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Lasttime

E x Is the vector a linearcomb of theveitors

we'llshow that answering is thesame as solving a certain linearsptem

x asks can we find Xi th x st

1 as if in f in t
re Solve

x2 2 3 1 leave it to
x 2 ms solin x2 5 4 you to check

3 1 2 2 3

In general

say A is an nxm matrix so there are m columns

say the columns are w̅ I im let x ̅

then

a.fi it t

X T t XmI'm

the book stresses these equations
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More on matrix algebra

ÉfA is an nom matrix and x ̅ 5 e IR and k is a scalar then

A x ̅ 5 AI Ay distributiveproperty

and A KI RA x ̅ R AI

This willturnout to be an important property
whenwe start Iartaccations

1 17 11 1 t i

1 E 1 i 1 11 1 3

Geometric interpretation in R

scalar malt stretes thevector

vectoraddition gives a parallelogram

3.137 17
i l l l
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i i 11 I
1 I

imaginemoving one of
thecreatorso itstartsat

I theendofthe2ⁿ vdector

SeeAppendixA GeometricalRepresentationofVectors for more alongthis
direction

See Appendix A Theorem A 2 for standardformulasaboutvectors

Now moveto Ch 2 specifically 2 1

I'll leave it to you to read themotivatingexample
in 52.1 about being

in theFreath CoastGuard radioingyourposition to Marseille

start just above figure 3

A lineartransformation is a very specialkind of function so lets startthere

Recall

Def let x y be sets A futon f from x to y written f X y

is a rule that associates to each EX a uniqueelement y X X is the

domain of f and Y is the target space

Think of f as a black box

P f I entity
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For us X and Y will be vector spaces IR IR

Def A tunition T IR IR is a liar transformation if thereexists an

nxm matrix A s ch that

T x ̅ AP
for all XERM

Note theinput is a creator w IR the output is a vector in R

A 3 2matrix 4 3 m 2 T R R

sa x ̅ i
G i

Moregenerally if x ̅ and E 5

Then

1 l l
50 x 2 2 9

3 4X2 72

5 6X2 93

Say men and T is the identity function T x ̅ x ̅

for all Xe R i.e Theoutput isalwaysequal to theinputin
this example
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in al 1 I
ie y X

Y X2

yn Xn

so A
1 9

identity matrix

o

Above we gave a result thatreflectsthemostimportantproperty of a tin trees

we said

ETF is an nom matrix and x ̅ I e IR and he is a scalar then

A x ̅ 5 AI AY

and A KI RA x ̅ R AI

In our new language

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

then

T a b ut a Tct b T wt

Thinkabout whythis is true


