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Lianing Goats
° Composition of linear trans = matrix multin
° How to change basis with matrons

The Suppose At thatmap (Fl , Be
that
pas
IFT with

corresponding linear transhs fa IFP→ Fm
, FB : Fn→ FP

.

Then fa of, = fan when fans : f n- F
"

is the
linear tram corresponding to the matrix product
AB e that

man
(Fl

.

Ff for x e Fn, ( FA ofB) Cx) : FA HB (xD
= fa (Bx)
= A l B x)

= (AB) x
= FAB (x) .

I How would you invent matrix nulth ?

AI ID Decide to encode tin trans 'ns according to
how they act on er, . . ., en .



u) Ask what the affront of composition is on

em. .
,
en given knowledge of basis actors .

b) Record the answer in a new matrix -

th "

product
"

!

Eat what is the matrix for the tin trans which
rotates cow by -44 then reflects across the x-oars?

At
pi. ELI IT! ) rotates by the
M -

- ( ; I, ) ruf tuts across x-axis

nation:: I:L ..
±

¥ → ¥ -s ¥r
..
.
- ra,try.

✓

Charge of basis
Lit a be an ordered bases of Fn , p anordered

basis of Fm . Suppose f : F
"
→ Fm is a tin trans

.



We get a diagram
F- f- Fm

Rupa f Hepp
f
"
-3 frm
ASHI

.

Each
map is worded by a matrix Gal to Std

bases ) :

Fn A- Fm (Here begins the typical
m f f N subterfuge of conflating
F
"
- Fm

matrices and induced

B linear trans 'ns
. )

suppose ai CY , .. -, Vn) , p :(w , ,
. . . , Wm) .

Let P - fi . - - in ) ,

Q -

- ( Yi - - - Ym ) .

Then P -- M
"

,
Q -

- N
"

(do you
see why ? ) .

If Wh

-1 I
ej he

Thus B - Q
' '

AP
.

E.gg Consider the linear trans

f : oh
"
- Q

'

(x
,y, a ) Ms (Xt3yt2Z, hytz )



with matrix A -- (o
'

32 ? ) .

Choose ordered bales

a = ( ( I , 0,0)
,
Cbl, o) , 4,1, l))

p = ( (o, i) , lb l)) .

To find Af If)
, create

" f : : ';) , a -

- C : it
.

Then A ? (f) -u Q
- '

A P

-

- ti :k: : ill : : : )
-

- fi
-

i
-

ie )
.

Indeed
,
f( 1,0, O) = (1,0) I - 10,1) t ( 1,1)

fl l , I , O ) = 14,2) e - 2 (o, I) t 411,1)

f- 21 , I , l) i (6,31 a -310,1) t 611,1)
,

so our computation checks !
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Important special case !

✓=W= Fn
,

d -
- p ku , ,

. .> un)

Than looking at

F
" Is Fn

P
" f f p

- I

Fn Tgs Fn ,

where P -- ( I - - . in ) .

We get

B =P
- '
Ap

and
says B is formed by conjugating A by P .

Ez. Let A :( ? T ) ,

L
-

- 54,11 , l- so) )
.

Then P = ( t - t ) and we compute P
"

via

I 0

list : : ) ⇒ c : :L :
P



Thus B = P
- ' A P

O l l - 71

=L . . . Hi
-ill . o )

= ( T T )
.

- strange but true
in this case i D= A .

This is equivalentWe can check that
to p commuting

All ) -- 4 : ) x ( ; )
with it !

At: ) -

-
- l 'd + to )

verifying our comp
'
n
. See sage worksheet

for geometric view .

Morel Same
corny

'm
,
but with a-- Clb D

,
Li
,
- M)

.

You should get B -- ( 7272 ) .

This FA
,

so P : ( i ;) doesn't commute with A
.

Extra credit Write a short story about a change of
perspective that illuminates our change of basis formulae .


