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ABSTRACT

We show that, given a semitopological group G, the semitopological groups T;(G*)
and (T;(G))®, foreachi € {0, 1,2}, and (G,,)* and (G*),,, are topologically isomorphic.
Moreover, we prove that, given a paratopological group G, the paratopological groups
Reg(G*) and (Reg(G))*® are topologically isomorphic.
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1. INTRODUCTION

Given a topological (paratopological, semitopological) group G, we can construct other topological
(paratopological, semitopological) groups associated with G, possibly with some improvements in their
topological properties. In [2], S. Hartman and J. Mycielski presented a functorial construction that
permits to embed a Hausdorff topological group into a path connected, locally path connected Hausdorff

topological group. A brief outline of their construction is given below.
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Let G be a topological group with identity e. Consider the set G* of all functions f on J = [0, 1) with
values in G such that, for some sequence 0 = qp < a; < --- < a, = 1, the function f is constant on
[ak, ary1) foreachk =0,1,...,n—1.

Define a binary operation * on G* by (f * g)(x) = f(x)g(x), for all f,g € G* and x € J. Each element
f € G* has a unique inverse f~' € G* defined by (f~!)(x) = (f(x))~!, for each x € J. Then (G*, %) is a
group with identity e®, where e°®(x) = e for each x € J.

Let V be an open neighborhood of e in G and € a positive real number. Consider the subset
O(V,e) ={f G :u({xe J: f(x) ¢ V}) <€}

of G*, where u is the usual Lebesgue measure on J. One can verify that the subsets O(V; €) form a base of
a Hausdorff topological group topology at the identity of G°, thus making G* into a pathwise connected
and locally pathwise connected topological group. For details, the reader is referred to [2].

Let f € G°*. Then there exist real numbers ag, ay, ...,a, with0 = a9 < a; <--- < a, = 1 such that f
is constant on [ay, ax+1) foreach k = 0,1,...,n — 1. Assuming that f(ay) # f(ay+1) foreachk <n -1,
we put P(f) = {ag,aiy,...,a,-1}, A(f) = min{ag:; —ay : 0 < k <n}and V(f) = {f(ao), ..., f(a,—1)}. For
the identity eg, of the group G* we put P(eg;) = {ao}.

It is easy to verify that in the Hartman—Mycielski construction, if G is a paratopological (semitopo-
logical) group, then G* is also a paratopological (semitopological) group. For more information on the
Hartman—Mycielski construction, see [ 1, Section 3.8] and [4]. In what follows, G* refers to the Hartman—
Mycielski group associated to G and N (e) to the family of all open neighborhoods of the identity in G.

In [8], M. Tkachenko defines what we will call the T;-reflection, T;(G), of an arbitrary semitopological
group G for i € {0,1,2,3,3.5}, as well as the regular reflection, Reg(G), of G. All these objects are
new semitopological groups, and their names indicate that 7;(G) satisfies the 7; separation axiom for
i €{0,1,2,3,3.5}, whereas Reg(G) is regular, i.e., satisfies the 7'} and T3 separation axioms.

In this paper we show that, in the category of semitopological groups, the functors ® and 7; for
i € {0, 1,2} commute, that is, the semitopological groups T;(G*) and (T;(G))® for i € {0, 1,2} are topo-
logically isomorphic. Likewise, we prove that (G,,)® and (G*);, are topologically isomorphic. Finally,
we show that in the category of paratopological groups, the functors Reg and * commute, that is, the
paratopological groups Reg(G*) and (Reg(G))® are topologically isomorphic.

First, we present some simple but very important properties of the Hartman—-Mycielski group G*
associated to a semitopological group G. We omit their proofs, since they are identical to those found in
[1, Theorem 3.8.3], [1, Proposition 3.8.6], and [1, Proposition 3.8.7], respectively.

For each g € G, denote by g° the element of G* defined by g*(r) = g, forall r € J. Letig: G — G°*
be the function defined by i;(g) = g° for each g € G.
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Theorem 1.1. Let G be a semitopological group. Then ig: G — G* is a topological monomorphism. If
G is Hausdorff, then the image iG(G) is a closed subgroup of G°.

Proposition 1.2. Let ¢: G — H be a continuous homomorphism of semitopological groups. Then ¢
admits a natural extension to a continuous homomorphism ¢*: G* — H®. If ¢ is open and onto, then so

is ¢°.

