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sEMINAR UNIFORM SPACES 1975-76 

On hedgehoc-topologically fine unitorm spacea 

by Zdeněk �"'rolík, Jan Pelant, and Ji�í ·v11ímovský 

This paper is motivoted by the .following generel proble·m 

and program: Given a class JC oť spaces, is there the lar-
gest coreflective subclass of ':/C , and if �here is one, �nd 
"usef\11" descriptions of it. In this paper we study EXT, the 
cless of all X such that uniformly continuous real valued 
functionSi extend from subspaces to X. The most intere·stinc 
descriptions are 1n·terms of hedgehogs, the property of the 
space of all uniformly conťinuous functio�s to be a ring and

the dis t al st ruct ure. 

If X is a uniform space we denote by t;rX the set X en­
dowed with the fin�st uniformity ťopologically equivalent to 
X. The set of all uniformly continuous functions on X is de�
noted by U( X). H( A) will denote the hed�ehog over a set A,

that is the set of all < a,x) ,ae A, O�x 61, where we con­
sider <a,O) a (b,O) for all a, beA (the null of H(A)),_
with the metricd(<a,x},<a,y)) = lx-yl and

d( < a,x >, (b,y >) ::: x + y if a;.\= b. Recall that H(A) is an
injective uniform space (cf.[7]). H(eu) - t

:r 
will denote the

class _qt all X_for which any uniformly continuous mapping
t: x� H(GJ) remains uniformly continuous into tfH(CAl) •. In

an analogoua way we may define H(o<, )- tf for other cardinals,

R - t
f

, (I x w ) -tf, where I>< Cl> is the unitorm product
ot a compact interval I and � with the discrete uniformity. 
It is easy to verify that all these classes are coreflecti­
ve. For general éoreflections_ of this type see (81. 
Further important class of uniform apaces we want to work

with is the class of all X having the property that U(X) is 
a ring (1.e. U(X) is' closed under multiplicat1on). One can 
again pro�e the coreflectivity ot this class. 

Proposition 1: The follow1ng properties of a uniťorm 
apace X are equivalent: 
(a) U(X) is a ri�
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( bl i2 e U( X) whenever :fff. U (X). 

The proo:f is easy using the identity: 

t. g = ! c C:r + c>2 - c:r - g)2 >

Theorem l: Each oť -che :fol lowin& propert ies impliea 
the next one: 
(1) X is H( �) - tf
(2) X is R - tf 
(3) U(X) is a ri�

C.t) X is (I x GJ ) - tf
Proof: (1) � (2). Because o:ť coreflectivity ot

H(<:J) - t :r it suf:ťices to prove that (H{'4.l) - tt' )R =- tfR, 
Let us define two mappiI)8s :ť, g: R� H(Z), where Z ie 
tbe set oí� all inte�ers � ( 01· course H( Z) is uni.formly eq11i 
Valent to H(�).) 

;f(x) s --
.( n, Jx - nl)

""- < n, ln + 1 -

( n, I x -
,,,,__.. 

n + 
g(x) -

' ( n, \ X - n -

for x s [ n, ,1 n +· - ] ne. Z 
2 

t 

xl) for x � [ n + i ,n + U,

nEZ 
1 , )

-1 for x e t[ n - 2 , n ] , nt Z 
2 

.1 I > 2.. for x E [n, n + i], n 1:Z
2 

Both f, � are uniformly continuous, hence they are unifor
ly continuous from {H(w) - t

:r
)R into t:r1-f(Z).

t;eR has for basis or uniformity the covers ot the for11 V/

= 'W{-\ � n;n E. Z 1), where � n are positive reals and 'Z!/ 
consists of metrie linear covers of intervals [ n,n + 1] 
wit h radius €. n• Similarly, t:rff( A) has basis formed by 
covers 1ff = W' <- e. , -l & 

8
; a E. A\ l ) , E. , e 8 positive, 

sup e..8 < & , having an � -ball centred in the null o! 
a.. g A 
H( A) and the rest consists of metrie linear E 8-covers 
with centres in � < a,x >; e.. � x � 1 i • Let us take any 
W'( -í � n '\ ) fi-om the basie ot t;eR• Y/e may assume that all 
� n are less than ! . If we denote 'U z t J n,n + 1 [ ; 

