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Let's now define an angle

measure in the hyperbolic plane
.

We need to
define tangent

vectors to do this .

Areentungent
↓ E

vector
to

A

me si ↑⑧ ⑤
⑧ B↑

--------------
-

-

#ke the tangent vector
Let A

= (Xa,Ya) and
B = (Xx

,
33)

be in the hyperbolic plane
.

We want to
define a tungent

->

vector to B on the ray BA .



1: Suppose A and B lie on a

vertical line , So Xa= Xb .

In this

case
,
define the tangent vector to be

->

S
BA

T A- B
BA

-

BA⑯ I ·=(0, 45 ya)
-> Ta
E -- ---

case 2
:

Suppose A and B both
-

lie un dr Let's use
calculus

to motivate our
def .

Differentiate
(x-c + y = r

to yet 2(x
- x) +24 = 0

So
, =



c - XbAt B this wouldbe5
Both TBA = I (yb

,
c -xs) both

have slope c -xs

⑧----

yb

Pick a + if A is to the right of B

Pick a
- if A is to the left of B

.
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mary: A = (Xa
,
ya)
,
B = (xx ,yx)

Define :
--

C0 , YaYb) , if
AB is a

vertical line

TBA= Cyb
,
c-xb) if

B = crI and A is to

the right
of B

Lie xx
< Xa)

-

Cyb
,
-xx)

,
it B =

c ~

and A is
toI the left of B

Sie Xa< Xb)



#: Let A
,
B
,
C be non-collinear

points in the hyperbolic
plane

I = (H11 , 21 , dH) .

The hyperbolic

measure my on LABC is defined as

my(ABC) = cos") I
S d

⑧ 20

TicI ~I TBA Al⑦
->⑳

B↳
------

--
...
- 7

In terms of the Euclidean measure

if you let A= BATBA and C'= BATBc

then my(ABC) = M= (ABC)
e-

hyperbolic Euclidean



# In the hyperbolic plane

find My (ABC)
where

A = (0 , 1) , B
= (0 , 5) , C

= (3 , 4) .

-

A and B lie un
0

L

B and C lie on obs

-LABC



TBA = A - B = (0 , 1 - 5)
= (0 ,- 4)

TB
+ (yx, - xx) = (5, 0 - 0)

=(5, 01
C is to

right of B

Thus ,

I Imm(ABC)
= cos' l

(5, 017- I I I
= cos

I/(0,4111 (1(5 ,0111

=cos) * )
= (05'(0)=



Thm :

MA is an angle measure
-

and so If= ( H11, H ,
dH
,
MH)

is a proctractor geometry
.
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