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SUMMARIES OF ARTICLES PUBLISHED IN THIS ISSUE

(Publication of these summaries is permitted)

MiLosLAv JUza, Praha: About the sixth Hilbert’s problem. Czech. Math.
J. 32 (107), (1982), 1—52. (Original paper.)

Axioms for the mechanics of a system of material points are given, some
theorems are deduced from these axioms and consistency and independence
of the axioms is proved.

Jiki MoCkoRr, Ostrava: Semivaluations and d-groups. Czech. Math. J.
32 (107), (1982), 77— 89. (Original paper.)

In the first part of the paper the author deals with properties of groups
of divisibility which enable him to investigate algebraic properties of integral
domains. Methods of the theory of d-groups are frequently used. In the
second part it is proved that the only directed orders on the group of
integers Z which produce groups of divisibility are the two obtained by
taking as positive elements either Z, or Z _.

FRANTREK Sik, Brno: Durch Relationen induzierte Topologien. Czech.
Math. J. 32 (107), (1982), 90—98. (Original paper.)

M und G seien nichtleere Mengen und g(GM)= {R c GM: xe M=
= 3f, g€ R, f(x) + g(x)}. Jeder Relation R € &(G™) sei eine binire Relation
o(R) auf 2™ wie folgt zugeordnet: 4 o(R) B = [fe R=>31 g€e R, flavs=
= glausl (4, BS M). Dann erfiillt r = o(R) bestimmte vier Bedingungen
(§ 3). Sei A(M) die Menge aller solchen Relationen r < 2™ x My e A(M)
ist eine Quasiordnung in 2™; sei r die zugehdrige Zerlegung auf 2M und 4"
das grosste Element des A(S M) enthaltenden r-Blocks. Die Abbildung
iy: A— A" (A = M) ist eine Topologie auf M. Es sind zwei Probleme gelost:
(a) Existiert zu jeder Topologie u auf M eine Menge G und R€ &(GM) so,
dass uggy= u? (b) Charakteristische Bedingungen fir r< oM oM
bestimmen so, dass eine Menge G und Re é’(GM) mit r = p(R) existiert.

CH. G. Puiros, Y. G. Sricas, loannina: Oscillatory and asymptotic
behavior of second and third order retarded differential equations. Czech.
Math. J. 32 (107), (1982), 169—182. (Original paper.)

In this paper the authors deal with second and third order retarded dif-
ferential equations and give some results on their oscillatory and asymptotic
behavior which are analogous to the Kneser type ones for second and third
order ordinary differential equations.

RicHARD C. BrowN, Tuscaloosa, MILAN TVvRDY and OTTO VEIVODA,
Praha: Duality theory for linear n-th order integro-differential operators
with domain in LP, determined by interface side conditions. Czech. Math. J.
32 (107), (1982), 183—196. (Original paper.)

In the paper the authors develop a duality theory for linear integro-
differential operators in the space LP of m-vector valued functions LP-
integrable on [0, 1] determined by interface side conditions.



XAPAKTEPUCTUKU CTATBEW, ONMYBJIUKOBAHHbIX
B HACTOSsIIEM HOMEPE

(DT XapaKTePUCTHKH TO3BOJIEHO PENPOAYLHPOBATH)

MiLosLAV JUzA, Praha: About the sixth Hilbert’s problem. Czech. Math. J.
32 (107), (1982), 1—52.

O wecroit npodneme [ibbepra. (OpUrnHAIBLHAS CTATHSA.)

B cratbe choOpMyIHpOBaHbI AKCHOMBI ISl MEXAHUKH CHCTEMbI MATEPHAIIb-
HBIX TOYEK, OKA3aHbl HX HEMPOTHBOPEYMBOCTh H HE3ABUCHMOCTH M BbIBEAEHDI
HEKOTOPbIE MX CIIeJCTBUSA.

Jiki MocC¢koR, Ostrava: Semivaluations and d-groups. Czech. Math. J.
32 (107), (1982), 77— 89. '

CeMH-HOPMHPOBAaHHA H d-rpymibl. (OpUrHHANbHAs CTaThs.)

