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SUMMARIES OF ARTICLES PUBLISHED IN THIS ISSUE

(Publication of these summaries is permitted)

VERA RADOCHOVA, Brno: Differential inequalities for a nonlinear partial
differential equation of the fourth order. Czech. Math. J. 27 (102), (1977),
7—13. (Original paper.)

Some results for the solution, the upper and lower functions of a non-
linear partial differential equation of the fourth order are derived by means
of the methods of differential inequalities.

KAREL VISNAK, Praha: A-stable block implicit methods containing second
derivatives. Czech. Math. J. 27 (102), (1977), 14—42. (Original paper.)

A new class of block implicit methods involving the second derivatives of
the solution is introduced for solving systems of stiff ordinary differential
equations and the technique of constructing A-stable methods of high orders
of accuracy is shown. An appropriate procedure for solving the systems of
nonlinear equations arising at each step of the method is proposed and it
is shown that we need nearly the same amount of work using this technique
as compared with the use of the Newton procedure for solving the systems
arising from the integration of ordinary differential equations by block
implicit methods without second derivatives. However, the speed of conver-
gence of our methods can be twice better. The results of numerical experi-
ments with a very stiff system are given.

Nosuakl Kurokl, Funabashi: On normal semigroups. Czech. Math. J.
27 (102), (1977), 43—53. (Original paper.)

By means of the notion of the ,,bi-ideal” the author studies some properties
of semigroups connected with the notions of normality and regularity. In
particular, normal and minimal normal ideals, normal semigroups and
regular normal semigroups as well as semilattices of groups are characterized.

H. Fats EL BaB, Cairo: On isotropic tensors. Czech. Math. J. 27 (102),
(1977), 54— 60. (Original paper.)

For a symmetric tensor S;; on a two-dimensional Riemannian manifold
a certain integral formula is proved.

ALEXANDER DOKTOR, Praha: Global solution of mixed problem for a certain
system of nonlinear conservation laws. Czech. Math. J. 27 (102), (1977),
69—95. (Original paper.)

The papzr deals with the existence of solution of nonlinear system of
conservation laws du/dr + (8/0x) f(u, v) = 0, dv/dt + (9/dx) g(u) = O on
the quadrant x >0, ¢ > 0 satisfying initial conditions for 7= 0, x >0
and a boundary condition u(0, #) = u;(¢), t = 0. (As an example of this
problem, equations describing the flow of gas caused by the action of
a piston can be taken.) It is shown that such a mixed problem has a global
solution provided the given initial and boundary functions have small
variation. This solution is obtained by means of a difference scheme with
a random choice of mesh points.



XAPAKTEPMICTUKU CTATEU, OITYBJIMKOBAHHbIX
B HACTOSIIEM HOMEPE

(2TH XapaKTEePUCTHUKU TO3BOJIEHO PENPOAYLIHPOBATH)

VERA RADOCHOVA, Brno: Differential inequalities for a nonlinear partial
differential equation of the fourth order. Czech. Math. J. 27 (102), (1977),
7—13.

AuddepeHunanbibie HEPABEHCTBA /ISl HEJMHEHHOTO YPAaBHEHUS B YaCTHBIX
MPOM3BOIHBIX Y€TBEPTOro nopsiaka. (OpuruHaibHas CTaThs.)

B 3Toif cTaTthe HOKAa3BIBAIOTCSI HEKOTOPBIE HEPABEHCTBA Ui PEIICHUIA,

HWXXHUX U BEPXHUX QYHKLMM 0qHOTO nHddepeHuanbHOr0 YpaBHEHUS YeTBEp-
TOTO MOPSA/IKA.

KAREL VISNAK, Praha: A-stable block implicit methods containing second
derivatives. Czech. Math. J. 27 (102), (1977), 14—42.

A-ycTOiYuBbIE GJIOYHO HESBHBIE METO/bI, CONEPXKALIME BTOPHIC IIPOM3BO/I-
Hble, (OpUruHaIbHast CTATHS.)

