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ALTERNATE METHOD FOR COMPUTING MATRIX INVERSE

The MINOR ijM of an element (i,j) of an n n× n×n matrix is defined

to be the determinant of the ( ) ( )1 1n n− × − matrix which remains

when row i and column j are deleted.

The COFACTOR Fij of element (i,j) is defined to be ( )1 i j
ijM

+−

Example:

( ) ( )2 3
23
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2 1 2
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MATRIX INVERSE

1 1
det

TA F
A

− =

That is, the elements ˆija of the inverse A−1 of a square matrix A

may be calculated by:

ˆ
det

ji
ij

F
a
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1 4 1
3 2 1 ,det 28
2 1 2

5 4 7 5 4 7
9 4 7 9 4 7
2 4 14 2 4 14

5 9 1
28 28 145 9 2

1 1 1 14 4 4 7 7 728
7 7 14 1 1 1

4 4 2
0.17857 0.32143 ¯0.071429
0.14286 ¯0.14286 0.14

A A

M F

A−
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− − −   
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 −− −   −    = − − = −   
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≈ 286
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This is generally not a computationally efficient method,
compared to Gauss-Jordan elimination.

Suppose that A is a unimodular matrix with integer elements,
so that

{ }det 1, 1A ∈ + −

then Fij is an integer 1 1
det

TA F
A

−⇒ = has only integer elements.

This further implies that if, in addition, b is a vector with
integer elements, then the solution x =A−1b of the equation Ax=b
has integer elements!

If A is m n× and totally unimodular (e.g. a node-arc incidence
matrix), then every basis matrix of A is unimodular and if b is
integer, every basic solution of the equations Ax=b is integer-
valued!
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