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SUMMARIES OF ARTICLES PUBLISHED IN THIS ISSUE

(Publication of these summaries is permitted)

STEFAN ZNAM, Bratislava: Vector covering systems with a single triple
of equal moduli. Czechoslovak Math. J. 34 (109), (1984), 343 —348. (Original
paper.)

The set a(n) = {a+ sn, s integer} is called a congruence. Let ¢ =

= (v, ... vy) be a vector with real vy the system aj(n;), j=1,...,m of
n

congruences is said to be g-covering if Y, v;fi(r) =1 for every integer r,
=1

where f;(r) is the characteristic function of a j(nj). The main result of the
article: The moduli of a vector-covering system with a single triple of equal
moduli (the other being distinct) are of the form 392P where a= 0 or 1
and b is a nonnegative integer.

ZpzistAw JACKIEWICZ, Fayetteville, MARIAN KwAPisz, Gdansk: A note
on the stability of O-methods for Volterra integral equations of the second kind.
Czechoslovak Math. J. 34 (109), (1984), 349—354. (Original paper.)

Stability analysis of some numerical methods for Volterra integral equa-
tions of the second kind is presented, based on the test equation y(¢) = g(¢) +
4 A[% k(s) ¥(s) dt, =0, Re (1)< 0. Under certain conditions on the func-
tions g and k the solution Y of this equation is bounded and it is proved
that this property is inherited for sufficiently smallstep sizes by the class of so
called 0-methods for the approximate solution of Volterra integral equations.

W. NARKIEWICZ, Wroclaw, T. SALAT, Bratislava: 4 theorem of H. Steinhaus
and (R)-dense sets of positive integers. Czechoslovak Math. J. 34 (109),
(1984), 355—361. (Original paper.)

A subset 4 = {al <a, < } of the set N = {1, 2, } of all positive
ntegers is said to have the property (S) provided that each real number
x > 0 is a limit point of the sequence {a,,/n},‘,”:l. A subset A < N is said
to have the property (R) if the set R(4) = {a/b, a, be A} is dense in (0, 4 <0).
In the paper the relations between the properties (S) and (R) are studied.
Further, some results about the classes T and Ty of all 4 — N with the
property (R) and (S), respectively, are obtained.

TiBOR SALAT, Bratislava: On exponents of convergence of subsequences.
Czechoslovak Math. J. 34 (109), (1984), 362—370. (Original paper.)

Let A = {a,}{% be an arbitrary nondecreasing sequence of positive real -

fee)
numbers with lima, = +o0. For x= 3 27J/ke(0,1) denote by A(x)
k— o k=1

the subsequence {ajk},““;l of the sequence 4. In the paper the properties
of the function 4: (0, 1) —> <0, -+ % ) are investigated, where 1(x) denotes
the exponent of convergence of the sequence A(x). It is shown that the
function 4 belongs exactly to the second Baire class. Further, the structure
of the set {xe(O, 1); Ax) = },(1)} is described from both the metrical
and the topological view-point.



XAPAKTEPUCTUKU CTATEN, OITYBJIMKOBAHHBIX
B HACTOJIIEM HOMEPE

(OTH XapaKTEepUCTUKH IIO3BOJIEHO PENpOAYyLPOBATE)

STEFAN ZNAM, Bratislava: Vector covering systems with a single triple of
equal moduli. Czechoslovak Math. J. 34 (109), (1984), 343 —348.

BeKkTOp-TIOKpPHIBAIOIIAE CHCTEMbI C €OUHCTBEHHON TPOMKOM paBHSIOLIMXCS
moayJieit. (OpuruHagbHas CTaThs.)

