
lifeboat Matrices and change of basis

Announcements

① Prof K. extra office hr today
2:30 - 3:30 Gates 317

.

② Instant Access will charge you
for textbook unless you opt out by Mon

.

Matrices i two - dimensional arrays of reals

M = (M;j )
Kien Crows)

ltj In lcolsl

1. Can represent tabular data .

CSHIO - l i 04850 - - -

fig .
# ugrad
# grad

2. Can represent linear transformations

T : Ñ→Rm represented by M if
HX TG)= the vector germ with

yi -=;É, Mijxj



3 , Can represent bilinear functions

A : Rtx lRm•→R

is bilinear if A(ax+by ,⇒
=aAl*¥)+bAly,x)

and A- (x, ay# bz) similarly .

M represents A if
m n

th try Alx,y)- ⇐ ¥ , Mijxiyj

AK.gl = { ×, My>

= (Mtyy > xtmy

* 1¥;] HE;) 0Imy
-

- la - - ✗HM;-] /}:)
=(X , - - ixmyfmihtmiikt.AM ,

:

Mm ,y,t . - '' Minin



{Polynomials of degree Ed}
= { functions Pkt) -- a. + a ,t + u

-
+ adtd }

form a vector
space of dimension d+1

.

Call the erect
space Polyol -

there's a bilinear function ftp.xpolyn-IR
which is meaningful even if mtn

ftp.Q.IP-4Qltldt .
- I

A(a%tbP,Q)=§(

affti-KP.lt/Qltldt--afiPoH1Qltldt+bStktk0ltldt-l--aA(P.,Q)tb
AIR,Qj .



Sometimes we want to write a matrix

representing
"

the same thing
"

as M

using a different basis
.

Doing this can be confusing because

the way
to rewrite M depends on

what
"

thing
"

we're cedis it to

represent.

Examples : We can white course enrollments

in a table as

CS 1110 - - -

* ugrad
* grad

(5) 110 a - - 04850
or as

total # students

# grads

TF M denotes a matrix representing
the first table of data

,
then

[ of t ] -M represents same data

in the 2nd tabular format,



N- u suppose
the university pays the

CS dept $2 for every usrad we teach

$1 for
every grad.

If I represent enrollment as [ ✗ Ugrads
y grads]

revenue to CS is

1213157
But if ] represent it as [t tot students

g grads )
then revenue to CS is

[2*15]
Def (this class . . .

net
a widely used term)

A based vector space is a vectspc V
-
-

-

and an isomorphism R^→P✓ for
some neµ

Giving vector space V the start of

a based vector space is equiv. to

choosing an ordered n-type of vectors



that form a basis of V ,

Two different choices correspond
to different bases

,
and there

is a linear function
↳¥pigs , : *→ IR

"

R
"

- pi
represented by a pjop ,

É matrix
,
B

.

✓ = { enrollments} .

p, : IR"→V (b)↳ { ugrad}

(Ht -{ grad} .

pi. Ñ→V { I]↳ v.

fits is
such that 1 ugrad
is represented by 14+0 'Ve

and 1 grand
is repid by 1. 4- + 1- v2



•

•

.
Agrad = a

grad = 4 + v2

Y = { vgradl
Y = { grad- ugrad} .


