
Today

:{
1.8 : Linear Transformations

Next : 1.9 : The Matrix of a Lin
.

Transf
.

Reminders :

My Math Lab Homework # 3 : Due Men
,

Jan 29
.

MATLAB Homework # 2 : Due this Friday .

Midterm 1 : Next Wed
,

Jan 31
,

8- 10pm .

practice midterms posted on webpage

seat assignment posted on Triton Ed
.

'



In previous math classes
, you've studied functions

.

f : R → R

domtavw
←

eodemain

Eg
.

fcx ) = 3X
.

or

-2
.#h)=

x2 X or h ( x ) = sin( x )

> image : The imageof o under g is

go
) = 0

.

Is o the only thing in the domain whose image is o ?

range : The range off is

the set of all images

of things in the domain
.



An old-fashioned word for function is transformation .

Definition A matrix transformation T : R
"

→ Rm

is a function given by matrix multiplication
by some mxn matrix A

.

Eg . A = f.gift ) x T : R → R ;

Tl )



tmall.is#Had

The image of µq| under T is :

Does T
map any other vector in

1123 to this vector in 1122 ?

What is the range of T ?



Eg .

let A =p
,
} ) .

Is b.

=/
.

} ) in the range of to )=A± ?

kidneys;:*
What is the range of T ?



Some geometric examples .

* Tass . Holt ) x.

* tat fo, g) x.

* Tass It} ) x.



Linearity Matrix multiplication behaves well under

addition : A ( u.tv ) =

scalar multiplication : Alex )

A linear transformation
T : IR

"
→ Rm

is a function with the properties

T ( ytv ) = for all y.tt/R "

T ( c v. ) = for all tern
.

Matrix transformations are examples of linear
transformations

.



Properties .

T 1 a )

T ( c
, g t Cztz t.it Cktu ) =

g Tlg ) + CZTK, )t -  " + c. The )

Eg .

T : 1123 → IR
"

linear
.

T/¥g| =