D€.Z !u i] n - � ,n +; [; nE:Z\, then the cover 

f-1 [ W' ( Jf ' � �n} }] A ,-1 [ 1.0'C'{ ,--ie-.nJ)]"
. 't ... 



is uniform in CH( lA>) .. tf)R and retinea 'l/T(j ,( e. n l ) ť llen- ·· 

ce (H(w) - t
f

)R = t.rR• 

(2)� (3): Let XE.R - t
,t

, .tE.U(X). The mappi� f:can
, , 

. be decompbsed ae it, where t ie uni.tormly continuous into 
trR, i: t;rR-->- Ris the identity. ,r2 Ci.t') 2 = 1

2 t�, 1
2 is 

uniformly continuous, hence ,r2 is. Tbe rest followa from the 
,. 

Proposition 1. 
(3)-=> C.1): Take 'UJ'(. i� n J ) froa the basis ot 

t:e<I ,c c.c, ). The :ťunction F(x) =- � for xe: I>< ,{n J 1s tlle „ 

product of two uniformly continuous functions on I x c.c.), 

r-1 C ':f ( 1) l = 'UJ'( -t s n l ) , where � ( 1) is ueual 1-cover
of t he real line. Usin« the fact thet the property (3) is 
coreflective we obtain the statement. 

Remark: All properties in Theorem l.differ. As coun­
terexamples can serve the followi�: H(CcJ.) for (2) '# (1), 
R for (4) =fo.> (3), finally the coreflection in (3) on the 
real line ia not topologically fine. The cla_ss H(CJ) - t

t
is hereditary. Th is tollows easily from the injectivity of 
H(w). The other clasaes in Theorem 1 are not heredi�a.ry; 
moreover every uniform space can be embedded into some 
R - tf space, because every injecti�e space bas all uni­
tormly cont inuous functions bounded, hence it is R - tt• 
One can find it interesting that the following ho�ds: 

Proposition 2: Rn - tf= R - tt for any positive inte­
ger n. 

The proof will work in three steps. 
1. At :ťirst we prol/e that R• t;t<In ,c c:.,) = t

ii
'In x c.>·) • .

We define real val�ed functions p1, ••• ,Pn on I "'4> as fol­
lows: 

Pi Cx1,. •• ,xn,k) = 2k + x
1

., ·i = 1, ••• ,n 

It is obvious that for any unif'orm cover 'U,· ot t
f'

{In 
,c,. Ce)) --

there 1s an open col/er 11 o:t' R such that �i Pi1< 'li') refi­
nes 'Zl • 

2. Now we shall prot1e that R - tf (I0
,c. R) = tf(In� R).

-· 
. ", .... . : 

,,. 
. 

We take R1 = U I[ n - - ,n � l] , R2 = U [n - 1 ,·n ·+ l] ;
()1, 01td.- 2. ,n,a.en., 2 ... 

,: . 
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ln1< R1 is of the form In+l >< t.c) and the functiona p1, .,
••• ,Pn+l trom the step l corresponding to In x R1 have ob­
viouely uniformly continuoue exterusions Pi,··•,Pn+l on

1° 
J( R. Similarly we obtain functions q1, ••• , qn+l 1.t' we

start w1.th In� R
2

• Fin.1lly -{ ln >< R
1

, l n ,c. R
2 

i is e unifor 

cover ot 1°1( R, hence for any unif'orm cover Q.l of 
t

f'
(In"- R) we can find an open cover V- or R such th;1t th 

eover 
''l<f
.č, = 1 

refinee ?t.

3� In the third step e prove R - t
f' 

Rn 
= t ?

n ťor all 
n � 2. For any open ball B eentred in O in Rn there is th� 

n n-1 mapping ?: R B--+ I I'- R+ which 1s uniformly cont inuou
and topological homeomorphism, hence f' is a uniform iso-

n n-1 
morphism between R - \/ R , B) and tf( I ,,._ R+). ( Here np

plies step 2.) Hence we obtain that R - tf(Rn B) is topo•
lo�ically fine for every open ball 13. NO\'I the result fol· 
lows immedi tely using th lemma (see t 2J) which assúrts 
that i.ť for two topologically homeomorphic unif'orm spac1�s 
their uniformit iee coineide outside all neit;hbourhoods oť 
some point, then these spaces are uniformly isomorphic.

n 
· 

n Applying the lemma to R - tf R and t:rR we f'inish the
proo:f'. 

