
 

Week 4 Thursday

Recall from last time

a B if F A

fi
A B A C then I B C

if a b a c for a b c e IR then again we do not know

b c but if ato then multiply by at a on both

sides b c

For matrix we also give a analogous
condition for

cancellation to hold that is invertible

Def Given A.EMnxa.it A B B.A I then

B is called A and we say A is invertible

Q Is inverse wigue

If B Bz are both inverses of A

B A A B I

BaA A B I

A B B 7 0 3 BiA CB B2 O B Bao
Property
Yes The inverse is unique

If A and B are boeh invertible then



A B is also invertible

A B B A I

B A A B I
A B BYAY

A A

A A I

A A I

Recall matrix multiplication gives the
matrix for

composition of lineartransformations say if

T IR IR

is linear with standard matrix A

then A is invertible if andonly it T is injective and
surjective

I B sit B A A B I

IS pair s.t Sot To S id

S T as a map

So this provide us with a way
to check whether A

is invertible

Y A 4
To check A is injective or not

we solve the linear system



as 0 186
no free variable so A is invertible

To check surjective for any y e IR

A E Y 19.61
Cl Is it possible to find A 112 3112

s t A is injective

but not surjective

Thm If T R 112 is linear then T is injective

T is surjective

Pf The matrix for T call it by A the

echelon form for A has no free variables implies

that it looks like

P
So there are no pivot for the last

Colum This shows

ing surf

Surf Sinj In order for A E Y to be consistent we need

the cast cohen free of pint
Sincey is arbitrary

we must have I being a pint so the echelon



Y I

form must look like above I

1122 711233 ME ME

3 11 al I
Cannae be sirjectie cannot be injective

Ippiffigsty
respective

A I 5

it A is invertible and A is the inverse

then multiply A on both sides

At A I A I

I A J

j É C it
1 I

2 3
I



o

Onewaysuggested A In In
At

Determine the presage at et I im under the map

A that is equivalent to solving A I E

suppose the solution is I then

1 t k
Anotherway later

we will see determinant

Row operation for matrix is equivalent to certain

matrix multipliation

a A

I

1 11 I
similarly E

14,1 1



By a sequence of sow operations equivalently left
multiplication by some invertible matrix we get the

echeloform of A ie it

Re RapA I then

A I É has the solution that

Re Re i R R É

I a

o o

In

Find row operations Re Re i Rak se

A A An I

then Carry Re Re i
RR in the same way

to

In we will get A when LHS become I

1 oiled't It's
A
t
1 31 get Citi

1