B nepBoit yacTi paboThl aBTOP M3y4aeT CBOMCTBA IPYIII IEJIMMOCTH, HAlO-
uiMe BO3MOXKHOCTbL MCCIIE/IOBATh ajredpanyeckue CBOMCTBA 00Js1acTed LesIocT-
HOCTH. BO BTOpOIi yacTH paboThl JOKA3bIBAETCS, YTO ¢AMHCTBEHHBIMH HAIIpa-
BJICHHBIMH YIOPSIIOYCHUSAMHM IPYIbI Z LIEJbIX YHCeII, IIOPOXKIAOIIKME TPYIITY
JIeTAMOCTH, SIBJISIFOTCSl YIOPSAJOYEHUs, UMEIOLIME B KayecTBE MHOXECTBA
HOJIOKHTE/IbHBIX 3/1€EMEHTOB H60 Z | nubo Z _.

FRANTISEK SIK, Brno: Durch Relationen induzierte Topologien. Czech.
Math. J. 32 (107), (1982), 90—98.

Tononorus MHAYUMPOBaHHble OTHOMEHHSIMH. (OpHIHHAIBHAS CTATbs.)

Mycte M 1 G — HemycTble MHOXeCTBA Y (E”(GM) = {R c M xe M=
=3f,g€ R, f(x) =+ g(x)}. Hdnst kaxaoro Re ﬁ?‘(GM) nycte r = g(R) — 6u-
HapHoe OTHOweHue Ha 2M, onpeaeneHnoe popmyaoin 4 o(R) B = [fe R =
=3l geR, f}AuB = Q‘AUB] (A, B< M), unyctb A(M) — MHOX€ECTBO BCEX
TaKMX OTHOLUEHHUH r. Jloka3biBaeTcs, 4To Kaxaoe r € A(M) sBiasieTcs OTHOLUE-
HHEM KBa3WIOpPsAIKa Ha oM, IMycTs r — COOTBETCTBYIOLIEE pa3OUEHUE MHO-
swectsa 2M y s kaxknoro 4 € M nmycTh A" — HAUOOIBILNI 37IEMEHT F-Kj1acca,
comepxauiero A. Jloxa3biBaeTcs, 4TO OTOOpaxeHue u,: A—> A" (A< M)
SAIBJISICTCS TOIOJIOTHEW HAa M, W peluaioTcs Cieayrolme aBe npobyemMbi: (a)
CyluecTByOT NH JUJIsi BCAKOW TONOJIOTMH 4 Ha M MHOXecTBO G U R€ of’(GM )
TaK, YTO u = Uy(r)? (6) XapakTepH3oBaTb OTHOLIEHHS r & oM oM, npen-
cTaBuMble B BHIE I = @(R) IJs HEKOTOPOro MHoxectBa G M HEKOTOPOro
Re &(GM).

JAN OnriskA, Kosice: Oscillation of n-th order linear and nonlinear delay
differential equations. Czech. Math. J. 32 (107), (1982), 271—274.

Koe61eMOCTh JIMHEWHBIX W HEJUMHEHHBbIX AuddepeHuraIbHbIX YPaBHEHH I
n-ro mopsiaka ¢ 3amnasabisaHueM. (OpUrHHaAIbHAS CTATbS.)

B pa6ote paccmarpusaeTcs ypasuenue u'"(1)+p(r) |u(z(2))| sign u(z(r)) =
== 0 (1) mpu npeanonoxeruy, 4o 0= p(t)€ Cty,w0), T(1)E Cppy 0y, T = 1,
limz(t) = o0, n= 2, o= 1. [naBHbIM pe3yJbTaTOM SABJIAKOTCA [0CTa-
t— oo
TO4YHBIE YCJIOBHUS IJIsI TOTO, YTOOBI J000e pewenue ypasuenus (1) mpu yer-
HOM n OBUIO KOJIEGIOIMMCS a NIPH HEYETHOM 7 JIUOO KOJIeGIIoHMCs, TGO
MOHOTOHO CTPEMSILUNMCS K HYJIbIO [PH £ —> 0O,




CH. G. PHiLos, Y. G. Sricas, loannina: Oscillatory and asymptotic
behavior of second and third order retarded differential equations. Czech.
Math. J. 32 (107), (1982), 169—182.

