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Let the eigenvalue problem be 
A c = λ c                                                                             (1)
where A is a real symmetric matrix and c a column vector.
The following code finds the eigenvetors and eigenvalues of a matrix A ,by solving the system of equations.
A row from (1) is called here fi ,
 fi = ∑ j Ai , j cj – λ ci                                                            (2)

which would be zero if λ and the ci coincide with an eigenvalue and its 

corresponding eigenvctor.
Let 

fp=  ∂f/∂c(ic+1) =  a(ic,ic+1) = A ic, ic+1                                (2)

Then an adaptation of Newton Raphson method gives        
c(ic+1)=c(ic+1)- f(ic,a,c,lambda,norder)/fp                           (3)
Essentially a value of  lambda is adopted  and (1) is solved iteratively to see if the function f goes to zero.

A third order matrix A is given with eigenvalues  1, 3 and 6.
FORTRAN CODE 
c eigenvalues and eigenvectors of a symmetric matrix  10 dic 2006

c%and Faires Chapter 8// eigenvalues of A , 6, 3, 1

c  %a(1,1)=4;       a(1,2)=-1; a(1,3)=1;

c %a(2,1)=a(1,2) ; a(2,2)=3 ; a(2,3)=-2;

c %a(3,1)=a(1,3) ; a(3,2)=a(2,3); a(3,3) =3 ;

      real lambda ,lambdai,lambdaf

      dimension a(10,10) ,c(10)

      data norder, niter /3, 10/

      a(1,1)= 4.

      a(1,2)= -1.

      a(1,3)= 1.

      a(2,1)= a(1,2)

      a(2,2)= 3.

      a(2,3)=-2.

      a(3,1)=a(1,3)

      a(3,2)=a(2,3)

      a(3,3)=3.

      print*,'root1,root2,root3='  ,1.,3.,6.

      lambdai=-1.

      lambdaf=7.

      nl=80

      dlam=(lambdaf-lambdai)/float(nl)

      lambda=lambdai

      print*,'       lambda ,     sumf ,         c(1),        c(2),

     $  c(3) '

      print*,'   '

      do 60 il=1,nl

      do 50 i=1,norder

      c(i)=1.

50    continue

      do 10 it=1,niter

      do 15 ic=1,norder

      if(ic.ne.norder)then

      fp=a(ic,ic+1)

      c(ic+1)=c(ic+1)- f(ic,a,c,lambda,norder)/fp

      endif

      if(ic.eq.norder)then

      fp=a(norder,1)

      c(1)=c(1)- f(ic,a,c,lambda,norder)/fp

      endif

15    continue

10    continue

      call anorm(c,norder)

      fsum= f(1,a,c,lambda,norder)**2+f(2,a,c,lambda,norder)**2

     $ +f(3,a,c,lambda,norder)**2

      print 100,lambda,fsum,c(1),c(2),c(3)

      lambda=lambdai + float(il)*dlam

c      print*,'lambda=',lambda

60    continue

100   format(1x,5(4x,e10.3))

      stop

      end

      function f(i,a,c,lambda,norder)

      real lambda

      dimension a(10,10) ,c(10)

      sum=-lambda*c(i)

      do 10 j=1,norder

      sum=sum + a(i,j)*c(j)

10    continue

      f=sum

      return

      end

      subroutine anorm(c,norder)

      dimension c(10)

      sum=0.

      do 10 i=1,norder

      sum=sum+c(i)**2

10    continue

      an=1./sqrt(sum)

      do 20 i=1,norder

      c(i)=c(i)*an

20    continue

      return

      end
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root1,root2,root3=  1.  3.  6.

            lambda ,     sumf ,               c(1),              c(2),               c(3)

