c brachistocrone   see e.g. Marion Chapter 6

c analytical solutions x =a (theta -sin(theta)  , y= a(1-cos(theta))

c     c=1/sqrt(2a)  a=1/(2c**2)

      c=0.5

      dy=.01

      yf=-1./c**2

      nstep=int(abs(yf)/dy)

c  initial conditions

c forard integration  x(0)=0.  y(0)=0.  , backward integration

c      x=2*xfinal , y=0.

      x0=0.

      y0=0.

      kprint=int(float(nstep)/40.)

      kount=kprint

      write(6,100)x0,y0

      do 10 i=1,nstep

      if(1.+c**2*y0)15,25,25

25    x1=x0+dy*sqrt(-c**2*y0/(1.+c**2*y0))

      y1=y0-dy

      if(i.eq.kount)then

      write(6,100)x1,y1

      kount=kount+kprint

      endif

      x0=x1

      y0=y1

10    continue

15    continue

      xfinal=x1

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

c      print*,'  '

      x0=2.*xfinal

      y0=0.

      write(6,100)x0,y0

      kount=kprint

      do 30 i=1,nstep

      if(1.+c**2*y0)35,40,40

40    x1=x0-dy*sqrt(-c**2*y0/(1.+c**2*y0))

      y1=y0-dy

      if(i.eq.kount)then

      write(6,100)x1,y1

      kount=kount+kprint

      endif

      x0=x1

      y0=y1

30    continue

35    continue

      stop

      end

       x,y=    0.000E+00    0.000E+00

  x,y=    0.972E-02   -0.100E+00

  x,y=    0.290E-01   -0.200E+00

  x,y=    0.545E-01   -0.300E+00

  x,y=    0.852E-01   -0.400E+00

  x,y=    0.121E+00   -0.500E+00

  x,y=    0.160E+00   -0.600E+00

  x,y=    0.204E+00   -0.700E+00

  x,y=    0.252E+00   -0.800E+00

  x,y=    0.304E+00   -0.900E+00

  x,y=    0.359E+00   -0.100E+01

  x,y=    0.419E+00   -0.110E+01

  x,y=    0.482E+00   -0.120E+01

  x,y=    0.549E+00   -0.130E+01

  x,y=    0.621E+00   -0.140E+01

  x,y=    0.696E+00   -0.150E+01

  x,y=    0.775E+00   -0.160E+01

  x,y=    0.859E+00   -0.170E+01

  x,y=    0.947E+00   -0.180E+01

  x,y=    0.104E+01   -0.190E+01

  x,y=    0.114E+01   -0.200E+01

  x,y=    0.124E+01   -0.210E+01

  x,y=    0.135E+01   -0.220E+01

  x,y=    0.146E+01   -0.230E+01

  x,y=    0.158E+01   -0.240E+01

  x,y=    0.170E+01   -0.250E+01

  x,y=    0.184E+01   -0.260E+01

  x,y=    0.198E+01   -0.270E+01

  x,y=    0.212E+01   -0.280E+01

  x,y=    0.228E+01   -0.290E+01

  x,y=    0.245E+01   -0.300E+01

  x,y=    0.263E+01   -0.310E+01

  x,y=    0.282E+01   -0.320E+01

  x,y=    0.303E+01   -0.330E+01

  x,y=    0.325E+01   -0.340E+01

  x,y=    0.350E+01   -0.350E+01

  x,y=    0.378E+01   -0.360E+01

  x,y=    0.410E+01   -0.370E+01

  x,y=    0.449E+01   -0.380E+01

  x,y=    0.499E+01   -0.390E+01

  x,y=    0.599E+01   -0.400E+01

  x,y=    0.120E+02    0.000E+00

  x,y=    0.120E+02   -0.100E+00

  x,y=    0.120E+02   -0.200E+00

  x,y=    0.119E+02   -0.300E+00

  x,y=    0.119E+02   -0.400E+00

  x,y=    0.119E+02   -0.500E+00

  x,y=    0.118E+02   -0.600E+00

  x,y=    0.118E+02   -0.700E+00

  x,y=    0.117E+02   -0.800E+00

  x,y=    0.117E+02   -0.900E+00

  x,y=    0.116E+02   -0.100E+01

  x,y=    0.116E+02   -0.110E+01

  x,y=    0.115E+02   -0.120E+01

  x,y=    0.114E+02   -0.130E+01

  x,y=    0.114E+02   -0.140E+01

  x,y=    0.113E+02   -0.150E+01

  x,y=    0.112E+02   -0.160E+01

  x,y=    0.111E+02   -0.170E+01

  x,y=    0.110E+02   -0.180E+01

  x,y=    0.109E+02   -0.190E+01

  x,y=    0.108E+02   -0.200E+01

  x,y=    0.107E+02   -0.210E+01

  x,y=    0.106E+02   -0.220E+01

  x,y=    0.105E+02   -0.230E+01

  x,y=    0.104E+02   -0.240E+01

  x,y=    0.103E+02   -0.250E+01

  x,y=    0.101E+02   -0.260E+01

  x,y=    0.100E+02   -0.270E+01

  x,y=    0.986E+01   -0.280E+01

  x,y=    0.970E+01   -0.290E+01

  x,y=    0.953E+01   -0.300E+01

  x,y=    0.936E+01   -0.310E+01

  x,y=    0.916E+01   -0.320E+01

  x,y=    0.896E+01   -0.330E+01

  x,y=    0.873E+01   -0.340E+01

  x,y=    0.848E+01   -0.350E+01

  x,y=    0.820E+01   -0.360E+01

  x,y=    0.788E+01   -0.370E+01

  x,y=    0.749E+01   -0.380E+01

  x,y=    0.699E+01   -0.390E+01

  x,y=    0.599E+01   -0.400E+01
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