
ABSTRACTS OF THESES 

Walter D. B u r g e s s , P h . D . , Group Rings and the i r Rings of 
Quot ients , McGil l Univers i ty , Sep tember 1967. (Supe rv i so r : 
J . Lambek) 

The comple t e r ing of r igh t quot ients Q(AG) of the group r ing AG 
is shown to be a r ing of functions f r o m G to an inject ive hul l of the 
r igh t module A . When G is f inite, Q(AG) = Q(A)G. Mul t ip l ica t ion 

.A. 

in Q(AG) and i t s r e l a t i o n to convolut ion is examined . 

If Q(AG) is left Noe ther ian , then G has no infinite locally-
f ini te s u b g r o u p s . If, in addit ion, Q(A) i s r e g u l a r , then Q(A) i s 
comple te ly r e d u c i b l e . If G has a n o r m a l subgroup H which i s 
local ly n o r m a l and G/H is o r d e r e d , then Q(AG) is r e g u l a r if and 
only if Q(A) i s r e g u l a r and the o r d e r of e v e r y f ini te n o r m a l subgroup 
of G i s a n o n - z e r o d iv i so r in A. It is a l so shown by these me thods 
that Q(A[x]) i s comple te ly r educ ib l e if and only if Q(A) i s . 

When G is f ini te , A has a c l a s s i c a l r ing of quot ients if AG 
h a s , and Q ( A ) G C Q (AG). A weak analogue of the F a i t h - U t u m i 

ci — ci 
t h e o r e m i s given for o r d e r s in group r i n g s of finite g r o u p s . 

Commuta t ive s e m i - p e r f e c t group r ings a r e examined . If G is 
f ini te and N is an idea l in the Jacobson r a d i c a l of A, then idempoten t s 

, 2 
can be lifted f r o m AG/NG to AG/N G. It follows that, if A is a 
comple te local r ing and G is f ini te , then AG is s e m i - p e r f e c t . A 
r e s u l t in the c o n v e r s e d i r e c t i o n i s a l so obta ined. 

I s r a e l K le ine r , P h . D . , Lie Modules and Rings of Quot ients , 
McGi l l Un ive r s i t y , Sep t ember 1967. (Supe rv i so r : J. L a m b e k ) . 

The ca t ego ry of Lie L - m o d u l e s over a Lie r ing L i s i s o m o r p h i c 
to the ca t ego ry of W(L)-modules over the u n i v e r s a l enveloping r ing 
W(L) of L. F r e e Lie m o d u l e s , in ject ive hul ls of Lie m o d u l e s , and 
r a t i o n a l comple t ions of Lie modu le s a r e then d e t e r m i n e d . 

Le t R be a commuta t ive r ing with 1, Q(R) i ts m a x i m a l r ing 
of quo t i en t s . Accord ing to K r i s h n a T e w a r i , eve ry de r iva t i on d of 
R has a unique ex tens ion to a de r iva t ion d of Q(R). Suppose 
d . . . .d a r e mu tua l ly commut ing d e r i v a t i o n s of R. Le t D (R) 

I n n 
c o n s i s t of a l l r d + . . . + r d with r e R, and let D (Q(R)) 

1 1 n n ^ n 
c o n s i s t of a l l q ,d + . . . q d with q. c Q(R). It i s shown that 

1 1 n n i 
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under c e r t a i n condi t ions the l a t t e r i s a (Lie) r ing of quot ien ts of the 
f o r m e r . The condi t ions a r e sa t i s f ied , for e x a m p l e , when R i s an 
i n t e g r a l d o m a i n . Under the s a m e condi t ions , the s e t of a l l " s p e c i a l " 
d e r i v a t i o n s of Q(R) i s a (Lie) r ing of quot ients of the Lie r ing of a l l 
d e r i v a t i o n s of R, w h e r e a d e r i v a t i o n i s cal led s p e c i a l when it ha s 
the f o r m q d + . . . + q d , with q, € Q(R) and d. a d e r i v a t i o n of 

1 1 n n 1 l 
Q(R) which sends R in to i t se l f . 