OnpenenuM KOHTPYIHUIUIO KaK MHOXECTBO a(n) = {a —+ sn, n uenoe !mcno}
4 0ycth & = (vy, vy, ..., Un) — BEKTOP C peasIbHeIMU KOMIIOHeHTaMu. CicteMa

aj(n j), j=1,2,..., m, KOATpyIHIMEH HA3BIBAECTCS E-IIOKPHIBAIOMIEH, €CITH IJIst
n

KaX[OTO LEJOrO 7 UMeeM o, U i firy =1, tme f, j(’) — XapaKTepucTHyeckas
j=1

dbyHKuEs MHOXeCTBA. [JIaBHLIM PE3YJIbTATOM CTATBU SIBJISICTCS CIIEyrolee
yTBEpXaeHue: Bce MOIyJd &-TIOKPHIBAOINE CHCTEMBI C TOYHO TPEMbsI

b _
PaBHBIMBI MOAYJIAMHM (OCTaIbHBIE PA3JIUYHbI) UMeOT dhopmy 3927, rae a = 0
i 1 1 b—HeOoTpHUATENIBHOE LIEJIOE YHCIIO.

ZpzisLAw JACKIEWICZ, Fayetteville, MARIAN KwaPisz, Gdansk: 4 note
on the stability of 0-methods for Volterra integral equations of the second
kind. Czechoslovak Math. J. 34 (109), (1984), 349—354.

3ameyanne 00 yCTOMYMBOCTH O-MeTOA [Tl MHTErPAJIBHBIX ypaBHeHuI Boib-
Teppa BTOporo poaa. (OpuranHajbHasI CTAThS.)

AHanu3MpyeTcsi YCTOMYMBOCTH HEKOTOPBIX YHCICHHBIX METOIOB IS
peLIeHHsT MHTETPaJbHBIX ypaBHeHu BonbTeppa BTOPOrO POMA, OCHOBaHHBIX
Ha yparemum y(t) = g(t) + A [§k(s) y(s) ds, t = 0, Re (4) < 0. Ilpu He-
KOTODBIX YCIOBHSX HA (DYHKUMK g ¥ k peureHue Y 5TOrO ypaBHEHHSI OrPAHH-
4eHO ¥ B paboTe JOKA3aHO, 4TO 3TO CBOMCTBO IIPH JOCTATOYHO MAJIBIX IIArax
HAC/EYeTCs TAK HA3bIBAEMBIMH 0-METOJAMM ISl TIPHGIIMKEHHOIO PEeLICHHUsS
HHTErpaJbHbIX ypaBHeHHH BosbTeppa.

Joser SLAPAL, Ostrava: Representative properties of the quasiordered set
F(o, M). Czechoslovak Math. J. 34 (109), (1984), 390— 395.

TIpencTaBisirollie CBOMCTBA KBAa3WMyNOPSJIOYEHHOTO MHOXecTBa F(a, M ).
(OpuruHanbpHasi CTaThs.)

Iycte F(x, M) — KBa3uynopsilOYEHHOE MHOXECTBO BCEX IIOCIEHOBATENb-
HOCTei Tuna o 00pa30BaHHBIX M3 HJIEMEHTOB MHOXeCTBa M Ize KBasuynops-
JOYEHHOCTh < OIIpe/esieHa CIIeyIoIuM o0pa3om: {al|i < oc} = {b,\ ‘ A< a}
TOr/Aa M TOJIBKO TOT[a, KOrJa IOC/IeOBATEIbHOCTh {a;v | A< a} sBugeTcs
TIOANOCEOBATENBHOCTBIO NIOCIIEAOBATETHHOCTH {b,1 | A< ex}. B cratbe y-
Ka3aHbl JOCTATOYHBIE YCJIOBHsA JJI1 TOTO, YTOOBl B MHOxecTBe F(oty, M)
CyLIECTBOBAJIO IOAMHOXECTBO H30MOPPHOEe MHOXeCTBY F(o, M,). Hdanee
noxassisaetcs: Ilycts m < N, — kapuHanpHoe wmcno. Eciu MomHOCTB
MHOxecTBa M paBHa m (COOTBETCTBEHHO m1 - 2), TO Il BCSKOTO YIOpsi-
IOYEHHOrO .(COOTBETCTBEHHO KBa3MyMOPSIIOYEHHOr0) MHOXecTBa G Moul-
HOCTH < m B MHOXecTBe F(w,, M) uMeeTCst NIOIMHOXECTBO M30MOpdhHoe G.
U, 0XOHYATENBHO, TTOKA3BIBACTCS, YTO €CII MOIIHOCTE MHOXeCTBa M paBHa 2
(cooTBeTCTBEHHO 3), TO ISl BUSKOM KOHEYHOU UEmH (COOTBETCTBEHHO
anTuuenu) G B MHOXecTBe F(y, M) MMeeTCsl HOMHOXKECTBO HM30MOpdHOe G.



