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Quiz

3.4 Coordinates

Fromlasttime
if β is given then

coordinates are uniquely determined In particular

if B vi I and w̅ V and I

then i c I rain And vice versa

the3.4.2 We'll use this shortly

let B be a basis for a v s V in IR

let x ̅ 5 EV Then wehave linearity

a x ̅ 5 x ̅ 5 β

kx ̅ k KEIR and x ̅ V

we also started talking about changeof
basismatrices we called it

5 last time but we'll come back to that

whereis this going

So far we've talked about vectors in
termsof the standard

basis and

we've talked about lin transf
in terms of the standard basis for

each

reator space
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Now suppose we have

T IR IR define by a square matrixA all in termsof the

Std basis for IR as we've been doing so far

A basis B for IR say B Sui in

Ourjob express T in terms of B

find a dictionary to go between
the 2 expressions

Idea

when we were doing everything with thestandard basic 8 99 in we

said if T IR R is definedby a matrixA they for any vector x ̅

we have

x ̅ x ̅ leg x ̅ i 15 25 so its

A Teill Tien's
this isjust a
rewritingofwhatwe'relet 1 Tien
seendoing

we said since TII AI we have

X 1717g A x ̅ saysthe same thingin thiscase

of course at thetime there was no reason to compliate thenotation

like this but now we'll do it so thenext result seems more reasonable
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Now we want to replace S Set E by B w̅ in

Iem 3.4.31 anddef n

at T R R be a lin transf

let B be a basis for IR

Then there exists a unique non matrix B so that

II B x ̅ compare with

for all XER

B is called the B matrix of T Specifically

B TED TED

This completes the 1stpartof our job express T in terms of B

So inpartiular we replace A by B

Do an example to illustratethetheorem thenprovethe
theorem

E T R R given by in terms oft.es

Say B and x ̅ whatdoes th3.4.3sayhere

Using standard basis it w̅

This
this f

Thil 8 3 this 1
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so B f
Now

one w̅ so it

Tail

37 9 this

Check

The theorem says

TM B x ̅
β

1 fill
proofof th 3.4.3

The assertion is

for all xeR we have x ̅ B x ̅ where

B TED TED
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say x ̅ g I canin so p

TEI GT caÑ
β

c TIM cattail since T is linear

c Ni pt cn trial th 3.4.2

terist this

B x ̅
β 1


