
 

AMAT584 Lecture 17 2 28 20

today Finish with subspaces
Dimension of a vectorspace Bases start

Review

Definition A vector space over a field F is a set
V together with functions

VxV V addition Note t lab is written as atb
FMV scalar multiplication o lab is written as a b or ab

Satisfying all the usual properties of addition and
scalar multiplication of vectors in IR or 6

Here's an important example not mentioned last time

For
any field F and n a positive integer

F x xn x EF is a vector space with
addition and scalar multiplication given by

I r n kn t Yi Yu Xi tYi o w w th tYn
ki kn t4 1 CXn



Eixample Ff is the vector space with underlying
set 0,07 Cl 03 co D U l

additive identity Wewritethis as 8
Subspaces continued
Review

Def A subspaceof a vector spaceVover F is a subset
WCV such that

It W t WT WTE W
a JEW f aE F ut e W

Fait The restriction of the addition andscalar mutt operations
to W gives W the structure of a vector space

Examples
Any vector space V is a subspace of itself
For any vector spaceV 8 is a subspace of V

additive identity of V

For any cell the line G y ly ex is a subspace
of IR CIT

y O x y E IR the plane 2 0 in1123 is a subspace
of 112



W G y y Xt l is not a subspace of 1122

ii.i e.si thttw

Inwageyergalyasubspaceofavectarspacealwaisj

The set of all continuous or differentiable or polynomial
functions is a subspace of Fun IR IR

vector space of all functions
from IR to IR

0,0 G O is a subspace of FE

Exercise Determine all subspaces of E



Bases Dimension
abstract vector space has a dimension

This is either a non negative integer or D

Intuitively the dimension is the number of
independent directions in the vector space

For example in 1122 There are two independent
directions

9

So 1122 has dimension 2

There are other directions as well e.g 1
but this is not independent of the first two
as I can always move in this direction by first
moving right and then moving up

a
Similarly

1123 has 3 independent directions so has
dimension 3

Js
And IR has 1 independent direction so has dimension 1



p

But what is the dimension of 155 or of
Fun E IR

To talk about this we need an algebraic definition
of dimension For this we have to define bases of
vector spaces

Definition Let V be a vector space over F
field

A linear combine of vectors Vi VKEV is
a vector in V of the form CN tCNz t ooo CnVn
where each c Eto

For S c V a subset not necessarily a subspace
let E denote the set of all linear
combinations of elements of S IITs is infinite one

only considers finitelinearcombinations

Span s is also written as 457

Fact Span S is a subspace of V

Definition We say SCV is a spanning set
if span S V

Z



Examplei Let 5 Cbo CO1 3412

Any f y E1122 can be written as

1,0 ty Gl so

spanG IR and S is a spanning set

Examples Let 5 41,1 Cl l

Then