RupoLF OtAH, Zilina: Oscillation of linear retarded differential equation.
Czechoslovak Math. J. 34 (109), (1984), 371—377. (Original paper.)

Sufficient conditions are given under which every solution y(¢) of the n-th
order linear differential equation with retarded argument is oscillatory if n
is even, and every solution is either oscillatory or lim y®)(f) = 0, i= 0, ...
... n— 1if nis odd. towo

Joser SLAPAL, Ostrava: Representative properties of the quasiordered set
F(a, M). Czechoslovak Math. J. 34 (109), (1984), 390—395. (Original paper.)

Let F(x, M) denote a quasiordered set of all sequences of type « formed
of elements of the set M where the quasiorder relation < is defined as
follows: {a; | A <a} < {b; | 2 < a} if and only if the sequence {a, | 4 < a}
is a subsequence of the sequence {b,1 | A< oc}. In this paper sufficient
conditions for the existence of a subset of F(ey, M;) isomorphic with
F(ay, M) are presented. Further, the following result is proved: Let m< N,
be a cardinal number. If card M = m (card M = m + 2), then for every
ordered (quasiordered) set G of cardinality =m there exists a subset iso-
morphic with G in the set F(w,, M). Finally, if card M = 2 (card M = 3),
then for every finite chain (antichain, respectively) G there exists a subset
isomorphic with G in the set F(wgy, M).

JArROSLAV JEZEk, ToMAS KEPKA, Praha: Permutable groupoids. Czecho-
slovak Math. J. 34 (109), (1984), 396—410. (Original paper.)

Groupoids satisfying the identity x . yz = y . xz are called left permutable.
Free left permutable groupoids are described, a representation of arbitrary
left permutable groupoids in commutative semigroups is found and various
properties of the variety of left permutable groupoids are studied.

Davip KENOYER, Lawrence: Recognizability in the lattice of convex
[-subgroups of a lattice-ordered group. Czechoslovak Math. J. 34 (109),
(1984), 411—416. (Original paper.)

Two lattice-ordered groups are defined and shown to have isomorphic
lattices of convex l-subgroups. Using this, several things are shown to be
impossible to recognize in the lattice of convex l-subgroups of a given I-group.
It is impossible to tell if a given I-group belongs to any nontrivial proper
variety, if an 1-group is archimedean or completely distributive, or if a convex
I-subgroup is closed.

RupoLr OLAH, Zilina: On oscillation of solutions of a nonlinear retarded
differential equation of Emden-Fowler type. Czechoslovak Math. J. 34 (109),
(1984), 417—423. (Original paper.)

Sufficient conditions are given which guarantee that every solution of the
retarded differential equation y(¢) + p(¢) Iy(g(t))|y sgn (¥(g(2)) = 0,
n = 2,y = 1, is ocillatory if n is even, and every solution is either oscillatory
or limp(t)=0,i=0,1,...,n— 1 if n is odd. The functions- p(t) and

t— o0
g(t) are continuous on [0, ©), p(t) >0, g(t) = t, g(t) is nondecreasing
and lim g(t) = co.

t— o



W. NARKIEWICZ, Wroclaw, T. SALAT, Bratislava: 4 theorem of H. Stein-
haus and (R)-dense sets of positive integers. Czechoslovak Math. J. 34 (109),
(1984), 355—361.

Opua teopema llteitnraysa u (R)-IJIOTHBIE MHOXECTBA HATYPAJIBHBIX YUCET.
(OpuruHanbHas CTaThs.)

