
 

feature 4

4 2 subspaces

fet U be a vector space

Defy A sulset W EV is a subspace of

v iff w B also a vector space

under the SI
addition and scalar multiplication

operation on W

U B a vector space and W E V a

subset then W'inherits some of the properties

of satisfied by
V

To see that WE V B a subspace we onlyneed

to check the fallowing axioms

Axiom 1 closure under addition

Axiom 4 Existenceof a zero vector

Axioms Existence of a negane m w fer even neckerm
W

Axn 6 closure under scalar multpheahon

Honener we don't even need tocheckall of these

theorems Lef w e v Then W is a subspace

iH the following axionshald



a Wrs closed under addition Caxon 17

b W is closed under scalar malt thrond

PI IS W ma subspace then rt rs itself
vector space Therefore it satisfies axiom l and

axiom 6

On the otherhand suppose
W satisfies Axrons

lad 6

Then we need only to show
that w satisfies Axiom 4

and 5 To see this
note that for view

o D 8 EW
ad I D

so we are done D

Excerpt
The zero vectorspace

Ba subspace ofevery creatorspace

A line through the omen Basulspace of R2

or 1123

A plane though he
or Bmmsa subspaceaf12

Theoremi If W Wu are suespacesof V Then

ii Wi B a subspace V

Avofterwspaces spanning sets

If V Ba vector space and s J in E V



then span 5 it civi Cic K is the smallest

subspaceof cont omg S

we say that span s is the subset

generated by S

E In Ris lef E I o o and EE o so

Then span E E B the Hy plane

Kernels

theorem bet A be an mxn matrix with associated

theormats Ta IR 01km Then kerfta Topi Tato 85

is a subspace
In fact this is true for any 1 near map T w

berCT Basal spaceofVCEXERCISE

NIO spanning sets
are not unique

41 Linear Independence
Let U be a neater space

Defn A set site on e V B called nearly

independent iff no vector in the set can be written as

a bear combination of the others

In practice the definition is not a very efficient
way of checking near independence



cry of checking
The following is usually easier

Theorem A set I in B Inearly independent

Fire only coeffronats satisfying

k te t t kno 3

are k L E kn o

Another way to phrase his write A Eu Oz on

Then AE 8 has ony 5 0 as a solution

E Determe if
Bi 1 2,3 Tu 5,6 1 B 13,2 1

are linearly independent

SOI We form the matrix

A five Is

We want a solution to the equation

A I 3

By Gauss Jordan A is equivalent to

I
and so

fifII is the several soakou
t fo shes a non tmral solution

SO NT Tea Bz are not independent



Ex The set of polyneurals of degree n Ba creatorspace

l X x3 xn Ba spanning set

theorem a A Ante set that contains 8 is linearlydependent

b A set with one creator I B Mdgs riff a to

c vi Be B mdepiflv tc.ve