The correspondences G — G* and ¢ — ¢° are functorial since the equality (i o ¢)* = ¢* o ¢* holds
for any continuous homomorphisms ¢: G — H and ¢: H — K. This defines the covariant functor *
in the category of semitopological groups and continuous homomorphisms. It turns out that this functor

preserves subgroups and quotient groups:

Proposition 1.3. Let G be a semitopological group and H a subgroup of G.

a) If ¢ is the identity embedding of H to G, then the natural homomorphic extension ¢*: H* — G*
is a topological monomorphism.

b) If H is closed or invariant in G, then H® is also closed or invariant in G°.

¢) If H is a closed invariant subgroup of G, then the groups (G/H)* and G*/H*® are naturally

topologically isomorphic.

Following [8], we say that a class C of spaces is a PS-class if it contains arbitrary products of its
elements, is hereditary with respect to taking subspaces, and contains a one-point space. It is clear that
the class 7 of T;-spaces is a PS -class for each i € {0, 1, 2, 3, 3.5}, and so are the classes of regular spaces
(i.e., T and T3) and Tychonoft spaces (i.e., T and T3 5).

Given a semitopological group G and a number i € {0, 1,2, 3, 3.5}, the T;-reflection of G, denoted
by T;(G), is a pair (H, ¢¢.;), where H is a semitopological group satisfying the 7; separation axiom and
©g,;i 1s a continuous homomorphism from G onto H with the following property: For every continuous
mapping f: G — X, where X is a space satisfying the T; separation axiom, there exists a continuous

mapping i : H — X such that f = ho ¢g ;.

G $G.i H

v

X

In [8], M. Tkachenko provides an internal characterization of the kernel of the canonical homomor-
phism ¢g,; for i € {0, 1}. I. Séanchez, in [6] describes the kernel of the canonical homomorphism ¢g 2,

for any semitopological group G.
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The following example shows that the functors 7| and 73 do not commute in the category of paratopo-

logical groups.

Example 1.4 ([8, Example 3.10]). Let Z be the additive group of integers. For every integer n > 0, let
U, ={0}U{m € Z : m > n}. It is easy to verify that the family {U, : n € N} forms a neighborhood
base at zero for a paratopological group topology 7| on Z, and that the paratopological group G = (Z, 1)
satisfies the 7'} separation axiom. It is also clear that any two nonempty open subsets of G have a
nonempty intersection. Since G is a Tj-space, we have T(G) = G and hence T3(T1(G)) = T3(G). By [8,
Lemma 3.9], the canonical homomorphism ¢ 3 of G onto 73(G) is a bijection. Therefore, T53(G) is an
infinite group (endowed with the anti-discrete topology, see [7, Theorem 2.6]).

On the other hand, T1(73(G)) is the trivial group, for [8, Theorem 3.4]. Consequently, the groups
T1(T53(G)) and T3(T(G)) are quite different.

2. T;-REFLECTION AND THE HARTMAN—MYCIELSKI CONSTRUCTION IN SEMITOPOLOGICAL GROUPS FOR I € {0, 1, 2}

In this section we deal with the T;-reflection of G* for i € {0, 1,2}, where G is a semitopological group.
We will prove that 7;(G*®) and (T;(G))* are topologically isomorphic.

The following Lemmas 2.1 and 2.2 are almost immediate from the definition of subsets O(U, €) of G°*.
Lemma 2.1. Let G be a semitopological group, U € N(e) and € > 0. Then [O(U, €)™ = O(U™}, ¢).

Proof. Let f € [O(U, o). Ifg= f‘l, theng € O(U,e) <= u({lre J : g(r) ¢ U}) < e = u({r e J :
fHeU ' h<ee= feoU,e). O

Lemma 2.2. Let G be a semitopological group, and U and V be nonempty subsets of G. Then O(U, €)O(V, d) C
O(UV, e +0) forall e,6 > 0.

Proof. If h € O(U,€)O(V,0), then h = fg for some f € O(U,¢€) and g € O(V,6). To see that h €
O(UV, € + 6) note that

{reJ h(r)¢eUVy={relJ: f(rgr) ¢ UV}
cl{redJ:f(rnneUluf{red:gr)y¢ V.

This proves the lemma. o

In Lemmas 2.3 and 2.4, we present some properties of the closures of basic open sets in G°.

