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CA AC I then C is called an inverse of A

Tie If A has an inverse then the inverse is unique

Pf Suppose B and C are both inverses of A Then

B B I B AC BA C IC C

Bythethm.ecanspeakoftheinverse
of A if itexists We denote it by A

If A exists then A is
investigate

If A does not exist then A is singular

1 3 verify that A 3 E

3 5 2 b9 both
according to

13 E 3 d

mustcheck

the defu



After Them 8 in Sect 2.3 we willonly

EI.ie
determinat of A is

def A ad be

we will study determinants in Ch 3

That If A then A is

invertible iff det A 0 in which case

EEIiiii.it

I.detA

3161 4 5 18 20 2

A 5 33127



That if A is invertible then Ax ̅ 5

has one soln and it is x ̅ A b

PE Suppose A is invertible and define

x ̅ A 5 Then Ax ̅ A A 5 AA 5

IT D so x ̅ is a soln

Suppose it is another soln so that A w̅ 5

a Ia A A a A AT A's x ̅

so the soln is unique

E

the system

3 1 4 2 3

EEE.FI EI
Want to solve Ax ̅ 5

det A 18 20 2 so A is invertible

At 12 312



System has the unique soln

A 15 12 2 1151
152 E

Thf A is invertible then so is A and

A A

b If A and B are invertible then so is

AB and
AB B A

c if A is invertible then so is At and

AT A

T.PEcal Need to find C so that

A C CA I

Since A is invertible this is true for C A

Thus A is invertible and its inverse is A

b Let C B A Need toshow that

AB C AB I



AB C ABB A A IA AA I

Next

C AB B A'AB B I B B B I

c Let C A Need to check that

ATC CAT I

First

ATC AT A IT A AT IT I

Next

from I by using a single row operation

e g
a matrix

other examples



I

7E
elementary matrices

are invertible

reversed Erow operation

Im E
A EA

A
samerow

r.at
row operations can bedoneby left multiplying

IEmete.TT ieaism

equivalent to I If A is invertible then

any sequence of row operations that
transforms

A into I will transform I into A

PE Suppose A is invertible Let A be its

reduced echelon matrix Since Ax 5 has



a soln for all to A has a pivot in every
row But A is square so A I Thus

A is row equivalent to I

Now suppose A is row equivalent to I

Then there is a sequence E Ez Ep of

elem matrices sush that

Ep EZE A I

Let B Ep E Since each E is invertible

B is invertible Tum 6b Thus

A IA B BA B I B

By Them Ga B is invertible so A is invertible

If we apply the same row operations to I

we get
B I B Bt A

reduced echelon form

If you get something that
looks like

I B then A is invertible and B A

Otherwise A is singular



Expl

A
g

Find A if it exists
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