
ONTARIO MATHEMATICAL MEETINGS 

The second Onta r io M a t h e m a t i c a l Meet ing was held 
Sa tu rday , D e c e m b e r 10, 1966 at Sidney Smith Bu i ld ing , 
U n i v e r s i t y of T o r o n t o . R e s e a r c h p a p e r s w e r e p r e s e n t e d in 
the m o r n i n g , followed by lunch at M a s s e y College, followed 
by a o n e - h o u r a d d r e s s by P r o f e s s o r S. Sakai (Univers i ty of 
Pennsy lvan i a ) ent i t led : D e r i v a t i o n s of W * - a l g e b r a s . A b s t r a c t s 
of r e s e a r c h p a p e r s which w e r e p r e s e n t e d a r e a s fo l lows: 

6 6 . 7 N . M . dos Santos (Queen ' s Unive r s i ty ) 
On the Loca l D i s t r i bu t ion of S ingu la r i t i e s of 
Di f fe ren t iab le Maps 

Le t <p:M-*L be a differ ent iab le m a p of man i fo lds , M 
m 

the space of k - t h o r d e r tangent v e c t o r s a t meM , and 

S (M ) the s y m m e t r i c k - t h power M 4 . . . 4 M 
m m m 

Using the n a t u r a l i s o m o r p h i s m 

M k 

Sk(M ) * — 2 2 -
m M 1 " 1 

m 

we a s s o c i a t e with the k - t h o r d e r d i f fe ren t ia l 
k k k 

d <p : M -*• L / . the l i nea r m a p 
m m ç?(m) 

L k 

" m m . k - 1 / w k - l . 
d <p(M ) 

m 

To e a c h XeM we a s s o c i a t e the l i nea r s u b s p a c e s of 
m 

N = k e r â<p : 
m 

N ( X , m ) = [AeN ; <pZ (X#A) = 0] 
1 m m 

and 
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N 2 ( X , m ) = [ A e N ^ X , m ) ; ^ ( X # X # A ) = 0] . 

L e t o r d ( m ) = d i m N a n d k . ( X , m ) = d i m N (X, m ) f o r 
m i i 

i = 1, 2 . 

T H E O R E M , With t h e a b o v e n o t a t i o n if v i s a n y s m o o t h 
c u r v e i n M t a n g e n t t o X a t m = v ( l ) t h e n t h e r e e x i s t s a 
r e a l n u m b e r e > 0 s u c h t h a t 

o r d v ( t ) < k ( X , m ) < K ( X , m ) < o r d ( m ) 
"~ 2 "" 1 ~~ 

f o r a l l t ^ 1, l - e < t < l + e . 

6 6 . 8 H . S . M . C o x e t e r ( U n i v e r s i t y of T o r o n t o ) 
M i d - C i r c l e s and L o x o d r o m e s 

A n y t w o c i r c l e s h a v e a t l e a s t o n e m i d - c i r c l e w h i c h i n t e r ­
c h a n g e s t h e m b y i n v e r s i o n . T w o t a n g e n t o r n o n i n t e r s e c t -
i n g c i r c l e s h a v e a u n i q u e m i d - c i r c l e , w h o s e c o n s t r u c t i o n 
p r e s e n t s a n i n t e r e s t i n g p r o b l e m . A n o t h e r s u r p r i s i n g l y 
n e g l e c t e d s u b j e c t i s t h e f a m i l y of l o x o d r o m e s , w h i c h a r e 
i n v e r s e s of e q u i a n g u l a r s p i r a l s , T h e s e p l a n e c u r v e s 
( r e l a t e d to t h e b e t t e r k n o w n s p h e r i c a l l o x o d r o m e s b y 
s t e r e o g r a p h i c p r o j e c t i o n ) g i v e t h e i r n a m e to t h e m o s t 
g e n e r a l k i n d of M ô b i u s t r a n s f o r m a t i o n : t h e " l o x o d r o m i c " 
h o m o g r a p h y . I t i s i n t e r e s t i n g to s e e w h i c h c e n t r e s of 
i n v e r s i o n w i l l y i e l d c e n t r a l l y s y m m e t r i c l o x o d r o m e s . A 
t h i r d p r o b l e m i s t h e c o n s t r u c t i o n of t he i n v a r i a n t p o i n t s 
of t h e M ô b i u s i n v o l u t i o n (A B )(A B ) t h a t i n t e r c h a n g e s 

two g i v e n p a i r s of p o i n t s . 

