[> with(DEtools):
[> phug: —[ D(theta)(t) = v(t) -

cos(0(¢))

phug == |D(0) (1) =v(t) — ()
=>R

DEpIot(phug [theta(t) v(t)], t=
theta=-Pi. 4*P| v=0.
[seq([theta(O)

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

R:=0.1
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cos(theta(t))/v(t),
D(v)(t) = -sin(theta(t)) -R*v(t)"2];

,D(v) (¢) = -sin(0(z)) —Rv(2)

2

0..10,

,v(O) |]| 1. 302)]
1, 1)] stepsize=0.05);
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R:
D
theta— Pi..4*Pi, v=0..3,
[[theta(0)=0, v(O) 2. 3]]
linecolor= red stepsize= 005);
R:=0.1
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Ep Iot(phug [theta(t), v(t)], t=0..10,
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> R

:="R";

)
t
t

- cos(th

-sin(theta(t)

v(t)*cos(the

v(t)*sin(the
R:=R

xphug:=[ D(theta)(t) = v(t)

cos(0(t))

)

Rv(t)%, D(x) (1)

-sin(0(z)) —

)

,D(v) (¢

V(1)

v(t) cos(0(¢)), D(y) (1) =v(t) sin(0O(z) )}
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> DEplot( xphug, [theta(t), v(t), x(t), y(t)], t=0..15,
theta=-Pi..4*Pi, v=0..3, x=0..10, y=0..5,
[[theta(0)=0, v(0)=2.3, x(0)=0, y(0)=3]],
linecolor=red, stepsize=0.05, scene=[x,Y]);
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with(plots):

> R:=0;

display( array( [

DEpIot(xphug [theta(t), v(t), x(t), y(t)], t=0..15
theta=-Pi. 4*P| v=0..3, x=0..10 y:O .5,
[[theta(0)=0, v(O) 2. 3 x(0)= 0 y(O):3]],
Imecolor-red stepS|ze 0.05, scene=[theta,v]),

DEplot( xphug, [theta(t), v(t), x(t), y(t)], t=0..15

]
theta=-Pi..4*Pi, v=0..3, x=-3..10, y:O..5
[[theta(0)=0, v(O) 2. 3 x(0)=0, (O)—3]]
Ilnecolor—red stepS|ze 0. 05 scene [x, y])]))
R:=0



theta=-Pi..4*Pi, v=0..3, x=-3..10, y=0..

[[theta(0)=0, v(O) 2. 3 x(O) 0, y(O) 3]]
Ilnecolor—red stepS|ze 0.05

=0.
SIO Y( array( [

( xphug, sameoldsameold, scene=[theta,v]),
( xphug, sameoldsameold, scene=[x,y])]));

R=0.1

R: 1;
di la
DEplot
DEplot
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B sameoldsameold:=[theta(t), v(t), x(t), y(t)] .15,




31 51
41
2_
3_
v y
2_
1_
1_
-2 0 2 4 6 8 10 12 -2 0 2 4 10
theta
R:=0.3;
display( array( [
DEplot( xphug, sameoldsameold, scene=[theta,v])
DEplot( xphug, sameoldsameold, scene=[x,y])]));

R:=0.3
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> different:=[theta(t), v(t), x(t), y(t)], t=0..15,
theta=-Pi..4*Pi, v=0..3, x=-3..10, y=0..8,
[seq([theta(0)=0, v(0)=i, x(0)=0, y(0)=2*i],i=1..3,0.2)],
| linecolor=[seq(COLOR(HUE,i),i=0..1,.1)], stepsize=0.05:
> R:=0.3;
display( array( [
DEplot( xphug, different, scene=[theta,Vv]),
DEplot( xphug, different, scene=[x,y])]));

R:=03
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> R:=.1,;
display( array( [

DEplot( xphug, different, scene=[theta,Vv])

DEplot( xphug, different, scene=[x,y])]));
R:=0.1




| R:=R €))
> makepic:=proc(drag)
global R;
R:=drag;
DEplot( xphug, different, scene=[theta,Vv]);
end:

>
makepic(0.1);
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> display( [seq(makepic(r),r=0..1,.2)], insequence=true);