David J . F i e l d h o u s e , P h . D . , P u r i t y and F l a t n e s s , McGi l l 
Un ive r s i t y , S e p t e m b e r 1967. ( S u p e r v i s o r : J . Lambek) 

P . M . Cohn ca l l s a submodule P of the left A - m o d u l e M p u r e 
if and only if 0 --•* E ® P --•> E ® M i s exac t for a l l r t . m o d u l e s E. 
Mos t of the wel l known t h e o r e m s on p u r e subgroups a r e val id for p u r e 
s u b m o d u l e s . Extending a def ini t ion of M a r a n d a to a r b i t r a r y r i n g s , 
a modu le Q i s cal led p u r e p r o j e c t i v e if and only if Hom(Q, M) - - -* 
Hom(Q, M / P ) ---> 0 i s exac t wheneve r P i s p u r e in M. M a r a n d a ' s 
r e s u l t s on p u r e p ro j ec t i v i t y a r e extended and a c o m p l e t e s t r u c t u r e for 
p u r e p r o j e c t i v e m o d u l e s i s ob ta ined . 

Gene ra l i z i ng a known p r o p e r t y of r e g u l a r r i n g s , a (left) 
A - m o d u l e i s cal led r e g u l a r if and only if a l l i t s submodu le s a r e p u r e . 
The r ing A is shown to be r e g u l a r if and only if a l l left (or a l l r t . ) 
A - m o d u l e s a r e r e g u l a r . A s t r u c t u r e t h e o r e m for r e g u l a r p r o j e c t i v e 
m o d u l e s i s ob ta ined . A r e g u l a r soc l e i s defined, ana logous to the 
s e m i - s i m p l e ( = usua l ) soc l e , and i t s b a s i c p r o p e r t i e s e s t a b l i s h e d . 
S e v e r a l new c h a r a c t e r i z a t i o n s of r e g u l a r r i n g s a r e g iven . 

It i s known tha t a left modu le F i s f lat if and only if i t s 
c h a r a c t e r modu le Horn (F , Q/Z) is i n j e c t i v e . F o r (left) n o e t h e r i a n 

r i n g s , the dual h o l d s : the left modu le I i s in jec t ive if and only if 
i t s c h a r a c t e r modu le is f l a t . It i s a l so shown tha t the weak ( = flat) 
g lobal d i m e n s i o n of A i s equa l t o : sup weak d i m e n s i o n E, with the 
sup taken over a l l left (or r t . ) f in i te ly p r e s e n t e d cyc l i c m o d u l e s E . 

P u r e s i m p l e and i n d e c o m p o s a b l e r i n g s a r e r e l a t e d to the P P 
and P F r i n g s of H a t t o r i . The l a t t e r a r e r i ngs in which e v e r y 
p r i n c i p a l (left) i dea l i s p r o j e c t i v e (or f l a t ) . T h e s e r i ngs a r e 
c h a r a c t e r i z e d both in the c o m m u t a t i v e and n o n - c o m m u t a t i v e c a s e s . 

Loca l i za t i on t h e o r e m s for pu r i t y , r e g u l a r i t y , P P and P F 
r i n g s a r e ob ta ined . 

F i n a l l y , a s an appl ica t ion , f lat c o v e r s of m o d u l e s a r e c o n s t r u c t e d 
and the i r b a s i c p r o p e r t i e s e s t a b l i s h e d . They a lways e x i s t and coincide 
with the p r o j e c t i v e cover for the p e r f e c t r i n g s of B a s s . However , 
they a r e not in g e n e r a l un ique . 
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Jaganna th K. Wani, P h . D . , Ce r t a in s tud ies on the l inea r 
exponent ia l family, McGil l Un ive r s i ty , Mon t rea l , November 1966. 
( S u p e r v i s o r : A . M . Mathai ) 

