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The elements of A are

a(1,1)= 5.;      a(1,2)= -2.;a(1,3)= -.5; a(1,4)=1.5;

a(2,1)= a(1,2) ; a(2,2)=5 ;  a(2,3)=1.5; a(2,4)=-.5;

a(3,1)=a(1,3);   a(3,2)=a(2,3); a(3,3)=5; a(3,4)=-2;

a(4,1)=a(1,4);  a(4,2)=a(2,4);  a(4,3)=a(3,4); a(4,4)=5;

MATLAB CODE

%eigenvalues and eigenvectors of a real symmetric matrix Ref. Num Analyis Burden

%and Faires Chapter 8// eigenvalues ~  2,4,5

a(1,1)= 5.;      a(1,2)= -2.;a(1,3)= -.5; a(1,4)=1.5;

a(2,1)= a(1,2) ; a(2,2)=5 ;  a(2,3)=1.5; a(2,4)=-.5;

a(3,1)=a(1,3);   a(3,2)=a(2,3); a(3,3)=5; a(3,4)=-2;

a(4,1)=a(1,4);  a(4,2)=a(2,4);  a(4,3)=a(3,4); a(4,4)=5;

 niter=20; norder=4; ; nstep=100; 

 lambdai=0; lambdaf=7; deltalam=(lambdaf-lambdai)/nstep;  

for il=[1:1:nstep];

    lambda(il)=lambdai+deltalam*(il-1);

    for ic=[1:1:norder];

        c(ic)=1;

    end

for it=[1:1:niter];

    for i=[1:1:norder];

         f(i) =-lambda(il)*c(i);

          for j=[1:1:norder];

            f(i)=f(i)+a(i,j)*c(j);

          end

          if i~=norder

           fprime=a(i,i+1); 

           c(i+1) =c(i+1)-f(i)/fprime;

            end

            if i==norder

                fprime=a(norder,1);

                c(1)=c(1)-f(i)/fprime;

            end

            % normalization of c(i)

     sumn=0;

     for in=[1:1:norder];

         sumn=sumn+c(in)^2;

     end

     an=1/sumn^.5;

     for in=[1:1:norder];

         c(in)=an*c(in);

     end

    end

end

 sumf(il)=0.;

 for ii=[1:1:norder];

 sumf(il)=sumf(il)+f(ii)^2;

end

end

if nstep==1

    for ic=[1:1:norder]

        c(ic),

    end

end

 if nstep~=1

n=[1:1:nstep];

plot(lambda,sumf), xlabel('lambda'), ylabel(' sumf' )

end
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The “zeros”  of sumf are at 2, 4,and 5.
A closer analysis   around lambda =4, reveals another root at lambda 3.958 ( see next plot). 
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