ITogmuOXeCTBO A = {al <ay < } MHOXecTBa N = {1, 2, } obula-
maet cBoiictBoM (S), €ClIM TPOU3BOJIBHOE [IEHCTBHUTETBHOE YHUCIO X >0
SIBJISIECTSI NPEJENIBHOM TOYKOM IOC/IeI0BATEIbHOCTH {a,,/n},‘f:l, IToamuo-
*ecTBO A < N oOnajgaer cBoiictBoM (R), ecnu MHOXeCTBO R(A) = {a/b;
a, beA} mnotHo B (0, +c0). B pa6ote uCClIeHOBaHbI OTHOLICHUS MEXIY
cpoiictBamu (S) u (R). Hanee NOKa3aHbl HEKOTOPbIE Pe3yNbTaTbl O Kjacce
Tg (Tg) Bcex A = N, obnanarounx ceoiictoM (R) ((S)).

TiBor SALAT, Bratislava: On exponents of convergence of subsequences.
Czechoslovak Math. J. 34 (109), (1984), 362—370.

~ O06 noxasaTeNnsax KOHBEPTEHLMH ITOIIOCTEI0BATENbHOCTER. (OpUrUHaIbHAS
cTaThs.)

IMycts A= { ak} k=1 — HeyObIBalomasi NOCIELOBATENLHOCTD IOJIOXUTETb-

L]
HBIX HEACTBUTENBHBIX YMCE, IUIst KOTopo#t lim @, = -+ 20. Qs x = Z 27 ke
: k> k=1
€(0, 1) obo3maunmm uepe3 A(X) NOINOCIENOBATENLHOCTE {ajk} =y mocne-
nosatenbHOCTH A. B paboTe paccMoTpens! cBoicTsa dymkmmu A: (0, 1)—
— {0, + 0 ), rae A(x) 0603HauaET MOKA3aTEN L KOHBEPTEHLMMU TIOC/e[0BATENIb-
HoctH A(x). B paGoTte mokazano, yTo GyHUKAS A OPHHAMJIEXHAT TOYHO K BTOPO-
My kinaccy Bepa. [lanee wmcciiefoBaHa CTPYKTYpa MHOXECTBa {x € (0, 1);
AMx) = 1(1)} M3 METPUYECKON M TOTIOJIOTHYECKOH TOYEK 3PCHUS.

RupoLr OLAH, Zilina: Oscillation of linear retarded differential equation.
Czechoslovak Math. J. 34 (109), (1984), 371—377.

06 ocumnsuue JMHEHHOro muddepeHIHaTbHOIO ypaBHEHUA C 3ara3fbl-
BarolMM aprymeHToM. (OpUruHaibHas CTaThs.)

B crartbe mpuBemeHb! JOCTATOYHBIE YCIOBHS Ui TOrO, 4TOOBI Kaxaoe
pemienne y(¢f) nuHeitHoro muddepeHUUaNbHOrO ypaBHEHHMS n-IO TMOPSIAKA
C 3ama3’AbIBAlOIMM APIYMEHTOM IIPM YETHOM 7 SBJISUIOCH KOJIEGIIOLIMMCS,
‘a IpA HEYETHOM 71 JIUOO KONEOIIIOIUMCs, TM60 YIOBIETBOPAIOIIUM, YCIIOBHIO
lim y(1)=0, i=0,...,n— 1.

t— 00

JarosLAV JEZEK, TOMAS KEPKA, Praha: Permutable groupoids. Czecho-
slovak Math. J. 34 (109), (1984), 396—410.

IepectanoBoynble rpynnonapl. (OpuruHaIbHA CTATHA.)

I'pynmouzpl ¢ TOXIECTBOM X . ¥z = y . Xz Ha3bIBAIOTCA JIEBONEPECTAHOBOM-
HbIMH. B craThe omMcaHbl CBOGOIHBIC JIEBOMEPECTAHOBOYHBIE I'PYIIOWIBI
M IIOJyYeHO TIIPENCTABIICHHE 3THX TPYNIIOMAOB B KOMMYTATHBHBIX IIOJIy-
rpynmax.



LapisLav MiSik, Jr., Bratislava: Sequential completeness and {0, l} -
sequential completeness are different. Czechoslovak Math. J. 34 (109),
(1984), 424—431. (Original paper.)

