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Consider a pair A, B of n X n matrices, partitioned as

A11 Alg Bll B12
A= d B=
( A21 A22 > an ( B21 B22 ) ’

where A1 and Bj; are k X k matrices. Suppose that A is nonsingular and
B = AL, In this note it will be shown how to derive the B;; ’s in terms of the
A;j ’s, given that

det (All) 7é 0 and det <A22> 75 0. (1)

If B=A"1, then,

A A Bi1 Bio
AB = 2
( A21 A22 BQl BQ2 ( )
_ [ AuBui+ A12Ba AnBis + A12Ba
A1 Bi1 4 Ao Boy A1 Bia + Az Boo

_( Ik Ok n—k
On—kx In—k ’
where as usual I denotes the unit matrix and O a zero matrix, with sizes in-

dicated by the subscripts involved. To solve (2), we need to solve four matrix
equations:

A11B11 + A12Ba1 = I, (3)
A11B1o + A12B2s = Ok i, (4)
A21B11 + A2 B = On_i i (5)
A1 Big + AgoBoy = I, (6)
It follows from (4) and (5) that
By = —Aj}' A12Bos, (7)
Boy = —Ayy Agy By, (8)

so that (3) and (6) become
(A1 — A12A5) Aoy) By = I,
(Asz — A1 A7} Ar2) Bao = Iy



Hence,

By1 = (A1 — 14121427211421)_1

Byy = (A22 - A21A1_11A12)71 .

Substituting these solutions in (7) and (8) it follows that
_ _ -1
Big = —A App (Aos — As1 A7 Ao)
_ _ -1
B21 = _A221A21 (All - A12A221A21) .

Thus,

Al = (An — A12A2_21A21)71 ) —A1_11A12 (A22 — A211141_11A12)71
—Agy Aoy (A1 — A12A2_21A21) (Ags — A21A1_11A12)

Moreover, since AA™! = I,, implies A~ A = I,,, we also have

A1 = (A11 - A12A2_21A21)71 ) - (A11 - A12A2_21A21)171 A12A2_21 .
— (A2 — A21A1_11A12) An AT (Agz — A21A1_11A12)