BBOAMTCS HOBBIN KJ1ACC OJIOYHO HESIBHBIX METOMOB, COJEPXKAIIMX BTOPbIE
MIPOW3BOHBIE PELICHHUS, ISl PEILICHUS JKECTKUX CHCTeM OOBIKHOBEHHBIX Aud-
(depeHUManbHBIX YPAaBHEHMIA M TIOKA3bIBAGTCS TEXHHKA KOHCTPYHPOBAHMS
A-yCTOMYMBBIX METOMOB BBICIIMX ITOPSAKOB TOYHOCTH. Ilpemmaraercst moa-
XOIAIIS TPOLEAypa [/ PELICHUS CHCTEM HEIMHEMHBIX YPaBHEHW, BO3HHU-
KAIOLIMX HA KAXKIOM LIary 3TOr0 METOJA, W TMOKA3hIBAETCS, YTO NP UCIIOJIb-
30BAHUMH 3TOM TEXHMKU HYXHO IIPOBECTH MPHOIIM3UTEIIBHO CTOIBKO XKe paboTh
KaK MpPU UCHOJIb30BaHMM MpoLeaypsl HIOTOHA AJist PELCHUs] CUCTEM, BO3HHU-
KAIOUIMX IIPU UHTErPAPOBAHUN OOBIKHOBEHHBIX AU PEepeHIMabHbBIX YPABHEHUH
6JI0YHO HESBHBIMH MeTOHaMu 0e3 BTOPBIX MPOMU3BOIHBIX. OIHAKO CKOPOCTH
CXOAMMOCTH 3THX HOBBIX METO/IOB MOXET ObITh B [1Ba pa3a Jry4iue. IIpuBoasTcs
PE3yJIbTATH HYMEPHUYECKUX IKCIIEPUMEHTOB C OYEHb KECTKUMU CHCTEMAMU.

H. FATH EL BAB, Cairo: On isotropic tensors. Czech. Math. J. 27 (102),
(1977), 54—60.

O6 u30TpPONHbIX TeH30pax. (OpUrMHAIbHAS] CTAThS.)

Jloxa3piBaeTCsl HEKOTOpast MHTETpasibHas GopMyna st CUMMETPHYECKAX
TEH30pOB S; j Ha IBYMEPHBIX MHOTO0Opa3usx Pumanua.

ALEXANDER DOKTOR, Praha: Global solution of mixed problem for a certain
system of nonlinear conservation laws. Czech. Math. J. 27 (102), (1977),
69—95.

I'nobanpHOE peLieHne CMEILIAHHOM 3a1a4YH TSl OJHON CHCTEMBbI HEIMHENHBIX
3aKOHOB coxpanenus. (OpuruHanbHas CTaThbs.)

PaccmatpuBaeTcss HENWHENHAst CUCTEMA YPaBHEHMH 3aKOHOB COXPaHEHHS
dufot + (8]0x) f(u,v) = 0, dv[ot + (9/ox) g(u) =0 B xBampante x >0,
t < 0 c HayabHBIMM YCIIOBUAMM 3aJaHHBIME Tipu ¢ = 0, x > 0 ¥ KpaeBbIM
ycnosuem u(0, t) = uy(1), ¢ > 0. (IlpumepoM 3TOM 3a1a4d ABIAETCS TEUCHUE
Ta3a MoJ BIMSHHUEM [ABWKYILETOCS UOPLIHA.) J{0Ka3biBaeTCS CYLIECTBOBAHHME

TJ06aNbHOr0 OOOOIIEHHOTO pPEUIeHHsI ITOM 3a[aYd NPH IPEATIOJIOKECHUH,
YTO Bapualld¥ HAYAJbHLIX U KPaeBOW QYHKIHMU IOCTATOYHO Malbl. DTO pe-

LIEHHE MOJIyYaeTCA MPH MOMOILLHM PA3HOCTHOM CXEMBI CO CIyYaitHOI BbIOOPKOM
Y3JIOBBIX TOYEK.



IvaN KoLAR, Brno: On the invariant method in differential geometry
of submanifolds. Czech. Math. J. 27 (102), (1977), 96—113. (Original paper.)

An intrinsic and global explanation of the Cartan-Laptév’s method for
the submanifolds of homogeneous spaces is given. It is also outlined how
this method can be applied to the submanifolds of spaces with fundamental
Lie pseudogroup.

DEMETER KRUPKA, Brno: A4 map associated to the Lepagian forms of the
calculus of variations in fibred manifolds. Czech. Math. J. 27 (102), (1977),
114—118. (Original paper.)

