 Eigenvalues & eigenvectors by Newton-Raphson method
Matrix      A =  1    3    0       eigenvalues = -4, +1, +3

                         3  -2   -1

                         0   -1    1

c eigenvalues & eigenvectors by Newton-Raphson

c by Reinaldo Baretti Machin   reibaretti2004@yahoo.com

      real lambdai, lambdaf , lambda

      g1(x1,x2,x3)= x1+3.*x2+ 0.*x3 -lambda*x1

      g2(x1,x2,x3)= 3.*x1-2.*x2 -x3 -lambda*x2

      g3(x1,x2,x3)= 0.*x1-x2 +x3 -lambda*x3

      g1prim(x1,x2,x3)=(g1(x1+epsi,x2,x3)-g1(x1,x2,x3))/epsi

      g2prim(x1,x2,x3)=(g2(x1,x2+epsi,x3)-g2(x1,x2,x3))/epsi

      g3prim(x1,x2,x3)=(g3(x1,x2,x3+epsi)-g3(x1,x2,x3))/epsi

      sumag(x1,x2,x3)=g1(x1,x2,x3)**2 + g2(x1,x2,x3)**2+g3(x1,x2,x3)**2

      pi=2.*asin(1.)

      lambdai=-5.

      lambdaf= 5.

      lambda=lambdai

      nlam=40

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

      epsi=1.e-4

      iter1=1

      iter2=6

      x1=1.

      x2=1.

      x3=1.

      do 200 il=1,nlam

      do 10 i=1,iter2

      do 20 j=1,iter1

      x1=x1- g1(x1,x2,x3)/(g1prim(x1,x2,x3)+1.e-8)

20    continue

      do 30 j=1,iter1

      x2=x2- g2(x1,x2,x3)/(g2prim(x1,x2,x3)+1.e-8)

30    continue

      do 40 j=1,iter1

      x3=x3 - g3(x1,x2,x3)/(g3prim(x1,x2,x3)+1.e-8)

40    continue

c normalization of eigenvectors

      sum=X1**2+x2**2 +x3**2

      x1=x1/sqrt(sum)

      x2=x2/sqrt(sum)

      x3=x3/sqrt(sum)

      if(i.eq.iter2)then

      write(6,100)lambda,sumag(x1,x2,x3)

      endif

10    continue

      lambda=lambdai+dlam*float(il)

200   continue

100   format(2x,'lambda, sumag=',3x,e11.4,3x,e11.4)

      stop

      end

[image: image1.emf]Eigenvlaues =-4,+1,+3
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