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Reference:

1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , chapter 6.
Computations and Tables of elliptic integrals are given in abundance in reference 1.

Here in this note the elliptic integral  F(φ ,k) 
F(φ ,k) = ∫ dθ /[1 – (k sin(θ) )2 ]1/2      , (1)

 is calculated by trapezoidal integration  from the expressions , letting phi =fixed and varying α =arc sin(k)  in step of 10 deg. This provides a horizontal line in the usual tables of  F(φ ,k) . Another note in www.geocities.com/serienumerica2  provides the calculations of the columns with mibor changes in the FORTRAN code.
example   phi =80 deg     k=sin(α)  , α varies in steps of 10 deg

  phi, ialpha ,F =   80    0    0.13963E+01

  phi, ialpha ,F =   80   10    0.14056E+01

  phi, ialpha ,F =   80   20    0.14344E+01

  phi, ialpha ,F =   80   30    0.14846E+01

  phi, ialpha ,F =   80   40    0.15597E+01

  phi, ialpha ,F =   80   50    0.16660E+01

  phi, ialpha ,F =   80   60    0.18125E+01

  phi, ialpha ,F =   80   70    0.20119E+01

  phi, ialpha ,F =   80   80    0.22653E+01

  phi, ialpha ,F =   80   90    0.24363E+01

FORTRAN code

c   elliptic function F(phi,k) H.T. Davis see Tables  page 142

c in this code k is fixed and phi runs from 0 to 90

c in this manner a column is calculated

      real k

      dimension Farray(0:90,0:90), Earray(0:90,0:90)

      pi=2.*asin(1.)

      do 10 iphi=90,90,10

      phi=float(iphi)*pi/180.

      do 20 ialfa=0,90,10

      k=sin(float(ialfa)*pi/180.)

c the first entry in trapz identifies either F or E integrals

      call trapz(1,k,phi,sum)

      Farray(iphi,ialfa)=sum

c      Earray(iphi,ialfa)=sum

      print 100,iphi,ialfa,Farray(iphi,ialfa)

c      print 110,iphi,ialfa,Earray(iphi,ialfa)

20    continue

10    continue

100   format(2x,'phi, ialpha ,F =', 2(2x,I3),(3x,e12.5))

110   format(2x,'phi, ialpha ,E =', 2(2x,I3),(3x,e12.5))

      stop

      end

      subroutine trapz(ie,k,phi,sum)

      real k

      fun1(theta,k)=1./sqrt(1.-(k*sin(theta))**2 )

      fun2(theta,k)=sqrt(1.-(k*sin(theta))**2 )

      sum=0.

      nstep=400

      dx=phi/float(nstep)

      if(ie.eq.1)then

      do 10 i=1,nstep

      theta=0.+dx*float(i)

      sum=sum +(fun1(theta,k) + fun1(theta-dx,k))

10    continue

      sum=sum*dx/2.

      endif

      if(ie.eq.2)then

      do 20 i=1,nstep

      theta=0.+dx*float(i)

      sum=sum +(fun2(theta,k) + fun2(theta-dx,k))

20    continue

      sum=sum*dx/2.

      endif

      return

      end