Remarks: In the same way we can obtein that H("-,)) • 
.., tf = (H{('..) ) � 1U, - ·if for every pos1t ive inte�er n.
It should be noted that R - tť(I c., � R) is not topological
ly fine, because one ean easily check that R - t�(I c:.) " Rl 
is projectively generated by real valued functione (1.e. 
it has subbsse o;f linear covers) and that t

f'
(I <,,) >< R) has 

not this property. Consequently R c..> - \r is dist inct trorn 
R - t

:ť
. 

Theorem 2: The f'ollowi� properties o.f a unif'o;;'m spa 
ce X are equivalent: 
(1) X is H(Cc) ) - tf
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(2) X is H(oe,) - \r for oe, any 1nfinite cardinal number
(3) X is hereditarily R - tf 
(4) For every subspace Y of X, U(Y) is a rinc
(5) X is hereditarily (I>' C&> ) - t

:r

Proot: ( 1) ) ( 2): Let oG be any ct1rdinal number,
take W' ( �, � t::. 8; a E a:.; ) any cover from the basis of 
t;t8( cc.). For every n E Gv we denote A

0 
the set ot all E

� oc. such that m.!
2 � €.n � ni.! 1 • The mappinc f: H(oe. >➔

� H(4,1) de:fined f( <a,x)) = <n,x) for s�An, is uni­
formly continuous, hence it is uniforruly continuous :ťrom 

" (H(c.>) - tf) H(o<,) into tt11(c:c>). W-( e., {in.+ 2; n «. c.> }
1

)

is a uniform cover of tfH{ecJ), hence its preimage under f 
is a uniform cover of (H(4.>) tf) H(acJ and r fines 

,W( e.,, {�a�).

(2)===;, (l) is obvious, because H(c.J) is a retract ot 
H(O(.). 
The j,mplications (lJ.. � (3) � (3)-;> ( ) and ( )==:> (5) t'ol„

low from Theerem 1. It remains to prove (5)====:.)(l (obtai­
ned als o by P. Pták). Talce X heredi tar i ly ( I )(. w ) - t

f' 
t

f: X�H(c.cJ) uniformly continuous • .h\lrther taka 
W' ( e, � é n J ) any uniform cover .from the basis of

t;t8( w). B = �< n,x > ; � 6. L } 1 s s b pace of H(ec,

uniformly som.orphic to I x � • We denote Y = f-l ( B.) s 
a subspace ot X'. f'1 = f}y is uniformly continuoue into
t1�B, W"( -t_e, n J ·) is a uniform cover of t and

ti1 [W'(-tE,nl)luf- [ "' (a,x>, �e,] sauniform

cover oť X refining f-l C W" ( E., .{4é, 3 ) 1 • 

Now• e turn our attention to two �mportant cl se 
connected, th_extension of un formly continuou mappi�s 
We hall denote by EXT the clas o hose u fo m paces 
where uniformly continuous (real v�lued) f ncť'ior&S extend 
to the hole space· from arbitrary subspa.ces and b T· c:U
the class of all uniform spacee bere niformly contin o s 
tunctions extend trom uniformly ďiscrete count hle aul>' p ce • 



80-

Let -\ kn; n � ec, 1 be a sequence of natural numbe:- s. We 
ahail denote by D( -{ � \ ) the .f'ollowinc uniform ·apace: 
Tlle underlyin« set is � < n,i) ;n E cJ , 1 = 1,2, ••• ,� � 1 

the syatem -{'U n;n E: ec., i f'orms a basis of a uniformity 
o-E D( -l kn J ) , where 'lln is defined as
-\{( m,i > 'š; m..::n Ju {{ < m,i ); 1 = 1,2, ••• ,kml; m?;·nL

Ona ean immediately see that thia is a metrizable zerodi• 
mensional topolo&ically diecrete uniformity.

Proposi tion 3: Let <ť, be e coreflective aubcategory 
of' uniform spaces contained in EX'l'w , F the correspondin« 
coreflector. Then F(D(_ { � 1 ) ) is unif'ormly diacrete.