Assuming » = 29 (a set theoretical assumption weaker than Martin’s
axiom), a {0, 1} - sequentially regular Fréchet space is constructed which
is sequentially complete but fails to be {O, 1} - sequentially complete. The
space is of the form N U A (A" is an almost disjoint family of infinite
subsets of N) and has the corresponding nice topological properties (e.g.
it is Hausdorff, separable, first countable, locally compact, totally discon-
nected, 0-dimensional).

LapisLAV NEBESKY, Praha: Upper embeddable factorizations of graphs.
Czechoslovak Math. J. 34 (109), (1984), 432—438. (Original paper.)

A graph is said to have an upper embeddable n-factorization if it can be
decomposed into n edge-disjoint factors each of which is upper embeddable.
In this paper a necessary and sufficient condition for a graph to have an
upper embeddable n-factorization is given.

VoiTEcH BARTIK, Praha: On the Cech and axiomatic cohomology of product
spaces. Czechoslovak Math. J. 34 (109), (1984), 439—474. (Original paper.)

Let (h*, 0*) be an axiomatic cohomology theory on the category of all
topological pairs taking values in the category of modules over a principal
ideal domain A and satisfying the axioms of Steenrod-Eilenberg and the
axiom of additivity, and let A*(X, 4; G) and H*(X, 4; G) be the normal
Cech cohomology groups of a topological pair (X, 4) with coefficients
inG=h° (point), based on all normal coverings of the space X and on all
normal coverings of the pair (X, 4), respectively. In the paper, some A-
homomorphisms (¥) @ #AYX, 4; BI(Y, B; G))— K'((X, 4) % (Y, B)),

it+j=n
natural with respect to the argument (X, A), are constructed, their naturality
with respect to the other arguments is examined, and general sufficient con-
ditions for their bijectivity are found. For example, the results obtained
imply that (%) are natural with respect to all the arguments and commute
with the connecting homomorphisms of suitable exact cohomology sequences
if A4 is a field, and that #'(X X ¥;G) =~ A"X X Y;6G) ~ @ H(X;

i+j=n

Hj(Y; G)) over A if the spaces X and Y are paracompact and regular and X
is weakly locally contractible.

JAROSLAV JEZEK, TOMAS KEPKA, Praha: Modular groupoids. Czechoslovak
Math. J. 34 (109), (1984), 477—487. (Original paper.)

All simple left modular groupoids are found and the equational theory of
bi-modular groupoids is studied.

LapisLAv NEBESKY, Praha: Edge-disjoint |-factors in powers of connected
graphs. Czechoslovak Math. J. 34 (109), (1984), 499— 505. (Original paper.)

Let n be a positive integer, and let G be a connected graph of an even
order = n. It is proved that there exists a set of n — 1 edge disjoint 1-factors
of G".



Davip KENOYER, Lawrence: Recognizability in the lattice of convex
l-subgroups of a lattice-ordered group. Czechoslovak Math. J. 34 (109),
(1984), 411—416.

Pacrio3HaBaeMOCTb  CTPYKTYPHO-YHIODPSIIOYEHHBIX TIPYONl [O CTPYKType
BBIMYKJIBIX l-mogrpynm. (OpuruHaibHasi CTaThs.)

B craTbe onpeneneHsl [Be CTPYKTYPHO-YIOPSAOYEHHbIE IPYIIE] M IOKA3aHO,
4TO MX CTPYKTYPH! BRINYKJIBIX |-mmoarpymmn uzomopduer. Ha ocHOBaHMHE 3TOrO
pe3ynbTaTa MOKa3bIBaeTCsl, YTO HEKOTOPbHIE CBOMCTBA |-rpymniisl HE ONpEnes-
IOTCSI CTPYKTYpPO# ee BBIIYKNBIX l-moarpymm. Hampumep, Henb3s PENIATH
JIMIIb HA OCHOBAHWM JTOM CTPYKTYPHI, €CIIM [JaHHas |-rpynna mpuHaiexkuTh
HEKOTOPOMY HETPHBHAJILHOMY COOCTBEHHOMY MHOrooOpasio, €Cid OHa
apxX¥Me[0Ba WIIM BIIOJHE OACTPHOYTMBHA M €CIH BhINyKias l-moarpymma
3aMKHYTa.