OCUM/UISILMOHHOE M ACUMITOTHYECKOe roBeseHHe UM epeHumanbbIX
YPaBHEHMI{ BTOPOro U TPETHErO MOPSAKOB C 3ara3/bIBAIOIMM APTYMEHTOM.
(OpuruHanbHas CTatbs.)

ABTOpBI paccMaTpuBaloT audidepeHunanbHble ypaBHEHHS BTOPOTO U TP Th-
€r0 TOPSIKOB C 3aNa3AbIBAlOIIAM apryMEHTOM M JOKa3blBAIOT HECKOJILKO
pe3y/ibTAaTOB O UX OCHMJUISLMOHHOM M aCHMITOTHYECKOM MOBEICHHU, aHaJO-
rHYHBIX  pedyiapTatam Kaesepa 00 OOBIKHOBEHHBIX AudhEpeHIManbHbIX
YPABHEHUSIX BTOPOrO M TPETHErO NOPSAKOB.

RicHARD C. BROwN, Tuscaloosa, MiLan TvrpYy, OTTO VEIVODA, Praha:
Duality theory for linear n-th order integro-differential operators with
domain in L¥, determined by interface side conditions. Czech. Math. J. 32 (107),
(1982), 183 196.

Teopus ABOWCTBEHHOCTH JUIA JIMHEUHbIX UHTErpoaubdepenanbHLIX one-
PaTOPOB n-rO TOPSHKA B MPOCTPAHCTBE LP, OnpeneneHHbIX MEKIOBEPXHOCT-
HBIMM KpaeBbiMH ycioBusimMu. (OpATHHANBHAS CTAThS.)

B paGoTe pa3BuBAETCS TCOPHA JBOUCTBCHHOCTH TS JIMHEHHbBIX HHTETPOAUb-~
()epeHINALHEIX ONIEPATOPOB A-TO TIOPAAKA B MPOCTpaHCTBe L m-BekTOpHO-
3uayHbix L2 -cymmupyemsix Ha [0, 1] Gynxumit, onpeie IeHHBIX MEKITOBEPXHOCT-
HbIMK KPAeBLIMH YCIIOBHSIMH.

W. N. Everitt, Dundee: On the transformation theory of ordinary second-
order linear symmetric differential expressions. Czech. Math. J. 32 (/07),
(1982), 275—306.

O Teopuu HpPeobpa3OBaHUA CUMMETPUYECKHX JHMHEHHBIX OBbLIKHOBEHHBIX
mnddepenmanbubiXx ypaBaeHud BToporo nopsigka. (Opurunanbnasi cTaThs.)

B cTaThe paccMaTPUBAIOTCS pa3iudHbie TPe0OPa30BaAHbIS, BKITIOY2H KITACCH-
Yyeckue mpeobpazosanus JIMyBUIUIS, TMHEHHOTO IM(PPEPEHLUANLHOIO YPpaBHe-
Hus M [y] == S[y] na npomexyrxe I, rae M n S — cummMeTpudeckue (popMaib-
HO caMoOcCoNpsiKeHHbte) AuddepeHUnanbEble OnepaTopsl BTOPOTO M TPETETO
IIOPSIIKOB COOTBETCTBEHHO, M A — KOMIUICKCHbIA napamerp. [oxa3niBaercs,
YTO 3TH Npeobpa3oBaHus COXPAHSIOT BCE WIM MO KpailHel Mepe HeKOTOpbie

KJTACCHYECKHE pe3ysibTaTbl O cuMMeTpH4ecKHX XubdepeHunanbubX ypaBHe-
HUSIX.

DANICA JAKUBIKOVA - STUDENOVSKA, KoSice: Partial monounary algebras
with common congruence relations. Czech. Math. J. 32 (107), (1982), 307— 328.

YacTuyHble MOHOYHApHBbIE anredpbl ¢ OGMUMU OTHOIICHUSIMHU KOHTYIHT-
HocTH. (OpUrdHaibHasi CTAThs.)

