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Coordinatesand Basis

al ne B l dmesoonal

a plane is 2 dm

the room is three
dmermonal

Definitive Lef
U be a vector space

we say that
V is fonte dimensional if

there Ba frute set it in E V such

that span rt Tun
V

If V is not finite dimensional we say
that

V is mfntedmenonal

Definition Let B So on c V a fate

Timenonal vector space There BB a

basis of V riff
a Spare B V

b B B theonly independent

E standard basis for K f Rore

o Iz 0 1,0 O



E 1,0
0 ez

In 0 O l

Then for any nectar
Cc en c K

we can write
c y n

C E t Cz Ee t t Cine

In k3 usually write if D

EI i x x X m a basis

for the set of degreean
polynomials

at most
over K

EI The space of all polynouraboer
k

B m frute dmersroval

www.fuurqueressofBa Repnesabalrow

If S Sev Tn is a basis for the frute doheroronal

K vector space U
then eney Ee U can be

expressed on the form
I c T t t cart Xt

in exactly one way

Proof since sports V every vector
can be

expressed on the fourth Suppose a vector Bev

can be written



can be
of c t t t Cn Nu

and also
of k I t t Karin

Then J D 8 48 t tennent Ck I t
then

So J CTN kit t t C nTn knEn
Cc b T t 1 kn kn Tn

Smee I Jn are linearly independent Gi k 0

for all i Hence Ci ki D

This unrquhess of representation
allows

us to formalize what we
mean by coordinates

For example
in 1123 the coordinate E Ca b c

expresses that
D a E t bei t Eg

Definition Suppose
that B ion is a basis

ofaYueTctor space
V and suppose Ee

V B such that

I C T t t CaTn

Then the scalars c Ca E Ks are called the

coordinates ofI
S The vector

cc son c K is called the coordinatecreator off
relatineto S We write



B s Ci Ch

or Is

Remarki we tacitly assume that the doer of a
green nectar remains foxed

4.1 Dimas
theorem Let U be a brute dimensional

vector space Then every basis for V has the

same size
Prof see text book

theorem fet v be a kite dmoormal V space

and let T Jung be any burrs

a If a set S E V has more than n

hectors it is I nearly dependent

b If s has fewerthan n treaters

sparks V



Defutron The diversion of a fate
dmeuronal weaker

space V n the size ofany basis

the zero nectar space has dmerror 0 by convention

E dontki n

Ex dm Pn htt since I x X Ra bas B

Example dom spun
s

suppose s I in If S is nearly

independent then S ma basrs far span s

and so dm spares h

If S B nod In Mdep then dm spark B the

size of the longest independent
subset of S

Plusmmastheorein Lef U be a V space

SE V SEO

t If SE is linearly independent
and

Be Vespan s then Su B B still

treaty independent

f suppose
Be S B such that Be Spals E3

Then spares span S HD



FI t suppose Su Siu B mealy dependent

Then there is I OrC S such that

It C I t t Carin O

where Had at least one of the c s Buon zero

since S is independent But then

I civet Cain

so I c Spunks

C Exercise Shaw span s E Sparks SES
D

theorem suppose dm V n Let Se

be a setof size n Then S Ba basis of
either i spats V

ii s B linearlymdep


