
The open mapping and closed g r aph t h e o r e m s in topologica l v e c t o r 
s p a c e s , by T. Husa in . (Oxford m a t h , m o n o g r a p h s ) . 

Of the s even c h a p t e r s of this book, the f i r s t two a r e i n t r o d u c t o r y : 
Chapter I r e v i e w s , without p roofs , the e l e m e n t a r y defini t ions and r e 
su l t s of g e n e r a l topology and vec to r s p a c e s (without topology) . Chapter 
II is a b r i s k t r e a t m e n t of the c l a s s i c a l r e s u l t s on topological vec to r 
s p a c e s : H a h n - B a n a c h t h e o r e m , b a r r e l l e d and bo rno log i ca l s p a c e s , 
B a n a c h - S t e i n h a u s t h e o r e m , dual i ty; m o s t of the p roofs a r e given h e r e . 

With Chapter III begins the book ' s t h e m e , the s tudy of the open 
mapping and c losed g r a p h t h e o r e m s , whose s t a t e m e n t s a r e as fo l lows: 
(A) A l i nea r and continuous mapping f of E onto F is open. 
(B) A l i n e a r mapping g of F into E with c losed g raph in F X E is 
con t inuous . 

The p r o b l e m i s to find i n t e r e s t i ng p a i r s of topologica l vec to r 
s p a c e s E, F for which these s t a t e m e n t s a r e both t r u e : B a n a c h ' s 
c l a s s i c a l r e s u l t i s that one can take for E a comple te m e t r i z a b l e space 
and for F a B a i r e s p a c e . The proof, toge the r with some c lose ly r e 
lated g e n e r a l i z a t i o n s , is given in Chapter III. Chapter IV goes beyond, 
with the in t roduc t ion of the idea of B - comple te s p a c e s , due to V. P t a k . 
A mapping f :X-*-Y of topological s p a c e s is cal led a l m o s t open if, for 
any neighborhood U of any point x e X , the c l o s u r e f(U) is a ne ighbor 
hood of f(x) ; a B - c o m p l e t e local ly convex space E is defined by the 
condi t ion that any l i nea r , cont inuous and a l m o s t open mapp ing of E onto 
a loca l ly convex space F is open. Then, P t â k and the R o b e r t s o n s have 
p roved that s t a t e m e n t s (A) and (B) a r e t r ue if E is a B - c o m p l e t e loca l ly 
convex space and F a b a r r e l l e d s p a c e . Chapter IV p r o v e s t h e s e r e s u l t s 
as wel l as a f a i r l y l a r g e n u m b e r of c h a r a c t e r i z a t i o n s and p r o p e r t i e s of 
B - c o m p l e t e s p a c e s . 

Chap te r s V and VI r e l a t e the notion of B - c o m p l e t e n e s s and o ther 
not ions ref ining " c o m p l e t e n e s s " to the t heo ry of dua l i ty . On the dual 
E1 of a loca l ly convex space , the ew ' - topology is defined as the f ines t 
which co inc ides with cr(E', E) on each equicont inuous s u b s e t of E1 . A 
comple t e s p a c e is c h a r a c t e r i z e d by the fact that each hyperp lane in E1 

which i s c losed for o-(Ef, E) is a l so e w * - c l o s e d . If in this s t a t e m e n t 
one r e p l a c e s " h y p e r p l a n e " by "vec to r s u b s p a c e " one gets B - c o m p l e t e n e s s ; 
a s t i l l s t r o n g e r p r o p e r t y i s the " h y p e r c o m p l e t e n e s s " of Kel ley , which 
one obta ins th is t i m e by r ep l ac ing " h y p e r p l a n e " by "convex c i r c l ed s e t " . 
T h e s e not ions a r e studied in Chapter V; i t i s not known whether " B -
c o m p l e t e n e s s " and " h y p e r c o m p l e t e n e s s " a r e equivalent , but t h e r e a r e 
B - c o m p l e t e s p a c e s which a r e not c o m p l e t e . 

Another a s p e c t of the theo ry of the ew' s- topology is the t heo ry of 
S - s p a c e s , c r e a t e d by the author and developed in Chapter VI: an S- space 
is a loca l ly convex space E such that on E ' the ew - topology co inc ides 
with the topology of un i form conve rgence in p r e c o m p a c t s e t s of E . 
T h e s e s p a c e s a r e not n e c e s s a r i l y comple t e , but the comple t ion of an 
S - space is h y p e r c o m p l e t e and an S- space ; the c o n v e r s e is unknown. 
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Chapter VI also takes up the propert ies of subspaces, quotients and 
duals of S- spaces. 

