Commentationes Mathematicae Universitatis Carolinae

Charles J. Mozzochi
On symmetric generalized uniform spaces

Commentationes Mathematicae Universitatis Carolinae, Vol. 10 (1969), No. 2, 163--165

Persistent URL: http://dml.cz/dmlcz/105223

Terms of use:

© Charles University in Prague, Faculty of Mathematics and Physics, 1969

Institute of Mathematics of the Academy of Sciences of the Czech Republic provides access to
digitized documents strictly for personal use. Each copy of any part of this document must
contain these Terms of use.

This paper has been digitized, optimized for electronic delivery and
stamped with digital signature within the project DML-CZ: The Czech Digital
Mathematics Library http://project.dml.cz


http://dml.cz/dmlcz/105223
http://project.dml.cz

Commentationes Mathematicae Universitatis Carolinae
10,2 (1969)

ON SYMMETRIC GENERALIZED UNIFORM SPACES

C.J. MOZZCHI, Hartford

In this paper we provide answers to four questions
raised by the author in [1]. X
(QI) Does every symmetric generalized uniform space have
an open base? No. (QZ) Does there exist a symmetric gene-
ralized uniform space which has a convergent filter which
is not Cauchy? Yes. (Q3) Is there a proximity class of .
gsymmetric generalized uniformities with more than two to-
tally bounded elements? Yes. (Q4) Does there exist a to-
tally bounded uniformity which is not p-¢orrect or p-cor-
rect of degree n ? Yes. ‘

Let R denote the reals, let I denote the positive in-
tegers. Let A:{(x,zy.)lxary.eR}.Let A* =

= {(x,y) I x=-qpeR}.Let I =[-1/m, 1/m ] for each
mel.Let B, = ((I,x I )-A*)u A  for each
mel.Lt B={B,ImelI}.
Theorem. 43 1is a base for a symmetric generali-
zed uniformity % on RY that has the following proper-
ties:

(1) For every U,V 4n U (UNV)e U -
() (0,0) ¢ B for every m € 1 ; 8o



that U does not have an open base, and U is not
p-correct.

(3) (Bnp-B,) NUR x R)-B )#¢ for eve-
ry m,m in L.

(4) The neighborhood system of 0 is a conver-
gent filter in (R, J (%U)) that is not Cauchy with
respect to U .

(5) (R,U) 1is complete.

(63 J(U) 1is not compact; so that % is
not totally bounded.

Proof. The proof that J3 is a base for a sym-
metric generalized uniformity on R is straightfor-
ward, for suppose & e B,LAINB , 1t &+ 0 ,
then there exists m e I such that B, [£] =4
(choose m such that 1/m < 4] ). It &4 '= 0
then there exists a,, € AN (-1/m , 1/m ] such
that (a,,0)e B, . If a, = 0, thenB, (01 c

c B,LAl. 1t g, # O, thenfor any m € I  such
that 1/m < la, | we have that B, [0] c B, [Al.
Proot 1. (B, NB,)=8,, it m =2m.

Proof 2. (04 x 0,) 0N (A¥- (0,0))#+ @ for
every 0,, 0, in N'(0) , the neighborhood sys-
tem of 0.

Progt 3. (B, B,)N(A*- (0,00 # @ for e-
very mel.

Proof 4. Same as proof of 2.




Proof 5. Let & be a weakly Cauchy filter in
(R,J(U)) .For every m € I there exists X €
eR such that B, (x,)e 7F . Suppose for some

mel X, €(X-[-1/m ,1/m]) . Then F o N (Xy),

the neighborhood system of X, - Suppose for every
m el we have that -1/m < x, £ 1/m . Then
0 18 a cluster point for % .

Proof 6. {x3 is open if X # O , and for
each m e 1 (-1/m  1/m ) 1s an open neighborhood .
of 0.

By a suitable modification of the above construc-
tion it is possible to prove the following

Theorem. There exists a symmetric generalized uni-
formity U on R  without an open base that gene-

rates the usual topology for R such that for every
u,v in U (UNV)e U .

Theorem. There exists a totally bounded symmetric
generalized uniform space that is not p-correct or p-
correct of degree m for every m € I .
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