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A system of linear  equations is represented in matrix notation by 

              A x  = b                                         (1)

where x and B are column vectors.

Example:

Let a linear system of equation of order 3 be given by

a11 x1  + a12 x2 + a31 x3  = b1

a21 x1  + a22 x2 + a23 x3  = b2 

a31 x1  + a32 x2 + a33 x3  = b3                   .   (2)
Suppose non of the diagonal  elements aii  are zero.

The iterative solution of (2) consists in solving for each xi using a previous estimate of each xj .
Thus the n-th iteration gives

 x1 (n-th iter) =(- a12 x2 - a31 x3  + b1)/ a11 ( values of the 

n-1 iteration).

Similarly 

x2 (n-th iter) =(- a21 x1 – a23 x3  + b2)/ a22 ( values of the 

n-1 iteration),

x3 (n-th iter) =(- a31 x1 – a32 x2  + b3)/ a33 ( values of the 

n-1 iteration).

In general  
             xi = ( - ∑ j≠ i  ai j xj  ) + bii /aii     .       (4)
A simple initial guess could be xi = bi /aii .
Example :
Let   b1 =-10. ,    b2=0.,      b3 =20.  
A =  -7    1     0
         1   -5    3
         0    3    -13

We have three correct digits in only there iterations.
      RUN

xi=    0.143E+01   -0.637E+00   -0.169E+01

xi=    0.134E+01   -0.744E+00   -0.171E+01

xi=    0.132E+01   -0.762E+00   -0.171E+01

xi=    0.132E+01   -0.765E+00   -0.171E+01

xi=    0.132E+01   -0.765E+00   -0.172E+01

FORTRAN code

c Gauss Seidel and or Jacobi method see Schaum's Numerical

c analysis    page 372

      dimension a(10,10) , b(10), xnew(10),x(10)

      data norder,niter/3,5/

      data b(1),b(2),b(3),b(4)/-10.,0.,20.,0./

      data a(1,1),a(1,2),a(1,3),a(1,4)/-7.,1.,0.,0./

      data a(2,1),a(2,2),a(2,3),a(2,4)/1.,-5.,3.,0./

      data a(3,1),a(3,2),a(3,3),a(3,4)/0.,3.,-13.,0./

      data a(4,1),a(4,2),a(4,3),a(4,4)/0.,0.,0.,0. /

c first approximation

      do 10 i=1,norder

      x(i)=b(i)/a(i,i)

10    continue

      do 20 it=1,niter

      do 30 i=1,norder

      sum=b(i)/a(i,i)

c      print*,'i,x(i)=',i,x(i)

      do 50 j=1,norder

      if(j.ne.i)then

      sum=sum-a(i,j)*x(j)/a(i,i)

c      print*,'i,x(i)=',i,xnew(i)

      endif

50    continue

c     xnew(i)=sum

      x(i)=sum

30    continue

c      do 40 i=1,norder

c      x(i)=xnew(i)

c40    continue

      print 100,(x(i),i=1,norder)

20    continue

100   format('xi=',4(3x,e10.3))

      stop

      end

      RUN

xi=    0.143E+01   -0.637E+00   -0.169E+01

xi=    0.134E+01   -0.744E+00   -0.171E+01

xi=    0.132E+01   -0.762E+00   -0.171E+01

xi=    0.132E+01   -0.765E+00   -0.171E+01

xi=    0.132E+01   -0.765E+00   -0.172E+01

