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We are moving on to chapter 8

General Sheer Transformations

Recall that fora man matrix A we have a

map Ta D Rm

defined by Taco Art which has the

the following hearty properties

Tahiti _Tatu Tatu THE kite
A

In fact for any map T R IRM satisfying

these nearer properties there r3 an mxn

matrix such that T TA How to do this

From here we can define more general hear

transformations

Definition fet V W be V spaces A map

T v w w B called a mearmap r.gl it

satisfies the following two properties for all t.ve U

and all scalars k

1 Homogeneity Taste kT ut



2 Additivity tcutut TCE.ltTEE

If w V then T Vo V B called a Incan

operator on V

Note that combing
these two property

T Cin t ten CT ni t T Catton

Theorem Let T be hear transformation

Th l T 87 8
2 T B ie TCB tcu

Pfi Easy D

Exarplest
i matrix transforms

Ii The zero map the 8 to

Iii The map T Pn Pint defied by

1 pix xp Cx

B hear

Iv Tetro R Define a map Rho IR

by L B IR IR
ie tofu

maps from IRS 112 one called Ivar

functionals



theorem fet T VOW Let S Seri th

be a basis of V Then for any rt c V we can

express the image
as

1 8 c Thi t t Catton

for some constants Ci Cn

In otherwords T is determined by
how it

acts on a basis

use hearts
and properties of basegg

Exi Let f C f o a the space of contmansly

differentiable functions
Then

D V CoC no o

i fix today fCx

is a linear map

Dehutron Jet T w w be a bear map

Trend of T B

her D
E c V Tle 83

The Lange of T
is the set

RCT w cWIFE cVITE 3



what is her D D C E no a CC a a

D f o f B diffrehable so f c a constant

Theorem Let T how be a linear map

1 beer CT rsa suespace of V

2 RCT is a subspace of W

PI l Ker CT E V so we needonly to check

that its closed under
add Me and scalar mulbstraton

Let it Be kerCT Then

1 Itv The t TCB
8 8 8

so vitro c beret

Let her CD k a scalar Then

1 lls B kiln k 8 8

So true bere

Hence herCT Ba
subspace

2 RCT E W so we onlyneed to check

that RUT is closedunder addition
ad scalar

multiplication



Let it Dae RCTI
By dehrtron there are ri Ee EV such

that The D in and THE wz

is there

to twz T.cm TLE

TCE fed
by linearity

C RCT

Tef f c RCT k a scalar

Smee woeRCTI theirs Ic V such that

T B in

Then kB kTH byhearts
T ki c RCTI

So RCT E W B a subspace
pg

Detention Let T W If kerft B

fmite dimensional
then the n of T

B defined to
be

nullity A dom bert

If RCT B fate dmermonal then the

rants of T B defined to be

rank G done RCD



Importartheareing Rank Nullity

Let T VO w be a 1 near map with

dom v X W may have arbitrary drennon

Then
dm D rank T t nullity T

PI Next time


