
ABSTRACTS OF THESES 

Diana Yun-dee Wei, On the concepts of t o r s i o n and d iv is ib i l i ty for 
g e n e r a l r i n g s . McGil l Un ive r s i ty , Apr i l 1967. (Supe rv i so r : J . L a m b e k ) . 

In a f i r s t a t t emp t to g e n e r a l i z e the concept of t o r s ion , an e l e m e n t 
of a r i gh t R - m o d u l e is ca l led a t o r s i o n e l e m e n t if i t ann ih i l a tes a dense 
r i g h t i dea l of R , tha t i s , a r i gh t i dea l which a d m i t s no n o n - z e r o h o m o -
m o r p h i s m s into the in jec t ive hul l of the r igh t R - m o d u l e R . Consequences 
of this defini t ion a r e exp lored , but i t does not r e ad i l y dua l i z e . 

Fol lowing a di f ferent approach , a r i gh t R - m o d u l e M is cal led a 
t o r s i o n module if Horn (M, Q) = 0 , whe re Q is U t u m i ' s r ing of r i gh t 

R 
quot ients of R . Dually, M is called reduced if Horn (Q, M) = 0 . A 

R 
module is then cal led t o r s i o n - f r e e if no n o n - z e r o submodule is t o r s i o n . 
Dual ly , a modu le i s ca l led d iv is ib le if no n o n - z e r o fac tor modu le is r e ­
duced . Many of the u s u a l t h e o r e m s a r e shown to be p r e s e r v e d , and the 
new defini t ions a r e c o m p a r e d with e a r l i e r ones by L. Levy, A. Ha t to r i , 
E . M a t l i s , and o t h e r s . 

The new definit ion of t o r s i o n does indeed g e n e r a l i z e the c l a s s i c a l 
one for i n t e g r a l d o m a i n s . The s a m e is t r ue for d iv is ib i l i ty , p rov ided 
the i n t e g r a l domain R has a quot ient field Q such that Horn (Q, D) ^ 0 

R 
for eve ry c l a s s i c a l l y d iv is ib le R - m o d u l e D . The ques t ion of when this 
condi t ion holds is only p a r t i a l l y a n s w e r e d . 

Dana I. Schlomiuk, A c h a r a c t e r i z a t i o n of the ca t egory of topological 
s p a c e s . McGil l Un ive r s i t y , Apr i l , 1 9 6 7 . (Superv i so r : J . L a m b e k ) . 

F . W. L a w v e r e in "An e l e m e n t a r y t heo ry of the ca t egory of s e t " 
has shown how to c h a r a c t e r i z e the c a t e g o r y of s e t s as a comple te ca t ego ry 
sat isfying a f inite se t of e l e m e n t a r y a x i o m s . The s a m e i s done h e r e for 
the ca t ego ry of topological spaces and cont inuous m a p p i n g s . 

F i r s t , the not ions of d i s c r e t e space , subspace , and open subspace 
a r e in t roduced in c a t e g o r i c a l language, and e l e m e n t a r y ax ioms concern ing 
t h e s e concepts a r e s t a t e d . An i m p o r t a n t ro l e in the defini t ion of "open" 
i s played by an axiom which i m p l i e s the ex i s t ence of an object with t h r e e 
e n d o m o r p h i s m s . This object r e p r e s e n t s the topological space with two 
poin ts and t h r e e open sub s p a c e s . 

The m a i n m e t a t h e o r e m a s s e r t s that any comple t e c a t e g o r y sat isfying 
the given s y s t e m of e l e m e n t a r y ax ioms is equivalent to the ca t ego ry of 
topologica l s p a c e s . The proof a l so shows that the t r a d i t i o n a l cons t ruc t i on 
of th is ca t ego ry and i t s t r a n s l a t i o n into L a w v e r e ' s s y s t e m a r e e s s e n t i a l l y 
the s a m e . 

The l a s t of the e l e m e n t a r y ax ioms i s m o r e compl ica ted than the 
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others . Intuitively speaking, it says that any set with a suitable closure 
operation determines an object of the category. When this axiom is 
deleted from the elementary system, a full embedding into the category 
of topological spaces is still obtained. 
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