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.ABSTRACT  12 
 13 
A simple, and direct process is derived to compute the determinant of any square matrix of 
high order. The approach involves successive applying the matrix order condensation 
algorithm.  A computer program listing in MATLAB is included, and examples for finding the 
determinant of a given 7x7 matrix are given here for illustration. 
 14 
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1. INTRODUCTION  19 
 20 
The algorithm is developed for the matrix order condensation.  By successive applying this 21 
algorithm, the determinant of any high order matrix may readily evaluated.  It is very simple, 22 
efficient and direct, comparing to the familiar approaches, such as co-factor expansion, 23 
Gauss elimination, QR decomposition, etc. 24 
 25 
 26 
2. ALGORITHM FOR MATRIX ORDER CONDENSATION  27 
 28 
From a given matrix A

(n)
 of order  n, after arbitrary drawing the selected l sets of cross-lines,  29 

the pivot matrix A
(l)

  of order l and the condensed matrix  A
(m)   

or  Ao
(m)   

of order m (= n – l)  30 
are generated, such that  31 
 32 

det(A
(n)

)  =  det(A
(l)

)
 1 - (n - l) 

* det(A
(m)

),    or 33 
   det(A

(n)
)  =   det(A

(l)
)
 
* det(Ao

(m)
). 34 

 35 
The pivot matrix A

(l)
  is directly obtained with elements at the l x l cross-points of the l sets of 36 

cross-lines, provided that det(A
(l)

) is not equal to zero.  The condensed matrix A
(m)  

is then 37 
created with entries at the m x m un-crossed out locations, where each entry must be replaced 38 
by a computed determinant formed by (l+1) x (l+1) cross-points of the (l+1) sets of cross-39 
lines ( l at the selected, plus 1 at its entry location).  And finally the nominal condensed matrix 40 
Ao

(m)
 is computed: 41 

       Ao
(m) 

= A
(m)

 / det (A
(l)

),        or  42 
det(Ao

(m)
) = det(A

(m)
) / det (A

(l)
)
 m

.  43 
 44 

                                                 
* Tel.: (310) 793-9620, Fax: (310) 793-9629. 

   E-mail address:  fcchang007@yahoo.com. 



 45 
3.TYPICAL EXAMPLES 46 
 47 
The evaluation of the determinant of a given 7 x 7 matrix is given here for illustration.  For 48 
comparison of feasibility, two computing schemes are presented: (1) in terms of 2x2 49 
determinants, and (2) in terms of 3x3 determinants. 50 
.  51 
(1)  Find  7x7  determinant,  in terms of  2x2  determinants. ( l = 1 ) 52 
 53 
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 56 
(2)..Find  7x7  determinant,  in terms of  3x3  determinants. ( l = 2 ) 57 
 58 
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 61 
4. COMPUTER PROGRAM LISTING  62 
 63 
A compact computer program listing in MATLAB is listed as follow: 64 

 funct ion detM = det_L(M)      65 

%       F inding determinant of  square matr ix  by Condensat ion 66 

 %       F C Chang     updated   04/12/2014 67 

      Z = [  ] ;   M,;  68 

          for  k  = 1:s ize(M,1),  69 

      m = s ize(M,1), ;  70 

      pq = input( 'select rows and cols :   [p;q] =  ' ) ;  71 

      p = sort(pq(1,:) ) ;   72 

      q = sort(pq(2,:) ) ;  73 

      e = (-1)^sum(pq(:)) ;   74 

      L = length(p);  75 

      W  = M(setdif f (1:m,p),setdif f (1:m,q)) , ;  76 

      V = M(setdif f (1:m,p),q) , ;  77 

      U = M(p,setdif f (1:m,q)) , ;  78 

      R = M(p,q), ;                  79 

      IR = inv(R), ;  80 

      dR = det(R), ;  81 

      Z = [Z,dR*e];  82 

            i f  m <= L,  break, end;  83 

      M = W -V*IR*U,;  84 

           end;         85 

      detM = prod(Z);  Z,;  86 

 87 

 88 
5. REMARKS AND CONCLUSION 89 
 90 
The determinant of any given high order matrix can be readily computed by successively 91 
applying the matrix order condensation algorithm. This approach is the extension of the 92 
method given by [1] and Chio’s method [2] is the special case of the presented algorithm 93 
with l = 1.  It is especially useful for hand computation. 94 
 95 
Comparing the two schemes in the example, we note that, excluding any elementary 96 
arithmetic’s operations, such as addition, subtraction, multiplication, and division, it needs 6 97 
steps and 91 (= 36+25+16+9+4+1)  2x2 determinant computations for scheme 1,  while it 98 
requires only 3 steps and 35 (= 25+9+1) 3x3 determinant computations for scheme 2.  99 
However, it is concluded that the scheme 1 is better choice, since the number of 100 
multiplications needed is just only 2 for every 2x2 determinant comparing to 12 for every 3x3 101 
determinant.  102 
 103 
The required multiplications for finding an n x n determinant are in the order of order of n !  104 
by using the classical methods of Leibniz’ formula or Laplace’s formula.  It is found, however, 105 
that the multiplication/division operations required for scheme 1 are merely 1/3 n(n-1)(2n-1) , 106 
that is much less then n

3
 operations need for the product of any two n x n matrices. 107 

 108 
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