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PREFACE

A [lupdamental probiem of topology is that of determining, for two
topalogical spaces, whether or not they are homeomorphic {ie.,
tt}pcr]crg:i-:ally equivalent). To show that two spaces are homeomorphic, one
needs o comstruct a continuous bijective map, with continuous inverse,
mapping one space to the other. To show that two spaces are not
homeemarphic involves showing that such a map does not cxist. To do that

is often harder.

As an alegbraic means to tackle such problems, Betil associated with
cach topological spaée a certaip scquence of abelian groups called its
homology *groups. [t was laier proved that homeomorphic spaces have
1somorphic h_ﬁmmlogy groups; that is, two spaces with homology groups

which are nat isomorphic are necessarily not homeomorplize.

As the title of this thesis suggests, we are concerned with the study of
the. effects of some types of dafonnat%en retractions, foidings, and
unfoldings on the homology groups of some types of real and complex
manifolds; that is, whether or not the ongmal manifold maintains its

homelogy groups (up to isomorphism).

Chapter 1 is of an introductory nature. [t sets the stage for the coming
chapters by accommodating basi¢ topological and geometric concepts and

hasic results needed in the thesis,

In chapter 2, we discuss telations between the homology groups of
some (reall manifolds and those of their retracts. We also establish
theorems concerning relatinns between the homology groups of these

manifolds and the hemolopy groups of (hewr delormation retracts befuore




and after opological folding. The results of this chapter were accepted for

publication in the Bulletin of Calcutta Mathermatical society {cf. [18]).

In chapter 3, we discuss deformation retracts of some types of
complex manifolds (complex projective space). Then we study relations
between the homology groups of these curmnplex manifolds and the
homology groups of their deformation retracts. Also studicd are the effects
of some foldings cn the homology groups of the complex projective space.
The results of this chapter were submitted for publication in the Journal of
Le Mathematiche Dipartmento Di Matematica Citta Universitaria Viale A
Doria, 6-1 231235, Catania, Italy.

In chapter 4, we introduce the concept of an unfolding of a manifold
and then investigate the effect of the unfolding on the homology groups of
e original manifold. Also stadied are the effects of retractions and SOmMe
types of unfeldings on the homelogy groups of comnplete graphs. The
results of t?lllis chapter were submitted for publication in the Bulletin of the

Malaysian Mathematical Society.

WHotammad ‘Hamed %oaz’a{a

1







CHAPTER 1

BASIC CONCEPTS

For convenience, ease and accuracy of reference, basic topological and
geometnic concepts  and results relevant to this work are cied in this
intraductory chapter. We adapted these concepts to fit coherently into the

framework of this thesis.

1.1. Continuity and Homemorphisms
Let (J{,t) and (Y,n) be topolegical spaces. For zach point p e X, we
~ denote the set {N < X: Nisaneighbourhood of p} by "vw,". theset v Nt

b}.l' 'I'{].F'F"‘jl ﬂ.ﬂd the SEt {V ; x H X".I V e T} I:'}.. "T“l.

A function £:X — Y is said to be continuous at a point pe X ifany

of the following equivalent conditions is met.
@  [(vVeo,)Bueo )iu]ev).

(i) ("Nev,,)BmMev,)

(i) (¥ivev,, ) @aMev, )M [N,

)
)
(iv) (vvco,,)fBUco (Uucr[v].
m  frvev,,)
)

v}y [wve Oripy