RupoLF OLAH, Zilina: On oscillation of solutions of a nonlinear retarded
differential equation of Emden-Fowler type. Czechoslovak Math. J. 34 (109),
(1984), 417—423.

06 OCUMJUTSILIMK PEeLIeHUI HEJTMHENHOT O nuddepeHIHanbHOrO ypaBHEHUS
C 3ama3fbBAlOIMM aprymeHToM THma OwmaeHa-Paynepa. (OpHuruHaibHAs
CTaThs.)

B crarbe JaHBl JOCTATOYHBIE YCIOBHS IJISI TOTO, YTOOBI KaXXI0€ DPEIICHUE
IEbbepeHINATBHOrO YPAaBHEHNS C 3amas3IplBaroluM aprymertoM y™M(t) -+
+ p(t) [y(g(t))i"" sgny(g(?)=0, n=2, y=1, npu YeTHOM A1 SBISUIOCH
KOJEOIIOIUMCS, a TIPH HEYETHOM 7 — JIMbO0 KOJeOrommmest, 1100 yqoBie-
tBopsormM  yeiosuio lim (1) =0, i=0,1,...,n— 1. ®yuxmua p(t)

t— o0
u g(t) menpepsiBHbl Ha [0, ©0), p(t) >0, g(t) = ¢, g(t) He yObiBaeT u lim g(¢t) =

= 00, B t— o

LADISLAV NEBESKY, Praha: Upper embeddable factorizations of graphs.
Czechoslovak Math. J. 34 (109), (1984), 432—438.

Caepxy morpyxaemble (axTtopm3auuu rpado. (OpUrdHaibHas CTaThbs.)

Ilo onpenenenuro rpad obmamaeT cBepxy gorpyxaemoil #-haxropusanuei,
KOT/Ia €r0 MOXHO pa3eNuTh B 1 PeOEPHO JTU3BIOHKTHBIX (PaKTOPOB, KaXKIblid
¥3 KOTOPBIX CBEPXy morpyxaem. B ctaTee JaHO HEOOXOAUMOE M NOCTATOYHOE
yCIIOBME [Uisl TOTO, 4TOObI rpad obnaman cBepxy HOrpyxaemoil n-hakTopu-
3alUei.

M. G. TKACENKO, Balakovo: On topologies of free groups. Czechoslovak
Math. J. 34 (109), (1984), 541—551.

O Tomnornorusx cBo6oaHbIX rpyni. (OpuruHanbHAsS CTaThs.)

B Hacrosmeil craThe MHaeTCsd BHYTPEHHSS XapaKTEPUCTHKA TOMOJIOTHH
MapkoBa CBOGOJHON TPYMIIBI HAL TOMOJIOTMYECKOM NPOCTPAHCTBOM X, BBO-
JIMTCSL HOBasi TOIOJIOTHMSI CBOOOAHOM TPYNIIBI M M3y4aroTCsl €€ CBOWCTBA. DTHU
JIBe TOIMOJIOTMM COBHAAAlOT, €CYM IIPOCTPAHCTBO X ICEBAOKOMIAKTHO. OHM
WCTIOJIL3YIOTCSA B KAYeCTBE MOCOOMS [T MCCIIENOBAHMS KAPAMHAJBLHBIX HHBA-
PHMAHTOB TONOJIOTHYECKUX TPYII.



VAcLav KOUBEK, Praha. Large systems of independent objects in concrete
categories I, II. Czechoslovak Math. J. 34 (109), (1984), 506— 527, 528 540.
(Original papers.)

For a functor F from the category of all sets and mappings to itself define
a category S(F) — objects are pairs (X, U) where X is a set, U FX,
and morphisms from (X, U) to (Y, V) are all mappings /= X — Y such that
Ff(U) < Vif Fis covariant, F f(V) < U if Fis contravariant. The following
properties of the binding S(F) categories (i.e. such categories that the
category of all graphs and compatible mappings can be fully embedded
into them) are proved:

If S(F) is a binding category then there exists a cardinal o such that for
every cardinal f# = o there exist full embeddings ®;, i € # from the category
of all graphs and compatible mappings into S(F), and covariant set functors
G, i € B fulfilling:

a) for every graph (X, V), if (X, V) = (¥, U) than G;X = 7; for every

compatible mapping f: (X, V)= (X', V'), &= G,f;

b) if (X, V), (X', V') are graphs and f/: &,(X, V)— ¢j(X’, V’) is a mor-
phism of S(F) for i,j€ f, then i = j (and there exists a compatible
mapping g: (X, V)— (X', V') with f = @,9 = G9);

c) for every set Z, card G;Z = max {card Z, /1’}.

