
Today

:
§ 4.1 : Vector Spaces & Subspaces

& § 4.2 :

Null
Spaces & Glumn Spaces

Next : § 4.3 : Linear Independent Sets
; Bases

Homework :

MATLAB Assignment #3 : Due Feb 9 ( Friday)
My Math Lab Homework # 4 : Due Feb 12 ( Monday)



A vector space is a set V

together with a special element o

and equipped with two operations
+ of scalar mult

.

satisfying all the usual rules
.

Eg .

Mzx } = { 2×3 matrices } is a vector space .

Eg .

The line L= { of'j : THR }
is a vector space



Definition If Y B a vector space ,
and W c- V is nonempty

,

W a subspace of V if W is closed underadditionand scalar multiplication ( in V )
.

That is to
say

: W is closed under addition line V )

&. W is closed under solar multiplication triv)

of Q
,

Hhe zero vector in V ) is in W
.

Eg . { of ← the trivial subspace .



Eg.

W= { III : ×
, ye R) is a subspace of 1123

.

Eg . A = {fxyf: x. ye R|

Eg .

The set { !
.

qbe0*1 : a
,

b. 5 dt R] c- M¥3

E.
g.

Sit c R
'



Eg
.

Let V be
any vector space ,

and let a
,

...

,
.vn

be vectors iw V
.

Then span { % ...

, .vn } is a

subspace of V
.

Eg
. { 1k¥51 : a. be R }



§ 4.2 : Null Space & Glumn Space
Given

any matrix At Mmxw there are two

important subspaces :

The null space of A
,Null

A)

The column space of A
,

Col (A)

We will see shortly that they are subspaces - but of what ?



Theorem . For At Mmxw
,

Nulla ) is a subspace of R
"

& 61 (A) is a subspace of Rm
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