Recalk :+A  Collineation of w projecive plome is o funchon o Hhak dukes points to
points , lines bo lines, 1s 1-t onto, and preserves incidence.

P =PI

A Collineation of o projectve. plome i5 o Central collineahon ;f there
5 o point P St (F PT L #en I"=4 CS0 P =P
Centre 0{ ol
+ Axial colineadion if Hhere s o line £ St if PT 4 then P=P (50 07z 2]
boxis of 2.
Aim: Show that oc is centrall HE o« 15 oxiol.

Note © NOt ewry collineaton will axia| or central
e collineation of the real projective plane given b5 CHRA RS
and [m,n,KJ" = Cn,kym
fixes Chitvt) and C1L (1T but no other point or line.

Lemmo: Suppose o« s o collineation +hat has axis L and Here e W0 poin+s
Pod O with PP2 4 QF £, (and P=£ Q) Such that P*=P wnd
=00 . Then =1 is Yhe '\denh‘ﬁ collieaXion.

Pick o point R that 5 not on £ and not on PQ
Caim: €@ =R
*lel PR ond OR infersect Lin the points Y and X )fesyed%velb.

« Then

oot

‘Pick o point 5 on PO Such Yhat S Fp 5% O, ond 5+ LaPQ
» Conneck & Lo w Poin& Yon £ (other +hon PaPQ)
*let T be o pont on SY other than § on'Y (50 T is nok on L and not PQ).
< Thes, T5=TT b{:) QUr_ previgus  work .
© Thes, ST =@GTY)®
= (PQY A (TY)*
=@ TN
=PQ nTY
=9
L Z=Z2 for 2wery paint Z , and it foiaws fhat m*=m for ewery line m oo



Thearem: A Cenr| collineation is iSO oxiol | and Vice verso.

e Tf o collineshion hos an oxis it MUst howve oo Centre, and Vice versa.

Proof: let's ossume Fhok o collineation o has Gxis L. e PT L => FTP
To oWt o hus  Cendre

m C:C’

2=0"

Cave | There is Some point  C not on £ such that = C.
Claim® Every ling theough C is fixed by o,
-Sufpose, Mmisaw line 5.8 CTm
clet’ x=mao L then xT £ S0 X=X
=z (o) = X"

= X
- M
Thus C 15 o centve for oL,
m=m
¢
Sy / 2=t

p=p=

Cose 2 Here is no poink C not on L suth that C=C.
e x4

=C+C

Note that in this cuse any centre of o is on the axis L.
“let C be ony point ot on L.

c Lt CC° infersect L ok R
“Claim® R is the centve of oL . i For every M ik ALm, we have M*=m.

Come back \Mondty !



