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3 23 26

Note we'reusingthenotation oil w̅ for thematrixwhosecolumns are

w̅ w̅ The book actually uses Ha we'llstile to ours

3.4 Coordinates

You'reused to expressing restors in terms of coordinates

eg
2 set yes

Note éi éi form a basis for R

Try to go beyondthis using different
bases

frombook

i lil w̅ R

let V be the plane cleaned by Vi
Vi Theyform a basis for V

at w̅

III i lie in theplane V
2 Is w̅ a tin tombof us us

same question

You know how to solve this we'll skip details

Answer Yes

w̅ 3w̅ 2

New idea Build up a coordinate system for V
based on it
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we could do the same with a different basis for V say in is Then the

same I would get some other ordered pair
insteadof 3,2 in terms

of w̅ w̅
So our coordinate system will depend on thechoice of the basis

It won't be intrinsic to V

2 There's no assumption or need for the axes multiplesof

in this case to be perpendicular

3 Per book it's customary to denote baseswith capitalletters
in the

Fraktur typeface see just above Def 3.4.1 We'll usually use B

4 Notation via last example

if B w̅ I and i e V then w̅

we say the B
coordinates of w̅ are 3,2 and the B coordinate

vector of w̅ is w̅

5 if β is given then coordinates are uniquely determined In particular

if B vi I and w̅ eV and I f
then I C T satin

6 6th I Then w̅ w̅ abuseofnotation a bit

e g n 3 55 5 to it set re

so 11s 1 w̅
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the3.4.2 We'll use this shortly

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

Gt x ̅ 5 EV Then wehave linearity

a x ̅ 5 x ̅ 5 β

kx ̅ k x ̅ KEIR and x ̅ V

provefat see book for b

Say B v1 I

x ̅ a ñ ant x ̅

j b f but 5

x ̅ 5 faith it Cantali 5 57 s

1 11
5 β 1570

11

let B be thebasis of R give s if i vi

a if find x ̅

if 5 find 5
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solutiont

By inspection x ̅ Ñ so x ̅

4 y it i F

Solutions gives a tasteof what's to come

Preparation

at s fi i
Note det s 5 so 5 7 12

4 45

For any 9,6 we have

sl i vill
at 5

If I at 5 then x ̅
p

so

s x ̅
β

x ̅
givesthevector intermsofthe

standardbasis

x ̅ 5 x ̅
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S and S go between the
standard basis and B In our example

sren to Css i 5 5 s

Solin to lal
we'llalsocome

x ̅ 5 x ̅ i baca to this


