
Begin w invertible matrix Hm

include basis span Ini und

31 Coordinates

Let i v2

these are linearly independent

so it 5 is a basis for

span vi v23

lets give to basis
a name

B ñivz

Because B has two vectors
dine span 5 533 2



and so Spen v23 is a plane inside of

113

is x ̅ in the plane

tc

iii
x ̅ is in span hives

x ̅ 24 352

To visualize this we can use a

coordinate grid with axes parallel

to w̅ and ta



I

the vector 3 tells us the

exact way to
build the vector x ̅

24 35

Since we need to know the basis

B for this to make sense we write

3 24 352

x ̅ is called the

coordinate veeter of



with respect to besis B

Defilgatinasubspe
Let B vi im be a bases for
a subspace V of Rn

Every vector in I am be written

fit can

C Cm are called the coordinates

of x ̅ and
i the B coordinate

vector of x ̅

Have x ̅ BE Lineous



ftp Cmu

Coordinatsexykesbspaces
The Suppose Bis a basis for V

1 x ̅ y B x ̅ Cy traelx yinU

2 KK K x
z
for all x in V all k

utB

a if x ̅ find Xp

c 3 cz 5

5 3

is
133



proof of enerity of coordinates

suppose B w̅ in

quit cata

y divi duin

x ̅ y atdily x
catdulun

so exits L
x ̅ y

similar for K x ̅ kx ̅ B



b If x ̅ find x ̅

3 x ̅ x ̅

so
x ̅

ñ 5k x ̅ x ̅

ii i
let's look at how a change of

basis affects a liver transformation

The function T will not change but

the matrix representing T should



ut ri 5 s be

a basis for R
L

life

it x ̅ t e it c

Then T x ̅ GUT projL x ̅

alternatively
if x ̅ ten T x ̅



B is the matrix

that transforms x ̅ into TED

TED 8 x3̅B

This is a very simple
matrix

So working in a new basis makes projective

simple

fii.it tw ai

I
x ̅ IT xD

B 8

B is called the B matrixoft

or the matrix of T with respectto thebasis
B



Theme Consider a linear transformation

from R to R and a basis B

of R There is a unique nxn

matrix B so that

B x ̅ IT CxD̅B

called the Beatrix of T

I.EE T
Then T xD̅

crit enville

at Vi cutting
C TED Cn Tlund

fluits Tunis E
B B



we already showed that

1 x ̅ x ̅

and
A 3 5 x ̅

Our projection onto L had

B matrix o
B

in the studard basis it has a

Adiffent matrix

a prose x ̅

what is the relationship between

A and B

T x ̅ Ax ̅
TED x ̅ B



Even more more coordinates

I B

two ways to apply T

x ̅ Ax Th Scourds

countto B words applyB cement back toAcord
or

x ̅ B x ̅ B I T x ̅

IT zhuhow do
we dotse
moves

ut S 31

S x ̅ x ̅

5 x ̅ x ̅ B



Since TH SBS'x

A SBS

shall we check

LEE's73
to

to

Two square matrices are called similis

if A S BS



That is T AI and R x ̅ Bx ̅

hnyfba
A is similar to a diagonal

matrix FYI

note that

3 3

413

an 11 3 ED

hill

B B
x ̅ a Ce i

T 3 4



C

T 1 c 1 t

t 9

so B

and 1 Y EE
LTEBI

x ̅ TH

it
x ̅
T.ge

TH


