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ONTARIO MATHEMATICAL MEETINGS 

The fifth On ta 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 2, 1967 a t Sidney Smith Bui 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 Sir Dan ie l Wilson R e s i d e n c e , 
followed by an a d d r e s s by P r o f e s s o r J . G l i m m ( M a s s a c h u s e t t s 
Ins t i tu t e of Technology) en t i t l ed : Gas D y n a m i c s and Rela ted 
N o n - l i n e a r Hype rbo l i c E q u a t i o n 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 as fo l lows: 

6 7 . 1 6 S .H . Smi th (Un ive r s i t y of Toronto) 
The I m p u l s i v e Motion of a Wedge in a V i scous F lu id 

A wedge i s s i tua ted at r e s t in a v i s c o u s liquid when i t 
i s g iven an i m p u l s i v e ve loc i ty along i t s l ine of s y m m e t r y ; 
this cons t an t ve loc i ty i s ma in t a ined for a l l subsequen t 
t i m e . In this work we c o n s i d e r the r e s u l t a n t m o t i o n 
in the bounda ry l aye r along the face of the w e d g e . 

We f i r s t c o n s i d e r two d i f ferent ( l inea r ) d i f fe ren t i a l 
equa t ions which a p p r o x i m a t e the n o n - l i n e a r equa t ions 
of mo t ion ; one i s m o r e a c c u r a t e at the edge of the 
bounda ry l aye r and the o the r a t the face of the w e d g e . 
F r o m these i t i s concluded tha t t h e r e i s a c e r t a i n t i m e , 
depending on the pos i t ion , dur ing which the fluid i s 
u n a w a r e of the p r e s e n c e of the leading edge . This 
effect i s then in i t i a l ly fel t a t the edge of the b o u n d a r y 
l aye r be fo re p r o c e e d i n g to diffuse i n w a r d s th rough the 
l a y e r to the face of the wedge . E s t i m a t e s a r e g iven 
for the t i m e r e q u i r e d for th is s teady s t a t e to be 
v i r t u a l l y c o m p l e t e . 

The full n o n - l i n e a r equa t ions a r e then c o n s i d e r e d to 
fu r t he r i n v e s t i g a t e the mo t ion at t h r e e p a r t i c u l a r 
s t a g e s . Th i s i s ach ieved f i r s t l y soon af ter the 
i m p u l s i v e s t a r t , and secondly when the effect of the 
leading edge f i r s t e n t e r s the e x p r e s s i o n s for the 
ve loc i ty , which it i s shown to do with an e s s e n t i a l 
s i n g u l a r i t y . F i n a l l y we not ice tha t for l a r g e t i m e s 
the uns t eady m o t i o n has an exponent ia l d e c a y . 
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67 .17 Wolfgang E i c h h o r n ( U n i v e r s i t a e t W u e r z b u r g and 
(vis i t ing) U n i v e r s i t y of Water loo) 
Functional Equations in Vector Spaces, Composition 
A l g e b r a s , and S y s t e m s of P a r t i a l D i f f e r en t i a l 
Equa t ions 

The following p r o b l e m i s c o n s i d e r e d : Le t X be a 
v e c t o r s p a c e over a field F of c h a r , i- 2 . F ind 
l inea r m a p p i n g s L=L(x) of X in to the v e c t o r s p a c e 
Horn (X, X) of the l i n e a r t r a n s f o r m a t i o n s of X with 
the p r o p e r t y that t h e r e e x i s t o the r s u c h m a p p i n g s , 
say M=M(x), such tha t the func t iona l equa t ion 

(1) M(x)L(x) - fJi(x)I 

h o l d s . Wri t ing 

I: i den t i ty m a p X -*- X 

JJL: X~>F, {JL i 0, a q u a d r a t i c f o r m 

n a n d 
S or... — for L(x) and T, 6. ., — for M(x) 

i = l l i = l i 

(j, k = 1, 2, . . . , n) 

one s e e s tha t (1) con ta ins the p r o b l e m of the e x i s t e n c e 
of " g e n e r a l i z e d C a u c h y - R i e m a n n e q u a t i o n s " which a r e 
connected wi th a s ing le second o r d e r d i f f e r en t i a l 
equa t ion (ana logous to the connec t ion b e t w e e n the 
c l a s s i c a l C—R. equa t ions and the L a p l a c i a n ) . 