Remark: For any coref'lect ive subcategory ce. in uni· 
form spaces, the clasa Sub ( <t) eonsist in« o.f all aubspaces 
of' spaces in 'ť. 1s agafn coref'lective. (For the proof of 
this f'act aee C 8 J • ) !f' 'ť is a subclass of EXTc:cJ , which 
is hereditary, then Sub {Cf) is again contained in EXT«> � 
Hence in the· proo:t oť the proposition we may assume that 'ť 
is hereditary, or, equivalently, that F preserves embedd­
ingso 

Lemma: Let f be a continuous function on compact in­
terval [ O,l] with f(O) = o, f(l) = nCk - 1), where n, k 
are given natural numbers. Then we can find pointa x1,x2,.,
• • • ,xk of [O,l] , fulf'illing the follo i�:

X1<X2<•••<xk; xk - xl == i ; .f(xi+l) - .f(xi)z:l

for all 1 = 1,2, ••• ,k - 1. 
Proo.t: The proof' is elementary. Dividin,; [O,l] into 

" n equal intervale we f'ind pointa xk, x1 with xk - x1 = m:,

and f'(:xk) - f'(x1) � k - l. The other x1 'a we obtein from tbe
Darboux property of continuous f in [ x1 ,xk: .l •

Proof of' Propos ition 2: We def'ine the :f'uncti on .f O on

unif'ormly discrete countable subset -{{OJ ,c.� ni; ne

es- 4' i v { -t 1 � ,<. { n J ; n E � � o.f I x 4> in this way: 
For a 11 n E: c.c> .f 

O 
( � O 1 -,<. { n i ) = O, f O ( -{ 1 } ,c. ..( n J ) =

= Cn + l){kn - 1).
f

0 
has a unif'orml.y continuous extension f on .F(I x é.() ).



Usinc. the·Le�---we. can find _in every I
.
,c. {nJ some-pointe

. . . . 
. ,, . . zl ,:x:2:, • • • ,xk su�h that _xk - -x1 · =· _.;_ and foJ- all .. 1 . �

. n n . . . . �+1 

= 1,2,��.,'.kn „ l th8re is x1< x1+1 and :rbi+l>;- r<x1l�l. 
Thia procedure de fines ��e uniformly · co� inuoua -embedding 
of :tlle space D(( -i kn � ). ·· �nto .· i ,c· (c)_ · . •. Iť·_ is· Ob'fioua_ ·tiaat 
D( ·{ kri l ) �•bedded -i·ri :�his w,q. 1n I x � . . is _·•-UJ;tiformly 
discrete · in tne: un it!)rm1ty -1maerite4 fro .F(I." <V.). 

Tlle
.
orem · 3: Let· cf be a coreflec.t ive class .. 'in . uniť'orm

space�· contained .-1n. Eft� • Then _all X e .ce ·1aave- the · :tol- , 
lowing property: . . -. .. 

\fheneve� --iB
8

p1 e_ ,G&> 1 i.s a ·eountable. unif'or.ml.y d1acre- · 
. ' 4,,.., ' . . ' . . 

te tamily i� X, .·sn = �U� ·A
8 

and . for· ail ·n 
.. 
the fini-�: -, 'i . '  

(*) te systems · .( An f :_.1. = 1,2, •• -. ,� l . are· ·agai� un:l..tormly. . i ' . ' . . . . . . . . .. . 
discrete, then -l1ni_; n E � , 1 = 1,2,••••kn � is a 

tmiformly ciiscre-te family in x • .-
-�oof: ·_. _Ag�in we may and shall: �saume · that � _ia. clo­

sed under arbitr a�y s_ubs·pace-s. B = �-'t � B_n· 
-� t� the .·r.elat-_

ed unitormity_from X 1�-- an_·element ot ·'ť. -� The. ·canonical
mappinc .q: B �-D(\ {�I_)_ defined. q(x). � :- < n,1·> .:· for .x_ in : · 
A

01 
ie wrlLormly oontinuous, llence F(q) is unii"Ol'llllY .oonU-

nuous trom tB s B .int o -F( D( _{ len .l _)) , where F ·1s · tlae _· cor�­
fle ctor ·eor�esponainc to ce, _·_ • Usi.n,; the toregoing ·pr·��ai-
tion we obtain tllat 

� 'l i,n 
is . unirormly discrete f'a- '-.

mi�y in x. 
Aa· a. ·coaeq.uence · of · tlle �oregoing ·. theorem we c;>btain

tlle follori_ag · . 
.. . 