     -0.100E+01     0.213E+02     0.933E+00    -0.168E+00    -0.317E+00

     -0.900E+00     0.202E+02     0.927E+00    -0.179E+00    -0.330E+00

     -0.800E+00     0.191E+02     0.920E+00    -0.192E+00    -0.343E+00

     -0.700E+00     0.180E+02     0.911E+00    -0.206E+00    -0.358E+00

     -0.600E+00     0.168E+02     0.901E+00    -0.222E+00    -0.374E+00

     -0.500E+00     0.157E+02     0.888E+00    -0.240E+00    -0.391E+00

     -0.400E+00     0.145E+02     0.874E+00    -0.261E+00    -0.411E+00

     -0.300E+00     0.134E+02     0.856E+00    -0.284E+00    -0.432E+00

     -0.200E+00     0.121E+02     0.834E+00    -0.311E+00    -0.455E+00

     -0.100E+00     0.109E+02     0.807E+00    -0.342E+00    -0.481E+00

      0.149E-07     0.956E+01     0.774E+00    -0.377E+00    -0.509E+00

      0.100E+00     0.817E+01     0.730E+00    -0.418E+00    -0.540E+00

      0.200E+00     0.671E+01     0.674E+00    -0.466E+00    -0.574E+00

      0.300E+00     0.513E+01     0.597E+00    -0.523E+00    -0.608E+00

      0.400E+00     0.338E+01     0.480E+00    -0.596E+00    -0.643E+00

      0.500E+00     0.209E+01     0.373E+00    -0.646E+00    -0.666E+00

      0.600E+00     0.523E+01     0.793E+00     0.588E+00     0.159E+00

      0.700E+00     0.239E+01    -0.501E+00     0.534E+00     0.682E+00

      0.800E+00     0.773E+00     0.283E+00    -0.642E+00    -0.712E+00

      0.900E+00     0.524E-01    -0.558E-01     0.710E+00     0.702E+00

      0.100E+01     0.453E-02     0.269E-01     0.714E+00     0.700E+00

      0.110E+01     0.504E+00     0.277E+00     0.731E+00     0.623E+00

      0.120E+01     0.114E+01     0.428E+00     0.713E+00     0.555E+00

      0.130E+01     0.172E+01     0.542E+00     0.685E+00     0.487E+00

      0.140E+01     0.216E+01     0.629E+00     0.652E+00     0.422E+00

      0.150E+01     0.244E+01     0.696E+00     0.620E+00     0.362E+00

      0.160E+01     0.258E+01     0.747E+00     0.589E+00     0.308E+00

      0.170E+01     0.260E+01     0.787E+00     0.561E+00     0.258E+00

      0.180E+01     0.253E+01     0.817E+00     0.536E+00     0.213E+00

      0.190E+01     0.240E+01     0.840E+00     0.514E+00     0.171E+00

      0.200E+01     0.223E+01     0.858E+00     0.496E+00     0.133E+00

      0.210E+01     0.203E+01     0.872E+00     0.480E+00     0.965E-01

      0.220E+01     0.180E+01     0.883E+00     0.466E+00     0.618E-01

      0.230E+01     0.157E+01     0.890E+00     0.455E+00     0.278E-01

      0.240E+01     0.134E+01     0.895E+00     0.446E+00    -0.617E-02

      0.250E+01     0.111E+01     0.898E+00     0.439E+00    -0.412E-01

      0.260E+01     0.878E+00     0.898E+00     0.433E+00    -0.784E-01

      0.270E+01     0.655E+00     0.895E+00     0.430E+00    -0.120E+00

      0.280E+01     0.437E+00     0.888E+00     0.427E+00    -0.169E+00

      0.290E+01     0.223E+00     0.874E+00     0.425E+00    -0.234E+00

      0.300E+01     0.805E-02     0.829E+00     0.415E+00    -0.375E+00

      0.310E+01     0.444E+00    -0.682E+00    -0.372E+00     0.630E+00

      0.320E+01     0.726E-01     0.778E+00     0.434E+00    -0.454E+00

      0.330E+01     0.912E+00    -0.891E+00    -0.452E+00     0.404E-01

      0.340E+01     0.160E+01    -0.488E+00    -0.399E+00     0.776E+00

      0.350E+01     0.821E+00     0.878E+00     0.466E+00    -0.108E+00

      0.360E+01     0.264E+01     0.311E+00     0.413E+00    -0.856E+00

      0.370E+01     0.146E+01    -0.893E+00    -0.449E+00     0.792E-02

      0.380E+01     0.191E+01    -0.406E+00    -0.507E+00     0.760E+00

      0.390E+01     0.262E+01     0.910E+00     0.371E+00     0.187E+00

      0.400E+01     0.133E+01     0.577E+00     0.577E+00    -0.577E+00

      0.410E+01     0.380E+01    -0.885E+00    -0.216E+00    -0.411E+00

      0.420E+01     0.168E+01    -0.730E+00    -0.581E+00     0.360E+00

      0.430E+01     0.409E+01     0.834E+00     0.613E-01     0.548E+00

      0.440E+01     0.259E+01     0.826E+00     0.536E+00    -0.175E+00

      0.450E+01     0.377E+01    -0.906E+00    -0.158E+00    -0.393E+00

      0.460E+01     0.358E+01    -0.900E+00    -0.436E+00    -0.173E-01

      0.470E+01     0.366E+01    -0.809E+00    -0.559E+00     0.182E+00

      0.480E+01     0.378E+01     0.706E+00     0.635E+00    -0.313E+00

      0.490E+01     0.354E+01     0.510E+00     0.713E+00    -0.482E+00

      0.500E+01     0.253E+01     0.164E+00     0.737E+00    -0.655E+00

      0.510E+01     0.451E+01    -0.945E+00    -0.201E+00    -0.258E+00

      0.520E+01     0.113E+01     0.276E+00    -0.646E+00     0.712E+00

      0.530E+01     0.551E+01     0.554E+00     0.732E+00    -0.396E+00

      0.540E+01     0.815E+00    -0.656E+00     0.422E+00    -0.625E+00

      0.550E+01     0.150E+01     0.155E+00    -0.740E+00     0.654E+00

      0.560E+01     0.805E+01     0.851E+00     0.520E+00    -0.726E-01

      0.570E+01     0.103E+01    -0.769E+00     0.343E+00    -0.539E+00

      0.580E+01     0.197E+00     0.647E+00    -0.492E+00     0.582E+00

      0.590E+01     0.620E+00    -0.741E+00     0.406E+00    -0.535E+00

      0.600E+01     0.284E-13     0.577E+00    -0.577E+00     0.577E+00

      0.610E+01     0.535E+00     0.737E+00    -0.435E+00     0.518E+00

      0.620E+01     0.110E+01     0.792E+00    -0.375E+00     0.482E+00

      0.630E+01     0.167E+01     0.829E+00    -0.331E+00     0.452E+00

      0.640E+01     0.226E+01     0.855E+00    -0.296E+00     0.426E+00

      0.650E+01     0.285E+01     0.875E+00    -0.268E+00     0.403E+00

      0.660E+01     0.346E+01     0.891E+00    -0.244E+00     0.383E+00

      0.670E+01     0.408E+01     0.904E+00    -0.224E+00     0.365E+00

      0.680E+01     0.470E+01     0.914E+00    -0.206E+00     0.349E+00

      0.690E+01     0.535E+01     0.923E+00    -0.191E+00     0.334E+00
