
14 Feb 2022 Change of basis formulae, starting SVD

Recall course enrollment example :
course course

M= * ugrad 50 ME total # stu 70
* grad 20

# grad 20

Change of basis matrix B= [ It ] . ME BM

But if a linear function has coefficient

vector [ 2 1] in first basis
,

its

coefficient vector in the second one is [2-1] .

Def A based vector space is V with isomorphism R^→PV
.

Choosing a based es. struct on
✓ lets us write

elements of V as n-tuples of numbers
G) pin .

&×ampLe_ , V = vector space of course enrollments ,

P , : RZ→V basis choice for table M .

B. (b) = a vector of course enrolls
that would be rapid in M
by column vector (b) .

=

a course with 1 ugrad, ¢ grad
⇐ w→ ,

P, (9) ⇐ § = course with 1- grad, ¢ agrad



Pa : HÑ→V basis choice for table M'

Pz (b) = enrollment represented in M1

by (b) i. e. 1 total student
,

☒ grads

= u→

pz (F)
= enroll tepid in M

'

by (F) ie .
total students

,
1 of whom is grad .

= § -I

Def. Charge of basis matrix from Pi to Pz is

the matrix representing the linear transformation

Ritu# IN PI:P ,

pips,ceTD=pi(u→) - (b)

Bits .kz#--pi-$-y-B--(6l).-.piYui-5-u-Y--(i1
What does change-of- basis do to the matrix

representing a
linear transformation

,
T :V→W?

vtw
Puff Pvz Bwf wz

Rn pi Rm Rm



To
say

that M1 represents T in the bases Pu
,
Pw ,

means that c- Rn

T(Pink) = Pw , ( Ma)
W

Fpu
✗Fy

with ✗ = piicv) this says 912 9pm

TH -

- pw.CM , (Ain) )
If Mz represents T in bases Prz , Pwz then

th TH -
- pwz(mz( pinion )

K Pwdmz ( rich)= palm. (picul ) )
Get a- prior) ) Biepvipu

× pwdmzt-D-pw.fm , (piping ,)Ñ=ÑiPw
'

MIA -_ piipwimipiiprz ✗
= Awm ,Bit

Mz=BwMt