IIycte A — Hemycroe MHOXECTBO, F — chicTeMa BCEX YaCTHYHBIX YHAPHBIX
onepaumii Ha 4 ¥ E(A) — MHOMECTBO PCEX OTHOLUCHHMM IKBUBAIEHTHOCTH HA
A. [Ins fe F nyers nanbme R(f) = {g € F: Con (4, f) = Con (4, ¢)}.
B craree nokasaH cremylommit pesynsrar: Ilpenmonosxum, uyto (a) Con
(A, f) = E(A) nuT0 (6) CymecTByIOT 3JIEMEHTHI X, y € A, /it KOTOPIX f(y) =
u f(x) ue onpeneneno. Toraa card R(f) < 4, M 3Ty ouEHKY HeNTb3s yNyUIIATh.




JIki VINAREK, Praha: On subdirect irreducibility and its variants. Czech.
Math. J. 32 (107), (1982), 116—128. (Original paper.)

The concept of subdirect irreducibility was introduced for algebras by
Birkhoff in 1967. For the general concrete categories, his definition can be
extended, roughly speaking, as follows: a subdirectly irreducible object is
one that cannot be constructed from simpler objects by using products and
subobjects. In this paper a characterization of subdirectly irreducible
objects for semiregular categories is given, in particular for graphs, relational
systems, topological spaces etc. Also, some variants of subdirect irreducibi-
lity, necessary for infinite objects, are formulated and it is proved that these
variants are non-equivalent.

JAROSLAV JEZEK, Praha: The lattice of equational theories. Part 1II:
Definability and automorphisms. Czech. Math. J. 32 (107), (1982), 129—164.
(Original paper.)

For any type 4, the set of one-based equational theories of type 4 and the
set of finitely based equational theories of type 4 are proved to be first-order
definable in the lattice of all equational theories of type 4; moreover, any
finitely based equational theory of type 4 is proved to be definable up to
automorphisms in this lattice. The automorphism group of the lattice of
equational theories of type 4 is completely described for any type 4.

MILAN KUCERA, Praha: 4 new method for obtaining eigenvalues of varia-
tional inequalities: Operators with multiple eigenvalue. Czech. Math. J. 32
(107), (1982), 197—207. (Original paper.)

Let K be a closed convex cone in a Hilbert space H, A: H-> H a linear
symmetric completely continuous operator. The paper deals with an eigen-
value problem for the variational inequality (I) ue K, (II) (Au — Au,
v—u)= 0 for all ve K. It is proved that under certain assumptions there
exists a connected and unbounded in ¢ branch of solutions [4, u, ] € R X
X H X R of the corresponding equation with the penalty Au — Au + ¢fu =
= 0, starting with &= 0 at a given eigenvalue 1, of the operator 4 and
converging to a new eigenvalue 1, and eigenvector u,, of the variational
inequality (I), (II) if ¢ — + co0. In some cases, this method yields the existence
of infinitely many eigenvalues of (1), (II) converging to zero with the corres-
ponding eigenvectors on the boundary of K. Unlike in the author’s previous
papers concerning this topic, no assumption about the multiplicity of the
initial eigenvalue i, is necessary.

JAN OHRriskA, KoSice: Oscillation of n-th order linear and nonlinear delay
differential equations. Czech. Math. J. 32 (107), (1982), 271—274. (Original
paper.)

The equation (1) u('"(t) -+ p(t) |u(z(r))|® sign u(z(r)) = 0 is investigated,
where 0= p(t) € Ciy,0), T()E Cpyy,0), ()= 1, limz(t) = 0, n= 2,
t—= o0
o= 1. In this paper sufficient conditions are given for all solutions of (1)
to be oscillatory if n is even and for every solution of (1) to be either oscilla-
tory or strongly monotone if n is odd (in the case o« = 1, 7(r) =< ¢ and also
in the case o = 1, 7(¢) = ¢).



MiLaN Kucera, Praha: Bifurcation points of variational inequalities.
Czech. Math. J. 32 (107), (1982), 208 —226. (Original paper.)

