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350PHHUK PAIIOBA

36opruk pajnosa ca 10. xonrpeca mMaremaruvapa Jyrocaasmje 6uhe o6jasmen mocie
Komrpeca. [lpe xommje paja, He Aayxer of 4 crpaEmme (3a KpaTKa CAONIITE®mA),
8 crpammma (3a mpemasama of 30 MuEyTa), OofHOCHO 16 cTpammma (3a mpeaaBama
no mo3msy ), Tpeba mocIaTH Ha axpecy:

Mamemamuuxu gaxyamem, 3a 36oprux padosa, Cmydenmexu mpe 16, n.gaz 550,
11000 Beozpad

najracrmje no 31. mememOpa 2000. romume. Ilpemsmbeno je na panosm Gyay Ha en-
rIeCKOM je3smky. 3a pajoBe kOju mocie yoOmdajeHe mpomeinype peneHsupama 6y my
npuxsaliern 3a mramny, ayropm hie GuTH 3amomeE:m 1 momasmy TEX-ZaToTexe Ha
JHCKETH MIH eIeKTPOHCKOM NOmMTOM Ha aApecy

apstrakti@matf.bg.ac.yu

PROCEEDINGS OF THE CONGRESS

The Proceedings of the 10th Congress of Yugoslav Mathematicians will be published
after the Congress. Two copies of the manuscript, at most 4 pages long (for short
communications), 8 pages (for 30 minutes-communications), or 16 pages (for invited
lectures), should be sent to

Matematicki fakultet, za Zbornik radova, Studentski trg 16, P.O.B. 550, 11000
Beograd, Yugoslavia

not later than December 31st, 2000. For papers which, after the usual refereeing
process will be accepted for publication, the authors will be asked to send the
TgX-files on a diskette or by e-mail to

apstrakti@matf.bg.ac.yu



NNJIEHAPHA IIPEJABAIHA
PLENARY LECTURES

AKCUOME TEOPUJE PAMCEJA

Creso TonopueBuh

Taheymo mecT aKCHOMA Ca HAMEPOM Aa yjeIMHUMO jeJHY TPany teopuje Pamceja.
Y IpakcH cBe aKCHOME OCHM IIeCTe Cy JaKO HpOBEPJBHBE. Mecra akcuoMa je ama-
sgor onmrenosuaror Dirichlet-opor npurnuna. JlaheMo HEKOTMEO mpEMepa na Bucmo
HIYCTPOBAJA NPHUMEHE TOT AKCHOMATHYKOL NPHCTYIA.

Marematuakn mrcturyr CAHY ., Knres Muxanaosa 35, 11000 Beorpax

E-mail: stevo@mi.sanu.ac.yu

KAKO MOTUBUCATHU 10-18-TOIANIILE BAKE Y TORY
HACTABE IIA CAMOCTAJIHO PEIITIABAJY PA3HE
MATEMATHWYKE 3AIATKE

Jymmra Hodman

Op uyBeHOT KuHECKOT (uiozoda Kongyunja, koju je #mpeo ox 551. 10 479.
romuge I.H.e. motade crefelia nipexa: JMcnpnuaj mn, ma hy 1o 3abopasuTn. Toxaxn
mu, Te hy ce tora ceharn. [lomycTu ga cam M3BpmEUM JOTHHHE HOCA0 M Tajga hy ra
cxparaTi.® OBa IpeBHA MyAPOCT BAKN Ha PA3IHYATHM NOBAMA JbYACKE AETATHOCTH,
n3meljy ocranor M y HACTABH MAaTeMaTHKe. Tare Tpeba cUCTEMATCKH HABUKABATH
Ha CAMOCTAJHHE paj IPH Dellapamy MaTeMaTHYKHIX npobGaema. To saxTesa mopen
CTpydHE CHPEMHOCTH CHPETHOCT M BEIUKH AHraAKMaH HaCTaBHOT ocobma. Baxno je
gafin morozan w3Gop 3agaTaxa, xoju he omoryhmT cBakoM y4eHHKY y paspeny na
NOHemTO caM OTKpuje  ga cam Halie omrosope Ha Gap Heka OX HHTaBmA Y BE3M Ca
NOCTABJEEHAM 33JATKOM.

Y opoMm mpeaasamy m3noxully npuMepe 3afiaTaka KOjH MOTY HOJCTHIATH YYEHUKE
Ha CAMOCTAJHH PajJ @ ToBopuhly O CBOM MCKYCTBY HpH mBHX0B0j 00paau Ha 4acOBUMa
maTematuke. IIpn Tome iy ce OCBPHYTH Kako Ha NPEIHOCTH, TaKO M HA remkohe 0ko
paza.

IlpemaBame ce CAcTOju B3 TPH Jena:

Y npeoM geny upejapama amamusupafiy o6pany 3ajaTaka 3a yueHHKe CTapHX
14-15 rouEa, y Be3u ca MenobpojHAM pelemnMa jeJHaunne al + by = n, rpe cy a,b
u n npupouK 6pojesn.



2 Plenary and invited lectures

Ipyrn zeo npelaBakba ce 0IHOCH Ha PemaBame TpobieMa 0 HI30BEMA U U3 KOM-
DunaTOpUKe 3a yYeHHKe ¥ BHIIEM pa3peiuMa CMMHAa3Hje.

Y rpeliem neny mpemapama Oux Xelena Ia NOABYYeM 3HAUA] PA3BHjama CAMO-
CTANIHMX PaJENX HABHKA OX paHe Miaxoctd. To hy maycTpoBaru 3aqanmMa, HaMeme-
uum hamuma ox 10 go 13 roguma.

Mathematisches Institut, Universitit Erlangen-Niirnberg, Erlangen, Germany

E-mail: cofman@mi.uni-erlangen.de

ITIPEJABAIBA TIO IIO3UBY
INVITED LECTURES

HEEWN IIPOBJIEMHA OIIIITE AJITEBPE
- PE3YJITATHU U IIEPCIIEKTUBE

Cuauma Ipeperkosuh

Y npenasamy le GMTH Dpe3eHTHDAHH HAJHOBUjH De3yATATH HOBOCAICKE alre-
bapcre mrome. OBH pe3ynTaTH ce yrIaBHEOM TPYIHIY OKO caexehmx Tema: anrefpe
GOpMATHEX je3MKa M BUXOBH 3aKOHH, IMHAMHUYKe aareGpe, airopuTaMcku npobiemu y
onmToj aaredpu, TeoOpHja NOMYIPYIa M MHBOIYTUBHHEX NONYTPYNa, CI000IAA CIEeKTIPH
1 p,-HH30BM DOIYyTpymna, anrebpa rypempa, nta. Takole, 6uhe npunkaszasn orsopenn
npobnemu y oBuM obnacruma, koju he ycmepmrn npasne 6yayhux ucrpaxusama.

MucruryT 3a matemartuky, Ymusepsurer y Hosom Canmy, Tpr Hocmreja OBpago-
suha 4, 21000 Hosn Cap,

E-mail: sima@eunet.yu

GRAPHS WITH LEAST EIGENVALUE -2

Dragos Cvetkovié

The adjacency matrix of a graph on vertices labeled 1, 2, ..., n is a square
symmetric matrix of order n whose (¢, j)-entry is equal to 1 if vertices 7 and j are
adjacent and equal to 0 otherwise. Eigenvalues of the adjacency matrix are called
eigenvalues of the graph. In this lecture we consider graphs whose least eigenvalue
is equal to —2.

Graphs with least eigenvalue —2 can be represented by sets of vectors whose
mutual angles are equal to 60 or 90 degrees via the corresponding Gram matrices.
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We describe all maximal sets of lines trough the origin with such mutual angles.
These maximal sets of lines are closely related to the root systems known in the
theory of Lie algebras. Using such a geometrical characterization one can show
that graphs in question are either generalized line graphs (representable in the root
system D,, for some n) or exceptional graphs (representable in the exceptional root
system Eg).

We present several results on exceptional graphs and, in particular, how max-
imal exceptional graphs, 473 in number, have recently been determined indepen-
dently by a Serbian-British and a Japanese group of researchers using computers
and then theoretically constructed by the first group.

AMS Subject Classification: 05C

Faculty of Electrical Engineering, Belgrade

E-mail: ecvetkod@etf.bg.ac.yu

OIIEHA HOPME CTEINEHA BOJITEPUHOT OIIEPATOPA
IPEKO BbETOBMX CUHI'YJIAPHHUX BPEIHOCTH

Munyrus Hocraruh

IpuamkoM u3ydapama MOryiHOCTH IPOXYXeHa KOMIAKTHOT onepaTopa J0 MOT-
nyHOT omeparopa (Ea mmpem npocTopy) ykasyje ce norpeba DOKa3MBaBA HEjeAHAKO-
cTH

(1) [Tem|| < 6™ (51(T)82(T) -+~ sm(T))"

(c je mexn mpmpojar 6poj, 7m NpOH3BOLAH NPHPOJAH 6poj, T' Bonrepos oneparop,
b je amconyTra korcTanta). ConOMjak je HaBeo (6e3 noxasa) ja ce Moxe moctuhn xa
Gyme c =3 u b=12. ¥ caonmremy he GuTH JeMOHCTDHpPAH JOKA3 HejeIHAKOCTH (1)

3a cpaku npmpojar 6poj ¢ > 1. Vmade, nurame Ja 1M Ce y (1) mo3e crapntu ¢ = 1,
CTOjH Ka0 XMNOTE3a OJ We3JeCeTHX rOMMHA.

AMS Subject Classification: 47B10

Matemarnuku daxyarer, CrysenTckn 1pr 16, 11000 Georpan

E-mail: domi@matf.bg.ac.yu
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CKYIIOBHE AKCUOME, KOHBEP3MJA JIAMB.IIA
U TEOPEMA NEIYKIIWUJE

Kocra Homen

Bulie mokxazaro kaxo ce Hekm acmekTnm aljyHErOBAHMX CHTyaluja jaBmbajy y ax-
CHOMaMa TeopHje CKyNOBa M aKCHOMaMa padyHa qamba. Ananoruja nameBhy Tora u
ajjysknuje (yHKIMOHANEE TOTHYHOCTH Y KapTesnjaHCKHM KaTeropmjama objammasa
Tako3sary xopecnornennujy Kapuja n Xayapza.

AMS Subject Classification: 03F 03, 18 A 15

Maremaruukn nrcruryr CAHY, n.¢. 367, 11001 Beorpax

E-mail: kosta@mi.sanu.ac.yu

CLASSICAL AND QUANTUM INTEGRABLE
DYNAMICAL SYSTEMS

Vladimir Dragovié

Three topics from the theory of integrable systems are going to be discussed:
the algebro-geometric approach to the quantum Yang-Baxter equation, separable
perturbations of classical systems and the algebro-geometric integration procedures
for rigid body motion. Although these subjects are not very close, they are all
connected by the classical Chasles relation. Some recent results and observations
will be presented.

b
The vacuum locus for three dimensional R-matrix can be a finite set.
Separable perturbations are related to the hypergeometric functions.

The Apel'rot system and its generalizations could be integrated using finite-
zone methods (joint with B. Gajic).

AMS Subject Classification: 58 F 07, 82 A 69, 35 Q60
Matematicki institut SANU, Kneza Mihaila 35, Beograd

E-mail: vladad@mi.sanu.ac.yu

THE FOURTH MOMENT OF THE ZETA-FUNCTION

Aleksandar Ivié

. The Riemann zeta-function ¢(s) = Yome1n”* (Rs > 1) is a fundamental tool in
analytic number theory. Power moments of |¢(F + it)| have important application
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in multiplicative number theory. Recent applications of spectral theory of the
non-Euclidean Laplacian have furnished sharp results on the fourth moment, more
precisely on the function

T 4
Es(T) = / G4 +it)|*dt =T a;log’ T,
0

i=0

where the a;’s are suitable constants. The function Ey(T) (= O(T?*? log'®T))
therefore represents the error term in the asymptotic formula for the fourth moment
of [((5 +1t)|- In this talk several recent results, due to the author or Y. Motohashi
and the author, are presented, including the bounds

T
T < [ E2(t)dt < T?log®*T.
J0O

AMS Subject Classification: 11 M 06

Katedra Matematike RGF-a Univerziteta u Beogradu, Dusina 7, 11000 Beograd

E-mail: aleks@ivic.matf.bg.ac.yu aivic@rgf.rgf.bg.ac.yu eivica@ubbg.etf.bg.ac.yu

A DYNAMICAL APPROACH TO VARIATIONAL INEQUALITIES
Milojica Jaé¢imovié
Variational inequality problem VI(F,U) is to find an € U C H, such that

VyeU (F(z),y —x) 20,

where F': H — H is a given function from U to a Hilbert space HandUCHisa
given closed convex set.

The dynamical approach to this variational inequality is based on the fact that
the set of its solutions coincides with the set of stationary points of the differential
equation

z'(t) + z(t) = Py(z(t) — F(z(t))),
where Py is the projecting on [/.

We study the asymptotic behavior of the solution of differential inclusion of
the form

' (t) € m(z(t), Fer) (2(2))),
where 7 is a set-valued approximation of the projecting on U and Fi(;) is an ap-
proximation of the mapping F.
In our talk we will investigate different approximations of F' and Py and present

sufficient conditions on e(t) ensuring that the integral curves of the differential
inclusion converge towards a set of the solutions of VI(F,U).



