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2 1326

Return quitter
Collect HW

Summary from last time Tie togetherthingswe'vetalked about I

suppose T RM R is def by an nxm matrix A

say i w̅ file R and a beR

Then linearity says

T a b i atli s Tfi

This is reflented in MatrixAlgebra properties

A a E s
w

at E b

distributive property and scalarmult

2.4 Inverses

we've talkedabout theinverse of a lin transf if it exists

if T IR IR is invertible then thereexists a tin transf

T IR IR sit

To Thil T TITI w̅

T i t.im
F PER

i e To T and T T are both the identity
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samestatement in termsof matrices Say T R R is invertible

It i AT then T I A where

AA A A In
It A exists A is invertible

1FI you tell if a given A is
invertiste

2 If it is howdoyou find A_

we're startedtalking about thisalready so quick
reviewfirst

Let A be an mxn matrix let x ̅ be a vector in R

let A x ̅ 5 R

hint luxil

If A exists then A AI A j

In

I e we want to solve for x ̅ in terms of f Say A iii

in
Ax ̅ 5 correcp to the linespten

a X t t 9 inXn 9

CA

9m x t t 9mnX y



66

we now reduce Ourgoal is to get

something in Y gn

In
if possible

I e when we now reduce we get

0 21 Oxa something in y p yn

Ox t X2 t toxy

ox Oxzt t Xa
Theorem2.4.3
Answerquestion

So A is invertible if RREF A In

equivalently A is invertible if rank
A n

at A

Is A invertible If so find A 1

Wehave

2 2 2 g y Oye Oy

3 5 2 6 Yz Oy y 073

2X 4 2 3 3 Ys Oy 042 93

But we know the variables are place holders and all we need

are the coefficient
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it fi p0 0 1 2 0 1

1 2 2

f t.li ifo o

E Ki i ii.lt
they shouldcheck reverse

order
RREF A Iz

ro ra A 3

If RREF Al had been
A wouldnot be

invertible

whydo we care about A
Assume A is square say nxn

Notes if A is invertible then
A 5 has a uniquesolution

A Ax ̅ A 5

Note the linearsystem AP
always has a soli whether A

is invertible or not namely
0 2 0 x 0 Theissue is

whether this is the unique solution This
holds if A is invertible

A us A AT A


