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2 1126 Quiz

matrix Products and composition of linear
transformations

Running
t

3 4 1
BA

23 s 11 16 9d 1
2 7

14 21 4 3

what does this have to do with him
transformations or with

composition of functions

Say T R R is def by and

A

t R R

Thecomposite T Ta is undefined

since T IR IR means after you'redone applying

Tz you're in IR and T can't touch you

But Tzot R Rt is well defined if
Toti x ̅ Talt
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How about matrices

T.CI A x ̅ associativity

Tzly Bj

TzoT I Tz T fil T2 AI B AI BA x ̅

So the matrix for Tzot is computed above as BA

Running

Say T R R is def by and

A

t R R

We just saw Tzot is well defined

As a linear transf IR R it is defined by thematrix

3 4 1

Ii
R f let éi I I be the standardrestore in R Then
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Tot keil Troika

Ta Tiles

MaxixAlgebrae

Fact in general commutativitymay
not even make sense for matrices

eg 2 3 3 4 2 4 but 3 4 2 3 is undefined

This isn't an issuefor squarematrices

but even for square matricesof the same
size matrix

mult is usually not comm tative Th2.3.3

es 1 11 1

1 D 1
Etz However it is associative You don't need themto be

square as long as the products
are defined th 2.3.6

1 11 1 1 11
I leave it to you to check
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East Distributive Property Th 2.3.7

If A and B are nxp and C D are pim then

A D AC AD and ATB C ACTBC

Face If I is the new Identity matrix and A is nxy

Th2.3.51
then AI IA A

Ets scalar mult

Assume A is nxp

B is pxm
k is ascalar

Then KAIB A KB K ABI

e g A B 58 k 2

1 L 1 11 all

l
Reality check

We've seen

linear transformations are linear imprecisesense

come from matrix mult incl distributive

property
let's see how these fit together linearity ismostlyfrom

the distributive property



i T at bi if bt w̅

A a s a Af A

Iii tot Tti t t.ci T fill t Ctcill TeltCw

BA1 1 1 B A A 1 BA BA


