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: Let V be a vector

space over a field
F.

LetT T ...Un be vectors in
V.

->
-

We say that vising a Un

linearly dependent ifare-

there exist
scalars/numbers

C
,
C2 , ..

In from F that<

not all equal
to zero

are zerd where
(but some can

be

-
->

it tit GV, = O

If no such
scalars exist

then the
vectors are

called early independent.



Remulated: -+

O+Get + CnVn=

always has
at least one

solution ,
it is c= 0, G

= 0
, ... i

=0

If there are
more

solutions ,W-

then V ...
Un are

linearly dependent
.

If that's the only
solution ,

then live .. in me
linearly independent .



Ex: V = IR2 , F = IR

Let , = (3 ,
-5),= ( 6

,
10)

Some solutions
to

c +c =
Z

are i

,+0.[6
,
10)oe

+105610)
e

->
-

I . v , + v
=* the

Since

vectors Y = (3, 5), i
= 76 , 10)



are linearly dependent.

2. + 1.=: From
-> E-

v,
= EV = i

is alinea
gives Combo

=-zia lineeOr Vz

--

Ex: V = 1R2, F = IR

Let Y = < , - 1, = (0 ,
4,= (2, -1

Then ,

-1
+ 10(0 , 7

- 1 . (2 ,1) = (0,
0)

->

2 + 1 .i - 1 . = 0
->

+ Gunt is = 0

where ,
= 2 , <

= 1
,
C = -1

are not all equal to zero.



So
,
- , Vz , is are linearly dependent

: = +Es is a

Linear of
combo-

linear

E
- = - 2, + 1 : is other & Vs

V
= zi, + 1 .Un & combos .

-

-

Ex : V = IR, F
= IR

-

Let , = < ,
1
,
K
,

n
= (1 , 0 , K ,

Are these

is = 41 , 5, 17 .

vectors lin .

dep .

or
lin .

Indep.?

We want
to find the

solutives to
->

-

4
,
V

,
+ (2E2 +

= 0

which is



4
,
<1 , 1 , 1 + 22(1 ,

0
,
1 + 3( , 5 , k = (0, 0,6)

which becomes

(4 ,4 ,4) +
(4
,
0
, a) +(,+c , 3)

= (0, 0,0)

which becomes

it,
+ G + (3) = (0, 0,)

M - M

W
This gives

C + 2 + 4
= 0

C +c = 0WC + 2 + 3 = 0

solving :

( I :vis) bioeI

1
I



- R2+ R2 ( 6 ! -(0)- O O

Continuing we get
:

leading variables

O c , C2

tas
= 00EC - 56 = 0 ② free variableG

0 = 0 O
C

3

*

c
= - (2 - 23

c = C
②:C = t ③

Solving :

③ = tE② = 53 =5t

Dc = - C - C =
-bt-t = -Et



Plugging this back into

+ + Es = T
->

gives

(5t)i + (5t)i + (A) = 0

for any real
number to

Fample,whe=
e
e

So , v , z , is
are linearly

-

-dependent



Ex: V = R, F
= IR

Let i = 1
,
07
,

n

= <0, 17.

Are these vectors lin .

dep
.

Or

lin .

Indep .?

We need to
solve

c, +
=

which is

4<,0
+ ((0 , 1)

= (0, 0)

This becomes

(4 , 0) + (0 ,
() = <0 ,

0)

This becomes

e
So, c ,

= 0, C = 0 .



Thus the only solution
to

->
->

, + GV = O I ergiate
is c ,= 0 ,

= 0.

So
,

=1
,
07
,
En = Lo , K are

#early
independent .

Ex: VIP
-> polynomialo

e

degree Z

Le+ i = 1,
= 1 + x, = 1 + x + x2

vectors
linearly dependent

Are these

or
linearly independent

?

We
must solve ->

-

4 + 4k +
3 = 0



which is

4(1) + G(H
+ x) +3(1 + x+ xY

= 0 + Ox + Ox
-

j

which gives

4 + 2 + 2X + G
+(x + GX =

0 + Ox+Ox

which gives

Mkitc
= 0 + Ux + Ox

↳
This gives reduced with

t
= 0 0

& no free

4 + 3
=0 vaniables

3 =0

Solving gives

= 0



② c = - c =
- (d) = 0

Dc ,
= - C - 3 =

- 0 - 0 = 0

Thus, the only
solution to

-
-

+Unt V
,

= 0

is 4 =
0
,
Cy = 0,

C = 0 .

So ,
= 1
,

= H x,= H x +x

are linearly independent
.

-
-

Ex : V = IR2, F =R
-

Then , - = <Is K
,

n

= <6 , 73

-

Ve=
- 2
,

- 27

are linearly
dependent because



2 . [1 ,k + 0 . (6
,
7) + 1 . 72 ,

-2) = (0,0

That is, -

.I + 0. + 1
.

s
= 0

2
%-
c,
= 2
,
c =

0, =

not all
zero

-