6 6 . 9 K . K . O b é r a i ( Q u e e n ' s U n i v e r s i t y ) 
S p e c t r u m of a S p e c t r a l O p e r a t o r 

F o q u e l [ P a c . J . M a t h . 8 ( 1 9 5 8 ) , 5 1 - 6 5 ] p r o v e d t h a t if T 
i s a s p e c t r a l o p e r a t o r o n a B a n a c h s p a c e E t h e n t h e 
s p e c t r u m of T c o i n c i d e s w i t h i t s a p p r o x i m a t e s p e c t r u m . 
We g i v e a s i m p l e e x a m p l e to s h o w t h a t t h i s i s n o t n e c e s ­
s a r i l y s o if E i s a F r e c h e t s p a c e a n d w e p r o v e : L e t E 
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be a complete locally convex space and let T be a spectral 
operator of finite type on E with compact spectrum. Then 
the spectrum of T coincides with its approximate spectrum 
(this resul t is actually proved with a slightly less res t r ic t ive 
condition on the spectrum of T ). 

66.10 R. litis (University of Toronto) 
Some Algebraic Structure in the Dual of a Compact Group 

Let G be a compact topological group and let GA de­
note the set of equivalence classes of continuous, irreducible, 
unitary representations of G . An element v in G" is 
called compact if the tensor powers of y and its conjugate 
contain only a finite number of elements of G* . The com­
pact elements are precisely the members of G~ which an­
nihilate (map onto an identity operator) the component of 
the identity in G . An element y in G* is compact if and 
only if the range of y is finite. It follows that: (1) G is 
connected if and only if the range of y is finite for all non-
trivial y in G* , and (2) G is totally disconnected if and 
only if the range of y is finite for all y in G" , Two ap­
plications of the preceeding resul ts a r e : (1) If G is per io­
dic, then G is totally disconnected, and (2) G is connected 
if and only if G is divisible. 

66.11 E. Zakon (University of Windsor) 
On the Essential Metrization of Uniform Spaces 

Two uniformities (filters of "entourages11) U and V on a 

space T are said to be m-equivalent (m being an outer 
measure on all subsets of T) if, for any UeU and VeV , 

there are V A E V and U sU such that 

m(U [x] - V[x]) = 0 = m(V [x] - U[x]) for all xeT . We 

say that a uniform space (T, U) is essentially (pseudo) 

metr izable, with respect to m , if (T, V) is (pseudo) 

metr izable in the ordinary sense, for some V that is 

m-equivalent to U . Results : 
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(1) A method is developed which makes it possible to con­
struct in any uniform space (T, U) an outer measu re m 

(in general , not unique) under which (T, U) is essentially 

pseudometr izable . 

(2) Several theorems are proved on essential pseudo-
metr izabi l i ty with respect to a prescr ibed m . For ex­
ample, a separable space (T ,U) is essentially pseudo-

metr izable with respect to m , if U is m-equivalent to 

a uniformity V with a nested base . Other such conditions 

apply to uniform LdndelÔf spaces and to compact spaces . 

66.12 N. Dinculeanu ( Q u e e r s University) and 
C. Foias (University of Bucharest) 
Algebraic Models for Measure Preserv ing Transformations 

(F, U, <p) is an algebraic ergodic system (a. e. s. ) if F is 
an abelian group, U is an automorphism of F and cp is 
a function of positive type such that <p« U = ç . Example: 
T an invertible measure preserving ( i . m . p . ) t ransfor­
mation on a probability measu re space (X, 2 , \x) , F(u) the 
set of the equivalence c lasses feL»00 (\i) with |f| = 1 , 

U f = f - T for feL2(u) , <p (f) = f tap ; then 
X JO. 

(F(UL) , U _ , <p ) i s an a, e . s . . An a . e . s . (r,U,<p) i s 
T n 

an algebraic model for T if there exists an injective 
homomorphism j :F-*-F (u) with U j = jU and <p = <p »j , 

2 ^ 
such that jF generates L (|JL) , Every T has an algebraic 
model . Every a . e . s . is an algebraic model for some T . 
Conjugacy can be character ized by means of algebraic 
models . An a . e . s . (F, U, ç) is d iscrete if F contains the 
ci rc le group C and <p(y) = y<Pr[y) for yeF . The i . m . p , 
t ransformations with discre te algebraic models can be 
character ized by means of the (F, U) par t of algebraic 
models (F, U, <p) . These transformations contain the 
ergodic t ransformations with d iscre te spectrum and those 
with quas i -d iscre te spect rum. 
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