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tearing Goats
• Get

super comfy w/ linear independence
f-field

,
Van F- vs

.

,
distinct

Recall that u, ,- , une V are linearly
independent when

n

[ Xi Ui -- O ' ⇒ Xi - O for Kien .

it 1

Thin bit SEV be lin ind
, v

c- spans . Then v
has a unique expression as a linear combo of
Its of 5.TT be precise , if

u
-

- FI
,

Kini =
,
Nj Wj for some

dirty e F' lol , ai ,Wj es , then n
-

-m and
,

up to ru
- indexing , ni

-

-Wi
,

Xi --Mi fi .

tf whoa
,

v
-

- ⇐Hui -- Eµiu ; by allowing
O coeffs . Then



O -

- v - r
-

- E
,

Cti -mi ) u; ⇒ Xiu .- -- O th'

by tin ind of S . Hence Xi qui Vi .

Mid this is a special property of tin ind sets .
If S -- fu , it , 1422)) e- UH , than

(3
, 3) = ( l , 1) t 22,2) = 2 ( I , 1) t IG,2)

etc .

Ect Cmoraleae ) Thr converse of the theorem is true.

idea create a maximal set of tin ind vectors
in V via the following process :

• pick v, e V- go f
o tf span 3rd -- V, stop
o olw take Vee W - span lyf
• if spa- Iv , , rat -- V , stop
. olw take v

,
e V- span { vi.vz )

o o . etc
,

Prof If SEV is lin ind and veV- S then

so Srf is lin dup iff ve spans .



TE (⇒ ) suppose 544 is lin dep . Then ve
have a nontrivial 1in rel'm

Xv t X
,
u
,
t - - - t InUn IO ⑧

for some X
,
Ii GF not all 0 , distinct ai ES .

Since S is lin ind ,
X # O

.

Solve for v i

v -- u
,

- - - - - tf un e spans .

(⇐) suppose ve spans , no

✓ = I
,
u ,
t - - - t InUn

for some Xi EF, ni ES .
Since refs,

O = X
,
u,
t - - - t InUn - V

is a nontrivial linear rel
'

n on Sv Ivf so

Sulu} is lin deep .

E.gs u) Lat V
= (245413 ,

a 24321 - us .

Note IVI -- 33=27
.

Now

W -

r f la , x.,x,) EV / x, txt x, = Of



is a subspace . We have

W -

- l L- x. - xz
,
a
,xD xxx, e 2%2 }

=/ (O, O, O) , I 2, I, o) , l l,2,0) ,

(2, 0 , I) , ( I , I , I)
,
( O , 2, 1)

,

( l
,
0
, 2) , (O, 1,4 , Cz, 2, 2) tf

Let's find a liminal generating set for W,
starting with v,

i 12,1 ,ol . Have

span Iv , I = I 10,0, o) , 12, I, ol , 4,2 , O) )
.

Taka vz-- Li , I , i ) EV- spank , f . By the prop ,

Stu
,Val is bn ind

.
Claim span S

-

- W
.

Since S E W
,
know spans E W . By the thin ,

wary
elf of spans takes the form

Xv
, turn

for unique T.ME Bby .

Thus I span 51=3%9.
Since span S

EW and Ispan 51=9
-

- 1W I
,



must have spans = W .

(2) Let V -

- (Msx)' , a Esq -vs . Then

span 111,3) ) = { O - ( 1,3) = 10,0)
,

I - ( 1,3) i Ll
,3) ,

2- ( l, 3) = th )
,

3 '( 1,3 ) = (3,4)
,

4. ( 1,3) = (4,2) f .

Here's a picture :


