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Finish 83.4 Oneof our goals willbeto studythe following situation

R R be a line transt definedby an non matrix A

61 B vi I be a basis

Recall B x ̅ IT151 where B there taint

Then the B matrix of T is
diagonal ie

for
if vi c v so tail p

TIE Cairn so tail p

So T sends each to a multiple of itself

This is more a def than a theorem severalproblems in theHwgiveyou a
chanceto absorbthis idea

É let t R R be the in transfdefinedby refleition about the

line spannedby find a basis B for IR so that the B matrix

for T is diagonal

Solin

we want a basis V VI is so that T sendseach to a scalarmultiple

of itself
Think geometrically
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l
v theorthogonalplane to

namely we want 0

so 2g 32 0

For any ev Tail w̅

For any scalar malt w̅ of TST w̅

So pick it is to be any lin indep elementsof V and pick

specifically e s i f it

then B

Consider a la transf T R R

at 1 3

We are told that thematrix for T in
termsof B is

B by goesfrom Brounds to B coods

Find the standardmatrix for T

Sol
UseThem 3.4.4

s.fi s 1 i
goesfrom B toG goes from S to B
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We'llskip Chy LinearSpaces but the idea is that there are set that

act just like IR but don't look like it and our methods applyequally

well to them

Ex V polynomials in x y of degree 3

V is closed under
and scalar mult

Basis 1 x y x x y x xy xy y so it's a vectorspace

of dimension
10

T V v defined by f

is a lineartransf with kernel spannedby
1 y y

and image spanner by 1 7 xy y

Move to ch 5 Orthogonality and Least squares

we'll have to pile and choose a bit 12 classes left inst one exam review
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1ˢᵗ coupleof topics
what is an orthonormal basis

why do we want one for a vectorspace
howdo we find one Gram Schmidt process

Two vectors i and i in IR are perccler or orthogonal

if w̅ w̅ 0

2 the length of a vector w̅ is linill GET

3 A vector in R is a unitvector if Hill equiv i d

Recall

if I R then II is a unit ventor

Def Given a vector I R and a subspace V C R we say it is

orthogonal to V if x ̅ w̅ 0 TeV

lemma If Ñ I'm V form a basisfor and x ̅ ER then x ̅ is

orthogonal to V if x ̅ 1 0 for i 1 m

ff will be on Her


