
"%:÷:÷÷÷"m÷""ñ::s.

M=(ñÑ,Ñ) ñ=Mi i=Mj Ñ=MI

Deth : M is orientation preserving
if the

triple product ( inv) .io >0 .

if ie-E.fi#i-- AH
i. %
- i ¥ ◦ñ=A⇔

llñxill - ✗ ¥FÉFe- xj=I
(ÑÑ)•Ñ > 0 means pwyeetnof Ñ

onto ñxi is in thirdirectaafñxv .

positive



Fast det.IM) = Ñ*Ñ)•Ñ a- = <u , , uz.nu,
>

Ñ = CV
, V2 V3 >

ÑxJ= ( Uzvg - UM ,
UzV1 - Ui V3 )
Unh - Ug V3 >

Taxi ) - Ñ yields the same result
as det /M)

de + =

"determinant :



EulerbRot.fm/heorem-- If A is a ROP

transformation of 112$ and 1-107--8
,
than

☆ = R⊖,ñ for some ⊖ ER
,

Ti ER
>

.

Pmf_- . Suffices to show that A /E) =ñ for some t≠o
.

Idea T is the rotator axis .

i
By rigidity of A, A maps P

A

'↑*-÷; * ↑.
'

' so A restricted to the plane

is a
rotator around 8 .

P - ptañe . _
.

-

'

g A is a rotation around %
through 8

perpendicular
to T Cin IR 's



Leti prove there is a i≠5 ss.fr Alibi .

There must be some to sit 1- Tao / ¥ - Teo . fwwg , Hiro /1--1)

Because , A a orientation preserving

* Cases ii=uo
Ci C2 By rigidity ,AÑ=Ñ

uh = Uo •wS
o
u✗ Ñ Is the midpoint of Ño&u .÷÷¥;"⇒ a. ⇔ .

Case#Ñ≠Ño
W
'
- midpoint of it

and u
'

cz.ci - perpendiculargreat
circles

C. = great circle joining ñoandu
C' = " l .

" ñardii
A:& ↳ Ci since A is%yA⇒- intersect_ of C2





The motor / ✗ formula for Rain

ompnÉÉ
ñ

Ñ, - component of
Ñ

parallel to iñ§¥¥% Ñz - component of F

perp indicator
to ñ

8
•

¥ ¥y RÑ=ñ and Jit-
since 8,7%2--7.

Find a formula for Ñ, .

!
Claim J

,
= ☒ Itu

ñ
Hulk 11811 ' cos Y Hull -- I

ii. Ñ = Hull .HU/lcos0---HvHcos0- since Hulk /



But we need a matrix giving % .

J
,
= fuori)ñ=ÑTi)ñ

it /¥
,

)
= Ñilñtv) ñT= Chiklis )
= ( ñuT)v - associativity

lie , ↳ uD(¥;)
( nut ) -- HI;) /Murk})

= (
UF Uilz Hills

UIUZ V4 Uzllz

" ' "3 Uzu, up
! = Proju

Ñ=(Proyn)v Jit - Projñv
= (I- Proyii )Ñ



Steps Rotate % around ci (do it with a matrix!)

↑
"

top is "f¥•↑%ᵈ"'
.

-

-

-

-
- -

•FRONT view •IHa
so
•Évz To pointing

out ofthe
"
'

i.
-
-
-

-

-

-

'

picture

Let Ñg= Texts =
Text since E- ÑztÑ aioeñxuv,-0 .

llvglt 11%11 since Hulk / and VT is perpendicular to 8

Farina/b Rq :(ñ)= Cos v3 + (sino)É=e%+Ñ
Ñz = Ckx Vzy V22)

Ty
,

= Ñ×Ñz=
É UÉ V22

- ↳ Ky ) U3Vzx - Ui V22
, Uilzy - Uzvzx>



ii. (÷:# 1¥:) -

- Madi:
- Uz U , 0

% -

- Madi
steps put it together.

Ra ,ñ /v) : VT + etat SÑ

= (PrgñTv+ c (I -Priya )Ñ + s (Maji
= [ Projñ + c /I- Pnji)J+sMñx] i
= ( ( I - c) Projñt CI + sMui ] -v ← Tada !
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