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1 28 26

Lasttime

Eft is an nom matrix and x ̅ 5 e IR and he is a scalar then

A x ̅ 5 AI AY

and A KI R AI

cos If T Rm IR is a lin trans and w̅ w̅ RMand abeR

then let'scallthisthe

a b ut at F bTCW A linearityproperty

FYañ but A at si A añ A bi a AI b Ai

aTCT bT w̅ 1

Fast Conversely if T Rm R satisfies property then

it is a lineartransformation I.e if holds then Ti really defined

bymultiplication by some
matrix A

why isthistrue If we know I how do we recover the nxm

matrix A what info do we need to find it

1 2

t A 4 5 6 and let T be the creep linear transformation

7 8 9
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Note

11 1 11 11 1
So since we were given A explicitly

we can rewrite it as

a 11 1 111 1 11 1 11

Now suppose we only know

a T satisfies the linearityproperty
I

ill 1 11 11 1

How do we find thematrix A and show T is really
mult by A

I e How do we find T for any x x2 73

1 x1

1 1 f

11 11 11 1 11

a g.ympmy.mu my
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let's givetheversionof this for IR

For convenience in R we write

if if if

So in our example

A Tti i es

The version of this in IR is essentially
theorem 2.1.2 butwe'llextendit a bit

Theorem

IFT Rm R satisfies the linearity property then it is a

linear transformation definedbythe new matrix

A
é E em

in previousexample knowing
T satisfies 1and knowing

ei El i

forces T to be defined by the matrix

2

we didn'thave to know A in advance


