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E. s . X a set

Sym ( X ) is The set of all invertible functions f :X → X

mail't : function  composition
inverses : foretold inverses

.

In  some sense
,

The group Sym ( X) are
the

granddaddies

at

Them all
. More interesting

groups
arise  as  swbgnaps at Sym ( X )

that preserve some extra structure on X
.



Not to belabor  a point, but  an  nxn  matrix ca

be  identified with a  map
from 429 → 424
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.
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Exercise : fAB= fao fp
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. Ats FA is a group honomophsm 64 Rn ) → SQMCRT

We 'll blur this distinction
.
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Immaterial
lines → lines by this !
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Lengths  of vectors :
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angle between x. y : x. 4=1×1141 cost ( by dot
, in  all

dimensions )

This relies  on Candy - Schwartz  cnqalily :

|x .y|E |x|ly| so  x. y=|x||y/ .  o for some real ] .
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SO In ) ? dot #A) = deHI)=l

↳
= dettttsdetht
= DEHAF

⇒ deHA)=±l
.

So only additional property is prosecution of orientation
.=. X=R
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structure : dlp , ,pz ) = ZTZT Z=pz - P
,

isonety : f : R"→RPinaetible
,

d( ftp.I , ftp.D = dlp , ,pD ttp, ,pztR

The set of  isometrics of

RM
forms a gap .

Isom ( IR
' )

What needs cheeking ? f. h reserves dust

ftffi preserves dust  if f does



Q : How are Isom (

Rm
) and OC

a)
related ?

Cleanly OCAis smaller 0In

Fact ( a little hard ) : 01
A

is the set of isometrics of

R
" that takes 0 to 0

.

Exercise : Assuming this
,

show that every tamely of

IR " has the form

fl D= Hx + T HE 06 )
TE 1/2 "

Easier exercise .

' Shoo euey map of  above form is an isomeky
.

I.  e
.

the Euclidean transformations are exactly the
transformations that preserve

distance  on IR
"


