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3 2 26

Return exams A's 90 100 mean 95.2 exam solutions

B's 80 89 median 96
are posted on webpage

C's 70 79
60 69

F 260

No officehourstoday
thesisdefense

No officehoursThurs special
seminar

exceptbyappt

Relall

Def let W be a subsetof R Then W is a linear subspace if

cal w contains the 0 vector in R

1b W is closedunder add's of vectors

c Wis closedunder scalar mult

Ex In R let W be the line 2x try 0 Is W a subspaceof R

Yes Say a b and c d are in W and KER

We know 2 a 3b 0

2C 3d au
2 ate 3 b d 0

a b c d late btd e W

and K 29 3b 410 0

2 Kalt 3 kb 0

Kla blew

Ex In R let W be the line 2 33 1 Is W a subspaceof R

No e.g
C 1 1 EW but 2 2 W
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Similarly in IR s bspaces are either lines or planes thru

planes thru

lines thru
along

Tie this in with the factwe'veseen that kernels images of

lin transf are subspaces

consider the plane W defined by 2x try 42 0 in R

a Find a lin transf T.IR sR3whos kefisW
41 Find a la transf T R R whole image is W

Eitherof theseconfirms that W is a s bspace thanks to what
we'veshown

Cal since 2 3 47
extly 42 W is the kernelof

T R IR defined by 2 3 4 But we need R R

For example we can use
check

2 3447 0

4 6y 82 0

6 gy 122 0

notquitePREFbut
we don'tneedthat

Note 1 2 1 EW and 3 2,0 EW and 4,4 1 EW

So 4

t
I

defines T R R whose mage

1 columnspace is W
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Consider the matrix defining T R R

we know that image it is askaceof IR
and that

image t 101 spaceof A lincomb of

But notethat is redundant since from or we can

get as one of the lin comb

So mage T is better
described as lensous of

and

let's try to formalize this

Def let v1 I'm be vectors in IR

cal Say it is oneof the vectors in this
list Then it is redundant

if it is a lin count of I vi

Ti im are linearlyand if none of them is redundant
Otherwise we say they are linearly dependent

We'llhave a betterwayto
check linear in dependence

1 let V be a subspace of IR and v1 in e V We say In

form a basis of V if theyspan and are lin indep

s a bitmore common to ignore the order of
thevectors and just

ask if they're lin idep or lin dep aswe'll see in a set Butwe'llfollow

thebook
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bl Suppose vi I are in indep c no redundancy but

vi I É are not Then it a t t amvi for some

9 _a not all 0 Thus a tap l 0

We'll come backto this