Lemma 2.3. Let G be a semitopological group, U € N(e), and € > 0. Then the equality O(U, €) =
Nvenie OV, €) holds.

@O0 Appl. Gen. Topol. 27, no. 1 (2026), 24809 | 4


https://creativecommons.org/licenses/by-nc-sa/4.0/

T;-reflections and the Hartman—Mycielski construction in semitopological and paratopological groups

Proof. We have that U = Nvene U V-1 Hence, O(U,€) c O(UV~!,¢) for each V € N(e), whence it
follows that O(U, €) C Nyene) O(UV, ).

If f € Nyene OU V=l €), then f € O(UV~!, €) for each V € N(e). Let us verify that the Lebesgue
measure of the set {r e J : f(r) ¢ U} is less than €. Since f € G°*, there exist real numbers ay,a, ..., d,
with 0 = a9 < a; < --- < a, < ay+1 = 1, and elements xg, x1, ..., x, € G, such that f(r) = x; for each
r € la;,aiy1), where 0 < i < n.

If V(f) c U, then f € O(U,¢). If V(f) ¢ U and f(a;) ¢ U for some i < n, we can find an element
W; € N(e) such that f(a)W;NU = @, so f(a;) ¢ UWi‘l. LetM={i<n: f(a) ¢ Uyand W = Niem Wi.
Since f(a;) ¢ UW™! for each i € M, we have

(reJ:fNeU)={red: f(r)e UW'}.
Therefore, u({r € J : f(r) ¢ U)) < €, and we conclude that fe O(U, ¢). This completes the proof. |
Lemma 2.4. Let G be a semitopological group, U € N(e) and € > 0. Then O, e) c O(U, e).

Proof. Let f € O(U, €), W € N(e) and 6 > 0. Suppose that P(f) = {ay, . ..,a,}. For each i < n such that
f(a)) € U, we have flap)W N U # @, that is, there exists w; € W such that f(a;)w; € U. Now, defining
g(r) = w; for each r € [a;,a;41) if f(a;) € U, and g(r) = e otherwise, we obtain an element g € G* such
that fg € fO(W, ) N O(U, €). Therefore, f € O(U, €), that is, O(U, €) c O(U, ¢). O

In the following example we show that the inclusion in Lemma 2.4 can be proper.

Example 2.5. Let G = Z, be the topological group of p-adic integers, for any integer p > 2. Suppose
that the equality O(U, €) = O(U, ¢) holds in G* for all U € N(e) and € > 0. Since G is zero-dimensional,

our assumption implies that
O(V,e) = O(V,€) = OV, e),

for each open subgroup V of G. This is a contradiction, since G* is a connected semitopological group

by [1, Theorem 3.8.3]. Therefore, the equality is not true.

It is known (see [7]) that the T»-reflection of an arbitrary topological group G is the quotient topologi-
cal group G/N, where N is the closure of the identity element of G, that is, 72(G) = G /{e}. Furthermore,
since in topological groups the separation axiom 7T is equivalent to complete regularity, it follows that

for any topological group G, the T;-reflections of G, fori = 0, 1,2, 3, 3.5, are equivalent.

Theorem 2.6. Let G be a topological group. Then T>(G*) and (T»(G))* are topologically isomorphic.
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Proof. LetN = Q. Since T>(G) = G/N, we have (T»(G))* = (G/N)* and, by Proposition 1.3, the groups

(G/N)* and G*/N°* are topologically isomorphic. We also know that 7,(G*) = G*/K, where K = {e*}.

Hence, it suffices to show that N* = K, where
K={feG*:e* € fO(U,e¢)forall U € N(e) and € > 0}

and N* = {f € G* : V(f) c N}. Let f € N*® and assume that P(f) = {ao,...,a,}. Since V(f) C N we
have f(ay) € N for each k < n, so e € f(ay)U for all U € N(e) and k < n. Therefore, for each k, there
exists u; € U such that f(ay)ur = e. We can then define g € G* with P(f) = P(g) and g(ay) = uy for
k=0,...,n Since g € O(U, ¢) for all € > 0 and the equality fg = e°® holds, we see that e* € fO(U, ¢).
Hence f € K, thatis, N* C K.

