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Theorem (Inverses are unique
-

Let A be an nxn

invertible matrix ,
then

there exists only one nen

matrix B where

AB = In =
BA.

-

Nation: If A is

and AB = In= BA
invertible

then we write B
= A

Ex: We showed last
time

that (hi)" = (2 1)



tofind A"if it exists

Let A be an nxn matrix .

Start with the
matrix

(A)Fr)
Apply elementary now operations

Until the left side of
the above

matrix is either
In or

has a row
of zeros.

If you end up
with In on the

left side then A"will be

on the right
side.

If you get a row
of zeros

on
the left side

then Al

does not exist
.



E: Let A = (i)
Find A"(we already know itexists from Mon .
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Ex: Let A = (-2 -id)

Find At if it
exists.

-
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A does not have an inverse.



There is no matrix At

=>A it exists

when A = (ii).
We get :
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Thus
,
A has an inverse and

I
IA =( S
-

Trem: Let A andB be

nxn matrices
that are

both invertibleSie A and

B" exist). Then :

① AB is invertible
and

(ABI" = B"At

② At is invertible
and

(AT)" = (A))T



>

Tometimes we can solve
a

system of linear equations

using an inverse
matrix.

But first you have
to write

the system as a matrix equation.

Given the system

aiX+ di2Xz
+... + GinXn = b ,

Ans Xa + AzzX2+
... GanXn

= bu (

i i ! :⑭amexeta + amexn= bm
all a ,2

Ain

A=
a21 Azz ... Gen

Let

lamizan) =(
5 =(



Then (*) is equivalent to

the matrix equation
->

A =
b

-
matrix multiplication

:Consider 2x-331[X + 4y
Let

A = (2 - i (
Y = (y)
5 = (b)



Then* = 5
becomes

(iii)(5) = (i)
which gives

2X

( x + i) = (i)
This is the same as

2x - 3y = 1

X + 4y = 7