6 Plenary and invited lectures

AMS Subject Classification: 90C 25, 49M 30

University of Montenegro, Department of Mathematics, Podgorica

E-mail: jacimovicm@cg.yu miloica@re.pmf.cg.ac.yu

MMPNJIO3Y PEIIABAKBY HEKMX IIPOBJIEMA KPUIITOJIOTUIE

Muoapar Muxassesuh

[IpBo ce pe3snmMHUPAjy OCHOBHH CTABOBH O KPHUITOJOTHjHM, MaTeMaTHYKO] NHCIH-
IJIHEA KOJ& Jaje OCHOBHE MeTOJe 3a OCTBapmBame Oe3bemnocTm y moMmery mEpOpMA-
NUMOHEAX TeXHONOTHja U UCTHYY ce oxpelenn kpunTonomkn npobmemu. 3aTuM ce npu-
Ka3yje BHIIE MPUIOTA PEIIaBaBy HEKHX of HapeneHux npobnema. Ilpukaszamm pesyi-
TATH Cy 0] UAETEpeca, Ipe CBera, 3a aHaJIM3y M CHHTE3y KPHNTOrpaCKAX reEepaTopa
InceyIoCiIy4ajHuX HU30BA.

Maremarnukn macraryr CAHY, Kresa Mnxanna 35, Beorpan

E-mail: miodragm@turing.mi.sanu.ac.yu

OPTOI'OHAJIHY CUCTEMMW 1 HOBE ITPYUMEHE
Y HYMEPUYKOJ AHAJIM3A

I'pamumup B. Munosanosuh

Y ZIpyroj mOoJOBMHH OBOr BEKA OCTBAPEH je 3HAYAjaH OPOrpec Kak0 y TEOopHjH
OpTOroHANHUX cucTeMa (anreGapCkM W TPUTOHOMETDPH)CKM OPTOTOHANHA IOMHHOMH,
oprorosagEu Miintz-oBr MOAMHOME, OPTOrOHAJHE PANMOHANHE (YHKIEje, HTH. ), TAKO
M ¥ HeHOj OPUMEHH ¥ MATEeMATHIH, QU3MIN M OCTAJAM OPUMEEBEHAM HayKaMa (edek-
TPOHNKA M KOMYHHKANHje, Ay TOMATHKA, UTA.). OpPTOrOHAIHE HOJMHOMUANIHA CHCTEMH,
nocefHO KIACHYHE OPTOTOHAJNHHM NONMHOMH, HTPAjy 3HAYAjHY YJIOTY Yy MHOTHM IpO-
GreMmMa TEOpHje ANPOKCHMANMja M HyMepuuke amammie. Hekw on mEX ce kKopucre
Y OpMMEHREeHUM HayKaMa M IpeICTaBlbajy OCHOBHO CPEICTBO Yy MHOI'MM IPOIENypaMa
n merogama. C gpyre crpase, mocroje ¢paMmimje HEKIACHIHHX TOJIMHOMA OPTOTO-
HAJHOX HA DPEANHO] IPaBOj, Ka0 M HEKONMKO KIaca HECTAHJAPIHHX OPTOTOHAJIHHX
nomuaoMa. Ha npumep, taxsu cy Szegd-oBa Kiaca OPTOrOHAJHAX HOJMHOMA HA je1u-
HAYHOM KPYTY, IOIHHEOME OPTOTOHAJIHA HA NOJYKPYTY U HA KPYMKHOM JIYKY, TOTHHOME
OpPTOTOHAJHEN Ha PAJUjaHAM 3PANMMA Yy KOMIUIEKCHO) pasru, utn Ilocaemsmux roxm-
HA W HEKe JpYre Kiace OPTOrOHAJIHMX CHCTEeMa, kao mro cy Malmquist-osu cucremu,
Miintz-osu cucTeMu M APYTH, HAILIH Cy 3HaYajHe OPAMEHE.

IMopex OCHOBHOr KOHLENTa OPTOTOHANHOCTH, HoceGaH OCBPT ce Jaje MONTHHOMHE-
AJHAM OPTOTOHAJIHMM CHCTEMHEMA HA PEANHOj OpaBoj. YKa3yje ce HA KOHIENT S- U O-
OPTOTOHANHOCTH. 3a HEKIAcHYHE OPTOTOHAJHE NOJAMHOME aHANM3MAPAjy Ce KOHCTPYK-
THBEM METOJHM Ca CTAHOBHIITA HyMepHYke CTaGHIHOCTH M yKa3yje HA KOHCTDYKIH)Y
ozroeapajyher coprsepa.
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Hose mpuMmeme OpTOrOHAJNHMX HOIMHOMA Y HYMEDHYKO] AHANH3M Ce Pa3MaTpajy.
IoceBHO ce TpeTHPaAjy HeKH METEDPIOJANUOHE IPOOIeMH Ca PAnuMOHANHAM QyHKIHja-
Ma, aIpOKCHMAIHMje ca OTPAHMYCHMMA, CIIAjH ANPOKCHMANMje KOje O4yBaBajy Mak-
cumManuEn 6poj MOMeHATA, KBAIDATYPHA mpobneMu Ca BHIECTDYKHM 4YBOPOBHMA, H
CYMHUpAE CIOPOKOHBEPIeHTXHX PeJoBa.

Yrasyje ce m ma Moryhe npuMere HEMOMMHOMMANEUX OPTOTOHANHMX CHCTEMA Y
HyMePHYKO] aHAIH3M ¥ TEOPHjH AIPOKCUMAINH]a.

Yuusepsurer y Humy

E-mail: grade@gauss.elfak.ni.ac.yu

METAXEYPUCTUUYKA METOIIA IPOMEHJ/bMBHX OKOJIMHA

Henan Mnanenosuh

3a penukn 6poj npobGrema KomGuratopre n I'mobanme onTuMm3anmje Huje MO-
ryfie mahin ersaxTHO pememe 3a pa3yMEO koMmmjyTepcko Bpeme. 3 Tor pasmora cy
passujene npubiauwAHe WIM XeypHCTMYKe METOJe pemaBama, koje nobujajy emmrer
sMeta“ (MeTa-xeypucTuke) ako y cebm cajpike ommrTa Hadena IPUOIKHOr pemaBa-
Ba osux npobmema (mmp. Demerckm amropurmu - A, Taby rpaxeme — TT, Cumy-
naTHBHO 3amp3asame — C3, uta). Y paly ce M3naxy NpaBmiIa PelaTHBHO HOBHje
MeTa-XeypHCTHUKe Merone, Meroje IPOMEHBMBEX OKOJMHA. Y TODEIHA AHANH3A pe-
syarara nopehema ca TT, TA urg, 6nhe n3noxena Ha HeKAM KIaCHIEEM IpobaemuMa
KombBumatopue onTuMmm3anmje.

Maremarnurn macturyt CAHY, Kresa Muxanna 35, Beorpag

E-mail: nenad@mi.sanu.ac.yu

MATEMATHEKA, PAUYHAPCTBO 1 MY3UEKA
Y UCTPAKMBAKBLY 1 HACTABHA

Heneswro Ilapezanosuh

Hcroprje MaTemMaTnke n My3HUKe NOKa3yjy Ja €y Be3e OBe IBe IMCOHIIHMEE CTa-
pe u Tpajy Zo samammux nama. Ox spemena Ilmrarope (582-492. m.m.e.), MEOrH
MCTPAKMBAYM Cy AOMPUHENH OTKPHBaBmY M GomeM pasymeBamy 3aKOHA KOJU ce MOrY
MATEMATHYKA H3PA3MTH, a OJHOCE Ce Ha 3BYK, yommTe, W noceGHO Ha My3WYKM TOH.
Ceakako Besmka 3acnyra npunaja J. B. J. Fourier-y (1768-1830), TBopny xapMom#j-
Cke aHAJH3e, KOja je OCHOBA CABDEMEHe aHaJH3e M CHHTe3e 3BYKa M MY3WYKHX TOHOBA.
W3yyaBama Ha HEUBOY MY3MUKOr TOHA MOCEDHO Cy 3HAYajHAa ¥ KOHCTPYKIMJH B H3paiu
MY3HYKHAX AHCTPYMEHATA.
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Moryhnoct caBpemernx padyEapa y HCTpaxuBamy My3UYKHX EHOMEHA OTBA-
pajy HOBE MPOCTOpe MaTeMaTHYKUM (opManWsammjama y Mysumu. McTpaxmpama ce
He OJHOCE CaMO Ha MY3HWYKH TOH, Beli Ha cBe My3Hdke ()EHOMEHE, Ka0 ITO Cy MEIOIHja,
XAPMOHU]A, KOHTPAIYHKT, OPKeCTPANHja M PUTAM. ¥ OHTaBY CY KOMIIEKCHH (eHoMe-
HU, I3 BUXOBA MaTeMaTH9Ka (opMaau3anuja JOnpuHEOCH HObeM pasyMeBamy My3HKe,
anu OTBApPA W HOBE MpoDJeMe KOju MOTY HOKDEHYTH HCTDAXHBAMKA Y MATEMATHIR I
padyHAPCTBY.

Marepakmija My3nke ca MATEMATHKOM I PA4yHapCTBOM HHje CaMO OJ 3Hadaja ca
acmeKTa MCTpakuBama, el n HacTaBe W mOmyJIapH3auMje OBMX AMCHOANIMHA. 3HAYA]
MY3UKe 32 eMOTHBAH *HBOT JBYIH je 6e3 CyMme, na Be3NBame HACTABE MATEMATHKE H
PaTyHAPCTBA 33 MY3HKY NPeNCTaBJba BpeJaH NOACTHNA] yYCHHKA IPH CABIAJABARY
HacTaBEEX caipxaja. C Japyre cIpaEe, MAaTeMATHKA B PAadyHADCTBO MOTY 3HATHO
YHAIpeIuTH HACTABY MY3HKe.

Mapa ¥Ypoma 6a, 11000 Beorpan

E-mail: nparezan@matf.bg.ac.yu

KPATAK IIPEIJVIEL NCTOPUJE MATEMATHUKE XX BEKA

Bypa Ilayanh

¥ ucropujn MaTemaTHKe ce me MOry noByhm crpmkrHe rpammme, anm je Morylie
rOBOPHTH O HOBOj a3k y pa3Bojy MaTeMaTHKe Koja Je modena noderkom XX mexa. Y
npeoj rpehurn XX Bexa MareMaTHKa ce TPaHCHOPMHCANA Y ANCTPAKTHY MaTeMaTHKY
(3acHOBaHY HA HAMBHO] MM aKCMOMATCKO] TEOPHjH CKYIIOBa W BHIIE HIH Mame (op-
MaTu30BAHO] MATEMATHYKO) JOTMOH) TAKO 1A je CTBOPEH NOTIYHO HOB MATEMATHYIKH
jesux. Ha Taj RaumH cy paHEjH MATEMATHYKH pPe3yNTaTH 4ecTo NOGHMIM HOTIYHO HOBO
MECTO ¥ 3Ha4a]. ANCTPaKTHE NPHCTYN y MaTeMmaTunu je omoryhmo ma ce passmje mu3
HOBHX MaTeMaTHYKNX TEOPHja M ymoTmyHe crape. Pemero je MEOro mOBHX W cTapmx
npobaema. ¥ mocneamoj rpehunn XX Beka je Gypam pa3soj pauyHapcke TeXHOJOTH-
Je M3BDPINO 3HAYAjaH yTHNA] HA BETHKH JEO MaTeMaThke W oMorylimo passoj mekmx
MUACIUILIMEA ¥ HEOUYeKABAHOM IPABLY.

AMS Subject Classification: 01 A 60

Wucruryr 3a matemaruxy, Hosu Cax, Tpr . O6pagosnhia 4

E-mail: djura@unsim.ns.ac.yu
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KAKO IIPEJJABATU MATEMATHEKY

Cnasuma Ilpemuh

Ha ocroBy cBOr IyroroJMmmer HCKyCTBAa roBopully Kako — MO MOM MANLLERY —
tpeba npeiaBaTH MATEMATHKY, Y IIKOJIAMa M HAa Y HUBED3HTETY.

Matematnukn daxynrer, Cryserrckr Tpr 16, 11000 Beorpan

E-mail: spresic@matf.bg.ac.yu

CONTINUITY, DIFFERENTIABILITY AND PERTURBATIONS
OF THE DRAZIN INVERSE FOR OPERATORS
AND ELEMENTS OF BANACH ALGEBRAS

Vladimir Rakocevic

We survey some recent results on the continuity, differentiability and perurba-
tions ([6, 7. 8, 9]) of the Drazin inverse [5] and Koliha-Drazin inverse [7] of bounded
and closed linear operators on Banach space. Let us point up that the important
applications of perturbation of the Drazin inverse are to, e.g. singular perturba-
tions of autonomous linear systems of differential equations and perturbation of
continuous semigroups of bounded linear operators (see [1, 2, 3, 4]).

REFERENCES

1. S. L. Campbell and C. D. Meyer, Jr, Generalized Inverses of Linear Transformations, Pit-
man, London, 1979.

2. S. L. Campbell, Singular perturbation of autonomous linear systems I, J. Diff. Equations
29 (1978), 362-373.

3. S. L. Campbell, Singular Systems of Differential Equations | and II, Research Notes in
Math. 40 and 61 (Pitman, London 1980 and 1982).

4. S. L. Campbell and N. 1. Rose, Singular perturbation of autonomous linear systems, SIAM
J. Math. Anal. 10 (1979), 542-551.

5. M. P. Drazin, Pseudoinverse in associative rings and semigroups, Amer. Math. Monthly 65
(1958), 506-514.

6. N. C. Gonzdlez, J. J. Koliha and V. Rakoéevié, Continuity and general perturbation of the
Drazin inverse for closed linear operators, preprint.

