
THESES ABSTRACTS 

B r u c e T. Ba l l inger , Complete extens ions of o rde red s e t s , McGil l 
Univers i ty , June 1969. (Superv isor : J . Lambek) 

A c o m p a r i s o n is made between the complet ions of o rde red se t s studied 
by Banaschewsk i [Hul lensys teme and Erwe i t e rungen von Quas i -Ordnungen, 
Z e i t s c h r . f. Math. Logik und Grundlagen d. Math. 2 (1956) 117-130] and the 
comple t ions of ca t ego r i e s studied by Lambek [Math. Lec tu re Notes 24 (1966) 
Spr inger V e r l a g ] . However, in cons ider ing the comple t ions of an o rde r ed set , 
r e g a r d e d as a ca tegory , functors into the ca tegory of se t s a r e rep laced by 
functors into the ca tegory 2. In p a r t i c u l a r , the following r e s u l t s a r e obtained. 

The ca tegory of functors f rom E to 2 is i somorph ic to the l a r g e s t 
c l o s u r e extension of the (par t ia l ly) o rde red set E . The ca tegory of a l l those 

functors f rom E to 2 which p r e s e r v e all finite infima contains the ideal 
ex tens ion of Banaschewsk i ; in fact, it is i somorph ic to the la t te r when E is a 

l a t t i ce . The ca t egory of all those functors f rom E to 2 which a r e p roduc t s 
of r e p r e s e n t a b l e functors is the Dedekind comple t ion . It is observed that the 
Dedekind comple t ion cannot be m a d e into a functor in a na tu ra l way. 

Rober t P a r é , Absolute p r o p e r t i e s in ca tegory theory, McGil l Univers i ty , 
June 1969. (Superv i sor : J. Lambek) 

A p r o p e r t y p r e s e r v e d by al l functors is called abso lu te . Absolute 
i n v e r s e l imi ts a r e invest igated; in p a r t i c u l a r a coequa l ize r is shown to be 
absolu te if and only if a c e r t a i n finite se t of equations is sa t i s f ied . Absolute 
coequa l i ze r s a r e compared with B e c k ' s con t rac t ib le coequal izer s; in fact B e c k ' s 
" t r i p l e a b l e n e s s " t h e o r e m is re formula ted by rep lac ing the la t ter concept by the 
f o r m e r . This al lows one to r e p l a c e computat ional proofs involving s y s t e m s of 
equat ions by conceptual proofs depending on the p r e s e r v a t i o n of p r o p e r t i e s by 
f u n c t o r s . Also two new v a r i a n t s of B e c k ' s "vu lga r " t r i p l eab l enes s t h e o r e m a r e 
proved and i l l u s t r a t e d . 

D i a g r a m s in addit ive c a t e g o r i e s which a r e p r e s e r v e d by a l l addi t ive 
functors a r e called addit ively abso lu te . Conditions on d i r e c t l imi ts to be 
addi t ively absolute involve s u m s . 

P r o p e r t i e s of functors p r e s e r v e d by al l hyperfunctors of the hype rca t ego ry 
of al l c a t e g o r i e s into i tself a r e a l so s tudied. Thus a functor between s m a l l 
c a t e g o r i e s p r e s e r v e s i n v e r s e l imi ts absolute ly if and only if it p r e s e r v e s mono-
m o r p h i s m s abso lu te ly . Assuming only that the sou rce ca tegory has spl i t 
i dempoten t s , one m a y infer that such a functor has an adjoint . 

K. L. Duggal, On a genera l i za t ion of TT- s t r u c t u r e s , Univers i ty of Windsor, 
September 1969. (Superv i sor : K. L. Eliopoulos) 

The a im of the p r e s e n t work is to gene ra l i ze the IT - s t ruc tu re s of 
G. Legrand (Thèse ; Rendicont i del c i rco lo Matemat i co di P a l e r m o ; Sér ie 
2 , t . v i i , 1958, pp . 323-354; t . v i i i , 1959, pp . 5-48) by cons ider ing 

701 

https://doi.org/10.1017/S0008439500030952 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500030952


a linear operator J acting on the complexified tangent space T of a differentiate le 

r+1 r+1 
manifold V satisfying a relation of the form J = \ (identity), where 

r _> 1 is an integer and X a nonzero complex constant. Such structures will 
be called Almost r-Product Structures, briefly, a. r . p. s . 

