
ABSTRACT O F THESIS 

Roy Wes twick , L i n e a r t r a n s f o r m a t i o n s of a G r a s s m a n n 
p roduc t s p a c e , p r e s e n t e d at the U n i v e r s i t y of B r i t i s h C o l u m b i a , 
M a r c h I960 ( S u p e r v i s o r , M . D . M a r c u s ) . 

The objec t ive of t h i s t h e s i s i s to d e t e r m i n e the l i n e a r 
t r a n s f o r m a t i o n s of a G r a s s m a n n p roduc t space which send the 
se t of n o n - z e r o G r a s s m a n n p r o d u c t v e c t o r s (a l so ca l led p u r e 
v e c t o r s ) into i t se l f . 

Le t U be an n - d i m e n s i o n a l v e c t o r s p a c e o v e r a field F 
and l e t r be an i n t e g e r such tha t 0 < r ^ n . The r - t h G r a s s ­
m a n n p r o d u c t space wi l l be denoted by A r ( U ) . S u b s p a c e s of 
A r ( U ) c o n s i s t i n g e n t i r e l y of p u r e v e c t o r s a r e ca l l ed p u r e s u b -
s p a c e s . 

With each n o n - z e r o p u r e v e c t o r of A r (U) we a s s o c i a t e an 
r - d i m e n s i o n a l s u b s p a c e of U . By s tudying the se t of s u b s p a c e s 
of U c o r r e s p o n d i n g to a b a s i s set of a p u r e s u b s p a c e of A r (U) 
we a r e ab le to deduce the f o r m of th i s p u r e s u b s p a c e . In th i s 
way we a r e able to c l a s s i fy the p u r e s u b s p a c e s of A r ( U ) , 
a r r i v i n g at only two e s s e n t i a l l y d i s t i nc t t y p e s . 

We next s tudy the m a x i m a l p u r e s u b s p a c e s , i . e , the p u r e 
s u b s p a c e s which a r e not conta ined in l a r g e r p u r e s u b s p a c e s . 
T h e y a r e of i m p o r t a n c e b e c a u s e the a s s u m p t i o n s on the l i n e a r 
t r a n s f o r m a t i o n s under c o n s i d e r a t i o n imp ly that a m a x i m a l pure. 
s u b s p a c e i s m a p p e d into a n o t h e r m a x i m a l p u r e s u b s p a c e . The 
f o r m of the t r a n s f o r m a t i o n i s now a l m o s t c o m p l e t e l y d e t e r m i n e d 
by e x a m i n i n g the i n c i d e n c e r e l a t i o n s b e t w e e n p a i r s of m a x i m a l 
p u r e s u b s p a c e s be fo re and a f t e r the t r a n s f o r m a t i o n is a p p l i e d . 
Some a l g e b r a i c m a n i p u l a t i o n s a r e then needed in o r d e r to 
d i s p l a y the f o r m of the t r a n s f o r m a t i o n c o m p l e t e l y . 

With the su i t ab le a s s u m p t i o n s , our r e s u l t s s t a t e tha t the 
t r a n s f o r m a t i o n s under c o n s i d e r a t i o n a r e induced by l i n e a r 
t r a n s f o r m a t i o n s of the v e c t o r s p a c e U, excep t p o s s i b l y when 
2r = n . When 2r = n two t ypes of t r a n s f o r m a t i o n s a r e p o s s i b l e . 
T h i s a r i s e s f r om the fact tha t the two t ypes of m a x i m a l p u r e 
s u b s p a c e s have the s a m e d i m e n s i o n s , (unlike the s i tua t ion 
when 2r 4 n ) . One type of t r a n s f o r m a t i o n ( those induced by 
l i n e a r m a p s of U) does not a l t e r the type of p u r e s u b s p a c e s , 
whi le t he o t h e r i n t e r c h a n g e s the two t y p e s . 
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