Salwa Akl

oo | o el e
Gk ol HuiS9 Sl 35 0
(ool | G Gl | i




Salwa Akl

ol i ey b

ok ymad 1§ (gl gl 2| \Guii gl
Wi Wil 0 (pwil] B 9 pousbaind| cllly oumi
il i Gl 99 s ] 2 doad! gal il oak (ods




Salwa Akl

Ly e
- e e =

f o, == wh L | g
e L-_-"'
AIN SHAMS UNIVERSITY

aall debadl Gabigdl yand
Sl 2y ol il il il




-

CELLULAR FOLDING QF SURFACES
TO & POLYGON

plre s
A THESIS

SUBMITTED TO THE DEPARTMENT OF MATHEMATICS
Faculty of Science, Tanta University

Far ike. Degree of Master in Science

B16%
L,

In
(PURE MATHEMATLCS)

By
MOHAMMED RAMADAN EBRAHIM ZEEN FL-DEEN

B. SC. Science (Mathematics) 1992

Tanta University
Faculty of Science
Department of Mathematics

1997






Treea —

SUPERVISORS

Praf. D,
ENTESAR MOHAMMAD EL-KHOLY,

Professor of Pure Mathematics,
Faculty of Science,
Tanta University

Dr
FATMA ABDALLA HASSAN,

Lectwre of Pure Mathematies,
laculty of Science,
Tanita Umiversity

i

Head of Mathematics Department
FFT

{ Prof. Dr. : M. Beltagy &l
~ ]

T L L TR R - N



Namie

Date of Barth
Locality
Mationality
Primary School
Preparatory School
Secondary Schoul

University

CURRICULUME VITAE

Moharmmed Ramadan Ebrahim Zeen El-Deen
TEF9T0,

Seperbay, Tanta, Ghrabia.

Egvptian.

El-Kholy Primary School {1982),

Seperbay Preparatory School (1985).

Sadk El-Rafey Secondary School (1988).

Faculty of Science, Tanta University (1992).

Head of Mathematics Department

(Prof. Dr.! M. Bellagy -
i A




‘

POSTGRADUATE STUDIES

The present thesis s submitted to Tanta University in partial fulfillment
of requirements of the depres of Master of Science in Pure Mathematics.
Beside the research work introduced in this thesis, the candidate has atiended

four postgraduate courses wathin fwo academmc years including  the following

courses: X

1- Abstract Algebra.

2- Mumerical Analysis.

3- Panial. i)iﬁ‘er&ntial Equations,
d- lFunctional Analvsis.

5- German Languape.

The applicant Mohammed Ramadan Ebrahim Zecen Ei-Deen has

successfully passed the final examinations {1953-1994) of these  courses.

Head of Mathematics Department

( Prof. Dr.; M. Bcltagy

n
|
%
i

p— T




™

. ACKNOWLEDGMENT

All gratitude and thankfuiness to aimighty GOD for guiding and aiding

me to bring this waork te light,

My pussion, love gratitede,.. lo my pargns, they always give me

sincercly and endlessly in return for nothing.

It is a pleasure to express my sincere thanks 1o Protf. Dr. M. K. Gabr,
Head of Mathematics Depariment, Faculty of Science, Tanta University, for

interest and Facilities he offered.

My real ideptendness to Prof. Dr. Entesar M. ET.-Kholy, Professor
of ‘Pure Mathematics, Faculty of Science, Tanta University, for suggestimg the
topics presented i this thesis anc!i-: for helpful discussion and guidance through

i : . : .
her supervision and for her valuable help during the preparation of (his thesis.

My thanks are also to Dr. Fatma Abdalla Hassan, Lecturet of Pure
Mathetnatics, for her supervision, encouragement, during performing this

work.

Cldabmmed - (Rarradan



ACKROWLEDGMENT

Al gratitude and thankfulness o almighty GOD for guiding and aiding

me to bring this work o Jight.

My passion, love gralitude,.. to my parents, (hey always give me

sincerely and endlessly in return for nothing.

It is apleasure to express my sincere thanks Lo Prof. Dr. M. K. Gabr,
Head of Mathematics Department, Faculty of Science, Tanta University, tor

imterest and facilitics he offered.