7. 1. 1. Koliha, A generalized Drazin inverse, Glasgow Math. J. 38 (1996), 367-381.

8. I. J. Koliha and V. Rakoéevié, Continuily of the Drazin inverse II, Studia Math. 131 (1998),
167-177.

9. V. Rakogevi¢, Continuity of the Drazin inverse, J. Operator Theory 41 (1999), 55-68.

10. V. Rakoéevié¢ and Yimin Wei, The perturbation theory for the Drazin inverse and its appli-
cations II, J. Australian Math. Soc, to appear

11. Yimin Wei and Wang Guorong Wang, The perturbation theory for the Drazin inverse and
its applications, Linear Algebra Appl. 258 (1997), 179-186.

AMS Subject Classification: 47 A 10, 47A05
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Faculty of Philosophy, Department of Mathematics, Cirila and Metodija 2, 18000
Nis.

E-mail: vrakoc@bankerinter.net

BPEIHOBAIE PAIIA YYEHVKA Y HACTABHU
Mnaznen Bunorujesuh

Ilojam mpaheme, Mepeme u BpegaOBame paja. CnabocTn TpaaMUUOHATHOT Ome-
BUBaka pana. Pakropu kojm yTHUY Ha CyGjeKTHBHOCT ONemMBAKA YYeHHKa (Xalo-
eexar, IMYHA jeJHAYMHA HACTABHAKA, IDEMKA KORTPACTA, TPEIIKA [EHTPAIHE TeHeH-
nuje m 1p). 3axTeBM KOMIIEKCHHjer BPEAHOBama Paja y4eHHKa y mkom: (moTpebe,
HATEpPeCOBama, CTABOBH, HaBMKe ¥ 1p). Kpurepuju onemusama n muxosa 6utHa 06e-
nexja (ampmopwm, crarucruukn). Moryhinocr ofjexTuBu3anmje kKpETepmja OneHU-
Bamba NPHMEHOM Da3NMYMTHX DOCTYNAKA M HHCTDPYyMEHATa BDeJHOBamAa (TEeCTHpaBeE,
CKalupame, JMCTe KaTeropuja u Ap), yrsphuBame cramjaapia (mopmatupa) 3mama
3a CBaky onery monaselim ol pasimuMTe IMAAKTHYKO-IOTHYKE CTPYKTYpe IpajMBa
HOjefMHUX NpeJMeTa.

OcHoBEe (yHKNHMje BPeAHOBARKA: MOTHBAIMOHA, UR(GOPMATHBEA, NPeIMKATHBHA
ap.

Moryhrocr xonTurynpanor npaliema n BpegEoBaBa nocTrrEyhia yuernka u 3a-
CHHBAK2 HACTaBe KAO MEJOBHTOl CAa3HAJHOT CHCTEMA.

Yunremckn paxynrer, Hapoxmor ¢pponra 43, Beorpan

ELECTRONIC INFORMATION AND ELECTRONIC
PUBLICATIONS IN EMIS—AN OFFER SUPERVISED BY EMS

Bernd Wegner

Literature databases, scientific journals and communication between resear-
chers on the electronic level are rapidly developing tools in mathematics having
high impact on the daily work of mathematicians. They improve the availabil-
ity of information on all important achievements in mathematics, speed up the
publication and communication procedures and lead to enhanced facilities for the
preparation and presentation of research in mathematics.

The European Mathematical Information Service (EMIS) tries to bundle sev-
eral of these facilities in a joint offer, to extend them by innovative components
and to distribute them in a system of replicators for the benefit of mathemati-
cians worldwide. EMIS has been founded by the European Mathematical Society
(EMS) and is run under their supervision with support from the office of Zentral-
blatt MATH in Berlin. It is based on the voluntary supply of input from sources
distributed worldwide.
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The aim of the lecture is to introduce to the different offers collected in EMIS
like the databases MATH and MATHDI, the preprint index MPRESS, the project
to install the EULER search engine for distributed sources, the JEM-project for
the indexation and digitalization of classical literature in mathematics and most
importantly the Electronic Library, offering a variety of freely accessible electronic
journals in mathematics. The descriptions will be complemented by a demonstra-
tion of the functionalities of these tools.

Technische Universitaet Berlin

E-mail: wegner@math.TU-Berlin. DE

KOMBMHATOPUKA INTPOCTOPHUX (TOIIOJIOIIKMXX) $0PMH

Pane Kupamesunh

BepyjeM Ma HaM HeJocTaje aHanu3a Koja je cy-
ITMHCKM TeoMeTpUjcKa M Koja McKasyje IMoJokaj
MCTO TAKO JUPEKTHO M HeNOoCPeIHO Kao IITo ajre-
6pa McKa3yje KOMTUUMHY.

G. W. Leibniz (macmo Huygens-y uz 1679)

Poincare was the first who introduced the idea
of computing with topolegical objects, not only
with numbers. He did this, ..., by defining the
concepts of homology and fundamental group.

J. Dieudonné (History of Algebraic and
Differential Topology, 1900-1960)

Homology theory discovered by Poincaré is
perhaps the most profound and far reaching cre-
ation in all topology.

S. Lefschetz

Henocpemuy ,ananusy reoMeTpujckux GOpPME O KOjoj y CBOM mHCMY Kpucruja-
ny Xajrercy rosopu Jlaj6rmn, 10 MmIbemy MHOTHX Jaje Teopmja XOMOJNOTHje KOjy
je ma camom kpajy 19. sexa orkpuo Iloemkape (H. Poincaré). Jenan ek mocie OBOT
otkpulia, TeOpHja XOMOJOTHje K20 ,aHANN3a" I ,KobumaTopmka“ reoMeTpHjcKHX (Hop-
MH, jOmm yBeK je jeaHa OJ HajcalpikajHMjUX TEXHHKA 3a OTKPHBAmbE reoMeTPHjCKHX
3aKOHMTOCTH.

Y mpenapamy Gmhe peun o mpuMepuMa JAHPEKTHOT ,pauyHama‘ ca TeoMeTpHj-
ckiM OBjeKTHMA Tj. O NPAMEHAMA TeOPHje XOMOJOTH]e Y Pa3HuM npobieMHMa KOM-
funaTopuke m auckperre reomerpuje. OcHosrm mpoGrem xoju he Omtn pasmaTpan
je mpoGeM pABHOMEDHHX MapTHIHja MePa M KOHAYHHX CKYNOBA y €YKIUACKAM NpoO-
cropuma. Hexu oTpopenn nmpofieMd OBOT THHA CY CTapH HPEKO 40 roguBa a BUXOB
3HAYaj mOope] TeOPeTCKOT je Beda ca pauyHapCKOM FeOMeTPHjOM I Ce OBH pe3yaTaT
0jaB&LY]y KA0 OCHOBA 33 KOHCTPYKIM]Y TeOMETPHjCKUX ANrOPUTAMA (“half space ran-
ge queries”, divide and conquer paradigm, pesIOMH3HDARN ANrOPATMA urn.). Wnak
AKIEHT ¥ TpeJaBamy je Ipe CBera Ha jeIHECTBEHOCTH MATeMaTHKe H HeHUX NPHMEHa,
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Ha JIETOTH ¥ PA3HOIMKOCTH KOopumlieHmX MeTOAa a DPOTHB HpeTepane COENHjaH3a-
uuje u nojena y mMaremarunu. Heke oX KJbYYHHX DEYH M U3pa3a Cy

1. exBHBApHjaTHA DpeCIMKABAama, KOXOMOJOrdje rpyna, bopcyk-Y namMosa mapamu-
r™Ma

2. JlukcoHOBE MHBADHjATHEe, MAEATH TOJIMHOMHjATHAX OPCTEHOBA

3. I'pejosu xom0Bn, XaMANTOHOBH OYyTEBH y XunepKyDOBHMA, TeOpHja emyMepanmje
(Polya)

4. teopuja Gopmuzama, Teopuja ounctpyknuja, IllorTpjarns-ToMoBa mapammrma

5. MOMEHT KPMBA (IMKJIMYHM MONUTONH), EKBUNAPTHNMje Maca moMoNy XHmeppaBHH
AT,
Maremaruuxn nactaryr CAHY, Kresa Muxanaa 35, Beorpaz

E-mail: rade@turing.mi.sanu.ac.yu

MASSIVE COMPUTATION AS A PROBLEM SOLVING TOOL
Miodrag Zivkovié
We consider some problems, whose solution might be obtained by a massive
computation. One of them is a question: are there infinitely many primes of the
form I, (—1)""*!, where n is a positive integer. Another interesting problem is

to determine the set of values of (0,1) determinants of order n, for n as large as
possible.

AMS Subject Classification: 15 A 15, 11 B 83

Matematicki fakultet, Beograd, Studentski trg 16

E-mail: ezivkovm@matf.bg.ac.yu
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LOGIC

IEPMYTOBAKBE CEUEIHA 1 KOHTPAKIIMJE

Mupjana Bopucasmesnh', Kocra TMomen? u 3opan Ierpuh?

IIpukasyje ce MpoOLeAypa eIMMUHANM]E Cedema 3a MHTYHIMOHMCTHYUKY HMCKA3HY
JOTHKY ¥ KOjO] Ce cedeme enMMuunle INPeKTHO, Ges ysolema Memama (BUmeECTPYKOT
cegema). OcHM TOra y TOj HPONEIypH Cedeme ce mepMyTyje ca KOHTPAKIK)JOM.

AMS Subject Classification: 03F 05

1 CaoBpahajrm pakyarer, Bojsone Crene 305, 11000 Beorpaxn
2 Maremarnukn uxctaryr CAHY, Kresa Muxanna 35, 11000 Georpan
3 Pynapcko-reonomxku dakynrer, Dymmna 7, 11000 Beorpan

E-mail: mirjanab@afrodita.rcub.bg.ac.yu

COMMENTS ON REDUCED PRODUCTS OF FORCING SYSTEMS
Milan Z. Grulovié

The notions of standard and language extended reduced products of forcing
systems were introduced in [4]. We discuss this time the conditions under which
the Los theorem holds for standard ultraproducts of forcing systems. The obtained
results are mostly either of “negative” or illustrative character.

REFERENCES

1. Barwise K. J., Robinson A., Completing Theories by Forcing, Annals of Mathematical Logic,
Vol. 2 (1970), pp. 119-142.

2. Bell J. L., Slomson A. B., Models and Ultraproducts; an Introduction, North-Holland, Ams-
terdam-London, 1969.

3. Grulovic M. Z., On n-Finite Forcing, Review of Research, Faculty of Science, Mathematic
Series, Vol. 13 (1983), pp. 405-421.

4. Grulovic M. Z., On Reduced Products of Forcing Systems, Publications de I'Institute Math-
ematique, Nouvelle serie, tome 41 (55) 1987, pp. 17-20

AMS Subject Classification: 03 C25
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[nstitute of Mathematics, Trg Dositeja Obradovia 4, 21000 Novi Sad, Yugoslavia

E-mail: grulovic@unsim.ns.ac.yu

AYTOMATCKO IOKA3SUBAIBE TEOPEMA
3A ITPEIVKATCRKY JIOTUKY BE3 KOHTPAKIIUJE

Mupjana Mcaxkosuh-Mnuh' m Muonpar Kaneranosuh?

Onucan je nokasmBau TeopeMma 3a OpeNUKATCKH pauyn 1. pena Ges cTpyKTypHOT
IPABATA KOWMpPaKyuje 3acHoBal Ha MeTony Tabmoa. Opa mormka mosmara je mog
uvenom BCK nmn admma normka. OncycTBO KOHTpakmuje mMa 3a MOCHEAUIY Ja Ce
CBH MCKA3HH BE3HMIH OCHM HeTaluje jaBjhajy y IyaJHNM IapOBHMA K40 M TO Ja ce ¥
JOKa3MMa CBaKO MOjaBhnBame (OpMyae KOPHCTH ¥ JOKA3MMa Ka0 NPEMECA NAJ8UULE
jednom. Ilpomupemem Smullyan-ose yrumdopmme HoTammje dopMynucana cy Tabuao
IpaBRIA TAKO A CBEYKYIHO 3a Be3HHKe -, V, +, A, 0, —, ~» 1 kBanTope V, J BHXOB
6poj m3mocn 6. Ha ocHOBY OBHX mpaBuia CaddmeH je alrOPUTAM M HANUCAH OJrO-
papajyhn nporpam (y jesuky C) 3a mokasmsame reopema BCK moruke. Bynyhnm xa
HEJIETePMUHUCTHYKA TPUPCJa npasnia u3soljema 3axtesa DekTpeknHr, T0 caMy mpo-
UeAypy nperpare YMHE BPJO CIOKEHOM. 3a Pa3l;Ky OJ KIACHYHE JOTHKe ymorpeba
yHE(HKAOH]e je OrPaHAYEeHA.

