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TeEOREM 21. If R is equicontinuous on @R and #R,~ oR, + 0, then
2R = oR, = sR, and R is recurrent at .

Proof. Assume «zR, # 0 and let yeaR,, 6> 0 be arbitrary. By
hypothesis there is a 6> 0 such that whenever o(y,u) << J, then
o(yr,ur) < ¢ for each reR. Since yeaxR,, there is an unbounded increa-
sing positive sequence {r,} such that o(y, ar,) < é from which it follows
that

ely(—m), a1 (—1)] = o[y (—m), 2] < ¢,

so that it is seen that zeyR,C ﬁf . Now since yeaR,, a closed and inva-
riant set, then yR C xE,, and therefore z xR, which is also closed and
invariant so that #R CaR,, and it follows that xR = aR,.

Since z xR, , then wesR, from Theorem 19, and similarly #R = aR,.
The proof is identical in case xR, # 0.

All of the results in this section are established in the same manner
when @G is any simply ordered group, with appropriate modifications
of the definitions.
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PROBLEMS ON SEMIGROUPS
BY
A. D, WALLACE (NEW ORLEANS, LA.)

P 326. Is it possible to construet a continuous associative multipli-
cation on the closed n-cell (n > 2) such that the boundary consists of
exactly those elements satisfying »? = %

P 327. Is it possible to construct a continuous associative multi-
plication on an n-sphere in such a way that (i) every element is the
product of two elements, (ii) there is a zero-element.

For n = 1 the answer is negative, see [3].

P 328. If ¢ is a compact totally disconnected metrizable group
does there exist a compact connected-acyclic one-dimensional metri-
zable space T and on 7' a continuous associative multiplication with
a two-sided unmit such that the maximal subgroup of 7' which contains
the unit coincides with ¢ and such that @ is the set of endpoints of T'?%

If @ is the Cantor group the angwer ig affirmative (unpublished).
A related question hag been congidered and solved by Koch and McAuley
(also unpublished).

P 329. Suppose that Euclidean n-space R" is supplied with a con-
tinunous associative multiplication with unit and that there exists a com-
pact connected subset G of R™ which contains the unit and which is
& subgroup of R" under the given multiplication. Ig it possible that &
can be “self-linked” in any reasonable way? (Cf. [1] for » = 3).

P 330. If § is a compact connected locally connected metrizable
one-dimensional semigroup with unit, then it is known that 8 is either
a dendrite or contains exactly one simple closed curve which coincides
with the minimal ideal of §. (The details of the proof are unpublished
but see [6]). Is there an analogous proposition for higher dimensions?

P 331. If § is a compact connected commutative semigroup with
unit, all of whose elements satisty #* = @, does § have the fixed point
property ¢

P 332. If § is a compact semigroup then the minimal ideal K of
8 is a retract of S in the sense of Borsuk (see [9]). Examples will show
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that K need not be a deformation retract of § even if S has a unit, but
in this case it is known that K and § have the same cohomology (see
[5]). Does this last result hold if the assumption that § have a unit is
replaced by the assumption that 8§ = ESE where E is the set of those
elements satisfying #* =« ?

P 333. It is a corollary to the result in P 332 that a compact con-
nected semigroup with zero and unit is unicoherent. Is there a proof
of this using only set-theoretic topology ? A similar question arises con-
cerning the result stated in P 330.

P 334. Suppose that S is a compact semigroup and let B denote
the “boundary” of § is some suitable sense. For example, S might be
homeomorphic with a subset of Euclidean n-gpace and B might be the
ordinary boundary of 8. The set B is known to play an important part
in the determining the properties of 8. (See [7] and [4].)

(a) If every element of § has a square-root in § doeg every element
of B have a squareroot in B (Problem of H. H. Corson)?

(b) Under some interpretations of “boundary” it is known that
if 8 has a unit, then the unit lies in B (see [8]). Are there other useful
interpretations of “boundary” for which this is true?

(¢) If one assumes that the multiplication is commutative on B, are
there agreeable conditions under which it may be shown to be commutative
on §? (Of. [2], where § is a dendrite and B is the set of endpoints of S.)
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HEROTOPBIE BAMEYAHHA 0 r-KOJBI[AX

B.TAIEXXTEBUXT (BPOIJAB)

B aroM coobuienmm HAOTCA HEKOTOPHIE 3aMeYaHusl, OTHOCAIMECHT
K 7-KONbIAM, PACCMaTPHBAEMBIM aBTOPOM B pabore  [2], T.e. k KOMBIAM,
KOTOpHIE, BOOGIIE TOBOPA, HE IPENIONATAIOTCA ACCOUUATUBHEIME K B KO-
TOPHIX CYLLECTBYET TAKOH BJIEMEHT T, 4TO PaBEHCTBA

(i) ; #(y2) = (v(z2))y,
(ii) () = &

BELIONHAIOTCA WIS BCEX @, Y M 2, IPUHANIEHAINX K JAHHOMY KOJBIY.

B paBote [2] 6muro momasamo, 4ro ecau B ecmb 7-koawvyo, mo T He
Agasemes aegblm deaumenem Hyas ¢ R; B TO iKe BpeMA T feademca npa-
60il edunuyell koavyd, NpUmMoOM eJUHCMEEHHOU, OTKYRA ciemyer, uto 6 R
MOJICEM. CYLYECNE06(Mb  AUWb 00uH aemeHm T, y0osiemeopaiowuil ycao-
euan (i) u (ii). Tam-:xe OBITO MOHABAHO, uTO Has MO6UT 3, Y, 2R

1) T{@y) = y=,
@) (@y)e = @(2(wy)).

OcHOBHEIE PesynbTaTH, MOJYYeHHBIE B [2], BaKIOYAOTCA B Cle-
TYIOmeM

Ecat R, accoyuamushoe koavyo ¢ uneomoyueti (cM. [3] uau [5]), co-
Oepucawyee edununy, u ecau K (Ro) 06osnauaem mHomcecmeo Ro ¢ 06brHbLM
8 Koavlye Ko CrovceHueMm U YMHOMCEHUEM

(3) ay = y*ou,
ede o 06osHaem yamromcenue 6 Ko, « » — ungoaoyuio, mo K (R,) agasemea

T-KObYoM, 6 KOIMOpoM poab T uzpaem eaunuqa Kosabya R,.

Haniee ROKA3BIBAETCS TEOPEMA O TOYHOM IIPENCTABIEHNH 7-KOIEL:
0as kaocdozo T-koabYa R MoscHo nocmpoums maxoe koasyo Ro, obaadaiowee
svlieyRazaHmbM cgolicmaamu, umo R = A (R.).
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