
 

Lecture 19

E Let A be an mxn matrix and let
Tai 112 IRM

be multiplication by A
of men then TA B not l I

if na m then Ta is not onto

it n m then Ta is t and oho off A isomerthle

ice ifl def A to

Fromlast tmi If dm v domCw nano

and T vs w is linear that FAE

1 Tis I I

21 bolt 83

3 T is onto

Note that this does not hold on the mfute dimensional

case Let V Cao a az ai c R tis be the

vector space of sequences
Then

T T VS V snen by
T Kao a Az O Ao ai uz

of out



is l l but not onto

2 TzKao a az Cai Az Az

is onto but not t l

3 Tj Kao ai uz
Zao Zai 392

B l l and onto

Compositronoffinchonstef
F X Y and G Ys Z be factors

The the composition of G with F

is the furation
Go F X z

gmen by GoFCx 6 FC xD

Go F

Theorem If T U V and I Vo W one

hear transformations
then IoT Und W B

a linear transformation
T



PI check additivity and homogaerts

1 IoT vitro Tz T att

Tz Titu tT tu
Takin 1 Taft mi IoT t

IoT 8

2 IoT KT _Taft KB TelkT B kTIIIB
kIeT to

B

E Let A bean kxn real matrix adlef

B be a male real matrix Let TA Ra Rk

ad TB Rk lRm
Then for Ie Rn

Toyota TB A E BAE A I TBAC

where BA Bann Mxn real matrix

So TBOTA TBA

Inverse Functions

Let F X 0 Y be a function Then

F B insle of there Ba fuchon

G y X such that Exc X they

FC y to Gly X

y ad Go F x x we



Equivalently Fo G y _Y
ad 6

say 6 Ban reverse of F

If F is invertible then it has a argue maese

G F

A function F
xo y is micrtisle iff

F i3 I I ad onto

Theoremi Let
T W be a l l onto

1 near trasfonatron Then
T W 0 U B linear

Pf Let E Jae W be arbitrary

Then T T to to D ow tuk
T T tu tT T 402
T T tu tT two

Snee T is H
T twitter T wt TT two

Let k be a scalar ad Jew arbitrary

Then T T 4k but late CED
That CED

Snee T is l l T ke KT Eo

D



E Set A be an n a complex matrix

Let Tai Gi an be hI AE

Then Ta Bruertisle off
A B invertible ad

Ta Ta i Exercise

Theoremi Let Ti UN and Tai how

be t t and onto Then

a Trot i U w is l l and onto

b fTzoT T OTI

Pf Exercise


