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The stiff differential equation 

 dy/dt = y**2  - y**3

with y(0) = δ in   meters , where   t~ s   and   δ <<1.0 m  is solved.

Two examples are worked out.

a)    δ  = .01 m  

b) δ = 1.E-4 m 
case a) the equation starts out as dy/dt =0    , growing until suddenly dy/dt becomes very large  and y settles at a final value y(large) =1. , then dy/dt=0.
We rewrite the equation as  dy/dt = a*y**2-b*y**3   to allow for possible coefficients a & b.Presently they are a= 1./(ms)   , b= 1./ (m**2-s) , m~ meter ; s~ second .
The scale of time is chosen from the minimum

   tscale=amin1(1./(a*delta), 1./(b*delta**2) )
 and   dt =tscale/300.
We solve the DE by a finite difference method , with little problem.

In case (b)  we see that dy/dt has somewhat of a singularity when y approaches 1. We simply cut the  finite difference method there and assign y=1.  

c stif DE    dy/dt = a*y**2-b*y**3   IC  y(0.)= delta

      data  a,b,delta /1.,1., .01/

      tscale=amin1(1./(a*delta), 1./(b*delta**2) )

      tf=1.4*tscale

      dt=tscale/300.

      nstep=int(tf/dt)

      kp=int(float(nstep)/60.)

      kount=kp

      y0=delta

      print 100, 0., y0

      do 10 i=1,nstep

      t=dt*float(i)

      y1=y0 + dt* (a*y0**2-b*y0**3)

      if(i.eq.kount)then

      print 100, t,y1

      kount=kount+kp

      endif

      y0=y1

10    continue

100   format(2x,'t,y=',2(4x,e11.4))

      stop

      end[image: image1.emf]Stiff DE
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Y(0)= δ =0.01  meters

secondd example y(0)=1.E-4

[image: image2.emf]Stiff DE y(0)=1.E-4 m
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