Conversely, if f ¢ N°, then there exists x € V(f) with x ¢ N. Since N is closed in G, there is V € N(e)
such that e ¢ xV. Taking the basic open set W = O(V, A(f)/2), we clearly have e®* ¢ fW, thatis, f ¢ K.
Therefore, K C N°®. This completes the proof. m|

The subsequent Lemmas 2.7, 2.8 and 2.9 follow from [6, Lemma 2.1], [6, Lemma 2.2] and [6, Theo-

rem 2.3], respectively.

Lemma 2.7. Let G be a semitopological group with identity e and N (e) be the family of all open neigh-
borhoods of the identity in G. Then

K =()(0W,€): U e N(e), e >0}
is a closed invariant subgroup of G°.
The subgroup K of G* defined in Lemma 2.7 is used in the following two results.

Lemma 2.8. Let G be a semitopological group and U,V € N(e). Then

O, e)KO(V,8)™" = O(U, e)O(V,5)7",

for all positive real numbers €, 6. Moreover, the equality O(U, €) K = O(U, €) holds for all U € N(e) and
e > 0.

Lemma 2.9. Let G be a semitopological group. Then, Tr(G*) = G*/K, so K is the kernel of the canonical
homomorphism ¢g 5 : G* — T2(G*). Moreover, t,oél , (96 2(0(U, €)) = O(U, €), for all U € N(e) and
€>0.

In the following theorem we show that the functors 7, and ®* commute in the category of semitopolog-

ical groups.
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Theorem 2.10. Let G be an arbitrary semitopological group. Then T>(G*) and (T2(G))* are topologi-

cally isomorphic.

Proof. If G is a Hausdorff semitopological group, then 7>(G) = G and T>(G*) = G*, hence T>(G*) =
(T>(G))*. Suppose that G is not Hausdorff. By [6, Theorem 2.3], we have T>(G) = G/K, where K =
MU : U € N(e)}. Then T»(G)* = (G/K)* and by Proposition 1.3, the groups (G/K)* and G*/K*
are topologically isomorphic. Also, by Lemma 2.7, we have the equality 75(G*) = G*/H, where H =
ﬂ{m : U € N(e), € > 0}. It is therefore suffices to prove that the groups K* and H coincide. Note
that

K*={feG :V(Hc () T

UeN(e)

If f € K*, then V() C Nuenie U, so Lemma 2.4 implies that
fe ﬂ{O(U, €): Ue N(e), e >0} C H

Thus, K* c H.
Conversely, if f ¢ K°, then we can find x € V(f) and V € N(e) such that x ¢ V. Then there exists
W € N(e) such that x ¢ VW~!, which implies f ¢ O(VW~!, A(f)/2). By Lemma 2.2, we have

[ & OV, A(H)[4)OW™', A(f)/4) = OV, A(f)/4) O(W, A(f)/4)~".

It follows that f ¢ O(V,A(f)/4), thus implying that f ¢ H. Hence, H c K*®. This completes the
proof. |

Proposition 2.11. Let H be a subgroup of a semitopological group G. Then H is closed in G if and only
ifH* ={f € G* : V(f) C H} is a closed subgroup of G°.

Proof. By item b) of Proposition 1.3, it suffices to show that if H*® is closed in G*, then H is closed in G.
Suppose that H* is closed in G* and take x € H. Then, for any U € N(e), we have xU N H # @, which
clearly implies that x*O(U, €) N H* # @ for each € > 0. Hence, x* € H*, and so x* € H*. We conclude
that x € H and that H is closed in G. O

In Lemma 2.12, we describe the T'j-reflection of G°*, for an arbitrary semitopological group G.

Lemma 2.12. Let G be a semitopological group, K be the smallest closed subgroup of G, and F the
smallest closed subgroup of G®*. Then K* = F, that is, K* is the smallest closed subgroup of G°.
Moreover, T{(G*) = G*/K".
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Proof. LetI = [a,b), where 0 < a < b < 1. Define a mapping ¢;: G — G* by

x, if rel;

r(x)(r) = {
e, if réel.

Clearly, ¢; is a topological monomorphism. Let p: G* — G*/F be the quotient homomorphism. Then
poyr: G — G*/F is a continuous homomorphism. Since G*/F is a T-space, the kernel ker(p o ¢y) of
p o ¢y is a closed subgroup of G. Therefore, K C ker(p o ¢;), which implies that ¢;(K) C F.