Let K be a closed convex cone in a Hilbert space H with its vertex at the
origin. Let A: H— H be a linear (in general nonsymmetric) completely
continuous operator, N: R X H—> H a nonlinear completely continuous
operator satisfying the condition lim (N(g, v)/“v‘[) = uniformly on

[vl| -0
bounded u-intervals. An arbitrarylcouple of simple characteristic values
,u(o), u(”(O < ,u(m < u(l)) of the operator A having eigenvectors «?), u(!),
respectively, in the interior of K (with — ), wu“)¢ K) is considered.
Under certain assumptions it is proved that there exists a bifurcation point
[#,,, O] of the variational inequality (I) ve K, (1) {v — uAv + N(u, v),
w— vy = 0forall we K with 1 € (u‘O), #1). In some cases this ensures
the existence of an infinite sequence of bifurcation points of (I), (II). The
proof is based on a known global bifurcation result, which is applied to the

corresponding equation with penalty.

STEFAN SCHWABIK, Praha: Generalized Volterra integral equations. Czech.
Math. J. 32 (107), (1982), 245-—270. (Original paper.)

The basic theory of nonlinear Volterra integral equations is developed
in the case when the generalized Perron integral is used. It is shown that the
case of classical Volterra integral equations is covered by this new concept.
Existence, uniqueness, continuous dependence and connectedness of the
solution funnel are discussed for this generalization of Volterra integral
equations.

W. N. Everttt, Dundee: On the transformation theory of ordinary second-
order linear symmetric differential expressions. Czech. Math. J. 32 (107),
(1982), 275—306. (Original paper.)

This paper is concerned with the transformation theory of the second-
order linear scalar differential equation M[y] = 4 .S[y] on I where M and S
are symmetric (formally self-adjoint) differential expressions of the second
and first order, respectively. 4 is a complex-valued parameter, and 7
is an arbitrary interval of the real line. A number of transformations are
considered, including the classical Liouville transformation, which are
shown to have certain unitary properties for solutions of the differential
equation, and to preserve all or some of the classification results for sym-
metric differential equations.

DANICA JAKUBIKOVA - STUDENOVSKA, Kosice: Partial monounary algebras
with comnion congruence relations. Czech. Math. J. 32 (107), (1982), 307—328.
(Original paper.)

Let 4 = 0 be a set and let F be the system of all partial unary operations
on A. If fe F, we put R(f) = {ge F:Con(4,f)= Con (4, g)}. In this
paper it is proved that if f€ F is such that (i) Con (4, f) does no. coincide
with the system of all equivalence relations on A, and (ii) there are elements
x, y€ A with f(y) = x and f(x) is not defined, then card R(f)< 4, and this
estimate is the best possible.



MiLaN KUCERA, Praha: A new method for obtaining eigenvalues of varia-
tional inequalities: Operators with multiple eingevalues. Czech. Math. J.
32 (107), (1982), 197—207.

HoBbiii METOX 10Jiy4YeHHsi COOCTBEHHBIX 3HAYEHMH BAapHALMOHHBIX Hepa-
BeHCTB: OnepaTopbi ¢ KPaTHLIMU COOCTBEHHBIMH 3HaYeHUAMM. (OpUruHaIbHAas
CTAThs.)

Nycth K — 3aMKHYTBI BbIMYKIbId KOHYC B npocTpaHcTse [ wibbepra H
uA: H— H— nuHeiHbIH CHMMETPUYHbIA BIOJIHE HEITPEPBIBHBIN OMEpaTop.
B cTaTbe paccMaTpuBaeTcs Bapuanuontoe HepasencTso (1) weK, (I) (Au — Au,
v — uy = 0 anaBeex v € K, M A0Ka3bIBACTCS, YTO NPH HEKOTOPLIX TIPEAIIOJIO-
JKEHHSIX CYLIECTBYET CBA3HOE 3aMKHYTOE M HEOTPAHMYCHHOE B & MHOXKECTBO
pewenwit [4, u, e]€ R X H X R cOOTBETCTBYIOLIECTO ypaBHEHHUs CO LITpahomM
Ju— Au -+ efu= 0, Boixogsawee npu &= 0 M3 3a4aHOr0 COOGCTBEHHOrO
yMCTIa Ay onepaTopa A M CTPeMSILEecs NpH & - 00 K COOCTBEHHOMY 3Haye-
HIIO A, M COBCTBEHHOMY BEKTOpPY i, BapuauuoHHoro HepaseHcTsa (I), (II).
B HexoTopbIx Ciy4asix 3TOT METOJ JaeT CyLIeCTBOBAHUE OECKOHEYHOM rocie-
J10BATEJIbHOCTH COOCTBEHHBIX 3HaveHuit Hepasencraa (I), (II) ¢ cooTBecTByIO-
UMM COOCTBEHHbIMM BeXTOpamMu Ha rpanuue K. B oTimude OT NpexHMX
paboT aBTOpa HE [IENAIOTCS HHUKAKHE TIPE/INOIOKEHUS O KPATHOCTH COOCTBEH-
HOTO 3HAYEHUSA .

