
ABSTRACT OF THESIS 

J . S. T a y l o r , Func t ions , Uni fo rmi t i es and Ex tens ion Spaces , 
p r e s e n t e d at M c M a s t e r Un ive r s i ty , (Superv i so r , B e r n h a r d Banaschewsk i ) . 

The b a s i c t heme of th is t he s i s is the cons t ruc t ion of topologica l 
s p a c e s and the appl ica t ion of specific cons t ruc t ion m e t h o d s to p r o b l e m s 
deal ing with the ex tens ions of a comple te ly r e g u l a r space . 

If £ denotes a p a r t i c u l a r kind of s t r u c t u r e that can be a t t ached to 
an a r b i t r a r y set E let ZL denote the following ca t egory : the ob jec t s of 
2Z a r e the p a i r s (E, X) whe re E is a set and X i s a ^ - s t r u c t u r e for E ; 
and the m a p s a r e a sui table c l a s s of functions a: E -+ ]£* that p r e s e r v e 
the s t r u c t u r e . A ^ - p r o c e s s p on a subca tegory 3I 0 of 2E c o n s i s t s of 
a cova r i an t functor P:Z~ " * 2 , the ca tegory of topological s p a c e s , and 

a family (py-), (E,X) in Z , of functions p-^: E -+ P(E,X) such that 

(£*%) P V
E i s dense in P ( E , X ) ; and 

( | P 7 ) if a i s a m a p of Z in Hom((E, X), (E1, X' )) then 
<- o 

P W o p x = Px ,oa. 

Two ^ - p r o c e s s e s a r e i s o m o r p h i c if t h e i r a s s o c i a t e d func tors a r e 
na tu r a l l y equivalent in a way that i s compat ib le with the c o r r e s p o n d i n g 
f a m i l i e s . 

In c h a p t e r one , function p r o c e s s e s a r e c o n s i d e r e d (i. e. X i s a l 
ways a se t S of r e a l - v a l u e d functions on E and a: E -*• E ! i s a m a p if 
S !oa CIS). A t h e o r e t i c a l in t roduct ion is followed by a de ta i led d i s c u s s i o n 
of s e v e r a l e x a m p l e s (e. g. the p r o c e s s . ^ which a s s o c i a t e s with each 
function a l g e b r a S on E the space of mul t ip l i ca t ive l i n e a r funct ionals 
and the obvious m a p of E into that space) which cu lmina t e s in an i s o 
m o r p h i s m t h e o r e m for four of the e x a m p l e s . This t h e o r e m i s then 
u s e d to d i s c u s s the p rob l em: 

(EA): C h a r a c t e r i z e the s u b a l g e b r a s S of ujr for which t h e r e i s 
an ex tens ion F of E such that S = d p | E (where €p i s the a l g e b r a of 
cont inuous r e a l - v a l u e d functions on E) . A solution is given in t e r m s of 
i n t e r n a l condi t ions on S and an e x t e r n a l fac tor ing condit ion. 

C h a p t e r two c o n s i d e r s the to ta l i ty of ex tens ions of a comple te ly 
r e g u l a r space E . Another solution to (EA) is s ta ted in t e r m s of those 
"ex tens ion a l g e b r a s " S containing o | and the uni formly c losed u n i t a r y 
s u b a l g e b r a s CC of £ ~ . The t r a n s l a t i o n l a t t i c e s 
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*£(Q) = {f | VX >_ 0 (f r\ X) w ( - X) €(X) associated with each Of are charac
terized by internal propert ies. The following problem is shown to be 
non-trivial. For which Q- space s E is it true that e g is the sole 
lattice £ of this form satisfying: 

(1) £ contains an unbounded function if E is not compact; 
(2) X, is closed under addition; and 
(3) the weak topology associated with Z, is the topology of E? 

Chapters three and four are roughly analogous to the first two 
with sets of functions replaced by uniformities. 

The last chapter discusses various methods of compactification 
in the context of the theory of processes . A topological process p is 
said to be continuous if each of the functions in the family given by p 
is continuous. A compactification is defined to be a continuous compact 
topological process . It is shown that every compactification p may be 
uniquely decomposed into the function process ?€ and a suitable functor 
A: E 0 -*• <f, the category with objects (E, S), S a set of real-valued func
tions on E. The functor A is described explicitly for the following 
compactifications: the Stone-Cech compactification; Alexandroff! s one-
point compactification; Banaschewski1 s zero»dimensional compactifi
cation; Freudenthal1 s r im-compact process ; and Freudenthal1 s 
compactification. 
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