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1
⑨ Let (8,2) be an incidence geometry .

Let P be a point .

Prove there
exists a

line where PER .

Af: Suppose otherwise .

That is , suppose
4 lies un every

line in 2 .

Since (B, 2) is an incidence geometry
A B

there exists
distinct ⑧ ⑧

points A , B ,
C ·

C

that one non-collinear .

1
:

Suppose PESA , B ,C3 .

Without less of generality , assume
PEA .



-
B

By assumptUn , PEBC P = A O

o If

But then A = P= BC .

⑧

If

Then
,
A
,
B , CFBC

contradicting %*
that they are collinear

.

C

case 2
: Suppose P4[A , B ,C .

-

↳
im:Either

PE or

PRAC , or
Pec .

to rule

daim
: We just

have -

where P-AB
P-AC ,

and Pec .

pf of o

S -

out the
case -S

Suppose
Pe and PtAC

and PEBC .

I

Note that
A
,
PEAB .

Also ,
A
,
PEE' .

But there
is a unique line

through A and P .

-- since

Thus , AB
= Ec . -

But then
A ,
B
,
C -B

which contradicts

that A ,B ,
C are non-collinear kim



By case I and case 2 ,
there has

to be a line that P is not on
.

#

-

I
⑩ Let (8,2)

be an incidence

geometry .

Let P be any point

Prove there
exists points &,

R

where 4
,
G
,
R are

non-collinear .

im
contradiction :

suppose given
any

two points
QcRI

that P
,
G
,
Rane

collinear .

we
have

Since we
have an

incidence geometry↑there must
exist distinct points

A ,B , C
that are

non-collinear .



-

⑲1: Suppose
P = A

. ~
Then , P

,
B
,
C are non-collinear

which
contradicts I 7

our assumption . X- 2
: Suppose PFA .

By assumption ,

P
,
A ,B are

collinear

and henc P
,
A ,

BE B . I
By assumption ,

4, A , C
one collinear

and hence P , A ,
EEC .

of

then
,

4
,
At and P

,
AtAC .

-

Since there is a unique
line through any It

two distinct points
we know

AB = AC

C-

But then A , B,
C - AB which

contradicts that A , B ,
C are non-collinear .

Both cases lead to
contradictions ,

so we are
done . #



# Hyperbolic plane

⑦ P = (2 ,3) , a
= (- 1
,
b)

f on
BE where f(P)

= 0

Find ruler

and f(x) > 0

into(x-c+y= r!
(2 -c +

3 = r2 --
P

[(- -c +

6 = r = a

I

c2-4 + 13
= rWo2 +2 + 37
= r2 ②

d ①-
plug into

& to get

--=0
↳ r= (- 4)

- 4)- 4) + 13 Ic
= - 4 = 16 + 16

+ 13

= 45

r = S = 35



LThus
,

P
,

Q G
- 4355

-

ar

The standard ruler for mys is

f(x,y)
= (n(

*
-

+

y) = (n)
*(5)

f(P) = f(z ,
3)
= (n( (5)
= (n)(5)

= 1 . 44

f(a) = f)
- 1
,
6) = (n)

-(5)
= (n(*z5) = 0 .

481

Since f(Q) < f(P) we need to
shift

and the flip !

Ruler we
want



g(x , y) =- (ff(x)↑
fli

=- (n)x3) - In (5y))

--W= 1) rs)