. · i'lleorem 4: R(c.,) 
.
_ 

.
tf_ is the lar e.et eorefiective ·

aubcategory o� ·untform. spaces -·contained in. 
�eJ •. 

- .

-Pr� f: (i)_ • At .first we prove·. that H(<c>) - tf 1a con-
·tained in:-Eff� · •. Asaume·· X 1s H((U) .� t:r, fÉ.·U(D), where D. 
ia ·. ·countable uniform.ly disc;rete · su�space of · x. · ·we detine · 
�: .D�'. H(D) byt_ e ·fQrmala ·Jbc) ·= .<· x,l> • .1 ia_ un1,o�y 
contimoU and · :rrom the iDJect_ivity _of. H(D). :we can .extend · . . �. . 
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it to tne unif'ormly continuous j': X-+ H(D). From tae as­
sumption we obtain that I remains unif'ormly continuoua 
into ti-H(D), which is in EXTc., , · hence f' extenda t.o some 
g e UCt;rH(D)). Tae composition gj es. U(X) ie �n extension oť t 
on . tbe space x.

(11) To prove the converse we suppose a coref'lecti,e
class C'f contained in EXTCJ • We denote 1 the correspondi 
coref'lector. From the preceding remarks it is cle ar - that 
we may- assume F to preaerve topology and embeddin&s• Unito 
ly discrete f'amilies in t:rlI x ec> ) are exactly those ot the 
f'orm (*) in Theorem J. Uaing this theorem we obtain that 
F(I ,< G.> ) has the same uniformly discrete f'am111ee as 
tf'(I ,c c..> ) • But obviously t f'

(I x c:..> ) is distal (the eoarses 
one havinc the same uniformly discrete f'amiliea), hence 
F(I )I( ec> ) = t

f'
(I ,c cc> ) • F preserv_es embeddint;s, hence the 

spaces in ce are hereditarily (I x cc> )-tt• Applyinc Theore
2 , we complet e the p_roof. 

Theorem 5: Each of' the f'ollowing conditions 1s equiv 
lent·to tlae conditions (1) - (5) in Theerem 2:

(6) For -lfn;n e c.>J a countable tamily of' uniformly cont
nuoua bounded functions with unif'ormly discrete suppc:rts 1 

.r t)ae.fwlction � fn ia wůformly contimous (1.e. tlae 
.•' Ill. • 4) . 

fami.ly -lf'n š n 1a uniformly equicontinuoua). 

( 7) Whene'fer � Bn;n E Ce> i 1s a countable unif'ormly discre
te f'amily in x, Bn .= -4,� �ni and f'or all n. the finite tami

liee -l�; i = 1,2, •••. ,� ! are .acain unif'ormly discrete, 

tben -t A�; 1 = 1, 2, ••• ,�, n -. Gr.> i 1s unif'ormly diserete

S:n X� (I.e. tlle property ( *) from the Theorem 3.) 
Proo:t: . ( 1.> =+ (6) : We may asaume that ail fn are not 

1cleut1celly o. Tab ln = ll;,:j;:v,., where I l 11!1 a uaaal

aup nor-. Cn are unii-oraly continuoua ani con�erge unitor� 
to o, henoe g s ,,._¼

c..> 
ln ia a boa.nded ·uni:f'orltly coriti-nuous 

:tunction, hence g ie unif'oraly continuous ipto so• coapeet 
interval J. Take b: .X-+ H(CJ) unif'oraly continuous auc;h 

.. ·· ...



