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Last time

orthogonalProjections in the Plane R

x ̅ I

project

project x ̅ ie where u Iii w̅ thisshouldbememorized

In fact it a lineartransformation

say x ̅ l i i
I unit vector

then

priesis in 11

let f bethe line 3 x 4g 0 thequestioncouldalso say let d be

thelinejoining 0 and
Find thematrixgivingproje x ̅
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l contain w̅ s

Note till Fte 5

so u it Yi is a unit veto o l

project x ̅ i it is defined by A

project
t t

cansur

1425 925

Forthepurposeofthe 3next remark note

Talarmultiplesofthesame vector

Importantobservationaboutprojection to a line in R

A Tei trial

If this represents projection to l which goesthru theorigin then

et Tei all lie on l so the columnsofA must bescalar

multiples ofeach other

Thegoalof the rest of 57.2 is to similarly analyze similar linear

transformations for IR and IR We'll look at themain ideas
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List of topics
reflections in IR about a line thru theorigin

IR plane
line

orthog projections to a plane in R thru theorigin
i

line in R

rotations in IR about the origin

shears in 1R

Plus combinationsof these

Startwith rotations in IR Quick

So focus on and I

iii iTHE 1 This
10 Tei i

so thematrix for T is

1
no
coso
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Now comebank to theothers

As a preparation note assume therectangles are isomorphic

d r 5

a at
é

at t I b

then at I
at é

5 I 22 thistakes a moment's thought

Therehold whethe thepicture is in IR or is any plane through theoriginin IR

or R

Let's look in IR let h be a line thru the origin at et

be the plane thru the origin perp to l The followingpicture defines

some of the main constructions



thisis a copy
ofme

previouspicture

projely
1

x ̅
n

refeli T V

projutil

o

profit s

ref x ̅ I retuli underneath v

Conations Don'tmemorize but understand use thesefor Hw

The parallelograms are actuallyrestangles viewedwithperspective

let u toy w̅
Then usingtherectangleabove weget the following

o project I Me where u to w̅

a proju x ̅ x ̅ proje é x ̅ x ̅ i

in ref x ̅ proju x ̅ project

ref x proje x ̅ projr x ̅ but see iii

iii refe x ̅ l x ̅ a projekt

refeli 2projetil x ̅ 2 x ̅ E in x ̅ moreuseful
then Iiil
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iv ref project proju i

v1 refrail ref o

ref projuté project by livil

ref x ̅ by ul

x ̅ x ̅ i by sin