Fina l l y , Chapter VII i s a l so an e l a b o r a t i o n of o r i g i n a l i d e a s of the 
a u t h o r . Given a c l a s s v of loca l ly convex s p a c e s , one def ines the c l a s s 
B ( ^ ) as cons i s t ing of t hose loca l ly convex s p a c e s E such that , for any 
s p a c e F in £ , s t a t e m e n t (A) is t r u e for a l m o s t open m a p p i n g s ; if J 
i s the c l a s s of b a r r e l l e d s p a c e s , B ( ' J ) - s p a c e s a r e thus the B - c o m p l e t e 
s p a c e s defined e a r l i e r . The au thor chiefly i n v e s t i g a t e s in that c h a p t e r 
what can be said of s t a t e m e n t (B) for B(if)- s p a c e s , for v a r i o u s 
c l a s s e s 1$ . 

A de ta i led h i s t o r i c a l note , a b ib l iog raphy and two indexes end the 
book, which is conc i se ly and c l e a r l y w r i t t e n . 

J . Dieudonné, Nice 

G e s c h i c h t e und T h é o r i e d e r K e g e l s c h n i t t e und de r F l a c h e n zwei ten 
G r a d e s , by Kuno F l a d t . E r n s t K le t t V e r l a g : S tu t tga r t , 1965. x + 374 
p a g e s . 185 figs-. D M 4 8 . 

M o r e than fifty y e a r s ago the au thor , then s t i l l a s tudent , fel t 
a l r e a d y the need for the type of book tha t he has now w r i t t e n . Of m o d e r 
a te s i z e , i t should conta in the e s s e n t i a l p r o p e r t i e s of the conic s e c t i o n s 
in a p r e s e n t a t i o n which r e c a p i t u l a t e s the h i s t o r i c a l d e v e l o p m e n t of th is 
t h e o r y . The r e s u l t of the au thor 1 s l i fe- long occupa t ion with the sub jec t 
can be highly r e c o m m e n d e d to s t uden t s and t e a c h e r s of m a t h e m a t i c s 
a l i k e . Compared with J . L. Cool idge ' s " H i s t o r y of the conic s e c t i o n s 
and q u a d r i c s u r f a c e s " (Oxford, 1945, Dover R e p r i n t 1947), F l a d t ' s book 
pu ts e m p h a s i s on e l e m e n t a r y m e t h o d s in the s e n s e of F e l i x K l e i n ' s 
" E l e m e n t a r y m a t h e m a t i c s f r o m an advanced s t andpo in t " . 

P a r t I (140 p p . ) t r a c e s the h i s t o r i c a l d e v e l o p m e n t of the t h e o r y of 
the con ies and q u a d r i c s f r o m ant iqui ty to the p r e s e n t , s u m m a r i z i n g the 
w o r k s of the m o r e i m p o r t a n t m a t h e m a t i c i a n s whose n a m e s a r e connected 
with i t ( M e n a e c h m u s , Eucl id , Apol lon ius , D e s a r g u e s , P a s c a l , P o n c e l e t , 
S te ine r , von Staudt, P l u c k e r , Mbbius , Salmon, Cayley, Kle in and m a n y 
m o r e a r e d i s c u s s e d ) . The u s e of m o d e r n a l g e b r a i c and g e o m e t r i c a l 
f o r m u l a s and language enable the author to do th is in a c o n c i s e and ye t 
r e a d a b l e f o r m . P a r t II (190 p p . ) bu i lds up the t heo ry of the con ies in a 
m o r e s y s t e m a t i c way. Guiding p r i n c i p l e i s K l e i n ' s c l a s s i f i c a t i o n of 
g e o m e t r i e s a c c o r d i n g to i n v a r i a n t s unde r g r o u p s of t r a n s f o r m a t i o n s . 
Euc l idean , affine and p r o j e c t i v e t r e a t m e n t follow e a c h o the r , with a 
s p e c i a l sec t ion on con ies as p r o j e c t i o n s of the c i r c l e . P a r t III (20 p p . ) 
g ives an out l ine of an e l e m e n t a r y t r e a t m e n t of q u a d r a t i c s u r f a c e s , while 
P a r t IV (16 p p . ) con ta ins a ske l e ton s u m m a r y of m o d e r n m e t h o d s 
( v e c t o r s , m a t r i c e s , i n v a r i a n t s , a x i o m a t i c s , e t c . ) , with r e f e r e n c e to 
r e c e n t G e r m a n l i t e r a t u r e . The i m p o r t a n c e of the con ie s for the found
at ion of g e o m e t r y , which Cayley r ecogn ized f i r s t , i s s t r e s s e d , but a 
de ta i led t r e a t m e n t would have gone beyond the scope of th is unique book. 

C . J . S c r i b a (Hamburg) 
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