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Test 2 is in two

weeks. Tuesday 4/23 .

Review day is

Thursday 4/18 .



Special example :
-
I

The trivial"rector space
is

the vector space

V = 553 with just oneCVector
It turns

out that
V

basis.
has no

We just define
its

dimension to
be O .



Ex : Let V = R" and F = IR .

-

basis for Ru
The standard-

is Engin where Tr has

a
1 in spot

I and
O's everywhere

else. This gives
dim(1)

= n
.

#againdimitnee->

i = < 0 , 0 / 7

4
- = <1 , 0 , 0 , 07

-= (0 , 1
,
0
, 07



- = <0 , 0, 1 , 033

= [0
,
0
,
0
,
17
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-
venmen--

Ex : Let n be an integer
-

Then
with1 > 0

.

Pn= [as + 9 ,
x + 92X2+ + anxu/9 1.hie

polynomileof degree In



The standard basis
for In is

Y = 1
A

"
=x

n+ 1
Vi

vectors
- = x2
Z

: &
l

in =x

So
,
dim (Pn) = 1 + 1

#allard
basis for

P diale



#
=5 . 1 + 70x+0 - x2- / 0x



set of
# Let V = Mc, * all 2x2

matrices
F = IR .

Em
-

:=!(08) + 2 . (80) + ( x(i8) +s(ji)

One can show [HW7-Part 1]

that

i = (68) , 2

= (d) ,

i = (48) , p
= (i)

is a
basis for M2

,
2

Thus , dim (M2,z)
= 4



Theorem : Let V be a finite-I-

dimensional rector space
over

a field
F with dim (V) = n .

basis
with

n vectors

Letiz, ... Frm
be vectors

from V .

① If man ,
then

inTzsi
Frm do not

span V.

them
② If M > N ,

->
->

wir
we, wom

are linearly
dependent.



Ex: Let V = RR F = IR
.

<

Then, din ((R3)
= 3=

Let m = 2

i= 1
,
5
,
0

== 2
,

- 1
,
07 3

① from above says
since

We only only
have 2 vectors

- -
a
3-dimensional

W ,
wa in

space , then
i , Eve

don't

span
all of1R3 .

Ie

You
can't make all

the vectors

in 13 from just i , and wa



: Let V = Pz
,
F = R .

We know that
= 3

basis : 1
,
X
,
x2

Let
m = 4 vectors

i = 1 + X

->

Wa
= 1 - x2 in a n = 3

-> 2
& dimensional

Ts = X space

Wy
=

X

② from above says since
we

have 4 vectors in a
3-dimensional

->- + -

space [473] then WisWe IWISWy

must be linearly dependent.

-



Here we have

-W =
1 . Wi - 1.-Ws-

d-2

1 + x - 1+x
- x
- X =

- -
->-w = w + Wa tWy



Theorem : Let V be a
-

finite-dimensional vector space

over a field F .

Let n = dim (V)

a basiswisen vectors in

Suppose
- V .

-
Wi ,
en
, in
vin from

-

① If grnsa Won
are linearly

independent , then
they will

W and be a
basis

Span

for V .



② If i We ... i Span V
,

then they will be linearly

independent and be a

basis for V.

=
Ex: V = Pz , F

= IR
showed that

We know (since we

1
,
X ,
X is a

basis for P2)

that din
(B) = 3 .

Consider
->

w ,

= 1

2 & 3 vectors

->

w2
= 1 + x

i = 1 +x +X



Previously , we showed these

vectors are linearly independent .

Since We have 3 lin .

ind .

rectors

in a
3-dimensional space , they

from a basis for P2
.