A map related to the Lepagian differential forms of the calculus of varia-
tions is introduced and it is shown that a necessary and sufficient condition
for the Euler-Lagrange expressions of a Lagrangian to vanish is that the
Lagrangian is mapped by this map to a closed form.

RicHARD C. BRowN, University, and ALLAN M. KrALL, University Park:
n-th order ordinary differential systems under Stieltjes boundary conditions.
Czech. Math. J. 27 (102), (1977), 119—131. (Original paper.)

This article gives several substantial simplifications and refinements to the
calculation of the adjoint linear relation of a nondensely defined ordinary
differential operator on the Banach space #?[0, 1] whose domain is in part
determined by Stieltjes boundary conditions. The adjoint relation involves
not only the formal differential adjoint, but in addition, two other para-
metric terms, one of which can be specified in terms of end point boundary
conditions. Green’s formula is also derived.

RicHARD C. BROWN, University, and ALLAN M. KrALL, University Park:
On minimizing the sum of squares of 2% norms of differential operators
under constraints. Czech. Math. J. 27 (102), 132—143. (Original paper.)

This paper considers the problem of minimizing the sum of squares of .2
norms of differential operators under a general class of constraints. Several
sufficient conditions are given for the existence of a solution. The minimiza-
tion problem is shown to involve the adjoint of a naturally defined differential
system with matrix coefficients. The minimizing function is characterized
as the solution of a boundary value problem, in terms of the differential
operator, and also the adjoint boundary value problem.

LapisLAv BicaN, Praha: The splitting length of mixed abelian groups of
rank one. Czech. Math. J. 27 (102), (1977), 144—154. (Original paper.)

The splitting length of a mixed abelian group G is defined as the infimum
of the set of all positive integers n such that the n-th tensor power G" of G
splits. This paper presents a characterization of the mixed abelian groups of
rank one that have finite splitting lengths.

LapisLAv BicaN, PAVEL JaAMBOR, ToMAS KEepka, PETR NEMEC, Praha:
Generation of preradicals. Czech. Math. J. 27 (102), (1977), 155—166.
(Original paper.) ’

This paper is devoted to the methods of constructing preradicals from given
fragments. It is shown that choosing arbitrary submodules of some modules
gives rise to a preradical. The results obtained are used to investigate torsion
submodules and ideals, in particular, conditions under which a given sub-
module N of a module M can serve as its torsion part with respect to
a preradical r having prescribed properties.



Nouaki Kuroki, Funabashi: On normal semigroups. Czech. Math. J.
27 (102), (1977), 43—53.

O HopMasibHbIX nonyrpynnax. (OpuruHagbHast CTaTbsl.)

B paboTe ¢ moMOLIbIO TOHATHS OMKaeana H3y4yaroTCs HEKOTOPbIE CBONCTBA
MONIYTPYIII, CBSA3aHHbBIE C MIOHSATHAMM HOPMANBHOCTH U perynsipHoctu. B oco-
GEHHOCTH XapaKTepU3YIOTCS HOPMaJbHbIE ¥ MHHHUMAJIbHBIE HOPMAJibHbIE
Wieasbl, HOPMAJILHBIE TIOJIYTPYIIIIbl ¥ PETYJISPHBIE HOPMAJIbHbIE MOJIYTPYIIbI.
B 3aK/II0YEHHH COAEPKMTCA XapaKTEPUCTUKA MOJNYCTPYKTYpP TPYIIL.

IvaN KoLAR, Brno: On the invariant method in differential geometry of
submanifolds. Czech. Math. J. 27 (102), (1977), 96—113.

O6 uMHBapMaHTHOM MeTone B AupGEepeHLHATbHOK F€OMETPUM MTOAMHOIO-
o6pasuii. (OpurnHanbHAs CTaThs.)

JaeTcss BHyTpeHHee M TrnobanbHoe oObsichenne merona Kaprana-Jlamresa
U3y4eHUsl ONHOPOHBIX IPOCTPAHCTB U IOKA3bIBACTCS, KAK 3TOT METOJ MOXHO
NPUMEHHTh K MOAMHOTrO00pa3usiM NMPOCTPAHCTB C (GyHAAMEHTAJBHOM IICEB-
norpynmnoi Jiu.

