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Introduction Al

mathematics, geometry can be

l(;wded into two types which are
Euclidean geometry and  non-
Euclidean geometry.  The main
difference between them is thee fifth
axiom of Euclidean which is about
parallel lines. Hyperbolic geometry is @

kind off non-Euclidean geometry and
was discovered in the 19 century. We
are going to 100K at the basic concepts
of Hyperbolic geometry.
Let us define some of the key
concepts of this poster.

A Fuchsian group: is a discrete
subgroup of PSL(2, R), where the
group of PSL(2, R) has the form

psi(2.) = {(* Z) a,b,c,d € R,ad - bc = 1)
Group Action: Let G be a group , Let
X be a set. An action of the group G
on the set X is a rule that assigns to
each element g of G and each

Method

azall G

We start by define some concept of
Hyperbolic geometry and then
introduce some theorems with given
a full proof of such theorems. Then,
we defend the fundamental

domains and give some examples

element x of X an element g. x € X,

satisfying the following conditions:

1) For every g;, 9, €G and EEXN,
then (g.92)- X = 91- (g2-%)-

2) If eis the identity element of the G,
then for every x € X, we have
ex=x.

Fundamental Domain: Let G be a

domain for the action of G on X if:
D U, 6CF) = x.
) Fng(F%) =0

€ G — {id}.
Note : F* is exactly F without
the boundary of F .

for every g

Objectives

the basic concepts

geometry.

and show figures of such a
fundamental domains.
Results el

In hyperbolic geometry there are two
modes, the first model is the upper
half plane and the second model is the
unit disk. We will be studying
examples of fundamental domains for
both models of the Hyperbolic plane.
The shortest curve joining between

any points in the hyperbolic geometry
is called geodesic . In the hyperbolic

| geometry the sum of the angles of

any tringle is less then 180°. See the

The aim of the this project is to look at
in  Hyperbolic
geometry and then study the definition
of Fuchsian group. After that, we look
at the fundamental domains and study
some examples for the fundamental
domains in Euclidean and Hyperbolic

group, Let X be a set. Let G acton X. |
A subset F of X is a fundamental |

| following figure.

Example Examples of fundamental
domains:

1: A fundamental domain for the group
of rotatons by multiples of
180° about the origin in the R? is the
Upper half plane {(x,y)€ R?:y = 0}.

>

annulus. See the following figure.

Example 3 :A fundamental domain for
the cyclic group generated by the
transformation z — 2z in H is the semi-

Conclusions

We find the fundamental domains for
some examples in the Euclidean | |
geometry and in the Hyperbolic |

geometry. Moreover, we can extend |

the examples in the upper half plane
for the modular group. The modular | |
group I'(F)inH is the fundamental | |

domains, see the flowing figure. !

|

Also, an example of the fundamental | |
domains for the unit disc can be J§ |
obtained in the hyperbolic tringle

acting on the unit disc, see the flowing |
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