AMS Subject Classification: 03-04, 03B 35, 03B 20, 68T 15

u
! llymapckn daxyarer, Beorpaz

? Marematnukn ugcruryr CAHY, Krnes Muxannosa 35 /1, 11000 Georpax

E-mail: kapi@mi.sanu.ac.yu

O BECKOHAYHVM IUBEPTEHTHHUM PEJIOBVMMA M1
IIPUMEHAMA ¥ TEOPUJHN CKYIIOBA 1 TEOPUJU BEPOJEBA

Kapro Mujajnosuh

[Mocmarpajy ce pemosm obamka Ef;l @, KON Cy IMBEPreHTHA M 3a Koje je
an 20, n € N ulim, a, =0. IlocMatpa ce paMmmrmja ckynosa

Z G, KOHBEDPTUpPA }

F:{SQN
nes

U MCONTY]y ®eHa cBojcrBa. F je maean Bymose anreGpe P(IN) u y3 momoh Te um-
mennne yTephyje ce xoju ce ypebajmm Tmmom mory yromutm y maeame (dmarpe)
®pemeosor Tnma. Jemma ox npuMena y Teopmju 6pojesa je moKa3 ja je cKym Tagaka
Haromunasama mu3a p(n)/n, ¢(n) je Ojaeposa pymxkmmja, ckyn [0, 1]g.
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Maremarnukn daxyarer, Cryzesrckn Tpr 16, Beorpan

E-mail: zarkom@matf.bg.ac.yu

O KJIACUYHUM JIOTUKAMA
CA BEPOBATHOCHMM OIIEPATOPMMA

3opan Ormanosuh! u Muoznpar Pamkosuh?

Ilpnka3yje ce BHme MCKA3EMX M OpemKAmkmx jormka [1-5,7] xoje cy macraze
NpOIMPUBABEM je3NKA KTACHIHIY JIOMMKA BEDOBATHOCHMM onepaTopuma obmika P,
3a panmonange 6pojese s € [0,1], u @, 3a oxnyunse panuoramse ckynose F' C [0, 1].
Popmyne obauka P> a, ompocno Qpa, ce METEPNPETHPA]Y Kao ’sepoBatHOha dop-
Mynre a je Bap s’, ommocHo 'mpumaga ckymy F'. Pa3smatpajy ce pasme kiace Be-
POBATHOCHMX MOZena (MOJeNy ca KOHAYHO aJMTHBEMM BepoBaTHOlama, mojemn ca
o-aauTHBHUM BepoBaTHONAMa uTi.), B HEKE CHHTAKCHE DeCTDHKNEje CKymoBa (opMy-
na jesmka (ca WTepammjaMa BEPOBATHOCHHX omepaTopa, Oes urepanuja). Ilomro 3a
HAjONITHje JIOTMKe He BaXkW TEODEMA KOMIAKTHOCTH, JaTe Cy akCHOMaTH3amuje ca
BeckoHAYHEM IpaBuaAnMa m3nolema, JOK €y 3a Heke (parMesTe JNaTH KOHAYHH AKCH-
oMatckm cucremu. Onmcyje ce moCTymak JOKAa3MBama oAropapajyhimx reopema mor-
nymocTH. AHANM3EpA Ce OANY9YMBOCT PA3MATPAHHX JOTMKA M IPHKa3yje ayTOMATCKH
OKA3UBAY TeopeMa y jeamoj oi jnormka [6].

JIUTEPATYPA

1. Zoran Ognjanovié¢, Miodrag Raskovié, A logic with higher order probabilities, Publications
de L’Institute Matematique (Beograd), 60 (74), 1-4, 1996.

2. Zoran Ognjanovié, A logic for temporal and probabilistic reasoning, Workshop on Probabi-
listic Logic and Randomised Computation, ESSLLI '98, Saarbruecken, Germany, August,
1998.

3. Zoran Ognjanovié, Miodrag Raskovié, Some probability logics with new types of probability
operators, Journal of Logic and Computation, Volume 9, Issue 2, 181-195, 1999.

4. Zoran Ognjanovié¢, Miodrag Raskovié, Some first order probability logics, to be published in
Theoretical Computer Science.

5. Miodrag Raskovié, Classical logic with some probability operators, Publications de L'Institute
Matematique (Beograd), 53 (67), 1-3, 1993,

6. Miodrag Raskovi¢, Zoran Ognjanovié¢, Vladimir Petrovi¢, Uros Majstorovié¢, Jedan dokazi-
vaé teorema u verovatnosnoj logici, Konferencija u éast 65 godina Zivota profesora Slavise
Presica, Beograd, 1998.

7. Miodrag Raskovi¢, Zoran Ognjanovié, A first order probability logic, LPq, Publications de
L'Institute Matematique (Beograd), ns. 65 (79), 1-7, 1999.

AMS Subject Classification: 03B 48, 68T 27

! 3opar Ormanosnh, Maremarnaxkm macruryr CAHY, Kmesa Muxamna 35, 11000
Beorpan, Jyrocnasuja

E-mail: zorano@mi.sanu.ac.yu
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? Muoapar Pamxosuh, [Ipupoaro-Matematauxn pakyarer, Pagoja Nomamosnhia 12,
34000 Kparyjesan, Jyrocnasuja

E-mail: miodragr@mi.sanu.ac.yu

II0JbE KOMIIJIEKCHUX BPOJEBA
CA PEAJTHUM NNPEAVKATHMA

Henemko Credanosmh

Pa3amarpajy ce pa3Ha JOrMYKa CBOjCTBA NOJbA KOMIIEKCHHX OpojeBa ca momaTum
pa3HUM peajyHUM NpeIUKATAMA, Ka0 ITO Cy ONIYYMBOCT, €IHMHHALWja KBAHTOPA,
MOJENCKA NOTHYHOCT HTJ.

AMS Subject Classification: 03

I'pabesunckn daxynrer, Beorpan

E-mail: mm93247@alas.bg.ac.yu

ON THE LOGICAL ANALYSIS OF THE BASIC NOTIONS
IN CONNECTION WITH DIFFERENTIAL EQUATIONS

Dorde V. Vukomanovié

Differential equations are equations, i.e. syntacticai\objects. In accordance
with this, it would be ideal to give syntactical definitions for all basic notions in
connection with differential equations, i.e. to formulate, instead of the existing usu-
. al definitions (which are mainly “mixed”—syntactically-semantical), their “purely
syntactical” and “purely semantical” counterparts and then prove their equivalence.
This program can be accomplished for ordinary and partial differential equations,
as well as for systems of such equations ruther successfully.

AMS Subject Classification: 34 A 46, 34 A 34, 35 A 99

Gradevinski fakultet Univerziteta u Beogradu, 11000 Beograd, Bulevar Revolucije
73, Jugoslavija

E-mail: vdjordje@mi.sanu.ac.yu vdjordje@grf.bg.ac.yu
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NATURAL SPACE AND FUNDAMENTAL NOTIONS

Branko Vulicevic

Natural space (Universe) is an ordered triple Il = (Place, parts, time).

Spaces which are not subspaces of Il do not exist. Subspaces of Iy are, for
example: 1. (Place, parts, time, force), 2. (Euclidean space) etc. )

Every space contains complement of every “part” of the space (D¢ is comple-
ment of the part D). Parts of the Natural space which cannot be made of other
parts of the space are fundamental notions. p® = Oy, which is complement of the
line p, and the line p itself together make space II; = {©1,p}. A° =6 and point
A make space IIy = {@g,A}. Line cannot be made of points, therefore line is a
“fundamental notion”.

Bulevar JNA 166, 11148 Beograd



AJITEBPA
ALGEBRA

O KJIACH p-IIOJIYTPYIIA M KJIACH p-IIOJIYIIPCTEHA
Bjexocnas Bymumuposuh

Raxemo na je (S, +) p-noayrpyna (p € N) ako samu
(VzeS)(yeS)(z+py+r=yApy+a+py=2).
[Monyrpyna (S, +) je p-momyrpyma axko
(Vz € S)(3y € S)(2z=(p+ 1)y, py+z=(2p+ )z +p%y, (4p+ 1)z = z).
Kaxemo na je (S, +,) p-noaynpcrer (p € N) ako Baxu

(VzeS)FyeS)(z+py+z=yApy+z+py =1z Adpz® = 4pz).

AMS Subject Classification: 20M 05

Buma xemujcko-rexmomomka mroma aBan

VECTOR VALUED AUTOMATA

Donéo Dimovski and Violeta Manevska

The aim of this paper is to define a vector valued automata and to give the
connection with (simple) automata.

AMS Subject Classification: 05

Tehnicki fakultet, Ivo Lola Ribar b.b., Bitola, Makedonija

E-mail: vmaneva@soros.org.mk violeta.manevska@uklo.edu.mk
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INJECTIVE GRUPOIDS
Biljana Janeva, Gj. Cupona and N. Celakoski

Injective groupoids in different varieties of groupoids are defined. The class of
injective groupoids in a variety 1 contains as a proper subclass the class of free
groupoids in the same variety. The main result is a description of free groupoids in
V as injective groupoids in V' generated by the set of “prime” elements.

Prirodno-matematicki fakultet, Institut za informatiku, pp 162, Skopje, R. Make-
donija

E-mail: biljana@robig.pmf.ukim.edu.mk

RECTANGULAR QUASIGROUPS
Aleksandar Krapez

A new type of groupoid is defined as a direct product of a left zero semigroup,
a quasigroup and a right zero semigroup and called rectangular quasigroup. Several
different axiom systems are given for rectangular quasigroups proving that this class
is a variety in a language with three binary operations. Other important properties
of rectangular quasigroups are proved, solvability of the word problem among them.

AMS Subject Classification: 201N 02

Matematicki institut SANU, Kneza Mihaila 35, Beograd, Yugoslavia

E-mail: sasa@mi.sanu.ac.yu

SPECIAL ELEMENTS IN POSETS AND APPLICATIONS

Vera Lazarevié¢! and Andreja Tepavéevié?

Several types of special elements in posets are defined and investigated. These
are: distributive, codistributive, standard, neutral, apsorptive and other elements.
Connections between different elements are given.

An application in universal algebra is presented. The set of all weak congru-
ences of an algebra under a graphical composition generates a special kind of alge-
braic poset. This poset is closely related with the weak congruence lattice. Here,
the mentioned poset of weak congruences is characterized by special elements.

AMS Subject Classification: 06 A11, 08 A 30

I Tehnicki fakultet u Caéku, Svetog Save 65, Catak
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? Institut za matematiku, Trg Dositeja Obradoviéa 4, Novi Sad

E-mail: veral@ptt.yu etepavce@eunet.yu

O JEJHOM AJITEBAPCKOM IIPOBJIEMY
N3 $U3VNKE EJIEMEHTAPHUX YECTHUIIA

Anexcanpap T. JIunkoscku

Y (u3snmm eremeETapHAX YeCTHIA jaBiba ce npobieM AujaroHammsammje THEEAD-
sor omepatopa M = @ p_oHi rae je Hi = Yrey Ax (¢'re™?). Osge je 7 = (12)
Tparcnosmnuja a ¢ = (12...n) MUKI MakCHMalEe AyKHEe y rpymn mepMyTtamuja S,.
IIpu Tome je 3a ¢ € S,, Ay (o) mumeapun omeparop ma (})-QIMEE3HOHOM HPOCTO-
py Vi mrnykopam ma 6asm ca efq,,..a,} — €{o(a1),...o(ay)}- DHIie IpUKa3aHH HEKH
JeNMMAYHA Pe3yJATATH ¥ Be3M Ca OBMM IPODIEMOM M penpeseHTalujaMa CHMETPHYHE

rpyme.

AMS Subject Classification: 15 A 90, 20C 35, 81R 05

Maremarnukn dakynrer, Beorpan

E-mail: acal@matf.bg.ac.yu

FREE GROUPOIDS WITH THE IDENYITY (zy)y = yz

Smile Markovski and Lidija Goraéinova

A construction of free groupoids in the variety V' defined by the identity (zy)y =
yx is given. Let Ty denote the absolutely free groupoid with free base B. Length
of u € T is used in the usual way, |u| = 1, u € B and |uv| = |u| + |v|. For each
positive integer n subsets B, of Tp containing elements of length n are suitably
chosen. Halfgroupoids R, = |J, <<, Bn generated by B, that satisfy the identity
are constructed. Moreover, for each pair of elements of R,, their product is defined
in Ry, for all n. Finally it is shown that any mapping from B into a V-groupoid
G can be extended to a homomorphism from the groupoid R = U;>; Rn into G.

AMS Subject Classification: 20

PMF, Institut za Informatika, Skopje, Pedagoski Fakultet, Stip, Republika Make-
donija,

E-mail: smile@pmf.ukim.edu.mk fildim@mt.net.mk
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3ATBOPEHE KJIACE $YHKIINJA CA 3ANPKABAKBEM
3A JEIHY BPCTY IIOTIIYHOCTH

Munom Mwuaununh

Y ckyny Py (k=2,3,...) ¢yuxunja ca sagpxasamen (f,t), rae je f pynxmmja
k-3maune mormke, a t HeHeraTHpan Heo 0poj, ZeUHHIIE ce Omepandja CHEXPOHE Cy-
mepuo3uNEje, a 3aTHM 3aTBApame U HOTHYHOCT ckyma I C P,. Jle¢uuume ce Bmme
BpCTa NOTIYHOCTH H pa3MaTpajy ce 3aTBOpeHe Kiace y P.. Y panay ce 3arsopere
KJaace y P, 3a jemmy BpcTy motnynocTH omucyjy nomoly peranuja.

AMS Subject Classification: 03D 05

Pynapcko-reonomkn (akyarer, Dymusa 7, 11000 Beorpan

E-mail: mmilicic@net.yu

REPRESENTATIONS OF ORDERED SETS

Branimir Seselja

An overview of the results concerning representation of partially ordered set
will be presented. Two general approaches are considered: by closure operators
and by irreducible elements.

(A) Closure operators are present in representation theory from the beginning
of the century. Closely related with closure systems, these are well known in repre-
sentations of complete and algebraic lattices. Introducing particular partial closure
operators and systems, it is possible to extend this connection to the wide class
of partially ordered sets (most of them appeared recently in theoretical comput-
er science): complete (CPOs), algebraic, compactly generated, and generally to
Z-posets.

