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2 20 26 Returnquitter

Exam1 next wed 2 25

Closedbook No notes

Covers all of 141 ch2 Noneof 143 Althoughwe'llstartCh Wednesday
2 18

Ne calculators Cellphones shouldbeputaway
Practice exam solutions are on webpage

Lasttime

Defined for a function f A B

image f be B b foxt for some A

For the in transf T def by Az we saw

image TI span column of A

column space of A
always true forany A

all of113 only because A is invertible

Ex A T R R

image T columnspace of A

span
scalar ventor

But 1 4 x 2x

So image T is the line spanned by 0 and
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theorem 3.1.4

If T RM R is a len transf then

cal thevector in R is in image t

bl image TI is clodunderaddition ie if I ie image
t then

it w̅ image TI

4 wage ITI is closed under
scalar malt if I image t

and KER then kÑ mage T

proof
so e image t

191 TCO

In TN
bl If w̅ Text w̅ Tls Fti Tt It

If p TI I KT T kt I

let A be an mxn matrix and let T bedef by A and T bedefbyA

Claim image T2 image T

say Fe image T t I XII

forsomex EIR

Give an exampleof a In transf T R R whosemage is

the plane 3 Yy 57 0
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we want the sol spaceof A to be this plane

For example and he on the plane andspan it

Take Thil e i sum

A works It's not theonly possible solution

Thekernelof a len transf

64 T IR IR be a lin transf Then

ker it x ̅ RM Ix ̅

Equiv if T isdef by an nxm matrix A then

ker it xeR ATL
solution set of thehomog linearsystem AT

we'll write her til or Kersal interchangeably

Ex Gt VCR be a plane through and let

T IR IR be defined by T I projr i

Find ker IT and image T
Torthogonalprojection

let w̅ be an orthogonal vector to V
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w̅

projuci
V

image T V

ker T line I spannedby

let A fi T R R Find kert

1 11 1

Solve the lin syst ry 37 0

4 Ty 6Z 0

1 1 1
1st so kerst is the subspace spannedby

y 6 t

z

See Ex 11 in 3.1 for a similarexample


