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The Newton –Raphson method is presently applied to find the eigenvalues and eigenvectors of a symmetric real matrix of order 3.

The matrix is given by  A(1,1)=2. , A(1,2)=1. , A(1,3)=1.

A((2,2)=1. , A(2,3)=1.  ,A(3,3)=4.

Three equations are set g1, g2, g3 (see below). We assume at the start that x1=1. and this value is fixed for all calculations.x2 and x3 start at the same value = 1. ,but through the iterations their are varied. 

The function sum2= g1**2 + g2**2 +g3**2 goes through sharp minima when lambda is near an eigenvalue.The plots of sum2 vs lambda are given.  

c Eigenvalues/eigenvectors by NEWTON-RAPHSON method

      real lambda ,lam1,lam2

      equivalence (x1,x1cero)

       g1(x1,x2,x3,lambda)= 2.*x1+1.*x2+1.*x3-lambda*x1

       g2(x1,x2,x3,lambda)= 1.*x1+1.*x2+1.*x3-lambda*x2

       g3(x1,x2,x3,lambda)= 1.*x1+1.*x2+4.*x3-lambda*x3

c      g4(x1,x2,x3)=

c      g4prim(x1,x2,x3)=(g4(x1,x2,x3+epsi)-g4(x1,x2,x3))/epsi

      sumg(x1,x2,x3)=g1(x1,x2,x3,lambda)**2+

     $ g2(x1,x2,x3,lambda)**2+ g3(x1,x2,x3,lambda)**2

      g1prim(x1,x2,x3,lambda)=(g1(x1+epsi,x2,x3,lambda)

     $ -g1(x1,x2,x3,lambda))/epsi

      g2prim(x1,x2,x3,lambda)=(g2(x1,x2+epsi,x3,lambda)

     $ -g2(x1,x2,x3,lambda))/epsi

      g3prim(x1,x2,x3,lambda)=(g3(x1,x2,x3+epsi,lambda)

     $ -g3(x1,x2,x3,lambda))/epsi

      pi=2.*asin(1.0)

      lam1= .0

      lam2= 5.5

      nlam=70

      dlam=(lam2-lam1)/float(nlam)

      lambda=lam1

      epsi=1.0e-4

      iter1=3

      iter2=6

      do 200 il=1,nlam

      x1cero=1.

      x2cero=1.

      x3cero=1.

      do 10 i=1,iter2

c      do 20 j=1,iter1

c      x1=x1cero-g1(x1cero,x2cero,x3cero,lambda)

c     $ /g1prim(x1cero,x2cero,x3cero,lambda)

c      print*,' g1prime=',g1prim(x1cero,x2cero,x3cero,lambda)

c     $ lambda,g1(x1,x2,x3,lambda)

c      x1cero=x1

c20    continue

      do 30 j=1,iter1

      x2=x2cero-g2(x1cero,x2cero,x3cero,lambda)

     $ /g2prim(x1cero,x2cero,x3cero,lambda)

c      print*,'g2prim=',g2prim(x1cero,x2cero,x3cero,lambda)

      x2cero=x2

30    continue

      do 40 j=1,iter1

      x3=x3cero-g3(x1cero,x2cero,x3cero,lambda)

     $ /g3prim(x1cero,x2cero,x3cero,lambda)

c      print*,'g3prim=', g3prim(x1cero,x2cero,x3cero,lambda)

      x3cero=x3

40    continue

c      print*,'g1,g2,g3=',g1(x1,x2,x3,lambda), g2(x1,x2,x3,lambda),

c     $g3(x1,x2,x3,lambda)

      sum2= g1(x1,x2,x3,lambda)**2 + g2(x1,x2,x3,lambda)**2+

     $g3(x1,x2,x3,lambda)**2

c normalization of the eigenvector

      sum=x1**2+x2**2+x3**2

      x1=x1/sqrt(sum)

      x2=x2/sqrt(sum)

      x3=x3/sqrt(sum)

10    continue

15    print 120,   lambda,sum2

c      print*,'x1,x2,x3=',x1,x2,x3

c      print*,'  '

      lambda=lam1+dlam*float(il)

200   continue

100   format(2x,'x1,x2,x3,=',3(2x,e11.4))

110   format(2x,'g1,g2,g3,g4=',1x,e11.4,1x,e11.4,1x,e11.4,1x,e11.4)

120   format(2x,'lambda,sum2=',2(4x,e11.4))

      stop

      end
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[image: image2.emf]2d root near 1.79
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[image: image3.emf]3rd root near 4.88
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