(B) Irreducible elements are known to characterize lattices in many directions.
It turned out that also posets can be represented by irreducibles and completely ir-
reducible elements. More generally, posets satisfying some finiteness condition (e.g.
Noetherian, or compactly generated) can be embedded into the suitable distributive
lattice.

The results (obtained mostly with A. Tepavéevi¢) are published recently in
Discrete Math., Order, General Algebra, Indian J. of Pure Appl. Math. and
others.

AMS Subject Classification: 06 A06, 06 A 15

Institute of Mathematics, Trg Dositeja Obradovi¢a 4, Novi Sad

E-mail: seselja@unsim.ns.ac.yu
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WEAK CONGRUENCES IN UNIVERSAL ALGEBRA

Andreja Tepavéevié

The aim of the talk is to present general aspects and applications of weak
congruence theory in universal algebra.

In the last decade weak congruences became one of the main tools in structural
investigations of algebras and varieties. As a structure containing both, subalgebras
and congruences, the lattice of these preserves many important algebraic properties
of the given algebra. Consequently, answers to the following questions and problems
are given:

1. Characterization of algebras and varieties whose weak congruence lattice
satisfies particular lattice identity, or law.

2. Description of weak congruence lattices for the main classes and varieties
of algebras.

3. Formulations in lattice terms of necessary and sufficient conditions under
which some algebraic properties hold (such as CEP).

4. General approach to lattices of compatible relations.

Results are published in Algebra Universalis, General Algebra, Algebra and

Model Theory and other international journals and publications (most of these in
cooperation with B. Seselja).

AMS Subject Classification: 08 A 30

Institute of Mathematics, Trg Dositeja Obradoviéa 4, Novi Sad

E-mail: etepavce@eunet.yu B

ON THE EXISTENCE OF NIL IDEALS IN DISTRIBUTIVE
NONASSOCIATIVE NEAR-RINGS

Veljko Vukovié

THEOREM. Let S be a distributive nonassociative near-ring (nr), L left or right
nil left-ideal, the associator (5,5, 5) of S be contained in the annihilator A(S) of
S. Then, L is nil-ideal.

THEOREM. Let (5,5,8) C A(S). Then, the nr S has a left nil left ideal not
contained in A(S) iff has a right nil right ideal not contained in A(S). If L is a left
nil left ideal of S not contained in A(S), every right ideal generated by an element
of L which is not in A(S) will work, and similarly on the other side.

THEOREM. Let (S,5,5) C A(S), S be weakly semiprime nr. Then, the fol-
lowing statements are equivalent:
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Every non-nilpotent left ideal contains a nil nonnilpotent left ideal,
a(S) = A(S), where (S) is nil-annihilator of S.

AMS Subject Classtfication: 16 'Y 30
Vojvode Misica 54/17, 18000 Nis
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CONTINUOUS STALK FUNCTIONS

Dusan Adnadevié¢

By (X, A4)" we shall denote the set of all fuzzy points in a GFT space (X, A, T4),
where the set 4 C X x I is defined by i,s € FA(X). A function F: (X,A)* —
(Y, B)" is called a stalk function if: 1° py = gy = Fy(p) = Fo(g), 2° F is isotone
on the set {(z,t) | i(z) < t < s(z)}, 3° for each point (y,G) € (F(z,t,), F(z, t3))
there exists a p € [(2, 1), (=, t2)] such that F(p) = ¢q. F induces a forward powerset
operator F~*: FA(X) — FB(Y) and a backward operator F~: FE(Y) — FA(X).
Continuity of F~ is defined in a usual way.

Some properties of stalk functions are studied. Among the results are:

1) F~: FA(X) — FB(Y) is continuous if and only if (i V F~(v)) A s is open. 2) If
F=: FA(X) — FB(Y) is continuous and Z C X, then the restriction F— | FA(Z)
is continuous, t0o. 3) A continuous stalk function F~: FA(X) — FB(Y) is open
if and only if F~(int a) < intF~(a) for each a € FA(X).

AMS Subject Classification: 54 A 40

Matematicki fakultet, Studentski trg 16, Beograd

E-mail: jidad@eunet.yu

LENS SPACES AND SHELLING OF TORIC VARIETIES
Pavle V. M. Blagojevié

Using tools of shelling diagrams of spaces we decompose toric variety into
sequence of adjunctions. It appears that elementary adjunction spaces are lens
spaces.

AMS Subject Classification: 57T 30, 14 M 25
Matematicki institut SANU, Knez Mihajlova 35, Beograd

E-mail: vxdig@EuNet.yu pavleb@turing.mi.sanu.ac.yu
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FEOMETPUJA XUIIEPIIOBPIIIN A2MHOT ITIPOCTOPA
ONIPEBEHA 3AIIPEMMHOM MAJINX 'EONE3UJCKUX CPEPA

Hena Gokan

Mocremmnx 20 roMsEa METEH3MBHO ce npoydyaBa reomerpuja Pumanosmx mpo-
cTopa onpeljena 3ampeMHHOM MajuX re0le3djCKHx cdepa. Y THM HCTPAKMBAELAMA
kopucTe ce pazmmynTe Texuuke. Mely muma nokazana ce ka0 BeOMa ONepATHBHA H
TeXHMKA Pa3Boja 3ampeMuEa Manx reofesujckux chepa y Tejropos pex, Tako na ce
Koe)UIMjeHTH M3pakapajy y TEPMHHAMA KPHBHHCKUX uppapnjanTy, kopucrehu Bej-
N0BY KJACHYHY TEODH]Y MHBADIU]AHTH.

[Iia 0BOT CAONIITEHa je I ce NPHKAKY PesyaTaTH KOju ce OJHOCEe HAa MpUMEHe
IOMEHYTHX METOJa y PasMaTpaimy MAJuX TeoJe3snjcKux chepa Koje ce gedmEmmy y
TepMUERMA NOBe3anocTH Ge3 Topanje. Koja HEje y OmmTeM cayuajy u MeTpuuka. Kako
ce OBe MOBE3AHOCTH NPUPOIHO jaBibajy HA XHIEPIOBPMEMA Y adUHOM IPOCTOPY, HO-
cebra maxma je nocsefiena npoy4yaBamy reoMeTpHje XMIepnoBpIn ajmEOT MpocTOpa,
koja je onpeljeHa 3ampeMHHOM MAJHX TeOJE3MJCKUX cepa 3a PasTHINTe HOPMAIA3A-
nmje.

PesyaTaTe KOju ce y OBOM CAONNTEHY TPUKA3y]y 3ajefHHYKH CY nobman M.
TDopnh, Y. Cumon 1 H. Boxaxn.

Martematnukn daxyarer, Crynesrckn Tpr 16, Heorpax

E-mail: neda@matf.bg.ac.yu

O IICEYIOEY KJIMLIACKOM ITPOU3BOIY

H. Jomuhasun, P. Hukoauh

Y oBom pany 6ulie mokasamno 1a ce mceyIOCKAJIAPEN TPOU3BOX IBA HEM30TPOIHA
BEKTOpA y ICeyIOeYKIMACKO] PABHA MOXe U3pauyHaTn moMohy gopmyie

a A b=|a||b]cosf,

rae je # xomjyrosano kommiexcad 6poj.

AMS Subject Classification: 51
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LEVI FORM OF CR SUBMANIFOLDS IN COMPLEX PROJECTIVE
SPACE WITH MAXIMAL CR DIMENSION

Mirjana Dorié

Let M be an n-dimensional CR submanifold of CR dimension l‘-g—l in complex
projective space, that is, let M be a real submanifold of complex projective space
such that the maximal holomorphic subspace of tangent space of M at z is (n — 1)-
dimensional for any z € M. Then M is necessarily odd dimensional and there
exists a unit vector field £ normal to M such that JT(M) C T(M) & span{&; }.
Under the assumption that the distinguished vector field &, is parallel with respect
fo the normal connection and in the case when —J¢, is an eigenvector of the shape
operator with respect to &, we conclude that the Levi form can never vanish.

This talk is based on joint research with M. Okumura.

AMS Subject Classification: 53 C15, 53 C 25, 53 C 40

Faculty of Mathematics, University of Belgrade, Studentski trg 16, P.O.Box 550,
11000 Belgrade, Yugoslavia

E-mail: mdjoric@mi.sanu.ac.yu

A FUNCTION ON THE SET OF CONVEX LATTICE
POLYGONS WITH MINIMAL AREA

Vidan Govedarica

On the set of convex lattice n-gons with minimal area we consider the ratio
rn(P) of the sum of squares of the diagonals apd the sum of squares of the sides of
a polygon P. We show that ry, rg and rg are constant functions and we obtain the
best limits for r5 and 77. Also, we obtain some inequalities for r,, n > 8.

AMS Subject Classification: 52 A 10, 52 A 40
Elektrotehnicki fakultet, Patre 5, Banja Luka

E-mail: vidan@etf-bl.rstel.net

UNKNOTTING NUMBER CONJECTURE
Slavik V. Jablan

In every crossing point of a knot it is possible to make a crossing change:
transform an overcrossing to undercrossing or vice versa. The unknotting number
u(k) of a knot k is the smallest number of such changes required to obtain the
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unknot. the minimum taken over all regular projections. According to the classical
definition, we could after each change do a ambient isotropy, then perform next
change in the new projection, etc., and continue in this manner until the unknot
is obtained. According to the standard definition, we must perform all changes in
a single (fixed) projection of k. These two definitions are equivalent 1, pp. 58]. If
in the first definition we restrict “all the regular projections” to “all the minimal
regular projections”, we cannot always obtain the correct unknoting number. This
shows the well known example of the knot 10g (or 514 in Conway notation), given
by Y. Nakanishi and S. Bleiler.

Therefore, we propose the following

CONJECTURE: (a) u(1) = 0, where 1 is the unknot; (b) u(k) = minu(k™) + 1,
where the minimum is taken over all knots £, obtained from a minimal projection
of k by one change of crossing.

This Conjecture (titled Bernhard-Jablan Conjecture), introduced by J. A.
Bernhard in [2] was also independently proposed by the author in 1995, and ef-
fectively used for the calculation of unknotting numbers of the knots with n < 10
crossings.

The Conjecture holds for all the exactly determined unknotting numbers (n <
10) from [3] and if in all the other cases (4 = 1 or 2; B = 2 or 3, etc.) for the
unknotting numbers we take the maximal values for A, B, etc. By using Conjecture,
we calculated unknotting numbers for different families of knots.

REFERENCES

1. Adams, C.C., The Knot Book, New York: Freeman, 1994.

9. Bernhard, J.A., Unknotting numbers and their minimal knot diagrams, J. Knot Theory &
Ramifications, 3, 1 (1994), 1-5
3. Kawaguchi, A., A Survey of Knot Theory, Basel, Boston, Berlin: Birkhaitiser, 1996.

AMS Subject Classification: 57 M 25

Mathematical Institute, Belgrade 11001, Knez Mihailova 35, P.O.Box 367,
Yugoslavia

E-mail: jablans@mi.sanu.ac.yu

IIOKPUBEHOCT IIPOJEKTUBHE PABHU P, IOOPABHUMA Ps

Mwnnan Jaanh

Y pany je AAT je;am mocTymak IPeKPHBAama MPOJEKTHBHE PABHH Py mucjykTus-
muM Beposnm mogpasEmva FPj. [lokasaHa je yCIOBBEHOCT MPEKPUBAKA M YHEBEHANE
na je mexa pasad [lesaprosa. MeTton mpekpuBama (mmjaromanma gopma Tabiune uH-
mEIennuje), Mo¥ke MOCHYRKUTH KAO METOJ KOHCTpyknuje pasau Fy.
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SOME FUNCTORS ON THE CATEGORY OF
BANACH SC*-MANIFOLDS

Olga Veniaminovna Kounakovskaia

One of the basic problems in the theory of infinite-dimensional differentiable
manifolds is to establish of existence of a sufficient amount of nontrivial differ-
entiable functions (for instance, for the construction of partition of unity). The
present results can be considered as a possible solution to this problem.

THEOREM. [1] Suppose (X,S) is a Hausdorff final compact SC™-manifold
modelled on an SC"-smooth Banach space E, r > 2. Then: a) X admits SC"-
partition of unity, b) given f € C°(X,R) and p € C°(X,R"), there is an' SC"-
function g: X — R approximating f in the C°-fine topology.

In the talk cohomological and corresponding homological functors on the cat-
egory of SC*-manifolds will be considered.

REFERENCES

1. Kounakovskaia, O.V, On smooth partitions of unity on Banach manifolds, lzv. vuzov.
Matematika. - N. 10, 1997. - C. 51-58 (in Russian).

AMS Subject Classification: 58 B 05

Russia, 394693 Voronezh, Universitetskaia pl., 1, Voronezh State University, Math-
ematical Faculty, Chair of Algebra and Topological Methods of Analysis

E-mail: ovk@alg.vsu.ru

SOME COUNTABLE PROPERTIES IN
FUZZY TOPOLOGICAL SPACES

Biljana Krsteska

A concept of a-strong precompactness in fuzzy topological spaces is introduced
and studied. Three countable properties of fuzzy topological spaces are introduced
and investigated by the help of fuzzy strongly preopen sets.

