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Reference :

1. Numerical Methods by J. Douglas Faires and Richard L. Burden , chapter 8.
A code is given that finds the dominant eigenvalue of a real matrix.
One starts with an arbitary normalized vector v1n .

Multiplying  matrix  A times  v1          gives,  

                                     A v1n = v2                            .(1)

One normalizes this vector to obtain v2n  and obtains an estimate of the dominant eigenvector  from the product  ,

v2ntranspose A v2n   ≈   λ         (first estimate)                (2).

Applying again the same procedure , yields a third vector

A v2n = v3                                                            (3)

Normalize v3  , obtaining v3n leads to a second estimate of  λ  , 

v3ntranspose A v3n   ≈   λ       (second estimate) .      (4)        
An example is worked out for a given 3rd order matrix A .The dominant eigenvalue is 6.

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 ;

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

 it, lambda= 1  4.5999999

 it, lambda= 2  5.64754105

 it, lambda= 3  5.90847874

 it, lambda= 4  5.97672701

 it, lambda= 5  5.99415112

 it, lambda= 6  5.99853611

Fortran code

c code for the dominant eigenvlaue and eigenvector

c eigenvalues and eigenvectors of a symmetric matrix  13 jan 2008

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

      dimension a(10,10) ,v1(10),v2(10)

      data norder, niter /3, 6/

      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.

c intial vector

      do 10 i=1,norder

      v1(i)=1.

10    continue

      call anorm(v1,norder)

      do 20  it=1,niter

      do 30   i=1,norder

      sum=0.

      do 40   j=1,norder

      sum=sum+a(i,j)*v1(j)

40    continue

      v2(i)=sum

30    continue

      call anorm(v2,norder)

c calculates eigenvalue

      lambda=0.

      do 50 ii=1,norder

      do 50 jj=1,norder

      lambda=lambda+v2(ii)*a(II,jj)*v2(jj)

50    continue

      print*,'it, lambda=',it,lambda

      do 70 i=1,norder

      v1(i)=v2(i)

70    continue

20    continue

      stop

      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

