[> with(DEtools):

> D(sin);
cos )
> diff(sin(x),x);
cos(x) 2
> D(sin)(t);
cos(?) 3)
> D(sin)(Pil4);
V7 @
> phug:=[ D(theta)(t) = v(t) - cos(theta(t))/v(t),
D(v)(t) = -sin(theta(t))];
phug = D(0) (1 =v(1) = <L) b (1) = ~sin(o(1)) ©

> DEplot( phug, [thetaﬂ) v(t)], t=0..10,
theta:-PL.Pl v=0..3);
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> DEplot( phug, [theta(t), v(t)], t=0..10,
theta=-Pi..Pi, v=0..3,
[[theta(0)=0, v(0)=2.5], [theta(0)=0, v(0)=0.5]],
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> DEplot( phug, [theta(t) v(t)],

theta=-Pi..Pi, v=0.
[[theta(0)=0, v(O) 2. 5] [theta(0)=0, v(0)=0.5]],

linecolor= black)

t=0..10,
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> DEplot( phug,
theta=-Pi..Pi,
[[theta(0)=0, v(0)=2. 5]
[inecolor= black)

[theta(t) v(t)],
v=0.

t=0..10,
[theta(0)=0, v(0)=0.5]],
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> DEplot( phug, [theta(t) v(t)]
theta=-Pi..4*Pi, v=0.
[[theta(0)=0, v(O) 2. 5]
Iinecolor:black);

t=0..10,
'[theta(0)=0, v(0)=0.5]],
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0..10,
0..1,.1)]);

1..3,0.2)],

il,i=

=0..3,
=0, v(0)=
[seq(COLOR(HUE,i),i

-Pi..4*Pi, v

[seq(ﬂheta(O)
l[inecolor

> DEplot( phug, [theta(t), v(t)], t
theta




LRGN

NN S S e/
NN NN
AR N G\ S\ S RSN NN

RN NI RVARIR

VDD D /L L O
/7, 7o =
270 1 777

N NSNS~

NN OO s
AN NSNS NN OSSR SN

VAUV VNN RN A

xIVLL/

JI777 027/ /7277777 |

D A A P S

S 775

S AT = ~\{ |
| \‘hﬂﬂmm’,!
RN ST/ |

NN OO O OSSN N\

Ittty

NERRRRRRRN

N O . ~—~— [

W e N N / [

7114\\\ L

T
10

T
6

theta

- cos(theta(t))/v(t),

-sin(theta(t))-R*v(t)"2];

> phug:=[ D(theta)(t) = v(t)
D(v)(1)

(6)

—ﬁn(GU))——RL%ﬂz}

D(v) (1)
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v(t)
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phase :
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theta

> R: =0;
thetO: DEpIot(phug [theta(t) v(t)], t=0..10,
theta=-Pi..4*Pi, v=0.
[seq([theta(O) 0 ( ) |]| 1..3,0.2)],
Ilnecolor—[seq(COL R(HUE,i),i=0..1, 1)]
scene=[t,theta]);

R:=0
thet0:= PLOT(...) )

> R:=0;
vO: —DEpIot(phug [theta(t) v(t)], t=0..10,
theta=-Pi..4*Pi, v=0.
[seq([theta(O) 0 v(O) |]| 1..3,0.2)],
linecolor= [seq(COLOR(HUE 1),i=0..1, 1)]
scene=[t,v]);

R=0
v0 = PLOT(...) 8

> with(plots):
> display({phaseO, thet0O, v0});
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> display(array([phaseO, thet0, v0]));
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R:=0.5;

A:=DEplot( phug, [theta(t), v(t)], t=0..10,
theta=-Pi..Pi, v=0. .3,

[seq([theta(O) 0, v(O) i]1,i=1..3,0.2)],
linecolor= [seq(COLOR(HUE 1),i=0..1, 1)]
scene=[theta,v], numpoints=500):
B:=DEplot( phug, [theta(t) v(t)], t=0..10,
theta=-Pi..4*Pi, v=0.

[seq([theta(0)= O v(O) |]| 1..3,0.2)],
Iinecolor:[seq(COLOR(HUE 1), |:0..1,.1)],
scene=[t,theta], numpoints=500) :

C: DEpIot(phug [theta(t) v(t)], t=0..10,
theta=-Pi..4*Pi, v=0.

[seq([theta(O) O V(O)—I] i=1..3,0.2)],
linecolor= [seq(COLOR(HUE |)| 0..1, 1)]
scene=[t,v], numpomts 500) :
dlsplay(array([A, ,C1));

R=05
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R:=0.1;

A:=DEplot( phug, [theta(t), v(t)], t=0..10,

theta=-Pi..Pi, v=0. .3,
[seq([theta(O) 0, v(O) i],i=1. 3 0.2)],
linecolor= [seq(COLOR(HUE 1),i=0..1, 1)]
scene=[theta,v], nump0|nt3—500).

B:=DEplot( phug, [theta(t), v(t)], t=0..10,

theta=-Pi..4*Pi, v—O .3,
[seq([theta(O) , v(O)—l] i=1. 3 0.2)],
linecolor= [seq(COLOR(HUE 1),i=0..1, 1)]
scene=[t,theta], numpoints= 500)

C: DEpIot(phug
theta=-Pi..4*Pi,
[seq([theta(O)

v=0.

,v(O) |]| 1. 302)]
l[inecolor=[seq(COLOR(HUE,i),i=0..1, 1)]
scene=[t,v], numpoints=500):

display(array([A,B,C]));

R:=0.1

[theta(t) v(t)], t=0..10,
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theta

R:=5;
A: DEpIou phug, [theta(t), v(t)], t=0..10,
theta=-Pi..Pi, v=0. .3,
[seq(Hhetaﬂn 0, v(0)|]| 1..3,0.2)],
HnecMor[smﬂCOLOR(HUEl)lo 1, U]
scene=[theta,v], numpoints=500):
B:=DEplot( phug, [theta(t), v(t)], t=0..10
theta=-Pi..4*Pi, v=0..3,
[seq(Hhetaﬂn 0 v(wa]i:1“3,02)L
linecolor= Beq(COLOR(HUEi)izonlﬂlﬂ,
scene=[t,theta], numpoints=500):
C:=DEplot( phug Hhetaﬁ) v(t)], t=0..10
theta=-Pi..4* P, v=0.
[seq(Hhetaﬂn 0, v(0)|]| 1..3,0.2)],
HnecMor[smﬂCOLOR(HUEl)lo 1, U]
scene=[t,v], numpoints=500):
display(array([A,B,C]));
R:=5
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