The theorem for a covariant set functor Fis proved in the first paper (which
is a continuation of V. Koubek: On categories into which each concrete
category can be embedded, Cahiers Topo. et Géo. Diff. 17 (1976), 33— 57)
while the second paper contains the proof of the theorem for a contravariant
set functor F (a continuation of V. Koubek: On categories into which each
concrete category can be embedded 11, Cahiers Topo. et Géo. Diff. 18 (1977),
249—269).

M. G. TKACENKO, Balakovo: On topologies of free groups. Czechoslovak
Math. J. 34 (109), (1984), 541—551. (Original paper.)

The author gives an intrinsic description of a Markov topology on a free
group over a topological space X, introduces a new topology on a free group
and studies its properties. These two topologies coincide if X is pseudo-
compact. They are used as a tool for the investigation of cardinal invariants
of topological groups.

PAVEL PTAK, Praha: Spaces of observables. Czechoslovak Math. J. 34 (109),
(1984), 552—561. (Original paper.) .

Let M be a separable Banach space and let #(M) be the o-algebra of
Borel subsets of M. Let L be a quantum mechanical logic (= o-ortho-
modular poset) and let an observable mean a o-homomorphism x: Z(M)—
—> L. The author shows that certain sets of bounded (or compact) observables
can be “‘structured”” so that we obtain a Banach space. Conditions necessary
for endowing ‘‘non-separable’’ observables with a linear and topological
structure are also discussed. '

A. B. PatEL, Vallabh Vidyanagar: Joint essential spectra. Czechoslovak
Math. J. 34 (109), (1984), 598— 603. (Original paper.)

Several characterizations of an n-tuple of operators (not necessarily
bounded) to be joint upper Fredholm are discussed. Also Weyl’s theorem
for an n-tuple of commuting normal operators is proved.



LApISLAV MISiK, Jr., Bratislava: Sequential completeness and {0, 1}-sequen-
tial completeness are different. Czechoslovak Math. J. 34 (109), (1984),
424—431.

CekBeHIMallbHAs TIOJTHOTA M {0, 1} - CeKBEHL[MAJIbHAs TIOJIHOTa HE COBMA-
natoT. (OpuruHasibHas CTaThs.)

IIpeanonaras x» = 2% (TeOPEeTUKO-MHOXECTBEHHAS aKCMOMa, Goliee ciabast
4yeM axcuoma MapTuHa) CTPOUTCS {0, 1} - CEKBEHIMAJIBHO PETyJIsipHOe
npocTpaHcTBo dpellle, KOTOPOE SBISETCS CEKBEHUMATBHO IOJHLIM, HO He
SIBJISIETCS {0, 1} - CEKBEHIIMAJIBHO NOJHbIM. DTO OPOCTPAaHCTBO Tuma N U A~
(N — cueTHOe OECKOHEYHOS MHO3XKECTBO M 4 — IOYTH AU3BIOHKTHASI CHCTE-
Ma GeCKOHEYHBbIX MOAMHOXKECTB N) M 00JIafaeT ClIeAyIOIUMH TOIIOIOrHYEC-
KMMH CBOMCTBaMU: OHO Xaycaopdhoso, cenapabesibHO, YAOBIETBOPSET NEPBOM
aKCHOME CYETHOCTH, JIOKAJIbHO OMKOMITAKTHO, BITOJIHE HECBSI3HO U HYJIBMEPHO.

VorticH BARTik, Praha: On the Cech and axiomatic cohomology of
product spaces. Czechoslovak Math. J. 34 (109), (1984), 439—474.