DEMETER KRUPKA, Brno: A map associated to the Lepagin forms of the
calculus of variations in fibred manifolds. Czech. Math. J. 27 (102), (1977),
114—118.

OrobpaxeHue, CBSI3aHHOE C JICMAXXOBCKUMH (GOpMaMU BapUALHOHHOIO
MCYMCIICHHS HA PACCIIOEHHBIX MHOroo6pa3usx. (OpuruHaibHas CTaThs.)

W3y4aercst 0TOGpaxeHUe, CBA3AHHOE C JIENaXXOBCKUMH (pOpPMaMM, U TIOKA3bI-
BAETCs, YTO BhIpaXeHUs Diepa-Jlarpanxa [Jsl arpaHKuaHa aHHYJIUPYIOTCS
TOrJa U TOJILKO TOTAA, KOTAAa 3TO OTOOpa)KeHME MEPEBOJAUT JIarpaHKuaH
B 3aMKHYTYyI0 auddepeHumanbuyo hopmy.

RicHARD C. BROWN, University, and ALLAN M. KraLL, University Park:
n-th order ordinary differential systems under Stieltjes boundary conditions.
Czech. Math. J. 27 (102), (1977), 119—131.

CucreMbl OOBIKHOBEHHBIX IU(dEepeHLHanbHbIX YPABHEHHH #-TO MOpPsi/Ka
¢ rpaHuvHbIMA yciaoBUsiMA Cruirbeca. (OpuruHanpHas CTaThs.)

B 97Ol cTaThe NAeTCsl HECKOJIBKO CYLIECTBEHHBIX YNPOLUCHUM U YTOYHEHHUI
B BBIYMCJIEHHM COMPSDKEHHOTO JIMHEHHOrO OTHOUICHMS HUTAE He IUIOTHO
orpeeIeHHOTo auddepeHLHaapHOro onepaTopa Ha 6aHax0BOM POCTPAHCTBE
£P10, 1], ob1acTe onpeneseHuss KOTOPOrO0 YAaCTHYHO OIPENESETCS TPaHnY-
HbiMH yciioBusiMH  Ctuntbeca. CONpsSKEHHOE OTHOILIEHHE COHEPXKHUT He
TOJIbKO (OPMAJIBHO COMPSDKEHHBI ONEpaTop, HO TaKxke IBa IPYrux mapa-
METPHYECKUX BbIPAXKEHUS, ONHO M3 KOTOPBbIX MOXHO OMNHMCATh C MOMOLIBIO
TPaHUYHBIX YCJIOBHII B KOHLEBOW Touke. BeiBoauTtcs take dhopmyna I'puna.

LADISLAV BICAN, Praha: The splitting length of mixed abelian groups of
rank one. Czech. Math. J. 27 (102), (1977), 144—154.

Pacuiennsiemast 1yimHa CMEUIaHHBIX abeseBbiX rpynn pasra ogud. (Opuru-
HaJbHAsi CTATh.)

PacuienisiemMas AJMHA CMELIAHHON abenieBoi rpynrnbl G ONpenessaeTcst KaKk
TOYHASL HMXKHSISI TPAaHb MHOXECTBA BCEX IIOJIOKHTEJILHBIX LIEJbIX YHUCEL N
TaKuX, YTO n-asi TEeH30pHasA crenesb G" rpynmsl G pacuemnsercs. B crartbe
OIKCHLIBAKOTCS BCE CMelAaHHBIe aGeNieBl TPYNbl paHTa OAMH, pacIIeIiseMast
JIJIAHA KOTOPBIX PaBHa #, Tae n < CO.



BoHDAN ZELINKA, Liberec: Tolerance relations on periodic commutative
semigroups. Czech. Math. J. 27 (102), (1977), 167—169. (Original paper.)

A tolerance is a reflexive and symmetric binary relation on a set. A toler-
ance ¢ on a semigroup S is called compatible with S, if (x{, ¥;) € £, (x;, y,) €
€ & imply (xqx,, y1¥,) € & for any elements x,, x,, ¥, ¥, of S. In the paper
a theorem is proved stating that each compatible tolerance on a periodic
commutative semigroup S is a congruence if and only if S is a group.
A counterexample is given showing that this is not true for non-commutative
periodic semigroups.