For every f € K°®, there exist real numbers ay,ay,...,a, withO =ayp <a; <--- <a, < a4+ = 1such
that f(r) = x,, € K for each r € J;,, = [ay, am+1), where 0 < m < n. Taking I = J,,,, we have ¢;, (x,) € F

for all 0 < m < n. Therefore,
n
f= l—[ ©7,,(xm) € F.
m=0

This shows that K* c F. Since, by Proposition 2.11, K* is a closed subgroup of G* and F is the smallest
closed subgroup of G*, it follows that K* = F. Finally, by [8, Theorem 3.4], we have the equality
T,(G*) = G*/K". o

From [8, Theorem 3.4], Proposition 1.3 and Lemma 2.12 we obtain the following theorem:

Theorem 2.13. Let G be a semitopological group. Then T(G*) and (T1(G))* are topologically isomor-
phic.

The next two facts follow from [8, Theorem 3.1].
Lemma 2.14. Let G be a semitopological group with identity e. Let also
P=()OW,e :UeNe), e>0}c G

Then K = P N P~! is an invariant subgroup of G*. Furthermore, the equality KO(U, €) = O(U, €) holds
forall U € N(e) and € > 0.

We use the subgroup K of G* defined in Lemma 2.14 in the subsequent result.
Lemma 2.15. Let G be a semitopological group. Then To(G*) = G*/K.

Theorem 2.16. Let G be an arbitrary semitopological group. Then the groups To(G*) and (To(G))* are

topologically isomorphic.
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Proof. By [8, Theorem 3.1], the equality To(G) = G/K holds, where K = N N(e) N (N N(e))_l. Let
n: G = G/K be the quotient homomorphism. Then, by Proposition 1.2, 7 admits an extension to a

continuous open homomorphism 7°*: G* — (G/K)*. Note that
ker(n®) ={f e G* :n*(f) =€’} ={g€G®: V(g) cK} = K®,

where ¢’ is the identity of the group (G/K)®. Then, by [1, Theorem 1.5.13], G*/K* is topologically
isomorphic to (G/K)®. Therefore, the groups To(G*) and (To(G))*® are topologically isomorphic. m|

3. SEMIREGULARIZATION AND THE HARTMAN—MYCIELSKI CONSTRUCTION IN SEMITOPOLOGICAL GROUPS

The operation of semiregularization of a topological space was defined by M. Katetov in [3]. A. Ravsky
[5] considered this operation in the classes of semitopological and paratopological groups and proved that
the semiregularization of a semitopological (paratopological) group is again a semitopological (paratopo-
logical) group. Furthermore, the semiregularization of a Hausdorff paratopological group is a regular
space.

In this section we deal with semiregularizations of semitopological groups. Let G be a semitopological

group with identity e. The family

Bro ={Intg U : U € N(e)}
serves as a base at the identity e for a topology 7 on G, which is coarser than the original topology of
G. The group G with the topology 7, is called the semiregularization of G and is usually denoted by
G,r. We say that G is semiregular if G = Gy,.

Our aim is to prove that the semitopological groups (G*),- and (G,,)® are topologically isomorphic.

This requires two auxiliary results.

Lemma 3.1. Let G be a semitopological group, 0 < € < 1, and U € N(e). Then

Int O(U, €) = Int O(U, €).
Proof. By Lemma 2.4, it suffices to prove that Int O(U, €) C Int O(U, ¢). Take an arbitrary element f €
G*\ O(U,€). Then u({r € J : f(r) ¢ U}) > €. Let P(f) = {ag,...,a,yand M ={0 < i <n: f(a) ¢ U}.

Case L. u({freJ: f(r) ¢ U)}) > e. For each m € M, there exists W,, € N(e) such that flan)W,, NnU =
2. Let W = Nnem Win- Then f(a,)WNU = @ for eachm € M. We claim that fO(W,6/2)NO(U, €) = @,
where 6 = u(fre J : f(r) ¢ U}) — € > 0. Indeed, suppose that there exists h € fO(W,6/2) N O(U, e).
Since h € fO(W,6/2), we have u({r € J : h(r) ¢ f(r)W}) < 6/2. For eachm € M,

{r € lam, ams1) : h(r) € flam)W} C{re J: h(r) ¢ U},

@O0 Appl. Gen. Topol. 27, no. 1 (2026), 24809 | 9
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whence it follows that

| J{r € [am, anen) : h(r) € FlamW) € {re J 2 hr) ¢ U},
meM

By the choice of ¢, we have

u( [t € lamana) : h) € flanWy) 2 e +6/2 >
meM

thus u({r € J : h(r) ¢ U}) > €, which contradicts the assumption. Therefore, fO(W,6/2) N O(U, €) = @,
thatis, f ¢ O(U, e).

