
Dey'd

Learning Gods
° Algebraic properties of Matan CF)
° Defn of inverse matrices
• F inverse ⇐ full rank ⇒ REF = In

• Computation of inverses

Recall the field axioms :

(R
,
t
,

.) a field means

+ is associative , commutative , has an identity 0,
and R has additive invarsus : at L-al -- O

• is associative
,
commutative

,
has an identity 1,

and R- 301 has multiplicative inverses l:
a. a-

'
= I for a e Ryof

• distributes (or either side ) over t
(Matn← fr) ,

t
,

- l has all the same properties
eixapt : - . is not commutative

-

many montero matrices do not have inverses



Note that on. 0=1 !! ! ! ) is the

identity for t , and In -416,0
,
)

is the

identity for .

.

⇐ c : : K : :L . c : :L
so neither of these matrices have inverses .

( If AB --O
,
we call A

,
B zero divers)

write diagHi , .. . , In) for the nan matrix

I
.

Then In = drag ( 1,1, . . ., 1) .
-
n farms

for At that
man
(F)

,
A- In

-

- A
.

B t Mat
mm
t)
,
InB -- B

.

(Slightly more
than identity for
• on that

nxn Er ) . I



Defy For A EMat
nam Cfl, Be thatman (F), when

AB -- In
,

call A a left inverse of B and

B a right inverse of A .

-6¥ Let A = ( '

o

'

,
t )
,

B -- (& Ig ) .

Then

AB = Iz
,
but BA = (I § § ) f Iss ,

so

A is left inverse to B but not right inverse .

(In fact, B has no right inverse. )

Props For A,Be Matrixn CF) , AB -- In iff BAE In .

(" heil, refutehis ) writeB-A-i.cl
Thin for A C-Matan (F)

,
TFA E :

al A is invertible
(2) rankLAI en

(3) REF LA) -

- In

The proof will follow from our algorithm -about to
be presented - for inverting matrices .



Note that we already know th ⇒ G) from
our work on row spaces and rank .

Catching the inverse (extincted G-T)

let A = ( 9
,
§
,
Yo ) .

To produce an inverse ,

we need to solve

coition::÷H: :*
.

Equivalently ,

c. ÷ it.
""

÷÷÷¥÷÷.
O 3 - Z

o i. e
.
Ob t Se - th -u Oµ ; f) (1) =/ ;) lb toet Ih -ul
I b - le t 0h-- O

O 3 - 2
i.u . Oct Sf - I i = 0(! I f) ( ¥ ) = (! ) Ict of t Ii - O

l c - tf tO i = I



Thus we need to perform G-T radiation to

c. ÷:L :L .ci ::B . it
.

The same row ops are required to put the non -

augmented piece in REF in each case
,
so

we can work with the
"

super
-augmented

"

matrix

c. ÷:L : : :b
.



thus

lags
. .

fit.
solve the system . Ie .

a-
'
-

-

'al! !
'

;) .

This procedure works ingeneral :
o for AE Mat

nm
(F) , for the super augmented

matrix ( Al In) Tfs ( REHA) fB) .

° If RE FCA) = In
,
then B - A

' '

.

• If REFCA) # In
,
then REHA) has a row of all O 's .

B does not (since BFI so rank (B) =n ) so the
ops

system is inconsistent and A has no inverse .