RicHARD C. BROWN, University, and ALLAN M. KraLt, University Park:
On minimizing the sum of squares of %2 norms of differential operators under
constraints. Czech. Math. J. 27 (102), (1977), 132—143.

O MUHMMH3ALUH CYMMBI KBagpaToB & 2-HopM nuddepeHnnasbHbIX onepa-
TOPOB MOJYMHEHHBIX OrpaHM4YCHUAM. (OpUTrHHAIbHAS CTATh.)

B cratbe paccmaTpuBaercs nmpobieMa MHHUMH3ALHH CyMMbI KBaJpaToB
!IZ-HopM IuddepeHIManbHbIX  ONEepPaTOpPOB, IOAYUHEHHBIX HEKOTOPOMY
00LEMY KJIACCY OrpaHMYEHMH, ¥ TAETCS HECKOJIBKO TOCTATOYHBIX YCIIOBHIA 1S
CyLIECTBOBaHHs peiueHus. [Toka3piBaeTCs TAKXKeE, YTO MPodIeMa MUHUMU3ALUT
BKJIIOYAET COMPSDKEHHYIO CHCTEMY ECTECTBEHHO ONpeiesieHHON mudhepen-
LHAJIbHOW CHCTEMbI C MAaTPHYHBIMU KOIDGULIMEHTAMH, I MUHUMHU3UPYIOLIAS
(hyHKUHST XapakTepu3yeTcst KaK peleHde KPaeBOM 3amaud i 3Toro nudde-
PEeHLAIBHOrO ONePaTOpa M TAKXKE CONPSKEHHOM KPaeBOU 3aJayd.

LADISLAV BicaN, PAveL JamBor, TomMAS KEpkA, PETR NEMEC, Praha:
Generation of preradicals. Czech. Math. J. 27 (102), (1977), 155—166.
O6pa3oBanue npenpanukanos. (OpUruHanbHas CTAThS.)

B craTphe u3yyaroTcs MeToAbl KOHCTPYHPOBAHUS IPENpaIAKAIOB U3 3aJaH-
HBIX (parmenToB. IlonyyeHHble pe3yjbTAaThl NPUMEHSFOTCS K H3YYCHHIO
panuKaIbHBIX MOAMOYJICH M MIaeaoB. B YaCTHOCTH, UCCIIENYIOTCS YCIIOBUS,
MPH BBIMONIHEHUH KOTOPBIX MOAMOAYIb N MoayJist M SBISI€TCS €r0 paguKaib-
HBIM TOJAMOAYJIEM OTHOCHUTEJIBHO HEKOTOpOro Tpeapaamkaja ¢ 3aJaHHBIMH
CBOMCTBaMM.

BOHDAN ZELINKA, Liberec: Tolerance relations on pericdic commutative
semigroups. Czech. Math. J. 27 (102), (1977), 167—169.

OTHOLIGHHST TOJIEPAHIIMK HA TEPUOJNYECKMX KOMMYTATHBHBIX IOJIYrpyn-
nax. (OpuruHanbHas CTaThsl.)

Tonepanuueil Ha3pBaeTCsA peIeKCUBHOE M CUMMETpHYECKoe GMHApHOE OT-
HOIIEHHE Ha MHOXecTBe. TonepaHuust & Ha IONYrpynne S Ha3bIBAETCA COB-
MECTHMOI C S, eciii isl IOOBIX 3JIEMEHTOB X, X3, V1, V2 €S U3 (x{,¥y) €&,
(x5,,) € & cnenyer (xyx,, y1y,) € E. B cTathe 1OKa3bIBaeTCs, YTO TOJE-
paHUMs, COBMECTHMAs C NMEPHOJUYECKOl KOMMYTATHBHOM MONYrpynmoi S,
SBJIAETCS KOHTPYJHUMEH TOTHA M TOJBKO TOTJa, KOrja Monyrpynna S sBis-
€TCSl TPYMMO#, ¥ MPHUBOAMTICS NpPUMEP, MOKA3BLIBAIOIIM, YTO AHAJIOTHYHAS
TEopema it HEeKOMMYTATHBHBIX NEPHONHYECKUX TIOJIyTPYII HE BEPHA.
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