My real ideptendness to Prof Dr. Entesar M. EL-Kholy, Protessor
of Pure Mathematics, Facully of Science, Tanta University, for suggesting lhe
tapics presented in this thesis and for belpful discussion and guidance through

her supervision and for her valuable help during the preparation of tlus thesis.

My thanks ‘are also to Dr. Fatma Abdalla Hassan, Lecturer of Pure
Nathematics, for her supervision, encouragement, during performing this

wark.

CAlframimed (Kapnadant



Abstract

~ Introduction

CHAPTER |
: (1.1}

(1.3}
{1.4}
(1.5)
(1.6)
(1.7)
(1.8)

CHAPTER I
2.1)
(222)
2.3
2.4)
2.5)

CHAPTER 103

(3.1
(3.2)
(3.3}
(3.4)
{3.5)

References

Arabic Summary

CONTENTS

Classification of Surfaces. ...

INEOAUCIION ..o
COmpPlexes.....coovov e
ol 1 121 i ST
Connected Sum e,
Triangulations...

Onentation of Mamfcrlds
(Classification ot Surf'du:b T
The Euler Characterisiic of a Surf'a-::e _________

Regular CW-Complexes..........................
Cell Complexes..........oin..
CW-Complexes...........ooooooe v
Regular CW-Complexes.. ..,
Cellular FUnCHON. ...t ee e
Map Colounng...........covveeec

Cellular Folding of Surfaces te a

Polvgon. ..
Cellular Foldm;: e

Cellular Folding m‘r e Sphem
Cellular Folding of the Torus.....................
Cellular Folding of Orieniable Surface..... .
Cellular Folding of Nononentable Surfaces

60
&0
63
6o
T4
80

85



CELLULAR FOLDING OF SURFACES TO & POLYGON
| BY
MOHAMMED RAMADAN EBRAHIM ZEEN EL-DEER

ABSTRACT

[n this thesis we have developed the theory of certain continuous maps

f:M -~ of such a surlace M onto an n-sided polygon P, . These maps are
cellular folding. Then we obtained the relationship between the genus of M and

the. number n, either M |5 orientable or not.

For regular cellular folding of orientable surface of genus g > 1 we proved

that n < 2g+ 2, and of nonorientable surface n < g + 2.
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INTRODUCTION

The catepory of CW-complexes is one of the maost useful categories of
topological spaces. CW-complexes have sufficiently nice local properties so that
the most | pathological situations are avoided, yet they are sufficiently general to
include most spaces we need to consider in the thesis, These spaces are build up

by successivelly attaching cells by arbitrary continuous maps.

The regular CW-complexes form a special category of CW-complexes
which share with more general CW-complexes the advantage that often a spase
can be represented as a regular CW—éomplcx with many fewer cells thanina

simplicial decomposition. i
Now, let M be a compact surface, f : M — P_ be a continuous map onto
an n-sided polvgon P . These maps are called cellular, regular, foldings under

certain conditions.

The aim of this thesis is to explore the relationship between the genus of M

and the number n, either M s orientable or not,

The thesis consists of three chapters. The goal of Ahe first chapter is to
clagsify the compact connected topological 2-manifolds without boundary,
surfaces. This to be done we needed o give first the idea about complexes,

surfaces, connected sum, iriangulations and orientation of manifolds.

It



Chapter twe is dealing with regular CW-complexes. To discuss with these
spaccs we need first to mve an idea about cell complexes, cell decompoasition
and CW-complexes. Also to be able to discuss the properties of cellular foldings
we gave an idea about cellular maps and low to colour the graphs by either

colauring the vertices or the edges.

In generat a continnous map §: K = L from a CW-complex K to another [

is a cellular folding off 1t maps 1-cells of K to i-cells of L. such that the closure

ofany cell e andits image f(e) must contains n distinet vertices.

Chapter three 15 presented for cellular, regular, folding over an n-sided
polvgon, consequently it is need first to discuss cellular, regular, foldings and its
properhes. Then we obtained the relationship between the zenus of M and the

number n. Alse we proved that for aregular cellular folding of an crientable
surface of genus g> 1, wehave n < 2g+ 2 and lor 2 nonorientable surface

nsg+2,



