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Test I is in two

weeks
.

Tuesday 4/23.

Review day is

Thursday 4/18 .



·cial example :

The "Trivial" vector space

the rector
is V = 58]x space

withEjust 1Vector
It turns

out in it

there is no
basis

for V .

We define

V to have
dimension O

.



# : Let V = R and F = IR
.

TheMandardbasis for IR"

is using ... in Where i

has a 1 in spot i
and

O's everywhere else .

This gives
dim ((R) = 4 .

andad
basis

f-14 dimit thei = <1, 07

-

= <1 , 0 , 07VI

3 i= 20 , 1 , 0

l -I < 0 , 0 , 17V 3 (
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E

Pr = Sa . + 9 ,
x + G ,

X'+ ..+ axn/91alya,e
& polynomials of degree In

The standard
basis for Pn is

->

V =
1
-

i = X n+ /
- 2

ve ctorsV= X &-

I

I

-

Un= xN

So
,
dim (Pn) = n +
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Pediate
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set
ofEXiLetV

=M
2 x

2Emmatrices
Idea:na(+ b(ji) +c(i % ) + 1)8i)

onecan
show [HW7-Part

1]

that

i = ( %8) ,
(b) , (98), (8 ;)

are a
basis for

V = M2 , z.

Thus
,
dim (Mc ) = 4



(The not-a-basic theorem /

Theorem : Let V be a
finite-

-

dimensional vector space over IIdF withdiein
ene

-

with a vectors in it

Letis Tsi m

be vectors

from V . -

① If man ,
thenistrzs wm

de net span
V

.

-

② If man ,
then Eiseng we

linearly dependent.
are



Ex : Let V = IR"
,
F = R

.

-

din ((R3) =3Knowi

Let
m = 2

i = >1 , 1
,
07 3 vectors

- < 3
,
2
,
03

Wz
=

We have
I vectors in

a 3-dim

Since 23 ,
the

space .

Vectors , We will
not span

IR"



#: Let V = P2 , F
= IR

.

We know din (P2) = 3
-

basis is 1 , x , x2

Let
->

w
,
= H +x

Wa
= - x2 4- & Vectors
i = X
- 2

Wy
= X

By partof
the above

have 4
We

theorem ,
since

3-dimensional
vectors in

a

space
and 473 ,

the rectors

must be linearly dependent
.



E
We can see if this way :

1 . (1 + x) - 1(( - xY
- 1 . (x) - 1(x) =

1 . 2 - 1.2-1s -1 . Ey =* 3
w = w+w ++In



Theorem : Let V be a finite-dimensional
-

Vector space over a
field F

,
with

n =
dim (V) .

So,V
has a basis with

n retrosI[
->

Suppose ,waging Wn
are vectors

from V .

->

④ If i , Wage,
En are linearly

-

independent , then Wishing ,
We

must Span V and hence are

a basis for V .

② If i trn, in Span V, then
-

t

W so
Win are linearly

independent and hence
one

a basis for V
.



#x: Let V = P2
,
F = IR .

We saw last time that

1
,
x
,
x2 is a basis

for Pr.

Thus ,
dim (P2) = 3.

Consider

i = 1

z 3 3

vectors
i = 1 + X

- = 1 + x + X

Previously we
showed these

2

3 vectors
1
,
Itx,

1 + x + X

are
linearly independent

.

By the theorem ,
since we



have 3 lin .

ind ,
Vectors in

a 3-dim space , they are

a basis for P2 .

so
,
1 , 1 + x ,

1 + x + x2

is also a basis for P2.