The l inea r exponent ia l family i s f i r s t studied for c h a r a c t e r i s a t i o n 
th rough m o m e n t r e l a t i o n s . The m o m e n t r e l a t i o n s used for this p u r p o s e 
a r e fu r the r s implif ied in the c a s e of s o m e of the c l a s s i c a l d i s c r e t e 
d i s t r i b u t i o n s . The p r o b l e m of e s t ima t ing a d i s t r i bu t ion function at a 
known point has been t r ea t ed for s o m e of the d i s t r i bu t i ons in the 
exponent ia l fami ly by us ing a un i fo rm technique m a d e ava i lab le by the 
b a s i c defining p r o p e r t y of sufficient s t a t i s t i c . In the l a s t chap te r 
e s t i m a t i o n p r o b l e m for the l o g a r i t h m i c s e r i e s d i s t r i bu t ion is examined 
with s p e c i a l a t ten t ion to the m a x i m u m likelihood e s t i m a t e . 

Vic tor B y e r s , P h . D . , N o n - A r c h i m e d i a n N o r m s and Bounds , 
McGi l l Un ive r s i ty , July 1967. (Supe rv i so r : H. Schwerd t feger ) 

An appl ica t ion of i t e r a t i v e me thods of n u m e r i c a l an a ly s i s to 
p - a d i c f ie lds i s based on a study of m a t r i x n o r m s . 

The p r e l i m i n a r y g e n e r a l t r e a t m e n t i s l a rge ly confined to 
n o n - A r c h i m e d i a n n o r m s , i . e . , n o r m s which sat isfy the s t rong t r i a n g l e 
inequa l i ty . N o r m s and p s e u d o n o r m s on a modu le over a valuated r ing 
a r e cons ide red and the ex i s t ence of a canonica l p s e u d o n o r m on the 
quotient modu le of a n o n - A r c h i m e d i a n p seudonormed modu le i s p r o v e d . 
With the help of an a l g e b r a i c definit ion of boundedness an a s s o c i a t i o n 
is e s t ab l i shed be tween a c l a s s of n o n - A r c h i m e d i a n n o r m s on a vec to r 
space E over a n o n - A r c h i m e d i a n valuated field K and c e r t a i n 
submodules of E over the va lua t ion r ing of K. A d i s c u s s i o n of the 
p r o p e r t i e s of bounds ( spec ia l n o r m s on spaces of l inea r t r a n s f o r m a t i o n s ) 
i s followed by a proof that the open unit s p h e r e of a comple te 
n o n - A r c h i m e d i a n a l g e b r a A i s an idea l contained in the J acobson 
r a d i c a l of the c losed unit s p h e r e of A with r e s u l t a n t effects on 
c o n v e r g e n c e and i nve r t i b i l i t y . 

F i n i t e - d i m e n s i o n a l vec to r s p a c e s over an a r b i t r a r y valuated 
field a r e cons ide red next . Dual i ty is d i s c u s s e d , a new proof of a 
r e s u l t of L jub ic ' s i s given and a new n e c e s s a r y and sufficient 
condi t ion for a m a t r i x n o r m to be a bound i s e s t a b l i s h e d . The 
p r o p e r t i e s of the " n a t u r a l " n o r m for a n o n - A r c h i m e d i a n field a r e 
inves t iga ted ; the c o r r e s p o n d i n g bound i s used to d e r i v e an inequal i ty 
sa t is f ied by n o n - A r c h i m e d i a n m a t r i x n o r m s and to show the ex i s t ence 
(in a p p r o p r i a t e c a s e s ) of a bound equal to the s p e c t r a l r a d i u s of a 
m a t r i x . The concept of a n ^ f - u n i t a r y m a t r i x y ie lds r e s u l t s concern ing 
the n o n - s i n g u l a r i t y of a c l a s s of m a t r i c e s over a n o n - A r c h i m e d i a n 
field as wel l a s c e r t a i n p r o p e r t i e s of the i r i n v e r s e s and s p e c t r a . 
T h e r e follow e s t i m a t e s for the r a t e of conve rgence of c e r t a i n 
i t e r a t i v e p r o c e s s e s over a n o n - A r c h i m e d i a n field and e x a m p l e s of the 
u s e of m e t h o d s of s u c c e s s i v e app rox ima t ion for the solut ion of s y s t e m s 
of l inea r equat ions and the i n v e r s i o n of m a t r i c e s over the field of p - a d i c 
numb er s . 
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