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316 26 QuizWednesday

Start 53.3 the dimensionof a subspaceofIR Importantstuff in thisseition

Lasttimewe stated

Therm 3.3.11

let V be a subspace of IR Let w̅ if et be lin indey

and w̅ ing span V
Then p 9

let's prove it
Infiit.fi a'syouaddvectors youcanonlystay linindep

until they

span but once theyspan youcankeep
adding

proof kindof
differentproof cute

let A Vi 1 up and B wil w̅ bothhave

n rows

T.us
nxqhxp

we know

Ker A since the are in inter

the iot space of B is V since thewi span V

Since wi w̅ space V and each w̅ is in V we can write

w̅ a wit aging

w̅ a wit 992

if a pwi agping
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Rewrite these as matrixproducts

1st one

fit till
2ⁿᵈ one

fil till

th
one

p tall

at a if in fer9qp

Conclusion so far
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w̅ But

ñ Ba

if Bip
Put this together

A fi 1 _Ii
B fail i

realitycheck nxp neg exp

So A BC

Now a couple of observations

1 Ker C c Ker A since if Jeter s then

cñ J B Ci Bd
AT 0 associativity

2 Ker A 5 since the are lin videp wealreadyobserved this

3 Kerkl 0

But we showed on 2 27
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then Suppose A is an nxm matrix with n m

all it rank A m then Ker A 5

b Conversely if Ker A 5 then rank A m

k if Ker A 55 then men

of Frows
we didn'tneed the assumption n m It'sjust that we didthe square
casepreviously we canignore it

So here apply it to C insteadof A

C is a qxp matrix
and her s

P 9
11

Corollary important them3.3.21

let V be a vector subspace of R Then all bases of V have thesame

number of elements

proof

If w̅ Ip and w̅ pig are both bases apply thetheorem

twice interchanging roles So peg and gep If
Def If V is a vector subspace of IR then thedimension of is the

ofelements of a basic
write dim V

Note youdon't have to
be able to visualize it to understand it
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E A plan in R has dim 2 Easierto see using the following

Theory 3.3.41

let V be a subspace of R with dim V m They

a we can findat most m lin indep vectors in

b We need Ilet m vectors to span V

If m vectors in are lin idea then they span V if f Yuts
d It m vectors in span then they're lin indep

and brow oneof
the2properties

theotherfollows

proofofCalt c parts b and d are in HW automatically

a Say it are in indep in V let w̅ win be a basisof V

By last theorem p em

prove 11 nexttime


