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We are going to define a
basis

which is a way to create

a coordinate system
in a

vector space.

me

Lef: Let V be a vector space

over a
field F .

Letis res ...En
be vectors

from V . We
say
that

form a
basis for

isV,

V if :

① is n, En span
V

linearly
② Visz,En are independent .



① guarantees that every
vector

from V can be Written as
->Estat ar I② guarantees that there,
are no

redundencies in is z
Un

=
Ex: V = R2, F = IR

Le+ Y = <1 ,
0,=<0, 17

① We showed
previously that

Vis Span V=
12.

.

This is because
any

vector = <a ,b)

#can be written as

< a ,b) = a <1 , 0)
+ b < 0, 1)

= aF +b



(6,- 1 = 54 , 0)
- 1 . (0

,
1)

= 55 - 1 : Tz

② On Tuesday, we
showed

that i = < 1 , 02,
W= 20 , 1)

are linearly independent.

By Q & & <
i = 4 , 0,2= (0 ,

K

form a basis for V
= IR

.

-
-
-

#: Let V= IR3, F =R .

Let i = <2, 1,
z

=Fl ,K

① Previously we
showed that

E ,[2 Span V= IR3, in fact



We showed that any vector

La , b) can
be written as

(a ,b)
= (5 a + 5b) · (2, 1) + 65a

+ 3b) · (1, 7)

= (5a + 56) ·i + 55
a+ 3 b).c

I=3 : (4, k + 3 . (- 1
,
k

= 3 . + 3 :Un

② We never checked
linear independence.

We need
to solve

4 +2=

for Ci , 2 - :This becomes



4
,
(2 , k + 2(

- 1
, 1) = <0 ,

074

which is

<24
= 20 , 0

↳
This gives

2c -c= 0Ec, + C = 0
Solving time !

(i (8) (iii)

-Rc(6 -318)



- Y3Rz + Rc ! ! 18)-> (
This gives

=
00

c =0

So,

② C = 0

04 = - G =
- (0) = 0 .

Thus , the
only solution

to

< ,
+c=

is c
,
= 0
,
2
= 0.

so
,
i = < 2 , 1), 2

=H
,
1



are linearly independent.

By the above , we
know

that - = < 2 , 1 , =
= 7 1

,
17

are a basis for V
= IR?

-
-

Let V be a

Theorem :

over
a
field F .

-

Vector space ->
be a

basis
->

-

Let V is Ve ...
Un

witha
rectors for

V
.

other basis
for V

Then any

will also
havea

vectors in it.

me



efor I have the
same

Fahrrfer
e

basis #1 : T
= 1
,
0)
, 2

= 0
,
1

-

basis #2
:

,
(2 , K, 2

F1 , 1

-

Both bases
have n = 2 rectors

.

By the
theorem , any

basis for

V = IR will
have

2 vectors in
it

.



: Let V be a vector

space over
a field F .

If there exists
a basis

~z, Un with
a vectors

we say
that

for Vs then

V is finite-dimensional-
a has

dimension n and
--

We write
dim (v) = n .

m
Ex : din (R2 = 2
-

because if , 07, 2

= 0
,
1

is a basis with n =2 vectors.



mall polynomile
of degree 12

F = IR
V = Pz

1 - 2x+
x2

O

X&O

O

Let i = 1
,

= x
,

= x2
.

2

,= x, i = xis a basis for V= Pe



Plain:

①(spanning) Given
a vector

write

i = a + bx
+ x2 we can

i = a. + b
. x + c

. xY

= a.
Y

,

+ b .Ec + coV

so ,
= 1
,

= x , s
=x Span

VIP

Ex:
--lint3
② (linear independence)

We need to solve



4 + 4n + (353 =

33for C
, (2 / 3 -

This becomes

4 . / + 2 .x + 3 .X= 0 +Ox+Ox

--W
which gives c

= 0
,
c = 0,

C = 0 .

The only solution
to

+G+
=

is < = 0 , <
= 0
,
C = 0

which says
that

i = 1,= X, = xY



are linearly independent.

By ① and & we have

that FI , h
= x ,
is= x 2

are a
basis for V

= Pa

--

Note : dim (P2) = 3
-

since i
= 1
,

= X
,

=x

is a basis
for Pe with

3 Vectors .