that for x E eupp ·f
0 

-�bere ia b(x) = < n,l) C.1t ia agatn 
possible.:tro11 t)le injeet1,i1ty -of H(cc.>)l. Tlie ca e ian

product_ ,{Jt ot «. and b de-:ťined by the formule + (x) ·• 
== <1(xY,b(z) > ps X into J� B(c..>) unitor�y, hence it is 
unif'ormly cont inuous into (H(4'). - tf) (J1<. H(Cc> _)) • .Froa
!beorem 1,. condition (3) a.nd Theorem 4 it follows .taat .in 
this space we . can mul tiply functions and extend tunctiona 
trom countable uniformly discrete subspaces, hence the func­
tion h( < x,y >) = x • h '(y) is unif'ormly continuous on it, 
_where h' is uniformly continuous on (H(4.>') - tf) H(Cc))
wit b'( <n,l}) = 2n • li fn li • The c9mposition · � ie a
uniformly cont-inuous funct ion on X and one can eaaily see 
t11at it ia equal to �GJ 

fn• 

(l) .--> (7) is immediate f'rom Theorems 3 and 4 •.
(7) � (1): Take f:· X-+ H(�) uniformly co�tinuous.

brom -the property (7) we obtain that f' 1s diatally continu­
ous from X into t:t11(eu), trff(Q) is distally eoars_e, llence 
t is uniformly continuous into \•H(w). (Distal co�tin\lity 
means that preimages of uniformly di.screte fam111es are

again unitormly discrete. Distally ccmtinuous mappincs md

distally coarse·spaces are studied in (31.}

(6)==9 Cl): One can easily verify that spac�s f'ul:til­

ling (6) torm a coreflective claa (they are closed under 
unif'orm suma and quotients). To prove (1) it suftices to 
know,. whet her· t his elass is contai ned in EXT G> • This wil l 
be an inaedi ate corollary ot tae follo ing Proposition 4

Tae proof 1 then eompleted by applying Theerem •

· Proposition 4 • · Let X be a unifor space _:tulfillinc
Condition (6) in Theorem 5. Then X is 1n·EXT. 

Proof: ·Let Y be any subspace ot X, te U(X). For aey

integer n we · denote Yn = �-l [ :I n, n + l lC l , · t · e set of all ·
odd ·1nte&era will be denoted by z

1
, .t e �et of all even in­

tegers by z2• The family � Y
11

;n6 z
1 

¾ ia unif'ormly. �iserete
in x •. w . choose boundecl f� e. U(X) . tor all nt:' z

1 
such t. at · 

fb' \ ·y • f \ Y and � au pp f ;; ne z
1 

l is a . �tc;,r dis-
n D . 

, , () c:rete. :tn.ily· in x� Tite fi�ct ion · f = 111.�z - fn 6 U X , 
., 



84--

lieDee g = f · � f 'I Y e: U( Y) and c I U .( Yn; n E z
1 

l = o.

We have g =- :E2 gn, where
tn. €. 2 

= / g{x) for XE YD
1n <x)

'- O otllerwise 

How cboose -\.�;DE.� i aystem ot bounded uniforml.y conti• 
.nuoua f'unctions on X with unif'ormly discrete supports such 
thet 'n l Y = g8 for all DE. z

2
• Then ll • n� Z.2 1'n E. U{X),

f - i-1Y· - ll I Y = o, hence (f' + la) I Y = t.and t' + aeU(Xl 
!Jaeorem 6: H(�) - tf ia the largest coreflective

subcategory ot uniform spaces eontained in EXT. 
Proof: Uain& Proposi t ion I;, and Theorem 5 we obtain 

that H(c..>) - t f' is contained in EXT. Tbe rest tollows tro11 
Theorem 4. 

How we are able to add tbe tollowio« characterizatione 
ot the spaces in·Theorem 2� 

. fheorem 7: Each of the f'ollowing conditions. is equiu 
lent to the conditions (1) - (7) ·1n Theorems 2 and 5: 
(8) X 1a ·in EXTn R - tf

. (9) X 1s in Er.r and U(X) is a r1n& • 
. Proor: T.he implications (1) �>Ca), {8) � (9) follo1 

iamediately :trom Proposition l and Theoran 6. We shall 
ah�w (9) -> (4) •

!aldng sny at1b8pace Y of X, f E. U{ Y), we have an extension
f e U(X) of' f. ?!e U(X), too, hence Y- == 1'-1 Y E. U(Y). Pro­
poaition 1 completes the proof'.

