
Lec 22

# Theorems about basis

Recall basis of vis. V is set of lin, indep. vecs that spears V
If B = Eb. ...., ba'3 is basis of us. V, then veV can be
written as a unique linear combov = c.b, t... + cabn

Proch Let
Suppose

Then o = v -v = (d, - C,)b, + .... +
di-c, =o, ...dr=c, since Bim. indep.

ba's spars us. V, then A=in ,..,

Proof WTS there is a non trivial c.V, +... + mum

Since B spans V,

If B-ib,,...,
in lin dep.

vis EV with lAlS IBI

t... +ainbr

Vi =Amib, +.... +

= c. lanb, +... +ainbn)+... + cmlamib, t... + amnbr)
= (C. A., + ... + CmAm,) b, + ... + (C,Q,m + ... + Cmamn)bn= O

But then
c.a,, + ... + Cnami =0, ..., C,amt ... + Cmamn = 0
If we solve for cj.so there will be there are m unknowns and in equations,

free variables

So we can choose some G to be nan sere to make
C.V, +... +Cmum have non-trivil solution

Def
Then

v=dib.t

Thm

(dn-Cn)bon

=o,

v. = aub.

Amabr

Then C.v.*...+CmUm



If B= ib,, .., ba's is him indep.
win'3 SW = span (B) cannot span W

Um) = span (bis.., br)
bus is lin dep. since nom,

Proof suppose span (v.....,
but then Eb,,..,
that contradicts B being in indep.

BeEb,,... ba's is a basis for vis. V, then any otherhave vectorsIf
basis for I has to

Proof
more tham
less n not im. indep.tham n a can't span

The mumber of wess in a bas's is the dineussion of the us.

Doing dem. row ops does met change row space of matrix

The and man,
then Eve,.,

Thms

Def

# Spaces

Thms


