:=R-> [d|ff(the)ta(t),t):v(t)-cos(theta(t))/v(t),
t

diff(v(t), = -sin(theta(t)) - R*(v(t))"2,
diff(x(t),t) =v(t)*cos(theta(t)),
diff(y(t),t) =v(t)*sin(theta(t))];

xphug = R— % 8(1) =v(1) —%, % v(t) = -sin(0()) —Rv(1)%,

(1) cos(8(1)), - (1) =v(0) sin(6(1)

> DEpIot(xphug(O 2), [theta, v, x, y],

t 0..10, theta = -Pi..3*P| v = 0..3, x=-1..10
[seq([theta(O) 0, v(0)=vel, x(O):O, y(0)=2], vel
linecolor = [seq(COLOR(HUE h),h=1..3, .2)

scene=[Xx,Y]);

)



> DEplot(xphug(0.2), [theta, v, X, y],
t =0..10, theta = -Pi..3*Pi, v = 0..3, x=-1..10, y=0..4,
[seq([theta(0)=0, v(0)=vel, x(0)=0, y(0)=3.5-vel], vel = 1..3,
2

linecolor = [seq(COLOR(HUE, h),h=1..3, .2)],
scene=[x,y]);