· Conelu41nc remarka:
1 j Se9eral corei-lecti'Ve conditiona for X to be in EXT heO 
been known tor a while. E.c. J. Iabell ahowed [6] that 10-
eally f'ine spaces are in EXT, and the first autbor noted 
in [l] taa� eacll eub-inveraion-cloaed CaubIC) epace is in 
Eft. Tlle latter conditioa. is quite tine, but it ia not the 
tinest , ae ahowa tlle :tollowiq 

QC) 

Exam:ple • Pat X • 
4 

'{ 'I � D' · (AJ ll s <AJ 
�or . 81\Y D '= !l • 
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Conaide�· a -·unif'o�ty on X 11h'ose· base ··1• 'ioN.ed· ·by · the � 
fere .X.8·•. Í-ce,· .f �· E . e&> D1:-,- n·��·nJ··v._-t•�· ,.J ·n•>-�J • .. :·. . n . 
Then aubIC(xl+-B(<4'J ·- tf'(�)� .. . · . · .. -.· ... . ·

.·· .··,<. . 

· · . Proet: �Jae apaee X ia a c�untabl.e ·.�oaplete-: aetrio toi •:
_ pologic�l7 _dia-ar.•�• apacfť. Si_nce _·tor -eoa„le.�• ae.trt� apa-. 
••� the eubIC coreftector 1·a -t1a,. sa111ť as the IC one Cinve�-.
eion cloae4) Ceee til ). we ha•e 111118diately ·t�t- •�bIC(X):- �•
the . ·\IDUarmly ďiacret_e apace. <.aa in I�·x) , all ·c�unt_able
part it �ona cona'iat ing of' cozaro . seta ť áre .uni:tor■ .cov·era t
again ••• ·c11 ). 

. · ' .. · 
· . -On . tbe· other hand, . there .ia. a nondiecrete ·.apace Ý .ti� 

ner _tha n X· such ·that -t:E. H( '4> >: �- t�• I� �ufncea_ t.o
. endow

the set X witll tbe .unif'ormity·wh:l.ch has tor b_aeia „the·co-­
vere· with t·he ·diacrete trace on ať most tinite nuiaber oi 

. 
. 

c.>Jl• SQ c.> 01
, c.>

11z
�•�• , c..>

'ic
' and with· the :tinite parti-

tion trace on · eac·h_ <...>n,n ♦ -t.n1, ••.• �Dicl. • · .. · .·
· 2) _!here are· se�ei-al claases ·ot ·uni:torm _ spa�a which.- · .·

are of interest ·in -measure .theory-. -In theae···caaes ···co�etle�
tion: eufticien� .condi tions li�. been _studied· for lonc· ·t1me. · 
We refer to two prepr�nta by J� Pachl= ·· · 
Free. uni:torm meaauree OD aubilivereionclos:e� . ( �.torm) apa­
cea), to .. appe-ar in Comment. llath •. .Univ_. Ca:roli�·,17(1976) ·
JCatitov�Shirota Theorem in uniform·spacea (to: appe,U-). 

Re:terencea :. 
Cl] Erol:!Jc z • .Four f1mctora int.o paved apaces, Semi� Un1-

1"orm Spacea 1973-74 diree�•d by z� Hrol:ík, Mt ?::sAV, Pr� 
gue 19 75 ·, 

C.2] . .. : ·-Cozero re:t-inement · of �m.t�rm · apa.ces ,- S�minar, 
·Uni:tor■ Spacea· 19.75 . Cin:tormal seminar-· notea)'_ •.. .- . 

C 3J .Baaic ·ref'inements of uni:torm apac�••
.
- ··Lecture 

notes 1'1 llathemática 378. ·spriĎ&e�Yerlag ,-1;��158_ .-
[ 4-] : ... · Tllree unUorait:le1' •••oi:ahi· wit� -�•rmly ·

; oo�illllOU :tanetions., Symposia „sthe_.ti��t .••l._17_, 
,Ac�eld...o. �••• ���n an4 Bew York 1976_, · 6.9-80 •. · . . 
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(5] · Hager A.w. So.me nearly f'ine uniform spa.ces, Proc. 

of the London Math. Soc. 28(1974), 517-546. 

[61 Isbell J. Unif'orm spaces, Amer. Math. Soc., Provi­

dence, 1964. 

C 7) Pelant J., ?t& P. Injectivity ot polybedra, thia 

volume. 
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