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Invertibility
Def A linear transformation is invertible bijective if

it is both injective andsurjective
ie T IR IR Fierily ter thereisexact
one TERM such that Tca P

Eg T.IR IR givenby rotatingg
by locew

The An axn matrix A gives aninvertible linear transformation

if andonly if rref A In ifandonly ifrankla n

DefA square nan matrix A is an invertiblematrix if
there exists a matrix B such that AB In BA

In this case we will say B A

El's I to 1311s a is

invertible

W Ed
TheAn nxn matrix A givesan invertiblenap T.IR R
if andonly if A is invertible Furthermore the
inversemap T IR IR corresponds to the
matrix A Ie T E A'T



Eg Rotate g by
so cow has matrix pb

Inversep f s fi
so f b p and rotates

g byyo CW

Th a Let A bean invertible nxn matrix
Then the system At T hasuniquesolution

given by I A't

Why Invertible nan matrixA rankA n

7 AEI has a
uniquesolutionAt EM ALAE Int T so A T is theuniquesolution

a A an invertible axn matrix then AI 5
has unique solution 1 5

6 A a non invertible axn matrix Then thesystem
no solutions

Rephrase 51.2
6 A non invertible then AT 3 hasinfinitely
many solutions since I 5 is asolution

EFE YE's L's I I
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Want to do algorithm to axn matrix A
row reduce Alin toget In A

EgA i

it s ileal's Fleet's HEYY
Taa If rreffA In is of theform In B then A

is invertible andA B
6 If rref A In is of another form thenAinifeng.ge

Et la oilesat ileal's KI
Not Ie
g infertile

Some rules about inverses

The If A and B are invertible nan matrices then
BA is invertible with inverse BA A B
A careful because ordermatters

PE J BAT
By B BAT
THE

A'B y A AI Int I 50 BA A B I
TI If A B are n xn matrices such thatAB In
Then a A B are both invertible

6 AIB and B A
C BA In

Upshot Enough to check AB In
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2 2 matrices
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Lat 6 fi
so 191 attack assuming at h
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Def The determinant ofa 2 2 matrix isgiven by

deff at be

TheA Eg is invertible with inverse Lyft
if andonly if Jet A 0

Eyal A 34 has let A 1 4 2 3 2

A Ii EI
6 Jet iz 1 4 2.2 0 so not invertible