AMS Subject Classification: 54 A 40
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Faculty of Mathematics and Natural Sciences, P. O. Box 162, 91000 Skopje, Mace-
donia

E-mail: biljanak@iunona.pmf.ukim.edu.mk

ON SOME MODELS OF GROUPS
OF MOTIONS OF NONEUCLIDEAN SPACES

Lyudmila Borisovna Medvedeva' and Milanka Popovié?

In [1] there was constructed a model of a group of affine transformations of
the affine space A*, where the transformations of the group are represented as k-
dimensional planes of some open subset of k-dimensional planes of the projective
space P?*. The model can be obtained by the map f: P2k — P* defined as follows:

f(A) = (¥1(4),92(4)),

where 9, and 12 are the projections of P2k on P* with the centres Plké1 and sz_l
correspondingly. Under this map the image of every k-dimensional plane 7, that
doesn’t intersect Pf“_l and P.f—', is the projective transformation fz of the plane
of projection:

fE: Tkul — Tk_],

where T*—1 is the intersection of P* with the hyperplane II := (PF=1 Py, I we
fix in T*-! an absolute of some space, we in fact choose a subgroup of similarities
and motions of this space in the group of projective transformations fz and so we
choose a subset of k-dimensional planes in P?*, which can be considered the image
of this subgroup.

In the report we study the interpretation of the groups of similarities and mo-
tions of galiley and pseudogaliley 3-dimensional spaces on the set of 3-dimensional
planes of P®.

REFERENCES

1. Medvedeva, L. B., On the group operation on the set of k-dimensional planes in P?*, Ques-
tions of group theory and homological algebra. Yaroslavl, 1990. P. 36-40.
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GEOMETRIC ANALYSIS OF A TYPICAL QUANTUM SYSTEM

Olivera Milenkovié!, Nikola Buri¢? and Stana Nikéevié?

Continuous representations of the group SU(2) x SU(2) are used to explicitly
construct the corresponding symplectic manifold and the Hamiltonian vector field,
which describe a typical quantum system, originally defined on its Hilbert space.
This identification enables one to apply the standard methods of the theory of
Hamiltonian dynamical system for an analysis of the spin-orbit interaction in an
external field. For example, it is demonstrated that the degree of chaoticity of the
orbits increases as the dimension of the representation of the dynamical SU(2) x
SU(2) symmetry group is increased.

! Faculty of Mathematics, Studentski trg 16, 11000 Beograd, Yugoslavia

% Institute of Mathematics and Physics, Faculty of Pharmacy, Vojvode Stepe 450,
11000 Beograd, Yugoslavia

E-mail: olivera@matf.bg.ac.yu majab@rudjer.ff.bg.ac.yu
enikcevi@ubbg.etf.bg.ac.yu

£-KOMIIJIETHU ITPOCTOPU

Hyman Munosanuesuh

HeennnimIA 1. Hexa je X npocrop Tychonoff-a. Tauka p € X (ACX)je
L-mawxa (£-cxyn) ako 3a ceakm Lindeldf ckyn F canpxar y X \ {p} (X' \ A) paxn
penanuja clx (F)N{p} =0 (cdx(F)Nn A =. -

HeenHULMIA 2. TIpocrop X je LC-npocmop ako csakm meros Lindeldf noz-
IPOCTOP MMA KOMOAKTHO 3ATBOPEHe.

TEOPEMA 1. 3a ceaxu Tychonoff-nee npocmop X caedefia maepliewa cy exau-
. aanenmmMal

(1) Hpocmop X je LC-npocmop.

(I1) 3a ceaxy xomnaxmudurayujy cX 0d X pazauxa cX \e(X) je L-cryn cX.

(I1I) Pazauxa BX \ B(X) je L-exyn y BX.

(IV) Ezzucmupa xomnaxmupurayuja cX 00 X ca pazauxom cX \ e(X) xoja
je L-cxyn y cX.

AeennuumiA 3. Tychonoff-mes npocrop X je £-xomnaeman axo 3aJI0BOJbaBa,
Guno koju uckas ox I go IV Teopeme 3.

L-KOMINETHOCT je HHBADPHjaHTHO CBOjCTBO ¥ OIHOCY HA 3aTBOPEeHe NOACKYIOBe,
TONOJOWKY CYyMY, OPOU3BOJ H NePYEKTHA NpeCINKABAmA.

AMS Subject Classification: 54D 35, 54D 40, 54D 30
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Mamurckn paxynrer, Beorpaacka 14, Hum

E-mail: milodu@masfak.masfak. ni.ac.yu

RICCI TYPE IDENTITIES AND CURVATURE TENSORS
IN OTSUKI SPACES

Svetislav Min¢ié

In Otsuki spaces are used two non-symmetric affine connections: one for co-
variant and the second for contravariant indices. In this work we study Ricci type
identities and curvature tensors of these spaces.

AMS Subject Classification: 53B05, 53B 15

Matematicki institut SANU, 11000 Beograd, Yugoslavia

HEKE OCOBUHE YEXOBHUX OKOJIMHCKHX IMTPOCTOPA

Mmuna Mpmesuh

YexoB OKONMHECKM TPOCTOP j€ yOUIITeHhe TONOIOMKOr IPOCTOPa IPH IeMy Onepa-
TOp 3aTBOPEEmA He MOpa Ja Oyle HAeMIOTeHTaH. TlozmaTo je Aa MHOTa CBOjCTBA KOja
Bajke Y TONOJOWMKHM TPOCTOPUMA BaKe M y OKOIMHCKHM. Y Dajy je NOKa3amHo Ja uC-
TO BAKHE M 33 IPOCTOpE HENPeKnHUX GYHKIHja Tedunucane Ha JexoBHM OKONMHCKAM
npocropuma. [locebro ce pasmarpajy f-3aTBopeme H f-menpeKkHIHA TPEeCIHKABABA
TOMOMOMEKHX IPOCTOPa ¥ cBeray JexoBuX OKOJHHCKAX MPOCTOpA.

JIUTEPATYPA
1. E. Cech, Topological Spaces, Czechoslovak Academy of Sciences, Prague, 1966.

2. M. Mrsevié, D. Andrijevié¢, On 6#—connectedness and 68— closure spaces, Topology and its
Applications, (u stampi).
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0-CLOSURE IN FUZZY SETTING
AND FUZZY 6-CLOSURE SPACE

Zlata Najev Petricevié

Let (X, 7,) be a fuzzy topological space. A fuzzy point z, is in the closure
of a fuzzy set A denoted by Clg A if each closed neighborhood of x,, intersects A.
The pair (X,Cly) is a fuzzy closure space, also called a neighborhood space. We
have introduced the concept of #-adherent and é-convergent points of fuzzy filter-
bases and investigated different properties of fuzzy topological spaces and fuzzy
f-functions by using filters rather than sequences.

AMS Subject Classification: 54 A 55

Visa tehnicka skola, PA, Dr Ivana Ribara 64, 11070 Novi Beograd
E-mail: larabeba@EUnet.yu

ON THE EXISTENCE OF HOMOGENEOUS GEODESICS IN
HOMOGENEOUS RIEMANNIAN MANIFOLDS

Stana Nikéevié

In the present work we study the existence of geodesics which are orbits of
one-parameter groups of isometries in homogeneous Riemannian manifolds. These
type of geodesics are so-called homogeneous geodesics.

V. V. Kajzer (1990) proved that every semi-Riemannian group space admits at
least one homogeneous geodesics through the identity element. O. Kowalski and J.
Szenthe (2000) have shown that eevry homogeneous Riemannian manifold admits
at least one homogeneous geodesics through every point. The aim of the present
work is to provide examples showing that the results obtained by O. Kowalski and
J. Szenthe are optimal in some sense.

This is a joint work with O. Kowalski and Z. Vldsek.

AMS Subject Classification: 53 C 30, 53 C 22

Institut za matematiku i fiziku, Farmaceutski fakultet, Vojvode Stepe 450, Beograd

E-mail: stanan@mi.sanu.ac.yu
3-TYPE CURVES IN THE EUCLIDEAN SPACE ES
Miroslava Petrovi¢-Torgasev

In this paper we give a full classification of all closed 3-type curves in the
Euclidean space E®.
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IIAP KOHJYTI'OBAHUX KOHEKCUJA
HA CKOPO XEPMUTCKOJ MHOTOCTPYKOCTH

Muniepa IIpsasoBuh

[loka3aHO je Kako je jelal Clenujaiyad map KOHjyrOBaHMX KOHEKCH]a Ha CKOPO
XepMHUTOBO] MEOTOCTDYKOCTH NOBE3aH €& [BA MACHTHTETA Bianchi-jesor Tuma.

AMS Subject Classification: 53 B 55

Maremarnukn mrcruryr CAHY, Kresa Muxanna 35, 11000 Georpan

0 YETBPTCUMETPUUYHUM KOHEKCUJAMA
XUIEPBOJIMUHOT KEJIEPOBOT TIPOCTOPA

Hepena ITymuh

1970. Golab je medumrmcao 1eTBPTCHUMETPHIHY KOHEKCHjy Ha IpOcTOpHMa apuHe
komekcuje. 1980. Mishra u Pandey cy mcnurau Heke oco0Omue 4eTBPICHMETPHYHE
konekcuje na Pumanoum, KeneposuM 1 CacakujesMM MHOTOCTPYKOCTHMA H mobun
Heke ocoGumHe KPHBHHEE OBHX KOHEKCH]a, Haclamajylm ce Ha pesyarTare paEmjEX pa-
nopa Jama (Yano) o moaycumeTpUIHEM KOHEKCHjaMa. 1982. Yano u Imai cy nobmmu
HU3 JEOAX pe3ynTaTta o ocobumama KPHUBMHE OBAKBHX KOHekcHja Ha XepMHTCKAM H
KenepoBuM MHOTOCTPYKOCTHMA.

Byxyhn ma je xumepeGommumn Kemepos mpocTop noceBHO reoMeTPHjCKA HHTE-
pecanTar 360r HEZeQUEUTHOCTH CBOje METPUKe, 33 Wmera ce y ciydajy 4eTBPTCHME-
TpHYHEe KOHEKCHje noDujajy jom jemme reoMeTpujcke ocobme KpHBHHE.

AMS Subject Classtfication: 53 A 30

TpupoaHo-MaTeMaTAYKA (akyiTeT, 91000 Hosu Cax, ap Mmuje Dypmunhia 4

E-mail: nevena@unsim.ns.ac.yu
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RITACU®MNKAIINIA NTPEIVIETHUX OPHAMEHATA

Jbumana Panosuh u Cnasux Ja6nan

Y nocamammmM pagoBuMa (1], ka0 OCHOBA 3a KIACH(MKAIMjY NpENIeTHAX Op-
HAMEHATA DA3MATPaHa je CaMO HBHX0BA CHMETDPHMja: 3a CBAKM NPEIVIETHH OPHAMEHT
oxpelupana je meropa rpyna cuMeTpuja, jeasa ox 80 rpyma camerpuje caojena Gag.
3a permcTpoBame OBAKBUX I'DYNa CHMETPHje JOBOJBHO je OJAPENUTH MONA3HA ACHMe-
TPAYRE MOTHB ¥ TDYNY M30METPHjCKMX TpaEcopManuja Kojuma je on ymuoxken. Ilpn
TOME Ce NOTHYHO 3aHeMapyjy MHIMBHAyajHe 0COOMHE CaMOT ACHMETPHYHOr NOTA3HOT
MOTHBA, KOJU NpUNala GyHJAMEHTAIHO] 0BIACTH Ipyle CHMETPHja, Tj. BmErose TOMO-
nomke ocobume.

Cpaku acMMeTpHYa MOJA3HM MOTHB, CaM NO cebH, IpeACTaB/ba, HEKH YBOD MM
npemner (1j. “tangle” y cmmeay [2, ctp. 41]). Crora je 3a mpemmammjy Kmacuduka-
01}y IpemJeTHAX OpPHAMEHATA NOTPeGHO OJPEeAUTH 3a CBAKM NMOJA3HE MOTHB HETOBO
MecTO y OkBHpY mocrojelie knacmukanmje YBOpPOBa M IpemeTa H IPYNY CHMETDH-
ja xoja mejcreyje ma mera [3]. Ilomro ce paam mpemmeTmma, Tj. CTPYKTypama Koje
HeMajy ocofmme ,9BpcTOr Tema“, mOCMATpaHA TPyma CHMETDHja HEe MOpA TPHIAIA-
TH HCK/BYYHUBO KIaCH M30METPHjCKHX TPYyIa eyKIMACKOr IPOCTOpa, Ma CAMHM THM He
MOpa 3aI0BOJFABATH T3B. CTAB 0 KPUCTAJIOrPA(CKAM OTpAHAYCHHEMA.
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ON GEOMETRY OF 4-DIMENSIONAL KLEINIAN
OSSERMAN MANIFOLDS

Zoran Rakié

Let M be a 4-dimensional Kleinian timelike (spacelike) Osserman manifold
and let Xx be its Jacobi operator for arbitrary unit vector X. It is known that for
such manifolds Osserman type conjecture is not true. There exists three types
such manifolds:

type I: if the Kx is diagonalizable;
type II: if the minimal polynomial of Kx has a double root;
type IIL: if the minimal polynomial of Kx has a triple root.
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For all types of M we show that [|[VR| =0, and if M is of type I then M is a
rank-one symmetric spaces or flat.

We show that the manifolds of type II and III have very rich geometry: they
are self-dual (or anti-self dual) Einstein spaces, admit autoparallel distributions and
are locally foliated by totally geodesic, flat, isotropic 2-dimensional submanifolds.
Also, we find all such manifolds in the class of recurent spaces.

