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For group topologies 7, 7 on a group G, 1 <. T2 means that every Cauchy ultrafilter on
(G, 72) is a Cauchy ultrafilter on (G, 1), and 7 < 7 means that for every neighborhood V'
of the identity in (G, 1) there exists a finite subset K such that K'V is a neighborhood of the
identity in (G, 7). It is proved that the preorders <. and <; coincide.

. B. Tlporacos. O npednopadke Pynnepma [/ Maremaruuni Cryaii. — 2001. — T.16, Nel. —
C.105-106.

1A TpyTMOBEIX TOMOJOTHH T1, T Ha Tpynne (G 71 <. Tp O3HAYAET, YTO KaXK BN yIbTPa-
duapTp Ko Ha (G, 1) ABaserca yapTpaduibTpoM Komn Ha (G, 1), a 11 <p T2 O3HAYaeT,
9TO A Kax 10N okpecTHoCTH V enuHuIEl B (G, T1) CYIUIECTBYET KOHEIHOE MOIMHOKECTBO K
Takoe, 9To KV ABIfAeTCA OKPECTHOCTHIO eAnHUIE B ((, 2). [lokazaHo, 9TO TPEATOPAIKE <.
n <p COBIANAIOT.

In [1] Ruppert defined a preodering 71 <. 7, on the set of all group topologies on a gro-
up G. Namely, 71 <. 75 if and only if every Cauchy ultrafilter on ((, 73) is a Cauchy ultrafilter
on (G,71). By means of this preodering he established a Galois connection between some
class of group topologies on an Abelian group GG and the set of all idempotents of weak
almost periodic compactification of discrete group G.

Another preodering 71 <, 7 arose in [2]. Namely, 74 <, 7 if and only if, for every
neighbourhood V' of the identity in (G, 1), there exists a finite subset K such that K'V
is a neighbourhood of the identity in (G, 7). By means of this preodering a method of
calculation of ultrarank of topological group was developed.

This note is to show that these preoderings coincide. Since they came from mutual-
ly remote points of topological algebra, there is a hope that it might be useful in other
investigations.

Theorem. Let G be a group and let 71, 7 be a group topologies on G. Then 7y <. 7y if
and only if <, 7.

Proof. We use the following simple observation. An ultrafilter ¢ on a topological group
(G,7) is a Cauchy ultrafilter if and only if, for every neighborhood U of the identity of
(G, 1), there exist a,b € ¢ such that aU € ¢ and Ub € ¢.

7 <. Ty = 71 <p To. Suppose the contrary and fix a neighborhood V' of the identity in
(G, 71) such that K'V is not a neighborhood of the identity in (G, ) for every finite subset
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K of G. Take a converging to the identity ultrafilter ¢ on (G, ) such that KV & ¢ for
every finite subset K if (. Since ¢ is a Cauchy ultrafilter on (G, 72) and 7 <. 72, we see
that ¢ is a Cauchy ultrafilter on (G, 7). Take a € GG such that aV € ¢, a contradiction with
the choice of V and ¢.

1 <p T2 = 71 <. T2. Suppose the contrary and choose a Cauchy ultrafilter (G, m5) which is
not a Cauchy ultrafilter on (G, 71). Fix a symmetric neighborhood V' of the identity in (G, )
such that either aV € ¢ or Va & ¢ for every element a € (G. Since 71 <, 7y, there exists
a finite subset K of G such that K'V, V K ~! are neighborhoods of the identity in (G, 73). Since
¢ is a Cauchy ultrafilter on (G, ), there exist by, by € G such that by KV € o, VKb, € .
Then byg,V € @, Vg; by € o for some elements ¢, g, € K, a contradiction. O

Remark. This proof shows that 7 <. 7 if and only if every converging ultrafilter on (G, 72)
is a left Cauchy ultrafilter on (G, 7).
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