[ > restart;with(DEtools):wth(plots):
[ > # Oscillator (for PHY322 - Sal gado)

> m=(1/2);k:=1; Force(t):=0;
ode :=diff(y(t),t,t) =-(k/m*y(t) + Force(t)/m
> #7?DEpl ot

DEtools[DEplot] - piot solutions to a system of DEs

Calling Sequences
DEplot(degns vars, trange, options)
DEplot(degns vars, trange, inits, options)
DEplot(degns vars, trange, xrange, yrange, options)
DEplot(dproc, vars, trange, number, xrange, yrange, options)
DEplot(degns vars, trange, inits, yrange, xrange, options)

Parameters

degqns - list or set of first order ordinary differential equations, or asingle differential equation
of any order

dproc - function representation for first order ordinary differential equations, or asingle
differential equation of any order

vars - dependent variable, or list or set of dependent variables

trange - range of the independent variable

nunber - equation of the form 'number'=integer indicating the number of differential equations
when degnsis given as a function (dproc) instead of expressions

inits - setorlistof lists; initial conditions for solution curves

xrange - range of thefirst dependent variable

yrange - range of the second dependent variable

options - (optional) equations of the form keyword=value

> odel :=diff(y(t),t)
ode2 :=diff(v(t),t)
odesystem =[ odel, ode2];
[ > diff(odel,t);ode_original:=subs( ode2, %;
> DEpl ot ( odesystem, [y(t),v(t)], t=0..12,
v=-4..4,y=-3..3,arrows=SLI M ;
> I Csystem =[[y(0)=2,v(0)=0]];
DEpl ot ( odesystem, [y(t),v(t)], t=0..12, |ICsystem
v=-4..4,y=-3..3,arrows=SLI M | i necol or =bl ue, t hi ckness=5);
#default stepsize may have poor resol ution
> DEpl ot ( odesystem, [y(t),v(t)], t=0..12, ICsystem
st epsi ze=0. 01
v=-4..4,y=-3..3,arrows=SLI M | i necol or =bl ue, t hi ckness=5);

v(t);
subs(diff(y(t),t)=v(t),rhs(ode));
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### carefully copy fromthe previous conmmand. ..

### note the use of [ ] and T

ani mat e( DEpl ot ,

[

odesystem, [y(t),v(t)], t=0..T, ICsystem stepsize=0.01,
v=-4..4,y=-3..3,arrows=SLI M | i necol or =bl ue, t hi ckness=5

|
T=0.01..12);

p: =dsol ve(ode);

odepl ot (p);

| Csystem

| C.=op(op(1, subs(v=D(y),ICsystem));

### nmy Maple nethod to convert from | Csystem

p: =dsol ve({ode, IC }, nuneric);

odepl ot (p, col or =bl ue, t hi ckness=5);

p: =dsol ve({ode, IC }, nuneric, range=0..10);

odepl ot (p, col or =bl ue, t hi ckness=5);

### ATTEMPT SYMBCOLI C SCLUTI ON

ode, IC

sol uti on: =dsol ve({ode, IC );

pos(t):=rhs(sol ution);

pl ot (pos(t),t=0..10,y=-3..3, col or=bl ue, t hi ckness=5);
vel : =di ff(pos(t),t);

pl ot (vel (t),t=0..10, col or=green, thickness=5);

Ki neti cEnergy: =(1/2)*ntvel (t)"2;

Pot enti al Energy: =(1/ 2) *k*pos(t)"2;

plot ([ KineticEnergy , Potential Energy ,

Ki neti cEner gy+Pot enti al Energy ],

t=-0..10, col or=[ bl ue, green, red], t hi ckness=[5, 5, 8]);