This is joint work with N. Blazic and N. Bokan.
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ON SPECIAL THIRD TYPE ALMOST GEODESIC
MAPPINGS OF AFFINE CONNECTION SPACES

Miéa S. Stankovic

In this paper we investigate two kinds of third type almost geodesic mappings
of affine connection spaces. Also we investigate some reciprocity conditions of these
mappings and find some invariant geometric objects for special third type almost
geodesic mappings.

AMS Subject Classification: 53 B 05, 53B 15
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XUIEPIIPOCTOPU HEKUX KJIACA ITIPOCTOPA

Momup CranojeBuh

3a npocrop (X,T) ca (exp X,7s), (exp X, 7 f) osmaden je mpocTOp Ha HEmpa-
3HMM 3aTBOPEHMM HOJCKYNOBMMa OpocTopa X Ca KOHAYHOM, JOKAJIHO KOHAYHOM TO-

nonormjoM, pecnexkTusro, a ca C'P(X ) moTmpocTop KOMOAKTHAX HOJACKYIOBA TPOCTO-
pa X.

Axo je A C X, rana je exp(4,X)={F €expX : F C A}.
Mpoctop (X, 7) je: a) usoxomnaxman = is axo je CBAKA HETOB 3ATBOPEH mpe-
6pojuBO KOMIAKTAH NOACKYT KOMIAKTAH, 6) cmpo2o uUIOKOMNAKMAK = S1§ aKO je CBa-

KH HEroB 3aTBODEH PEeIATHBHO [CeyAOKOMIAKTAH NOJCKYN kommakrad. Ckym A C X
je unkaysueno xomnaxman axo je exp(4, X) C CP(X).
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Y pagy ce majy mexe ocobume mpocTopa mox a) u 6) kao u kapakTepusanuja osux
npocTopa y repMuHEMa xunepmpoctopa (exp X, 7 f).

Jenno ox Taxsux T8pbhema, je

TroPEMA 1. Heka je (X,7) mopmaman npocrop. Tama cy crenelin ycnosn
EKBUBAJCHTHU:

L. (X,7) je nzokoMmakras.

2. CP(X) je 3atBopen y (exp X, 7 f).

3. A C X je nKIy3UBHO KOMOAKTAH ako M caMo ako je Clyx A € CP(X).
Canumo tepheme Baxu 3a ciyvaj ga je X CTPOr0 M30KOMIAKTAH.

TEOPEMA 2. Axo je X u30oxoMmakTa® HopManam mpoctop, Taga je CP(X)
H30KOMIAKTAaH.

Kaxo kraca m3oxoMnakTamx NPOCTOPA CAAPMHA KIACY KOMIAKTHUX, MeTpU3abmi-
anx, Jlungeneosnx, peanno KOMIAKTHEX W APYIHX OPOCTOpPA, TO C€ PE3YITATH KO-
puCTe 3a HCHMTHBABE OcoOmHa xumepmpoctopa (exp X, 7 f) 3a cayuaj xa je X we-
Tpusaﬁnnaﬂ MW U3 HEKe O HaBeAEeHHUX KJIaca.
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TRIANGULATION OF CONVEX POLYHEDRA
BY SMALL NUMBER OF TETRAHEDRA

Milica Stojanowié

Division of polyhedron with tetrahedra is the most often called triangulation,
to indicate that it is a generalization of two-dimensional case of dividing a polygon
by diagonals. But, 2-triangulation of n-gon is always giving n-2 triangles, while
different 3-triangulations of a polyhedra with n vertices might give different number
of tetrahedra and even for some non convex polyhedra is not possible any such
division. It is proved that triangulation with minimal number of tetrahedra (the
minimal one) for a given convex polyhedron is linearly depending on the number
of vertices. Some algorithms for triangulation with small number of tetrahedra
and upper boundary of tetrahedra in minimal triangulation are discussed in papers
of H. Edelsbrunner, F.P. Preparata, D.B. West and D.D. Sleator, R.E. Tarjan,
W.P.Thurston. Here is continued investigation in that sense.
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A CLASSIFICATION OF 2-TYPE CURVES
IN MINKOWSKI SPACE ET

Emilija Suéurovié

In this paper we give a complete classification of all 2-type curves in Minkowski
n-space L.
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CELL DECOMPOSITION OF THE FULL FLAG MANIFOLDS

Kostadin Trencevski and S. Kera

Letn € N, F = Ror F = C and Gn(F) be the flag manifold of full
flags [1] (Vi,Va,--- ,Va_1). Each sequence of n — 1 orthogonal projective vectors
Ay, Ag, -+, A,_y determines an element of G(F), such that V; = (A1, Aa, -+, Ai)
for 1 < i < n—1 and the converse also holds. Hence G,(R) = O(n)/H and G,(C) =
U(n)/H where H = {diag(a,as, -~ ,an) : @ € F, | a; |=1, 0 <i < n}. The
main result is

THEOREM 1. The manifold G, (F) decomposes into n! non-intersecting cells,
such that for each sequence (i1,12,-* ,in—1), for 0 £ 1; < J and1 < j<n-—1,
there ezists a cell Cy, ... i,_, which is homeomorphic to Fir x Fi2 x ... x Fin-1,

In the paper are given two different ways for decomposition. For example,
if n = 3 and F = R, then one such decomposition of matrices with orthogonal
projective vector rows is given by

1 a c 1 c a
—(a+bc) 14¢®—abc b+ba*—ac)’ —a —ac 1+’

0 1 ¢ 00 1 0 1 a 0 0 1
1+ —be b’ 1 b 0|’ o —da 1]° 01 0}
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ON VARIATION OF SOME GEOMETRIC MAGNITUDES
UNDER INFINITESIMAL BENDING

Ljubica S. Velimirovié

In this paper variations of some geometric magnitudes under infinitesimal
bending are studied. Infinitesimal bending of a curve is considered and infini-
tesimal bending field is determined. Specially, the infinitesimal bending field that
plane curve includes in a family of plane curves is given. It is also proved that
the area of the region in the plane bounded by a closed curve is stationary under
the infinitesimal bending of a curve remaining plane. The variation of the vol-
ume bounded by rotational surface, under infinitesimal bending of the meridian,
remaining closed plane curve, is given.
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REAL AND COMPLEX ANALYSIS

DIFFERENTIATION OF MEAN VALUES

Mom¢éilo Bjelica

The basic differentiation limit process

o f@=1@) _ gy

r—a T —a

has an analogon in mean value theory

. Mx)—a _ -~
i T2 5 =la), M@ =0,
where x = (21, T2,...,Zn), a = (a,Q,. ..,a). Also, a? is a variance

n

P = -3 (3 - A = Q) — A(),

=]

where Q@ and A are quadratic and arithmetic mean values respectively. If M is a
quasi-arithmetic mean

M(x)=¢~" (Zufso(xi)) :

then ¢ = ¢ /¢'. For the power means it holds

0.2
L py) ~ T2,

_— X — a.
dp *
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PLANAR HARMONIC MAPPINGS—A COMPLEX
ANALYTIC APPROACH

Daoud Bshouty

In 1984 Clunie and Shiel-Small introduced a complex analytic approach to
study planar harmonic mappings. These are mappings from a domain D in R?
into R* whose laplacian vanishes. Planar harmonic mappings are extremely im-
portant because of their immediate relation to minimal surfaces in R3. This initial
study attracted many complex analysts into the field and we shall discuss this
advancement and the open problems that stem from this research.

E-mail: daoud@techunix.technion.ac.il

ON p-CONVEX FUNCTIONS

.

Tomica Divnié
In this note we treat so called p-convex functions.
A function f: ¢ — R (C is a cone in R™) is p-convex for some p€)0,1[if

flsx +ty) < s f(z) + P (y)

for all z,y € C and all 5,¢ €]0,1[ wuth s +¢=1.

The purpose is to establish a connection between p-convex and convex (resp.
concave) functions.
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SLOW VARIABILITY IN THE SENSE OF BEURLING

Dragan Duréié

In this exposition, the relationship between the class of slowly varying fun-
ctions in the sense of Beurling, and the class CRV of O-regularly varying functions
with continuous index functions, is discussed.
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O EKCIIOHEHTUMA KOHBEPTEHIIUJE
NPABWNJIHE IPOMEHJ/BMBOCTH

Hparas Bypunh u Mamma Krmxosuh

3a mpou3BossEE HE3 (@) no3uTHBHEHX OpojeBa je xaTa KOHCTPYKIHja HA3a €KC-
IOHEHATA KOHBEPTEHIHje MPaBUIIHe IPOMEHBMBOCTH HELeKca p, 1 < p < k, 3a mpons-
BOMLAR mpuposad 6poj k, ca ocHopEEM ocobuHAMA.
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0O J. VAN HEHGLE-OBOJ HEJETHAKOCTH

Muonpar MUsosuh
Y wkmmsn Hejednaxocmu I1. C. Mutpmmosnha, I'pabesmacka xmura, beorpan
1965, ua crparn 178 maTta je n JoKa3aHa HejeJHAKOCT
(a+x)* <a®"* (a,z npupomun Gpojesn,a > 3).

3aTnuM je, y MCTO] KIH3M M HA MCTO] CTPAHHM, JATO YOUIITEHe I. I. Anamosuha ose
HejeJHAKOCTH 3a CydajeBe peannux Opojesa, kaja je a 2 e, T > 0.

OBje ce, HETErPATHOM MeTO0M, IOMEHYTA HejeJHAKOCT TpOIHIpyje 3a crydajese
peanmux 6pojesa kada je 0 < a < 1, z > 0 u nobuja mejeaarocT

(@+a)* >a*®, 0<agl, 20
Ha xpajy ce mejemmakocr II. JI. Anamosuha mobommasa mehyrejexrakomhy

(@ + mz)® < g*te

(a+z)* < a®"" amte

, 0€Lm<l,

rae je m peanan 6poj.
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THE COSINE INTEGRAL AND
THE COMMUTATIVE NEUTRIX CONVOLUTION

Biljana Jolevska-Tuneska! and Brian Fisher?

The cosine integral Ci(Az) and its associated functions Ci,(Az) and Ci-(Az)
are defined as locally summable functions on the real line and some neutrix convo-
lution products of these functions and other functions are then found.
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HARMONIC QUASICONFORMAL MAPPINGS BETWEEN
UNIT DISK AND CONVEX JORDAN DOMAIN

David Kaljaj

In the this paper we will consider harmonic diffeomorphisms and harmonic
quasiconformal mappings of the unit disk onto the convex Jordan domain.

The main result is that the harmonic diffeomorphisms of the unit disk onto
Jordan domain have the moduli of the first derivative strictly positive on the closed
disk (there is a positive constant K such that |f.|? + |f|2 > K in th whole disk.
There ar€ a few corollaries for conformal and quasiconformal mappings.
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BOUNDEDNESS OF FUNCTIONS AND STRONG
ANALYTIC NORMALITY WITH RESPECT TO THE
HYPERBOLIC CYCLIC SEMIGROUPS

Novo Labudovié¢ and Zarko Pavicevié

We prove that a function analytic in the open unit disk of the complex plane
D is bounded in the angles whose vertices are points e with fixed @ € [0, 27), if
and only if it is strong analytic normal with respect to the cyclic semigroup which
are generated by the hyperbolic element of the group of conformal automorphisms
of D whose the attractive point is *.
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NITSCHE’S CONJECTURE REGARDING UNIVALENT
HARMONIC MAPPINGS BETWEEN ANNULI

Abdallah Lyzzaik

Dept. of Math and Computer Science, American University of Beirut, Beirut,
Lebanon
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A COMBINATORIAL METHOD IN VECTOR ANALYSIS

Branko J. Malesevié

In this paper we consider meaningfull compositions of the first-order differ-
ential operations on the space R® [1]. We show that there are Fii, meaningfull
compositions of the kt* order differential operations, where Fi,o is Fibonacci'’s
number of order k + 2.

Next, using graph theory, in this paper we present a recurrent relation for
counting meaningfull compositions of the higher-order differential operations on
the space R" (n = 3,4,...) and extract the non-trivial compositions of order
higher than two [2].

Finally, we show that the used method can be applied in some combinatorial
problems of algebra and analysis.
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IHEHTPMPAHOCT U HEJ EI[HAKOCTH

Josan B. Manemesuh

Peu je o cucrematmsanumjnm m mpumenn ysejemor moctymka u3 paga [1] y xom-
TEKCTY CTaBOBA M3 NOMEHYTOr paja, y3 reoMeTpujcky mureprnperanujy. Ilo mogeranm
TBphemuma aatu cy, xopucrehn m pax [2], u3BecHM CTABOBH Y Be3H NEHTPHPAHO-
cru. lobujere cy u HejeIHAKOCTH y KOHTEKCTY NO3HATHX HejeJHAKOCTH KA0 INTO je
Creukunosa nejesnakoct (3] u apyre mejesmaxoctn [4).

Ha xpajy, cucrematnsanuja gac, nopes ocTanor, JOBOIN 10 reOMeTPH]CKe HHTep-
nperanuje Young-oBux HejeJHAKOCTH Y OKBEDPY NEHTPHPAHOCTH.
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TEOMETPUJICKA CBOJCTBA HEKMX KJIACA $YHKIMJA
Y AJITEBPU C(T)

Muomyd Hurxuh

Y pany ce pa3maTpajy Heka reOMeTpPHjCKa CBOJCTBA oapehennx xnaca QyHKIHja
y C(T). Takobe, zata cy rpandYHa CBOjCTBA KOja HE Bake y KIACHTHOM caydajy 3a
yruBanenTHe ¢pynknuje. Heke xnacudme HejeqHAKOCTH 3a (pyHKnHje jelHe TPOMEHIbH-
Be, KOje Cy yommTeHe 3a (YHKNUje BUIE NDOMEHJBMBHX, AOKa3aHe Cy # Y OecKOHAYHO
JAMEH3MOHOM CIydajy.
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NEW CRITERIA FOR UNIVALENT FUNCTIONS

Milutin Obradovi¢! and S. Ponnusamy?

