Diagonalization Algorithm for the Determinant 
by Reinaldo Baretti Machín

www.geocities.com/serienumerica3
www.geocities.com/serienumerica2
www.geocities.com/serienumerica
reibaretti2004@yahoo.com



References:

1. Mathematical Methods in the Physical Sciences by Mary L. Boas, chapter 3.
2. Calculating determinants http://www.cs.tamu.edu/academics/tr/tamu-cs-tr-2005-11-4
We present an algorithm (FORTRAN code)  for the well known method of calculating  a determinant by the triangularization method.

The diagonalization method consists in transforming the determinant such that there is a non zero diagonal and below it all elements are zero.

The determinant of a square  matrix A of order N is obtained from the product of the diagonal elements of such transformed determinant 

det (A) =  b11 * b22*  ….bNN                                                      (1)

Example: the second order matrix  A is 

A = 2   5

       1   3                                                                                 (2)

Multipying the first row by (-1/2) gives and adding to the second row gives

the array       2   5

                     0  1/2                                                              (3)

The product of the diagonal elements is  (2)(-1/2)=1. This is  obtained from the original array as  (2)(3)-(1)(5) =1.

Our code is a generalization of the procedure to arbitrary order N.

The following  example is taken from Ref 1.

Example
The matrix A is
 A =     4   3   0  -1

            9   7   2  -3

            4   0   2   -1

            3  -1   4    5

After diagonalization the final array is the following and the determinant = +166.
   0.400E+01   0.300E+01   0.000E+00  -0.100E+01

   0.000E+00   0.250E+00   0.200E+01  -0.750E+00

   0.000E+00   0.000E+00   0.260E+02  -0.900E+01

   0.000E+00   0.000E+00   0.238E-06   0.638E+01

 det=  166.

FORTRAN code

c calculation of determinant by the diagonalization method

      dimension a(10,10) , aprime(10,10)

      data norder/4/

      a(1,1)=4.

      a(1,2)=3.

      a(1,3)=0.

      a(1,4)=-1.

      a(2,1)=9.

      a(2,2)=7.

      a(2,3)=2.

      a(2,4)=-3.

      a(3,1)=4.

      a(3,2)=0.

      a(3,3)=2.

      a(3,4)=-1.

      a(4,1)=3.

      a(4,2)=-1.

      a(4,3)=4.

      a(4,4)=5.

      do 10 i=1,norder

      do 10 j=1,norder

      aprime(i,j)=a(i,j)

10    continue

      do 20 i1=2,norder

      do 30 i2=1,i1-1

      if(aprime(i2,i2).eq.0.)goto 30

      fij=-aprime(i1,i2)/aprime(i2,i2)

c      print*,'i,j,fij=',i1,i2,fij

      do 40 k=1,norder

      aprime(i1,k)=aprime(i1,k)+fij*aprime(i2,k)

c      print*,'i,k,aprime(i,k)=',i1,k,aprime(i1,k)

40    continue

c      print 100 ,((aprime(ii,jj),jj=1,norder),ii=1,norder)

30    continue

20    continue

      print*,'   '

      print 100 ,((aprime(i,j),j=1,norder),i=1,norder)

      det=1.

      do 70 i=1,norder

      det=det*aprime(i,i)

70    continue

      print*,'det=',det

100   format(4(2x,e10.3))

      stop

      end

