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Ex: In R, let

* = 7 10 , 1),
5 = 7 5 , - 3 ,2), = <k0]

Then,

+3,27
= 2 (101) - 3 71 , 1 , 0

5 = 2 -32

SinceT is a
linear combination

that

ofa and I we say7., ,I are linearly dependent.Note we can rewrite
the

above
->

2 - 1 .5 - 35 = 0



Theorem : The vectors
-

-> +

V, Veg ...,
In are linearly

independent if and only
if

the only solution
to

-

->

+ t... + CV
= 0

is 2
,
50
,
CFOgay Cp=O

.

If there are
more

solutions

then the vectors
are

linearly

dependent.

E: Are = [1 ,
-2
,
1,

=
2
= ( , u , 17,z = <0, 1

,
07

linearly dependent or linearly



independent ?

We need to solve -

, +* +c = 0

that is

<, < ,
-2
,
1) + (1 , 0, 17 + 33(0, 1,

0

= (0 , 0 , 07

We get

(4 ,-24 , 47 +
(2
,
0
,
2) + (0,3, 8)

= 10, 0,07

This gives

=
<0, 0, 8)
und



We get

T= 0

- 24 + G = 0Ic + 2 = 0

solving we get

↳( I I
HeRu (d)

leading: ,
This gives

Cfree : C3

0 = 0

So,

F



Kett③
Back substitution gives

③ ( = t

② =
-E =

-Et

0 = -( =
- ( -Et) = Et

Plugging this
back into

+ +C=

gives

(it) - (ct)+ t37

for any t

For example
if t = 2

we get

- +2=

so , v=- 2



=rectsdeliverydependa
in IR? Are is] linearly

dependent or linearly independent?

Let's solve

= i + c] = 5
We get

c
,
(
,
07 + G(0 ,

1) = 70, 07

This gives

<, 07 + 20 , 2)
= 30, 0

Then,
<41(2) = 49



#

So, < = 0 , C= 0.

Thus
,
E,I are linearly independent

-

nee
-

Coordinatesystem theorem

Let s ...., In be n linearly

independent vectors in IRV.

Then
, Visi , ..., In are called

aordinatesystem or
is

for IR". Moreover, if

" is any
rector in I

then" can be expressed



uniquely in the form

=+ cert ... + an

If we write B =[ , s...]

this means B is the
name

of our coordinate
system and

the brackets mean
we've fixed

an ordering on Visi
-

If = c+ crzt
... + CnVn

then C ...., In
are called

thedivatesof wita

[v]p = < ,, any ...) (n)



2.#BFTwhere
We have
I linearly independent

rectors inM? So
,
B is

a

basis or coordinate system

T(- 3,k = -3 +5 I

I

-

1
- - - t

1 -

↓

I

-

3i
- i

- + - 1
-
-

-

II -
+ -1
-

T
-

- 35+ --
- 1
-

T - T
-

I ↓ ↓



Ej]
Y = (2,3) o = 7 3, 17 =

i = 2 +3 w = - 32 + 1 . s
& &

[i]p = (2 , 3) [*]p
= 5- 3 , 17

B =[, ] is
called the

Standard basis or
standard
-

cordinatesystem for IR2.

-

Letp
= [s] where

a =(
,
1)
,
Y = (- 1

,
1]

· Let's show as
are linearly independent



and hence make i a basis

or coordinate system,

Want to solve

< + 25 = 5

We get

<,( ,
k + x(

- 1
,
1) = 70, 07

This gives

,
0

We get

i
We get

(1 : 18)(2 1
%

)



za (6 : 18)
So ,

=
Thus,

② = 0

04 = C
= 0

Thus ,
the only solution

to

ca + 25 =
5

+

=
0.esent.


