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7Subspaces of IRM

Hef: LetEr be r

rectors in M? The set of

all linear combinations

+ +... + cur

of these vectors
is called

the space spanned by
,i

We denote it by

span( , ...s r)

=Gutt .. +Cr(...
Get]

Call this subspace
W

.

If is gorgin are linearly independent



then we say that thedimension

of W is r and write dim(w) = r.

And we call B = [cE ...s]

a bas for W.

=In R, let = <1, 27 .
Let

W = span() = (c)cEIR]
For example some

vectors

in Ware
:

0 . v = 04 ,27
= 30,07

1 . = 141 , 2)
= (1, 2)

- 1. = -11 , 2) = ( ,
-2)

2 . = = 2(, 2)
= <2

,
47



=- Ev=E(1 ,2)(21
- 17

M

-

-

--/11 I
G

W consists

of all the

w vectors on

- this line .



Since Y = < 1
,
2] is not the

zero rector we get that

B = [E] is a linearly independent

set and so its a basis
for W.

Since i has only one rector

the dimension of W is dim (w) = 1

:In 1R3
,
let : =< 07,

J= 0
,
1

.

We already know

that B = [E, ] is a basis

for all of 12, that
is,

any rector = <a , b)
in IP

is in the span of , because

= = (a , b) = a + bj



Here IR= spanls=is a subspace of itself
.

We get

dim(IR) = 2

since a
basis &

has 2

rectors in it.

et: In RY
,
let

W = span() = 5)

W has no basis , but
we define

its dimension to be 0.

d= 0



W =] is called the Final

subspace of IR"
-

~
All subspaces

of IR

-I

·=>



spacesinIP
basis of on

m I vectors

=all

3



omogeneoussubspace theorem

Let W be a subset of IR"

Then W is a subspace if

and only ifW
consists of

all rectors = <Xi Xz) :
Xn)

that solve a homogeneous

system of linear
equations

·i i :

A

I
homogeneous
means = OEon all
equations



Ex: In 143
,
let

<xy ,z)(z
= 0
u

homogeneous
M system

-w
- -

- <x,y, 0)
w consists

-> of all the* Vectors in3
the xy-plane

Let's make a basis that spans
W

Let be in W .J
Then

,
i = < x , y , 07

Su ,

= = <x , y , 0) = (x ,
0, 07 + 10 , 3 ,

07

= x(1 , 0 , 07 + y70,
1
, 07

= xi + y5



=So, < 1
,

0
,
07
, j = 40, 1

, 07

Span W ~

-- ?
Are , linear ly I dependent
-

Consider
I
+

4 + 2)
= O

We get

<60, 07
+ 2270 , 1 , 07

= 70 , 0 , 07

E iving
=<0 ,

0
, 07

<2 ,
0]

N
This gives c

= 0
,
C
= 0

-

Since the only solution
to·-c

,
i +c)=

is < = 0 , 22
= 0.

arc linearly independent &



So
, B = [Ej]] is a basis
for W and dim (w) = 2

since there are two
vectors in

the batis.