R e s u l t s . 1) _Let L, M, \i b£ a so lu t ion of (1) . L e t 
the a l g e b r a A defined by L [by xy : = L(x)y; th i s i s 
a b i l i n e a r mapp ing XxX -* X, i . e . , (X, xy) i s an 
a l g e b r a ] be i s o t o p i c [ s e e A l b e r t , Ann. M a t h . jL3 (1942), 
p . 696] to an a l g e b r a A with iden t i ty e l e m e n t e. 
Then A i s an a l t e r n a t i v e q u a d r a t i c a l g e b r a , i . e . , a 
c o m p o s i t i o n a l g e b r a in c a s e JJL i s n o n d e g e n e r a t e . 
It i s known that e v e r y c o m p o s i t i o n a l g e b r a i s one of 
the following 1 , 2 , 4 , or 8 d i m e n s i o n a l a l g e b r a s : 
F e , F © F , e x t e n s i o n f i e lds of F of d e g r e e 2, 
q u a t e r n i o n a l g e b r a s , Cayley a l g e b r a s . 2) If A as 
defined in 1) i s a d iv i s ion a l g e b r a , then i t i s i s o t o p i c 
to a c o m p o s i t i o n a l g e b r a . 3) If the d i m e n s i o n of X i s 
f in i te and even if JJL i s n o n d e g e n e r a t e then t h e r e e x i s t 
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so lu t ions of (1) whose c o r r e s p o n d i n g a l g e b r a s a r e not 
i so top i c to c o m p o s i t i o n a l g e b r a s . However such 
so lu t ions again only ex i s t in d i m e n s i o n s 2, 4, 8. 

The app l i ca t ion of the above r e s u l t s to the p r o b l e m of 
the e x i s t e n c e of g e n e r a l i s e d C . - R . equa t ions i s 
i m m e d i a t e . 

6 7 . 1 8 Benno A r t m a n n ( M c M a s t e r Unive r s i ty ) 
On the r e l a t i o n s be tween H j e l m s l e v P l a n e s and 
Modula r L a t t i c e s 

A l i s t of e l e m e n t s a, . . . . . a of a m o d u l a r l a t t i ce L 
1 n 

with g r e a t e s t e l e m e n t U and l e a s t e l e m e n t N i s said 
to be a homogeneous b a s i s of L, if the a. a r e 

independent , p a i r w i s e p e r s p e c t i v e and the i r union is U. 
We cons ide r the c a s e w h e r e n = 3 and the quot ien ts 
L(N, a.) a r e c h a i n s . We define A = {p € L / p i s a 

c o m p l e m e n t of a, \J a^ or a , U a0 or a^\J a0 and 
1 2 1 3 2 3 

B = {g e L / g i s a c o m p l e m e n t of a or a or a } 

and ca l l A the se t of po in t s , B the s e t of l i n e s . An 
inc idence r e l a t i o n | i s induced by the o r d e r r e l a t i o n of 
L . With fu r the r a s s u m p t i o n s conce rn ing the e x i s t e n c e 
of c e r t a i n r e l a t i v e c o m p l e m e n t s , the s y s t e m H = (A, B, | ) 
t u r n s out to be a p r o j e c t i v e H je lms l ev p lane in the s e n s e 
of W. K l ingenbe rg , Ma th . Z e i t s c h r . j6£. If the cha ins 
L(N, a.) a r e of length 2, then H i s un i fo rm (defined 

as done for the affine c a s e by H. Luneburg , Math . 
Z e i t s c h r . ]_9) or a p r o j e c t i v e p l a n e . E v e r y un i fo rm 
H j e l m s l e v p lane can be obtained f rom a su i t ab le l a t t i ce 
L in the way d e s c r i b e d above . 

67 . 19 Walter Benz (Bochum and Wate r loo , Ontar io ) 
A C h a r a c t e r i s a t i o n of the G e o m e t r y of C i r c l e s in the 
Minkowsk ian P l a n e ove r a F ie ld 

Given the r ing L of p s e u d o - c o m p l e x n u m b e r s ove r the 
c o m m u t a t i v e field K of c h a r a c t e r i s t i c ^ 2 . The 
p r o j e c t i v e l ine K1 over K can be c o n s i d e r e d a s a 
s u b s e t of the p r o j e c t i v e l ine L ' ove r L . E v e r y 
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subset of L' , which is of the form (K!) with 
ye P G L (2, L) is called a pseudo-euclidean (or 

minkowskian) c i r c l e . By means of the two maximal 
ideals of h two para l le l - re la t ions on the set of 
points can be introduced. The resu l t s are an axiomatic 
charac ter isa t ion of the above described geometr ies 
and the determination of some automorphism groups 
connected with these geomet r ies . 
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