
A- : Given a Vector subspace VEIR?,ws4L a bass

S= Kui ,
Uz

,
in

, Uh] and 5 = { V1, V2, " '
, Vk] .

what B the relationship between S and J ??

hm_ ! We have ne k ,

ie. Any two bass] of V have the same numbers

of elements .

/Rmh-i-hehwecallsuohnwmben.l-hedinens.ua#f
Vi denoted by donut
-

Leming : If u , , Uz ,
i . .

<
Um are linearly indep .

in V ≤ IRK

and V has the bad V1 , V2 ,

" '

,
Vu

,

then m E n .

p± Same as the case when V - R
"

= span { etc / k-4.z.in]

(only a sketch) : suppose m> n .

÷ Ui 6- spar /V1 ,

-"

i Un}



¥ Ui = É Tgi Vj luniqnely
F-I

⇒ [vi. . - Vn] '
"2 ' " " =[u , _ . . Um]

It 721 !

B : '

µ >
hi 7h2 - - - Inn

E-

Linearly indef ⇒ There are no ✗-40 EIR
"

sit .

(Bex ⇒ Ax = 0

* : Nuuk) to] t.ie . I .y c-IRM sit , Cy --0

think about RREF of C if you forget)

"

⇒ Bcy = Ay = °

So /Ui , " a
,
Um} is based of V_- span (5)

= spawtubii" , Vic]
⇒ with

Interchanges and 5 ⇒ m ≥ & ⇒ m=k
# .



Extension thin
-

:

Thh_ let W be non-zero subspace of IR?

If V1, V2 , " i ,
Vic are linearly indef. in 6

then I Vkei
, Vktz ,

, _ <

,
Vr ( r= din ,

sit . V11 " '
,
Vr B ben] of W .

Pf : If k= r ,
we claim that vi. " i.Vr is a

basis of W .

Suffices to show that

✗ EW , ✗ C- span /Vii " ^

"
Vr} .

If Not
,

then { viii.
,

Vr
,
×] ☐ linearly irelep

⇒ rtl ≤ dimwit =r →← .

i. ✗ C- span LY , " 's VB .

- * 0

If her ,
I ✓µ,

C- W sit . Nice, & span /4 , "-Mc)

⇒ 1h ,
Vz

,
, _ ,

,
Vice.] is lined mdep .

If kti-r , donut otherwise
,
find Vkez St .

{V11 V2 , ' - -
,

Vic , Vidi , Heth] ☐ lively inellp.



The process stop at the d-th step where

healer
.

Ne*q Given a set S =/uh, - .
. Un} ER"

.

want to find some simple basis of '

spouts) .

¥¥.

"-1¥.t"=I¥t
then span {him.us]

= span Lui ,V2. Us} --v

where " =/¥1 .

" -1%1 .
" -111 :-b"for V.

sIwt.fm#systematay?e
¥ preserve the stmotme of span .

BE simplifying the rows
. . . .

↓
Using this to find basis

.



Detb_ ± Given a man matrix A
.

The row space of A ,

RIG)
,
is defined to

be CLAY where At _- transpose of A-

( At : mom matrix given by )(Attig = Aji

Eg
: A- [§ ¥] .

anti-spam /I}]
.

-1¥ ]]
RCA)= span / [41-13-1%1]

observe←É=[¥f man matrix .(when VEER")
as column vector

then RLAJ = span / Vic , v4 , . . .

.

Vi] ≤ IR?
Las subspace)

If G- mxtn matrix

Gu, -
- - - Gim

ftha GA = [
,

G- [Gu '

i.
.him

, Gmm -



then U , = G ,,Vit Gr Vzt - - - * Gin ✓in

1 :
Um = Grunt Glmzvz t - t Gmm Um

.

&

• . each Ui c- span {Vi ,
" '

,

hi]

• : REGA I = span { Ui,
' "

✗
Uni]

≤ span { Vi ,
" ' int] = RIA)

.

applying above argumentIf G- = non -singular , £ with G → at

⇒ RIA) = RIG?GA) ≤Rief
"

I
Ihm_ : Suppose G = man matrix and A = mxn matrix

then RLGAI ≤ RCA) .

Moreover if G-= non-singular , then RIGA) = RCA) .

Thm_*:* Suppose A = mxn matrix and A' = RREP ◦f- A
,

Then ① RIA] = RIA')

③ If rawklA) f- rankAY) = v70 ,



and A' =
'

Vi

¥

¥:

"

"" """ ' " Xie ,

| a bass for RLGI .i.
.

Exempt : nil;] , uÉ±±
,
] it> =L :|F-

want to find a
bass] for V= span 14 , uz.us].

i.e. want to find bars for CIA] where

yRLAT)( * [E. E. ¥1 "

-

7 6 12 33
⇐*=L; ; ; ¥1→ a' =L! ! ! ?]

•
: rank (G) =3

:(v.TK/ig1.viie---LE).aiY-- I :]
i:/[¥1

,
-1¥]

,
-1;]] ☐ about v.



¥" " / [¥1 . -41.1¥] , -1¥] ) .v⇒."
find a basis for ✓

Rg
z
£A-= [¥ } } +] find bass for CCA).

+ 'o F }
-

3 I
a- * =/ { E. E. ÷:]
→ G'=L! ! ¥ ! ¥] run=3 .

b-3=1%1,1%1
.

I:] + "
#

whyww.RS??-
Finding bass : considering all possible linear combination
=

tow operations : special case of
new operation!!


