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INTRODUCTION

Universal Construction, that is, ‘embedding' an object in

a sultably completed object that is universal, 1s of interest
in any category; Universal constructions produce reflections
and conversely, and characterization of reflective and coref.
lective subcategories of a category 1s considered a sighifi.
caat and interesting problem. In this context, Conv, the
category of convergence spases, it seems, has so far been
investigated sparingly, although a lot of work has been done
¢n convergence spaces (see references)., Unfortunately some
‘tandard category theory tools usually helpful in characteri..
sing reflective subcategories of a category are mot aveilable
for Conv in the 1ight of Wyler's paper ‘An unploasant
theorem for convergence 'Spaces' [26]. Thus one 18 likely to
think to figure oul some important reflections of coavergence
spaces, & study of this nature is dealt vith in this thesis,

A reflection of an object X 13 a sultably completed cbjsct,
say X, together with a morphism : X ->i', called reflection
morphism, satisfying the unmlversal property. In certain:
fopological categories the reflection morphism turns out to bde
an ambedding in some cases; such a reflection is called an
embeddi ng-reflection, For Hausdorff convergence spaces, Ve
ghall talk of embeddl ng-reflections alsb. As for epireflec-
tions, in Conv an epl is onto and conversely. Ia E-Conv, the
subcategory of Conv cons’st’ng of Hausdorff convergsnce spaces,



the class of epi's is not interesting ([10, Proposition 1.Z]).
8eeing that a dense map 13 an epl and embeddings are usually
den e, eflections with dense embeddings as reflectlon maps,
to 'e called embedding-densereflections, mgy be studl;ad in
H.Conv,

First we investigate convlrgence spaces for embedding-
densereflections, Since an extension of a convergence space,
whenever it is a reflection,is,in fact,an embedding-
densereflection, we try how various extensions, some of them
known and some after constructing them, can bo treated as
reflections, In extenslons, compactification is of vital
importance, Compactification problems of eonvergenc; spaces
have been studled by many, e.fh, see [19], (2], (21j and
[22], but not much has been sald from the reflection view
point, Since a Hausdorff compactification is a reﬁection‘
1¢f 4tis universal, i.e., enjoys universal property, our
problem is seemingly reduced to obtalning universal compactie
fication,

Richardson [22] has constructed a compactification for every
convergence space but that is not universal. If every conver.
gence space 13 Dot expected to have the universal compactifi-
cation, a class (possibly the largest) of convergence spaces
having the universal compactification may L+ uetermined,

Reo [20] and [21] has obtalned necessary and sufficient

conditions for a Hausdorff convergence space to have the
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largest comp:ctification., We observe that the proof of the
necessit, pert, vhich is given 1in detall in (21] only, is
rot sourd,

In Chanter IX, We obtain the largest class of convergence
spe: 2~ having the universsl compactification, This,besides
giving the largest subcategory of H-Conv where compact
Hausdorff embedding-densereflection exists, sstablishes the
.validity of Reo's result and determines the largest classr.
-of convergence spaces wher:z Richardson compactification
can be treated as a reflection, In the sequel every Hgus-
dorff convergence space 1s found to have slleast as many

maximal compactifications as it has nonconvergend ultrafilter..

, the
Noting that{class of convergence spaces having the universal

or largest compactification is very restrictive, one ray look
for some Weakx form compactfess of vhich wniverssal oxtensx.bn
1= possible for every Hausdorff convergence spacé. e~compact-
‘ness appears to be a reasonably good choice. In topological
spaces, the elass of e-compactifisble spaces 1s not known
([7}, [24)). PFor every Hausdorff convergence space, Ve
construet an o-compactificatiozi that 1s universal apd,in

the language of category thecry, gives an adjunetion, Our
e-compactification produces topological e-compactification
for a particular class of topologicsl spaces,

