
What the heck is congruence?
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These figures are
"

the sane " from the point of view of Euelod
.

We'll have a set 5 of points. (G)

We'll hue two subsets A, ,Az C- S

We want to know A- A , is congruent to Az .

¥



We encode the notion of congruence by means of preferred

functions
f :S → S

f-G) = iz G- c-e)

www.fuot.ws G #m§q#
A

,
Az if there exists f- c-G

f- (A)=
pf such that f- (A.) = Az

ES ES
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↳ { fca) : a c- A
,} a- S



Rules for congruence :

1) A -=A for all A- a- S

2) If AEB then BEA

3) A -=B
,
BEC ⇒ AEC

G← These inspire restrictions o#( properties of)

1) rid :S → S always is an element of G.

id (s) = s

id (A) = A

2) If f- € G then f is invertible and f-
'
c-G.



f:G→c#
If AIB there exists f- c-G with f- (A) =B

.

Then f- ' ffft)) = f-
'

(B)

A = B)
↳ c-G

3) If f.ge G than gots G also
.

f- (A) = B g( B) = C

g( f- (A)f- g( B) = C
⑨ •f) (A)=L



Def: Let 5 be a nonempty sets

A family G of functions fam S to S is

called a transformation gray if

1) id e G

2) Each f c- G is invertible and f-
'
c- G.

3) G is closed under composition

Def: A geometry is a pair (s ,G)
where S b a set and G is a transformation

group on
S

.



fo f , f, fs

f-5- id f. (E) = jz fzlz)= -z fz (e) = -c-2-

fide)=ikz
5=6 G = { f., .fi#,fs}
-

Trivial group 5 G= { id }

For the travel geometry a set is congruent only to itself
.

Enlarger Program (Felix Klein)



2) Oriented Euclidean Geometry

S = E G = { f : flz)=ei0z+b
,
⑦ c- R

,
bee}
-

f④
id= fo

,o
eE°z+0 = 1- 2- = z

ftp.ifqg/(z-)=fqc(ei0-z-+b)--ei4(ei0-zs-b)+c=ei*ei0-z+eiYh
+ c

= ei(fz
+ ei✗b#



f-
4+0
,
eittbtc

EG

3) Euclidean Geometry
S = G G = { fois , fois : ② c- IR

,
bee}

¥



4) Translational Geometry
S = ¢

G = { tb : b. c- Q } tblz>= e- + b

-

trivial
£ G-mad £ Gofac £ *Euc

↳

Motion of congruence sets easier→ .


