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Let the unknwon function φ (x) satisfy 
φ (x) =  λ   ∫    K(x,y) φ (y) dy +  f(x) 

(the integral goes from 0 to 1.).
The parameter λ < / K(x,y)/ -1   
Let  K(x,y)= exp(x-y) ,   f(x)  = x  and  λ=0.5
We solve it by iterations

φn+1  (x) =  λ   ∫    K(x,y) φn (y) dy +  f(x) 
with φ0 (y) = f (y) exp(y) as the inital trial.
In six iterations four digit accuracy is obtained.
FORTRAN CODE

c Fredholm integral equation

c  see F. G. Tricomi : Integral Equations Dover Publ. page 53

      real kernel , lambda ,k

      dimension phi1(0:500), phi2(0:500)

      equivalence (nx,ny)

      kernel(x,y)=exp(x-y)

      f(x)=x

      pi=2.*asin(1.)

      tol=1.e-3

      lambda= 0.5

      nx=300

      dx=1./float(nx)

      dy=1./float(ny)

      kprint=int(float(nx)/20.)

c  intial value assumed Phi(i) = f(x)

      do 10 i=0,nx

      x=dx*float(i)

      phi1(i)= f(x)*exp(x)

10    continue

      niter=10

      do 50 iter=1,niter

c  carry out niterations

      do 20 ix=0,nx

      x=dx*float(ix)

      sum=0.

      do 30 iy=1,ny

      y=dy*float(iy)

      if(ix.ne.0)then

      sum=sum+(Kernel(x,y)*phi1(iy)+ Kernel(x,y-dy)*phi1(iy-1))

      endif

30    continue

      sum=lambda*sum*dy/2.

      phi2(ix)= sum+f(x)

20    continue

      print*,'iter no.=',iter

      call plot(phi1,phi2,k,dx,dy,nx,kprint)

      do 40 i=0,nx

      phi1(i)=phi2(i)

40    continue

      print*,'   '

      if(iter.eq.1)term1=phi2(nx)

      if(iter.ge.2)then

      term2=phi2(nx)

      dif= abs(term2-term1)/abs(term2)

      term1=term2

      if(dif-tol)200,200,50

      endif

50    continue

200   print*,'num iterations=',iter

      stop

      end

      subroutine plot(phi1,phi2,k,dx,dy,nx,kprint)

      real k

      dimension phi1(0:500),phi2(0:500)

      do 10 i=0,nx,kprint

      x=dx*float(i)

      print 100 , x, phi1(i),phi2(i)

10    continue

100   format(2x,'x,phi,sin(x)=', 3(4x,e12.5))

      return

      end

RUN

iter no.= 6

x,phi1,phi2=    0.0000E+00    0.0000E+00    0.0000E+00

x,phi1,phi2=    0.5000E-01    0.3264E+00    0.3269E+00

x,phi1,phi2=    0.1000E+00    0.3906E+00    0.3911E+00

x,phi1,phi2=    0.1500E+00    0.4555E+00    0.4560E+00

x,phi1,phi2=    0.2000E+00    0.5212E+00    0.5217E+00

x,phi1,phi2=    0.2500E+00    0.5876E+00    0.5882E+00

x,phi1,phi2=    0.3000E+00    0.6549E+00    0.6555E+00

x,phi1,phi2=    0.3500E+00    0.7231E+00    0.7237E+00

x,phi1,phi2=    0.4000E+00    0.7923E+00    0.7929E+00

x,phi1,phi2=    0.4500E+00    0.8624E+00    0.8631E+00

x,phi1,phi2=    0.5000E+00    0.9335E+00    0.9342E+00

x,phi1,phi2=    0.5500E+00    0.1006E+01    0.1006E+01

x,phi1,phi2=    0.6000E+00    0.1079E+01    0.1080E+01

x,phi1,phi2=    0.6500E+00    0.1154E+01    0.1155E+01

x,phi1,phi2=    0.7000E+00    0.1230E+01    0.1230E+01

x,phi1,phi2=    0.7500E+00    0.1307E+01    0.1308E+01

x,phi1,phi2=    0.8000E+00    0.1385E+01    0.1386E+01

x,phi1,phi2=    0.8500E+00    0.1465E+01    0.1466E+01

x,phi1,phi2=    0.9000E+00    0.1547E+01    0.1548E+01

x,phi1,phi2=    0.9500E+00    0.1630E+01    0.1631E+01

x,phi1,phi2=    0.1000E+01    0.1715E+01    0.1716E+01