i pseudotopological compact Hausdorff convergence space being
mininel Bguséorff, the pseudotopologiesl modification of a
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Hausdorff cor,actification of a Hausdorff eonvergence spa;so
is its minimal Hauasdorff extension if the space i3 pseudo-
topological, This faet ocoupled with the observation that
a Hiusdr »ff compactification 13 universal iff its topological
mdi ! :ation is the universel miximal Hausdorff extension
settles the guestion of the exiastence of minimel Hansderff
embedding-densereflection, 4Also, every maximal compactification
of & psewlotopvlogical Hausdorff convergence space gives a
mexizal §ioimal-Hausdorff extension of the space, To supple-
ment the existence of maximal compactification (mimimale
Hausdorf{ extension) a minimal compactification (minimal
« lansdorf? extension) is also found to be existing,

oming to ordinary reflections, in Chapier III,in the first
place We describe Hauadorff and AlHausdorff reflections of

a cbﬂverg;nco space (cf. [9, Problem §]). The existence of
corpact Hausdorff reflection is shown to be equivalent to

tha" of compact Hausdorff embedding-denserefloction (already
discussed in Chapter 1I) resulting in colnclding the Pf=compacti~
fication of a Hausdorff convergence space, Vhenver it exists,
with its universal compactification. This leads to defining
8. compactification which e are abls to construet for

every convergence space getiing compact A-Hausdorff reflection
that makes compact convergence spaces epireflective in A-Haus
dorff convergence spaces, Also, tho topological modification
of the pl- compactification of a mmiéenco space is the
topologlical f~compactification of the convergence space and



5
its to clog.cal wodification. This furthrr siznifies the
relevance of this naw notion, Our construetion of Bz
~compactification suggests a different and more explicit
construetion of the topologleal f-compactlification for every

converge ce space (cf. [18, Theorem 7,1]).

Regardirs minimel Hausdorff reflesctions we show that g ~ninimal
Bausdorff extension of a pseudotopological Haucdorff convergence
spece is its mnimal Uausdorff extension, and p’- minimal
Hauadorff extension its topological B-compactificatlon. This
rules out the possibility cf a new reflcction. Minimal
lgﬂausdorff convergence spaces anG A-minimal lHausdorff conver
gern~e spaces are found to be just topologically minimal Hausdorff

toologlcal spaces.

!Nbﬂ the result of Herrlich and Strecker (8] -that H-Top, the
cat ~cory of Hausdorff topological spaces, itself is 168 only’
raflcetive subcatesory that contains mininal Hausdorff topoiv-
gleal spaces, irplles that mirdmal A-Hausdorf{ reflection of
convergence spaces does not exist for any f1r1l subcaterory of
Conv, In Chypter IV, we obtain mnimal A-dausdorff reflecticn
of Tausdorff topologlcal spaces in a ‘different set up! that

also settles a problem of Ierrlich and Strecker (8J«

In relaticn to coreflecfions of convergence spaces, we do not
discuss much, We find two, namely, almost lc~el’, compact and
loeally corpact coreflsctions of converge?ce spaces in Chapter
V., B2oth the corefiections are shown to commute with the pseudo-

topologicel modification functor and fini te products of conver-
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core*lection gives th: famous topolosleal k-space coreflectlon,
We also d.scuss some hereditary and productive properties of

almost local compactness and local corpactness,

Coming back to reflectiong, in Chapter VI, ve study (topologi-
cal) compact Hausdorff reflection of a topologiecal space in
regard to extremsl disconmnectedness, i.e., Whon it is extremally
disconnacted, We show that compact Hausdorff reflectaon is
extremally discomected if the topologicel space is extremally
éisconnected, but the coaverse, in contrast tc the 3tonn-Lech
compactification case, is not true, ¥or the construction of
compact Hausdorff reflection of wn extremally diseonnected
tapological space, We inveBtlgate open filters for a properiy
Vhich,QWQ find, characterises extremal cisconnectedness, and
shows that the result of BExercise 12 E.6 (p. 83) of Genefal
Torology by S.Wllard [25] does not hold for open filters.

First chapter contains definitlons, notations and preliminaries
that We use in the thesis; Chepters IV and Vi are selz

contained in this regard.

Most of the results reported in Chapter II have appesred in
Bull, Austral, Math. Soc., 16 (1977), 189 - 197 and, Prody.
fIMS, 73 (197), 256 - 262, The results of Chepters IV and i
have been accepted for publication under the tltles 'A filter
spsce functor' and ‘'Open fllters and an e.d, extension!

respectively in Topology and 1ts ipplications,
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