Exump\% of Pro\')edi\le, Planes

I one wow to what amounts 4o +he real projective  plone.
The “poiits” are dhe fines Hhrough He oign in R
The “lines" ore the planes theough he origin in .

TIncidente s inclusion:

>if  the dine Cpont) is in he plane (“lne™) then Huw ace incident .
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can turn Hais into  linear alyebro:

Represent the *poinis” @ the direction Vectors of the lines (1]¢
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Represent the  “lines” b\j the normal \ectors of the Plcmes[d
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The  plone Clin”) fepresented b\y d | is incident with the line (“Poin’r”)-(epreSQnJred
Q

dok product ‘—_

HEENER

We clim this SW?-S o projective plone. We need to Show thod it Solisfies the axioms.
fwo poirfs are  ConneCled bn on Ur\[(}ue, line..

Axiom T: An
Given Hwo d?ﬁeren% points ]:X} and {uj{ . We ‘need o normal vector for the
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e ,je O Vechor which bos o dot product of £ with both of these.
Ge perpendicular fo both].

ol =(x] X[uw] works!
b Y et |V
C z Prcdvt& W

Axiom U . Agj two different Iines infersect at o unigue point.
X] Omc? [u] We need o line,

Quppose W hawe the  lines represented bfj [
Y v
1 W
o vecfor which bos o dot product of 2 with both of these.
Ge perpendiculor fo both ].
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Axiom TL: There exist four poitts such thuwt no thee ore on the Swme ling.
That is, there are 4 non-Zero Vectors G.,b,C, and d Such that there i no

vecor @ # B such fhek Re3=0=Ab
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can we find such \ecprs?

Sure, let Q= ! ,b=fO | c={0O , and g=(11].
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Note! We can execute this olgebraic  definon for bmw‘:j ony fied, and Some H""{ﬁs
that  qren't fields,

L4 Un’reﬂers mod 3)
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H - quadernions Crot guite @ field 65 &b # b0 Some of the fme )

L =To +h +G+dklobc,d & R

Whore =K, 3K=1, Ki=3, §iz-K, Kiz-l, K=, & (=) =K =~

2. We'll conshuct +he *curtesiun” olfine plane for 3 (in%caers mod 3) and hen
adend it 1o o proeche  plane.
5 =10,1,2}




