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Solve the integral equation
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where λ is an arbitrary number NOT AN EIGENVALUE.

We solve (1) by iterations.

The u(y) value is assumed to start with , and we calculate iteratively 

v(x) = 1 +  λ∫ K(x,y) u(y) dy                                      . (2)

Then v(x) is relabeled u(y) and another calculation is performed.

Let   λ = 0.5 .We ran the FORTRAN code for 10 iterations. We show the for the last three iterations.
iteration number= 8

 x,u(x)=    0.00000E+00    0.15618E+01

 x,u(x)=    0.10000E+00    0.16640E+01

 x,u(x)=    0.20000E+00    0.17693E+01

 x,u(x)=    0.30000E+00    0.18707E+01

 x,u(x)=    0.40000E+00    0.19767E+01

 x,u(x)=    0.50000E+00    0.20804E+01

 x,u(x)=    0.60000E+00    0.21841E+01

 x,u(x)=    0.70000E+00    0.22878E+01

 x,u(x)=    0.80000E+00    0.23916E+01

 x,u(x)=    0.90000E+00    0.25015E+01

 x,u(x)=    0.10000E+01    0.25990E+01

 iteration number= 9

 x,u(x)=    0.00000E+00    0.15638E+01

 x,u(x)=    0.10000E+00    0.16663E+01

 x,u(x)=    0.20000E+00    0.17719E+01

 x,u(x)=    0.30000E+00    0.18736E+01

 x,u(x)=    0.40000E+00    0.19800E+01

 x,u(x)=    0.50000E+00    0.20840E+01

 x,u(x)=    0.60000E+00    0.21881E+01

 x,u(x)=    0.70000E+00    0.22921E+01

 x,u(x)=    0.80000E+00    0.23961E+01

 x,u(x)=    0.90000E+00    0.25064E+01

 x,u(x)=    0.10000E+01    0.26042E+01

 iteration number= 10

 x,u(x)=    0.00000E+00    0.15648E+01

 x,u(x)=    0.10000E+00    0.16675E+01

 x,u(x)=    0.20000E+00    0.17733E+01

 x,u(x)=    0.30000E+00    0.18751E+01

 x,u(x)=    0.40000E+00    0.19817E+01

 x,u(x)=    0.50000E+00    0.20859E+01

 x,u(x)=    0.60000E+00    0.21902E+01

 x,u(x)=    0.70000E+00    0.22944E+01

 x,u(x)=    0.80000E+00    0.23986E+01

 x,u(x)=    0.90000E+00    0.25091E+01

 x,u(x)=    0.10000E+01    0.26071E+01

FORTRAN code

c integral eq u(x)=1.+L $ K(x,y) u(y) dy       , 0<=x<=1

      real L ,kernel

      data L,npower ,nstep/0.5,2, 20/

      data niter/10/

      dimension u(0:5000), unew(0:5000)

      equivalence(dx,dy)

      dx=1./float(nstep)

      do 10  i=0,nstep

      u(i)=1.

10    continue

      do 50 it=1,niter

      do 20 i=0,nstep

      x=dx*float(i)

      sum=0.

      do 30 j=1,nstep

      y=dy*float(j)

      sum=sum+ (dy/2.)*(kernel(npower,x,y)*u(j)+

     $ kernel(npower,x,y-dy)*u(j-1))

c      print*,'x,y,kernel=',x,y,kernel(npower,x,y)

30    continue

      unew(i)=1.+L*sum

20    continue

      do 40 i=0,nstep

      u(i)=unew(i)

40    continue

      print*,'iteration number=',it

      do 60 ii=0,nstep,2

      x=dx*float(ii)

      print 100 ,x,u(ii)

60    continue

      print*,'  '

50    continue

100   format(1x,'x,u(x)=',2(3x,e12.5))

      stop

      end

      function kernel(npower,x,y)

      real kernel

      if(x.ne.y)kernel=(x**npower-y**npower)/(x-y)

      if(x.eq.y)kernel=float(npower)*y**(npower-1)

      return

      end

