
Daf
tearing Goats

• linear dependence
. linear independence

Future goat Determine
"

minimal
"

generating
sets of vector spaceshub spaces . To do so

,

we need a good notion of when a

generating set is
"

inefficient
.

"

fix field F and F-vs V.

Defy A set SEV is linearly dependent if
Fu????tunes and x., .. . . In EF not all 0

⑧
5.t . X

,
u
,
t i v . + X

n un =D .

Call ⑧ a (nontrivial ) linear relation among
us. . ., un .

The trivial linear relation is

O u
,

t v - - t Oun = 0 .

Ez H 0 is not linearly dependent
" l If Oe5

,
then S is linearly dependent :
I-0=0

.



121 Let's determine whether
5- { ( I ,-1,0) , C- I,0,2) , I-5, 3,4) } E 1123 is

linearly dependent .

Need to find
all X

, .kz, X, EIR s . t .

X
,
( c
,
- I
,
o) + Xu l - 40,21+13/-5,3141=10,0, o) .

He '
y
,

- >
z
- 5×3=0

- d , t 3×3=0
21
,

t 41
,
I 0

Augmented matrix

l÷÷÷l÷t÷c: : :L :L .

So so ( 'us X
, -313=0 ⇒ k , a TX ,

X
z
t 2X, = O ⇒ X

,
= -2X

,

ive . { (343 , - 2x, , X , ) / X, EIR)
-

-

span 113.2 , 1) / which is infinite .

Taking, e.g. , ↳ =/ , get the nontrivial



linear relation

3 ( I
,

- I
,
-5) - 2 El , 0,3) + (o, 2,4 ) = (0,0, O)

so S is linearly dependent .- -

Prof A subset SEV is linearly dependent
iff Fv es et . v is a linear combination of
vectors in S - Ivf

,
i.e.

,
v e span v1 )

.

tf Forst note 540 since 0 is not linearly
dependent and Ftv c-0 .

(⇒ ) suppose X. u , t - t kn un
-O is a nontrivial

linear relation with u . . .. . . , un distinct elk of S .
WLOG

, Mays assume X , EO .
Then

' without loss of generality
u
,
=
-

Us - ¥
,

u,
- - - - - ?Un

so we may take v -- u
, .

(Does this work for 5=104 !
Yes : O E

span ( {of - {of ) = span 0 = {Of . )



(⇐ ) If v -- X , u , t - - u t Xnun with Xi EF,

u ; e s - sgvf , then 0=1 , u , t - then un -v
distinct

is a nontrivial linear robin amongst Its of S .

DEI A set SEV is linearly independent
if it is not linearly dependent . This means
that

, for all distinct u , , . . . , un ES ,

X
, U ,
t e - - + In Un =D ⇒ X , , . . . , In = O -

Eg. co) 0 EV is linearly independent .

" I tu EV- 104 , duh is linearly independent:
Xu = 0 for k¥0 ⇒ u = to a O &

(2) The set S = { ( l,-7,0) , l- I , 0,21 , 10,1, 1) f C- 1123

is linearly independent : The equation
X
,
( I
,
- I
,
o) t X. L- l ,0,2) t ) , (O, 1,1) = O

is equivalent to



X
,
- Xi = O

- X
,

t X
,
= O

Z X
z
t d
,
= 0

.

Augmented matrix :

⇐ ÷ : ÷ :p,
so unique so I

'

n is ( X , , ha , t, ) = (O, 0,0) .

(3) The set { bx , x' , . .- f EF Ix) is linearly
idependent .

Props For SET EV
,

S lin deep ⇒ T lin dep
and T lin ind ⇒ 5 lin ind

.

tf TPS .