O YEXOBCKMX M aKCMOMATHYECKMX KOTOMOJIOTHMSIX IPSMOLO NPOH3BEACHUs
TOHOJIOIHYECKUX TPOCTPaHCTB. (OpUrHHANbHAS CTAThs.)

IMycre (h*, 6*) — akcmomaTuyeckast TEOpUss KOTOMOJIOTHI HA KaTErOPUH
BCEX TOMOJOTHYECKMX Tap, NPHHUMAIOLIAS 3HAYCHUS B KATErOPUM MOJIYJIEH
Ha/J KOJbLOM LEJNOCTHOCTH /A W yZOBIeTBOpsirouias akcmomam CruHpona-
Ditendepra ¥ akCHOMe aLAMTHBHOCTH, U iycTh h*(X, 4; G)u H*(X, A; G) —
HOpMaJibHbIE YexXOBCkue rpynnbl mapsl (X, A) ¢ xoadbuuenramu B G = A
(TOUYKa), ompeneseHHbIe C IIOMOIIBIO BCEX HOPMAJIBHBIX 1TOKPBLITHI MPOCTPaH~
cTBa X M BCEX HOPMaIbHbIX MOKPBITHI Mapsi (X, A) COOTBETCTBEHHO. B cTaThe
CTPOSITCSL HEKOTOpbIZ A-romomopdusmserl (%) @ zi(X, A; H(Y, B; G)) —

i+j=n
— h"((X, A) X (Y, B)) ecTecTBEeHHbIE OTHOCUTENILHO aprymenTa (X, A), uccie-
JlyeTc WX €CTECTBEHHOCTb OTHOCHMTENIHO IPYrMX apryMEHTOB W JArOTCH
o0uUe JOCTATOYHbIE YCJIOBMS IS MX OuektuBHOCTM. Hampumep, U3 mosty-
YEHHBIX PEe3yJbTaTOB CIEAYET, YTO TOMOMOP(DU3MBI (*) €CTECTBEHHBI OTHO-
CHUTEJIbHO BCEX apryMEHTOB M KOMMYTHPYIOT CO CBSI3bIBAIOIIAMU TOMOMOP-
dbuszMaMu MOAXOAAUIMX TOYHBIX KOTOMOJIOTHYECKHX IIOC/IeI0BATEIbHOCTEH,
eciim A—mosne, nuto H'(X X V;G) ~ HX X Y;G) ~ @ H'(X; H(Y, G)
itj=n

Haz A, eciid NPOCTpaHcTBa X M Y MapaKOMIIAKTHBI U PETYJISAPHBI U MPOCTPaH~
CcTBO X ¢/1abo JIOKAJIbHO CTATUBAEMO.

PAVEL PTAK, Praha: Spaces of observables. Czechoslovak Math. J. 34 (109),
(1984), 552—561.

IIpoctpancTea Habmogaembix. (OpUruHaibHas CTaThs.)

Ilycte M — cenapabenbHoe 6aHAXOBO MPOCTPAHCTBO U A(M) — g-anrebpa
OopenoBckux nmoaMuoxectB B M. Ilycte L — KBaHTOTO-MEXaHMYECKas JIO-
ruka (= 0-OpTOMOMYJSIPHOS YACTUYHO YIIOPSJOYEHHOE MHOXKECTBO) M IyCTh
TEPMHUH ,,Habioaemas’ 06o3HavaeT o-romomopdusm x: Z(M) — L. ABTop
[OKa3bIBAET, YTO HEKOTOPBLIC MHOXSCTBA OrPAaHMYEHHBIX (COOTBETCTBEHHO
KOMIIAKTHBIX) HaGII0gaeMbIX MOXHO HAAZJIMTh CTPYKTYypOil OaHaxosa Ipo-
CTPaHCTBA, W JUCKYTHPYET TAaKXKe YCJIOBHS HEOOXOAMMBIE ISl TOTO, 4TOObI
HEKOTOPbIE MHOX2CTBA ,,HecenapabesibHbIX HabGII0HaeMbIX [AOIYyCKaIu JIH-
HEHHYIO ¥ TOMOJIOTHYECKYIO CTPYKTYpY.
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