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2 4 26

Quit 4 10minutes

52.2 starts talking about more specific and important linear

transformations We started discussing one of them Finish that

discussion thengive an overview of the rest

orthogonalProjections in the Plane R

we 1st gave a geometric description
thenstarted looking at thealgebra

1st summarizewhat we already did

let h be a line in theplane R thru theorigin we'll see R isn't

necessary
let x ̅ beany mentor in IR

x ̅ e

we defined the orthogonal projection projetil of x ̅ toe

x ̅ I

project

To find proje i we addressed a relatedproblem



45

Eblem How can wewrite x ̅ as a sum of vectors

x ̅ x ̅ x'̅t 1 1

where x ̅ is parallel to specifically it lies on l and It is

perpendicular to
x ̅ I

x ̅ p
E proje i

stet chooseany point W on 1 let it be the vectordefined by W Our

desired vector x ̅ is some scalarmultipleof w̅ say x ̅ kw̅ What's k

Stef we computed last time

k 7577

Putting it together

Std project Ill AT Fifa w̅ Fifa w̅

Now our w̅ was any
vector lying on 1 Suppose we picked

w̅ to have length 1 ie w̅ is a unitvector Call it a now for emphasis

Then project x ̅ EIA i

But I I till so

project I a I



In fact we already know what E is in termsof w̅

Lma if it is any vectorinII then IT is a unit vector

proof

for convenience write c 11 It Saythecoordinates of w̅ are

wi wn so the coorde of if are I

then I Eat 17 WI

wit wat

I EH

so 11 I well 1 1 Thebook uses this in
thesolutionofExample3

Back to R

conclusion
thisshould bememorized

project I ME where u to w̅

Important observation

we know x ̅ I 1511 1151 fora

Hill lost where o is theangle betweenx ̅and I

Noneofthis depends on being in R
So if I is a line in IR and

ER projetil makes sense and is givenbythesame formula

We'll see IR in a sec
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why is proje a linear transformation Now for convenienceassume IR

say x ̅ i Y Note l is not lost it consists of all

unit vector
Thescalarmultiples of w̅

then

project x ̅ a a x u xu

UPX 6,42 2

mum nix

Initial
So proje x ̅ is detiTmlt.byhismatrix noteEdiag 1

since is a unit
vector

This is summarized in Def 2.2.1


