Math 2114 : Lecture 7 : Matrix Inverses

Definition: Let A be a n x n matrix. If there exists a n x n matrix B such that

AB =1, BA=I,  T. seesh, (1)

we call the matrix A invertible and the matrix B an inverse of A. AB # BA
Example 1: Consider the matrices
11 2 -1
A= , B = (2)
1 2 -1 1

T2 12
Show that AB = I,, and BA = I,,. Conclude that A is invertible with inverse B.
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Note 1: By symmetry, If the matrix A is invertible with inverse B, then the matrix B is also

invertible with inverse A. GA = Ta aud  ABE }:‘"
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Theorem 1 (Poole 3.13): Let A be a n x n matrix. If B is a n x n matrix such that either
AB =1, or BA =1, then AB = BA = I,, and hence A is invertible with inverse B.

Example 2: Consider the matrices

1 0 0 1 00
A=1]-2 1 o|l, B=1|210 (3)
0o -2 1 4 2 1
Show that A is invertible with inverse B.
AB = 1 o © I © o ! o o
3
o 2 | y 2 o 6 |
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Theorem 2 (Poole 3.6): Let A be a n x n matrix. If A is invertible, then its inverse is

unique.
Note 2: If A is invertible, we denote its unique 1nvers ¢— Do ﬂ‘ﬁ udi te
like +u's
Note 3: If A is invertible, then A~! is invertible with inverse (A~ = A by symmetry.

This note is theorem 3.9 part (a) in Poole.

Proof: Supfos‘?’ aud BA =T,
B AC=Tu aud

R=T.B=(CA)B=C(AB)= C(Tu)=C

aZosJ .\'i\h"’}«

Thas R=C.





































































































































































































































































































































































































































































































































































































































































































































































































































































































