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Reference:

1. Differential Equations by Max and Orley E. Brown Morris (1952) , page 114.
An example of the Riccati equation

y'= P(x)*y^2 +q(x)*y +R(x)                            (1)
with

p(x)= x**3

      q(x)=(2.-3./x)

      r(x)=-3./x**3

and y(x=1) =-2.93 

is solved numerically.
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FORTRAN CODE

c Riccati equation ref Differential equationas morris and Brown 3rd ed

c   page 114  y'= P(x)*y^2 +q(x)*y +R(x)

      real lscale

      data xi, xf/ 1.,3./

      p(x)= x**3

      q(x)=(2.-3./x)

      r(x)=-3./x**3

      yexact(x)=(-1./x**3)*(3.*exp(3.*x)-exp(-x))/(exp(3.*x)+exp(-x ))

      lscale=(3.)**(1./3.)

      dx=lscale/100.

      nstep=int((xf-xi)/dx)

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

      kount=kp

      y0=yexact(xi)

      print 100, xi,y0,yexact(xi)

      do 10 i=1,nstep

      x=xi+dx*float(i)

      y1=y0+dx*(p(x-dx)*y0**2+q(x-dx)*y0 +r(x-dx) )

      if(i.eq.kount )then

      print 100, x,y1,yexact(x)

      kount=kount+kp

      endif

      y0=y1

10    continue

100   format(2x,'x,ynum,yexact=',3(3x,e10.3))

      stop

      end

