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we'reproving

the seeTh 3.2.8 and Summary 3.2.9

let A be an nxm matrix Then thefollowing are equivalent

cal the its are lini indep

is the equation has only the trivial solution

4 ker A in Rm

141 rank A m

we proved

a 61 1a

a d

c says the him supt AI has only the trivial sen

x 0

2 d

0

So there are in variables and there are no free variables

Row reduce A
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Hence RREF A looks like

so rank A m

i

Yo0 0 0

in

d a

Assume rank IA M where in pols

So RREF A has to be the matrixwejust saw So AT has

only the trivial solin i e

c t t ca m
o

c cm 0

By Th 3.2.7 v1 Im are tim indep
1

Remark them th 3.2.10

let V be a subspace ofRP and let w̅ in be a basis

let w̅ to any
element of V

we know since a basis spans there are real numbers a g an s t

9 t t ania
Assertionofthistheorem there is only one possibility for 9 _an
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proof

say b I bairn wherenot all a b

then la 5 of an ba in where not all a 6 0

But this contradists linearindependence
which holdsbecause w̅ in

form a basis This is because all a b de

Lin indep a bi an by

So eachelementof V can be
written in a unfit way as a lin comb of

basis elements

Collary In IR the biggestlinearly independent set we can find has

size n and such a set exists

proof

Clearly in is a lin under set so 2ⁿᵈstatement is true

Suppose youhad a bigger lin undp
set it int Then

A w̅ I 1 anti is an nx catil matrix

Then A x ̅ is a limept with net venables and a equations

so there's a nontrivial solution
hence v1 It aren't lin indep 11

Not the Remark Theorem is about a subspaceof
IRP whichcould be

all of R but doesn't need to be
but the Corollary is for now

about IR let's generalize it We'll start with thatnexttime
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Them 3.3.11

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

and w̅ ing span V
Then peg

should beintuitivelyclear