We introduce the subject by giving the necessary historical background as 

well as some comments on important results. 

00 
We define an a . r . p . s . on a differentiable manifold V (of class C ) and 

c n 
introduce bases adapted to this structure. This helps us to obtain a characterization 

of the infinitesimal connections (defined on the set of adapted bases which has a 

natural structure of principal fibre bundle) in terms of J . Further, we generalize 

the concepts of curvature tensor and the holonomy group of these connections. 

Next we consider a complex symmetric tensor G on V equipped with 

a . r . p . s . Introducing the compatability condition JG = \G , we obtain a singular 
Riemannian structure subordinate to the a . r . p . s . By defining special adapted 
bases and special connections, we are able to get a characterization of these 
connections by conditions on J and G . We also obtain a characterization of 
these singular Riemannian structures in terms of the holonomy groups of these 
connections. 

In order to investigate the conditions for complete integrability of a . r . p . s . , 
we give a short introduction on completely integrable systems and construct a 
tensor determined on this structure which we call the torsion tensor. 

The operators C and M of Lichnerowicz are generalized by the operators 
s s 
C and M as follows: 

C cj)(v1 , . . . , vfc) = 4>(Jvl , Jvt) 

M${vi ,v t) = 2 c b ^ , . . . , Jvk, vt) 
k = 1 

c 
where v, v G T , è is a t-form and 1 < s < r + 1 . 

1 t x — — 

The following are the main results on the study of these operators. 

r + 1 
(a) Let r be an odd integer, s = — - — , cb a linear form, and T the 

torsion form of an a. r . p. s. Then, 

r+1 s s s r + i 
X deb + Cdcb - M d Ccb = 4X cb . T , 

702 

https://doi.org/10.1017/S0008439500030952 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500030952


s s 
Cons idera t ion of these o p e r a t o r s M , C a lso gives a local r e s u l t for the 

t o r s ion form T : 

(b) T ( u , v ) = _-—^ ' N ( u , v ) 
4X 

where T(u , v) = t., u v ; t., a r e the components of the to r s ion tensor and 
jk jk 

N(u, v) is a genera l i za t ion of the Nijenhuis t e n s o r , 
s 

We again cons ider the complex s y m m e t r i c t ensor G and say that G is 
h e r m i t i a n with r e s p e c t to J if 

JG + t(JG) = 0 

whe re (JG) is the t r a n s p o s e of JG. 

The resu l t ing s t r u c t u r e is called an a lmos t r - p r o d u c t h e r m i t i a n s t r u c t u r e 
subord ina te to the a. r . p . s . , br ief ly H - s t r u c t u r e . Such s t r u c t u r e s m a y exis t 
on a dif ferent iable manifold of a d imens ion which has to be a mul t ip le of (r + 1 ) 
(where r _> 1 is an in t ege r ) . The manifold is not n e c e s s a r i l y of even d imens ion 
as stated in the study of I T - s t r u c t u r e s . Most of the other p r o p e r t i e s of the 
a l m o s t h e r m i t i a n s t r u c t u r e s in the broad sense gene ra l i ze in a n a t u r a l way to 
the H - s t r u c t u r e s . 

F ina l ly , we examine some deta i ls which appear in the study of H - s t r u c t u r e s 
by genera l iz ing the concepts of h e r m i t i a n and p s e u d o - h e r m i t i a n s t r u c t u r e s , a l m o s t 
kah l e r i an s t r u c t u r e s , kah le r i an and p s e u d o - k a h l e r i a n s t r u c t u r e s . 
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