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Abstract: We exhibit that the Faddeev-Sominsky's algorithm to construct the usual inverse 4~ when det 4,,,
# 0, thenif 1 < rank A < n — 1 it gives a natural inverse A~ with the properties 44" 4 =A and A"/AA" = A".
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INTRODUCTION

If A4,, is non-singular, the Faddeev-Sominsky's
algorithm gives the corresponding inverse matrix, in fact
[1-3]:

Bl a =—trBl, Cl :Bl +a1[,

1
Bz = ClA, a = —Eﬂ"Bz, C2 = Bz + azl,

1
B, 1=C24, a,_ = _Etanfl’ Co1 =B, +a,l,

6]
B,=C, 14, a,= —ltan, C,=0
n
[Cayley-Hamilton theorem],
then:
1 ,
A" =-—C;y, j=n; p=rank A=n, 2)
4j
where a, r = 1,.., n are the coefficients of the
characteristic polynomial of 4 [4, 5]:
A"+ a " v a2+ a, A+a, =0, ®)

in particular, a, = (— 1)" det4

In Sec. 2 we accept that is non-defective, that is, that
it has independent eigenvectors, with the constraints:

a, # 0, “4)

4

l<pen—1,

and we find that (2) gives a pseudoinverse of 4 if j = p,
Generalized Inverse: First we remember that a
non-defective matrix verifying the conditions (4) satisfies
the identity [6, 7]:

A ta A+ ta, A +a,A=0 %)

that in the Faddeev-Sominsky's method implies the
values:

a,=0, B=C,=0, k=p+1,..n (6)

Now the remarkable fact is that (2) for j = p allows
construct a pseudoinverse with the properties [8]:

AA"A=A4, A'AA" =A" @)
such that:
L1

a=Le ®)
ap

which is more simple than the Gower's inverse [6, 7]:

A= _L[ 5, -t Bp]; 9)
ap ap

with (1), (5), (6) and (8) is easy to prove the fulfilling of the
relations (7).

Hence the Faddeev-Sominsky's procedure gives the
usual inverse 47" if det A+ 0 [p = rank A = n], and when
1 = p = n—1 it generates the pseudoinverse A" indicated
in (8).
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