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kef* =H1 =[(x,y)) x,yERRand y3.

1 W · (4,4)
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Afeline is ofthe form

ah
=[(x,y)=H)) x =a3
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Abyeline is ofthe form

cr
=E(x,y)=H1)(x -c+y=r]

where seIR, rER, r>0.
e
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Let21be the set

consisting of all type
I

and type II lines



LetIf= (A11, 2H).
↑
fits, Les

It is called the Hyperbolic-
Rane or the Upper-

half plane.
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, =[(x,y)fH1))x =- 13

(1,2) ⑧

still
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e -,
=[(x,y) -H+1)

(x- oP+y=l

-
- Irohits

ty?
suppose (x,y)E_,Lroh,
Since (x,y)E., L we know x = -1



Plugging (X,y)
=(-1, y) into

(x-vi+y =12o
You get
-11 +y

=12

or y
=0.

Butthen (x,y)
=(- 1,0)

which is notin AI.
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s=3(x,y)eH1))(x -5) +y=27

(9,2 LI T
---- I-11

- 1-* ->
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LHW problem:Shows 2
and

TheparallelL
0 I

-wenee-

Ex:In the hyperbolic plane
-

find a line that
goes through

1

P =(0,1) and Q
=(1,2). I Q-

= -
--

Since P and Qhave

differentX-coordinates

they don't
both lie on a

type I line.

Is there
a type II line

thatthey lie
on?

Plug P =(0, 1 and
Q =(1,2) into

the equation: (X-c)
+y =

r

⑭in

itain



This gives:

18
Subtract-

toget:

2- 4 =0

that givesE.

Plug c =
intoD togetr

=2+ 1 =3

Sus
Thus, P

=(0,1) and Q= (1,2) both

lie un zLs -

⑳236
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term:The hyperbolic plane

I =(Al1, IH) is an abstract

geometry.

prof:By def HIF4, IHF 4.

(i) If Me2, then 1 CH.

(l Let P=(X., y,)
and Q = (X2,Y2)

be in HII. We mustfind a

line that goes through
them.

:Suppose
X,
=

x2
=a.

Then, P =(a,y,),a =(a,yz)

lie on at PoI
al

I① ⑧

= -
-

- -I



&2:Suppose x, FX2.

Then, P, Q don'tboth lie on a

type Iline. What
abouta type

I line?

We mustsolve:
plugP

(x,- x+y? = M
2

①+yi =r abe
This becomes

↳
①

Y ②

=



Then

[-xi
IySetr =

In HW you verify
that P

and Qindeed lie on chr-

where , r are defined above.

Si) We need toshow
that

any line has
atleast

two points.

Atype Iline al

atleast (a, 1 andt-(a,)



Atype I line cho has at

leastthe points

(,r) and)x +Er,Er)
I
check:
-

)=re=2
⑪