Case IL u({fr e J: f(r) ¢ U})) = €. Let V € N(e), m € M and § > 0. Choose a; € P(f) and b € J such
that f(ay) € U, a; < b < ags and b — a; < 6. Define an element g € G* by the rule
@)™ flam) if rela,b),
g(r) =
e if r¢[ag,b).
Clearly, g € O(V,6). Then fge{he G*: u({re J : h(r) ¢ U}) > €}, so by Case I, we have fg ¢ O(U, ¢).
Thus f ¢ Int O(U, e).
We have shown that Int O(U, €) ¢ O(U, €), which implies the required inclusion Int O(U, €) C Int o, ¥e).
|
Lemma 3.2. Let G be a semitopological group, 0 < € < 1 and U € N(e). Then
O(Int U, e) = Int O(U, ¢).
Proof. Since IntU c U for all U € N(e), we have O(IntU, €) ¢ O(U, ). Then, by Lemma 3.1, we
deduce that O(Int U, €) c Int O(U, e). Conversely, let f € G* \ O(Int U, e), and suppose that P(f) =

{ag,ai,...,ay). Thenu({r € J: f(r) ¢ ntU}) > €. If u({r € J: f(r) ¢ U}) > €, then f ¢ O(U, €), hence
f ¢ Int O(U, €). Otherwise, let

M={0<k<n: flax)e U\IntU} # .
It follows that

lireJ: f() g 0N = 3 (@t —a) +plir € J: f) ¢ U 2
keM

For each k € M and each W € N(e), we have f(ax)W N U # @ and f(ax)W N (G \U) # @. Take yveW
such that f(ap)yx ¢ U, where k € M. Choosing g € G* with P(g) = P(f) and g(ay) = yi for each k € M,
and g(r) = e otherwise, we have that g € O(W, ) for all 6 > 0 and

p(reJ: (fo)r) ¢ U = 1.
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Thus fg € fOW,8) ¢ O(U, ¢), thatis, f ¢ Int O(U, €). Hence, Int O(U, €) c O(Int U, €). This completes
the proof. m|

The subsequent theorem is the main result of this section, it follows from the combination of Lem-
mas 3.1 and 3.2.

Theorem 3.3. Let G be a semitopological group. Then the local bases
(Bro)® ={0(Int U, €): U € N(e), € >0}
and
B%)ro = {IntO(V,€) : V € N(e), € > 0}

at e* generate the same topology on G°, that is, (G*)s- and (G,)* are topologically isomorphic.

In [7], M. Tkachenko proved that in paratopological groups, the T3-reflection and semiregularization

coincide. Therefore, combining Theorems 3.3, 2.13 and [7, Theorem 3.8], we obtain the following result.

Theorem 3.4. Let G be a paratopological group. Then the groups Reg(G*®) and Reg(G)*® are topologi-

cally isomorphic.

4. CONCLUSIONS

From this work we can conclude the following:

(1) In the category of paratopological groups, the functors 7; and * commute for i € {0, 1,2, 3, 3.5}.
(2) In the category of semitopological groups, the functors 7; and * commute for i € {0, 1, 2}. More-

over, the semiregularization and the functor ® also commute in this category.

5. OpeN PrROBLEMS

Since the semiregularization of a semitopological group does not, in general, coincide with its 73-

reflection, it is natural to consider the following problems.

Problem 5.1. Describe in internal terms the kernel of the canonical homomorphism ¢g 3 of a semitopo-

logical group G onto T3(G).

Problem 5.2. Let G be a semitopological group. Are the semitopological groups T3(G*) and (T3(G))*

topologically isomorphic?
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B. Reyes

We recall that a class of spaces is a PS-class if it is closed under arbitrary products, taking subspaces,
and contains a singleton.
Let G be a topological group and C be a PS-class. By [7, Theorem 2.3], the C-reflection C(G) of G

exists and is a topological group.
Problem 5.3. Is (C(G))® an element of the PS-class C?

Problem 5.4. Are the topological groups C(G*) and (C(G))*® topologically isomorphic?
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