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3 27 26 Return quiztes

Recap
collect w

let B 5 in be a basis for IR

S ei in standard basis for IR

Lasttime

the let T IR R be a linear transf defined intern of S

by an non matrix A

let B TriBp trial Then forany xeR

TIN B x ̅ Note B and B are totally different

things

we knew this when B S

How are A and B related This is an important topic

We talked about the changeof basis matrix 5 in the caseof IR

Here's thegeneralcase in a nutshell

we have thestandardbasis I for IR

let B w̅ In be a different basis

let
s nil 1in an invertiblematrix

let 5 be its inverse

For any vector we have
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sf vii int

a x anÑn

Now if I art anin then x ̅

Hence

stilp x ̅ its

x ̅ 5 x ̅

So S takes us from the B coordinates to
the S coordinates

5
S B

5 if you know x ̅ you know x ̅
g

it 5 lil

if you know x ̅ β then

x ̅ 5 Elp
It's thedictionary between the 2 bases

Apply this to lineartransformations

Recall B TCI 1 Tv and 1 1 B x ̅

remember amatrixproduct.it ietoiaiiitiii f.fiit j
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Here's the key commutativediagram

x ̅
Thy g

in termsofS
ts
x ̅
β

This

Start with x ̅ To get TF you either do AI or else you do

x ̅ x ̅
p B x ̅ This p S T 1

β TIE

So A S BS Notetheorder

Start with x ̅ p To get 11 you either do B Itp
or else you do

β
x ̅ IT IN tail β

So B S AS Notetheorder

They 4 with theabovenotation

AS SB

B 5 AS

A SBS

Def3.4.51
Two non matrices are similar if invertiblematrix 5 suchthat

AS SB or equiv B S AS

Then 3.4.61

Similarity is an equivalence relation reflexive symmetric transitive



124

leave the proof to you

Now some examples like the Hw

Gt T R R be definedby A

Find the matrix B for T in terms of the basis

β 1 1 1113

i s f
can s 1

goesfrom B to S

then B S AS

1 h H

fi f f
Considertheplane V in R definedby 2x 33 0

Find a basis β for so that
Note x ̅ is indeed

x ̅ i where x ̅ f a vectorin r

We want tofind w̅ Ñ or V so that x ̅ 25 4
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Idea first pick anything nontero out for v1 say w̅

we want V so that

x ̅ 25 47

I 4 27

E f
f

til
check 25 are