MiLaN KuUC€era, Praha: Bifurcation points of variational inequalities.
Czech. Math. J. 32 (107), (1982), 208 —226.

TOUKHM BeTBJICHHS BapUAalUMOHHbIX HEPABECHCTB. (OpuruHanpHas CTaTbs.)

Tlycth K -~ 3aMKHYTbIH BBIIYKIbIA KOHYC B npocrpaHctse unbdepra H
C BEPUIKHOM B Havaje, A — JMHEHHbI BIOJHE HENpPEepbIBHbIA onepatop B H
M N — BIOJIHE HeEmpepbiBHOE OTOOpakeHMe mnpocTpaHcTBa R X H B H,
yaoBJeTBopsitolee yciaosuio lim (N(u, v)/ ) == 0 paBHOMEPHO Ha OTpPaHHU-

v||—0

YEHHBIX [(-HHTepBATaX. Paccp{/‘xa”musaeTc;l mobast napa XapaxTepucTHHECKMX
3HAYECHU N u(o), u(l)(O < u(o) < [t(l)) omnepatopa 4, obazarommMx coOCTBeH-
HbIMH BeXTOpaMH ”(0)’ 4D payTpu K, ¥ NPH HEKOTOPBIX TNPETOIONKEHUAX
NOKA3BIBAETCA CYLIECTBOBAHME TOYKM BeTBICHHA [u,, 0] BapHauMoHHOTO
Hepasencrsa (I) ve K, (I) (v — uAdv + N(u,v), w — vy = 0 s Bcex we K,
TAKOM, 4TO U, € #®, 1(D). B HexoTophIX Clyyasx 3TO BiedeT 3a coboit
CyuIeCTBOBaHHE OGECKOHEYHOM ITOCIIeI0BATEIBHOCTH TOYEK BETBJICHUA BapHua-
umonHoro HepasencTpa (1), (II). J{oka3aTelbCTBO OCHOBAHHO HA OJHOM M3-
BECTHOM TJI06aJIBHOM PE3y/IbTATe TEOPUM BETBIICHUS, KOTOPBI NPUMEHSETCS
X YPaBHEHHUIO CO ITpadom.

v|

STEFAN SCHWABIK, Praha: Generalized Volterra integral equations. Czech.
Math. J. 32 (107), (1982), 245—270.

OO6001IeHHbIE WHTErpanbHbie  ypaBHeHUs BonbTeppa. (OpHraHanbHas
CTaThs.)

B pabore pa3BuBaeTcss OCHOBHAA TEOPHA HEJIMHEHHBIX MHTETPATIbHbIX
ypaBHeHHit BonbTeppa B ciyyae, KOrja UCHOIb3YeTCsi 0606IIEHHBI UHTErpat
Ieppona. IToxasaHO, 4TO KJacCHYeCKHe ypaBHeHWs Bosibreppa sBIAIOTCS
YACTHBIM CJIy4aeM 3TOTO MOHATUS. s 06o6ieHHbIX ypaBHernii BonsTeppa
pPacCMaTPHBAIOTCS BONPOCH! CYILECTBOBAHMS, OJHO3HAYHOCTH, HENPEPLIBHON
3aBHCHMOCTH pelleHMi M roka3aHa Teopema Tuna Kuesepa.
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