Let A denote the class of analytic functions in the unit disc A = {z: |2| < 1}.
Let Py 5,4(\) denote the family of functions f € A, f(z) # 0 for 2 € A\ {0}, such

that i ,
(1) +2 (%)

for some o # 0,3 € C,A > 0 and g € A with g(z) # 0in A\ {0}. The main object
of this paper is to study this class and to find conditions on a, 8, A and g such that
cach function f € Pa g.,4()) belongs to the class of univalent functions in A. We
also obtain a sufficient condition for an analytic function f to satisfy the analytic
univalence criteria of Noshiro-Warschawski.

S/\v ZE&,

AMS Subject Classification: 30 C45

! Department of Mathematics, Faculty of Technology and Metallurgy, Karnegije-
va 4, Belgrade, Yugoslavia



46 Real and complex analysis

E-mail: obrad@elab.tmf bg.ac.yu

* Department of Mathematics, Indian Institute of Technology, IIT-Madras, Chennai
600036, India

IIPABUJIHO OTPAHUYEHE $YHKIINJE
U XAPINJEBA HEJEOIHAKOCT

Tarjana Ocrporopckn

YBOMM ce Knaca ¢yHKIMja KOje Cy CAMYEE NPABMIRO TPOMEHIbUBIM dynrnujama.
Mepausa ¢pymxnmja F: Ry — Ry ce masmsa mpasmmzo orpasmYesa axo je ciaemehin
cynpemyM

" F(ts)
u —_—
t>0 F(t)
KOHAYaH 3a cBako s > 0. Ose dynkmmje ce mpupoaro KopHCTe y HEeje JHAKOCTHMA, Kao
HITO Ce KIACHYHEe NPABMIHO NPOMEHLUBE GYHKIHje KOPHCTE y ACHMITOTCKAM PeNaIH-
jama.

[oxa3syje ce na npaBuAHO OrpaRAYeHe dyHKIEje MOTY na cayxke kao Texume y LP
HejeJIHAKOCTHMA 32 MHOTe NO3HATE METErpajHe omepaTope. Y CIeNjaJHOM CIyYajy
{apaujese wejemmakoct, 3a kojy je Muckenhoupt mamao norpeban u JOBOJBAH YCIOB
34 TeKUHE, NOKa3yje ce Be3a OBOT yCJ0BA M HPABMIHO OIPAHMYCHHX (yuaknuja.
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APPROXIMATION BY INTERPOLATING BLASCHKE PRODUCTS
AND INTERPOLATING FORMULA IN THE UNIT BALL

Nikola Pandeski

We approximate given holomorhic function f in the unit disc, [f| < 1, by
interpolating Blaschke product and we give and interpolating formula in the unit
bal of C™.
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LOCALLY BOUNDARY PROPERTIES OF FUNCTIONS
DEFINED ON THE OPEN BALL OF R™

Zarko Paviéevié

We prove the assertions which give necessary and sufficient conditions for an
arbitrary function defined on the open ball of R"™ to have the boundary values in
Stolz’s domains (conics) whose vertices belong to the bound of the ball.
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ON THE SUMMATION OF SCHLOMILCH SERIES

Miomir S. Stankovié!, Slobodan B. Trickovié?
and Mirjana V. Vidanovié¢!

This paper is a contribution to the Theory of Bessel series being considerably
used in the engineering. We consider Schlomilch series, with coefficients as rational
functions, as well as generalized Schlémilch series involving a product of Bessel and
trigonometric functions or Bessel integrals. Using some summations of trigonomet-
ric series and methods developed in the papers [1], [2], [3] we evaluate and represent
these series as the series in terms of the Riemann zeta function and related func-
tions of reciprocal powers. The obtained sums have the closed forms in certain
cases. Recursive relations for the functions of reciprocal powers and relations be-
tween any two of them have been derived. We also give a review of the results in
this area, comparing them to our general results and illustrate by an example how
the obtained results can be used in a numeric evaluation of these series.
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TAUBERIAN OPERATORS THEORY
OF CONVERGENCE IN ABELIAN FUNCTION SPACES

Caslav V. Stanojevié

The legacy of the clssical Tauberian theory contributed to the development of
Analysis of Divergence as a collection of methods to control and work with divergent
processes. (See The proceedings of the seventh meeting og IWAA, University of
Maine, June 1-6, 1997, Birkauser, 1999). The Tauberian theory in the operator
form is applied to study the convergence problems in the Abelian function spaces.
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ON A STARLIKENESS CONDITION FOR ANALYTIC FUNCTIONS
Nikola Tuneski

In this work the relation

1-2f"(2)/f'(2)
2f'(2)/f(2)
is studied as a condition for starlikeness. New general criteria on this subject is

introduced and applied on different cases. Example for each case is given and
comparation between the results is done.
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FUNCTIONAL ANALYSIS AND OPERATOR THEORY

ON THE PROBLEM OF MULTIPLICATION OF DISTRIBUTIONS
A. Antonevich

In many physical applications of the theory of generalized functions it is neces-
sary to give a meaning to the objects like 62 &', etc. where § is the Dirac function,
or more generally, to give a meaning to the product of two generalized functions.
As is known it is impossible to introduce an associative multiplication in the space
of distributions. To solve this problem a number of authors have introduced the
so-called new generalized functions that form associatiove algebras.

The report presents a general approach to the construction of such algebras,
description of some topological structures on these algebras and applications to the
equations with generalized coefficients and nonlinear equations.
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BILINEAR HILBERT TRANSFORM

Aneta Buckovska!, Stevan Pilipovié?

The bilinear Hilbert transform Ha: L? x L™ — L? respectively, Hq: LP* %
LP2 — [P isextended to D), x D= — D, respectively D'y o XxDrra — Do, (with
suitable parameters) as a hypocontinuous, respectively continuous mapping. The
bilinear Hilbert transformation of Schwartz distributions is defined as an irregular
operation. The inversion formula is given. It is used as a product formula for
appropriate pairs of distributions.
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E-mail: anbuc@dazhbog.etf.ukim.edu.mk anbuc@cerera.etf.ukim.edu.mk

? University of Novi Sad, Faculty of Science, Institute of Mathematics, Trg Dositeja
Obradovica 4, 21000 Novi Sad, Yugoslavia.

GAPS BETWEEN SUBSPACES AND APPLICATIONS

Dragana S. Cvetkovié

We investigate gaps between subspaces of a Banach space. Particularly, we
apply the obtained results to the theory of generalized inverses and Fredholm op-
erators.

AMS Subject Classification: 47 A 53, 47 A 05, 46 B 20
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THE STRICT TOPOLOGY AND
A BOUNDED MULTIPLIER SUMMABILITY

Ljubomir Cukié¢

The strict topology 3: is the strongest locally .?:onvex topology on the space
Cy(T) of bounded real-valued continuous functions on a topological space T,
coinciding with the compact-open topology on the unit ball {z € Cy(T)
supyer [2(t)| < 1}.

If (E,T) is alocally convex space, then a family (z;):es in E is a bounded mul-
tiplier 7-summable if (Aix;)ier is T-summable for each (A;) € (*°(I). It is known
that there is the strongest locally convex topology BM(T) on E with T-closed
neighborhood basis of the origin that has the same bounded multiplier summable
families as 7.

THEOREM. If T'is a locally comact paracompact space, then the strict topology
B3¢ is equal to BM(3,).

Theorems of Conway-LeCam, Varadarajan and Alexandroff are consequences
of the preceding theorem.
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HYPER-POWER ITERATIVE METHOD IN BANACH ALGEBRAS

Dragan S. Dordevié¢

In this article we consider the convergence behaviour of the hyper-power
method in Banach algebras.

AMS Subject Classification: 47 A05, 46 HO5, 46 L 05.
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SPECTRAL CONTINUITY IN THE ALGEBRA OF OPERATORS

Slavisa V. Dordevic

Let H be a complex infinite-dimensional separable Hilbert space, B(H) (K(H))
denotes the Banach algebra of all bounded operators (the ideal of all compact op-
erators) on H. Let T be an operator of a space H into itself. In this paper we will
consider spectral continuity and the continuity of essential parts of spectrum in the
operator T'.
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ON FIXED POINT THEOREM IN ULTRAMETRIC SPACES
Ljiljana Gajié

In this lecture using a well known result in ultrametric spaces, a fixed point
theorem for a class of generalized contraction will be proved.

AMS Subject Classification: 47TH 10
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SAJEIHUYKA $UKCHA TAYKA $AMUJINIE IIPECJIUKABAA
HA TPAHCBEP3AJIHUM BEPOBATHOCHMM IIPOCTOPUMA

Cunuma Jemuh

¥ pany je nokasama Teopema o 3ajeJRMYKO] (MKCHO] TAYKM KOMYTATHBHE tdamu-
NHje BEPOBATHOCHUX KOHTPAKNMja, AeGMEMCAHHX HA DOMHHM BEPOBATHOCHUM TPAHC-
Bep3anEum npocropuma. Iobujerm pesyarar npommpyje pesynrar C. Bylke (1] o
Cr3MCTEHIM]H PUKCHE Tauke NpecImkaBama Aedunucamnx na Merreposum IPOCTOPH-
ma. Yenos nox kojum C. Bylka mokasyje oarosapajylim peayarar mpencrasma mo-
cebar cayyaj BepOBATHOCHe KOHTpaKIuje. Taxkobe, nokazama reopema mpezcrasma
TEHEPATHANN]Y PAHMJUX Pe3yNTATA M NPEHOCH MX HA MHUPY KJIACY TPOCTOPA.

JUTEPATYPA  *

1. C. Bylka, Fized point theorems of Matkowski on probabilistic metric spaces, Demonstratio
Math., 29 (1996), 159-164.

2. M. Taskovi¢, Transversal spaces, Math. Moravica, 2 (1998), 133-142.
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ELEMENTARY OPERATORS ON THE SCHATTEN IDEALS
Danko Jocié
Elementary operators are linear transformations of the form X Lo A% B

acting on the space of bounded linear operators of a complex, separable Hilbert
space. We consider their restrictions to the ideals of compact operators, as well as
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those with the range within another such ideals. We establish some fundamental
inequalities of the Cauchy-Schwarz type for those operators and applied those result
to extend theorems of Fialkow and Loebl, as well as other results.
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CAUCHY INTEGRALS AND SPECTRAL PROJECTIONS

Ivan Jovanovié and Vladimir Rakoéevic

Let X be an infinite-dimensional complex Banach space and denote the set of
bounded linear operators on X by B(X). In now classical book [1] Chapter IV is
devoted to the Cauchy theory for operators in B(X). f T € B(X) and if 0 € C is
not an accumulation point in the spectrum o(7T'), then the well-known formula
(1) F=P= | 3=l

T 2w &
defines a projection P € B(X). Among other things, we would like to present some
results from [2], [3], i.e., that heavy industry like the Cauchy integrals of (1) can be
avoided.
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CONES IN LMC-ALGEBRAS

Zoran Kadelburg' and Stojan Radenovié?

Locally multiplicatively convex algebras with additional ordered structure are
considered. A spectral theory in such structures is developed. Particularly, the
relationship between normality of the positive cone generating the order and mono-
tonicity of the spectral radius function is examined. Also, an Ime-variant of Krein-
Rutman’s theorem about spectral radius of positive compact operators is deduced.

AMS Subject Classification: 46 H05
! Matematicki fakultet, Studentski trg 16, 11000 Beograd
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O OITEPATOPCKOJ JEIJHAYVMHU AX - XB=Y
Jparomnyd Keuxkuh

Y cnyvajeBmMa Kala jeJHAYMHA MMA jeQUHCTBEHO Pelleme 3a CBAkO Y, TO ject
kaja je npecaukapabe X — AX — X B uuBepTubuiano, narte cy MHETErpajHe penpe-
3eHTaluje pelema, KA0 M ONeHe pellema NPEeKo HopMe omepaTopa Y.

AMS Subject Classification: 47B47, 47 A 30
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INTEGRATED SEMIGROUP OF UNBOUNDED
LINEAR OPERATORS IN BANACH SPACES
— CAUCHY PROBLEM

Ratko Kravarusié¢!, Milorad Mijatovié? and Stevan Pilipovié¢®
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INTEGRATED SEMIGROUP OF UNBOUNDED
LINEAR OPERATORS IN BANACH SPACES
— RELATIONS WITH PARAMETERS

Ratko Kravarusi¢!, Milorad Mijatovié? and Stevan Pilipovié®

AMS Subject Classification: 47

1 Ekonomski fakultet, Banja Luka
2 Visa poslovna gkola, Vladimira Peri¢a Valtera 4, Novi Sad
3 Prirodno-matematicki fakultet, trg D. Obradoviéa 4, Novi Sad

E-mail: mijatm@EUnet.yu

MATRIX TRANSFORMATIONS AND
MEASURES OF NONCOMPACTNESS

Eberhard Malkowsky

We define spaces of generalized weighted means and difference sequences, de-
termine their B-duals and characterize matrix transformations between them. Fur-
thermore, we apply the Hausdorff measure of noncompactness to give necessary
and sufficient conditions for the entries of infinite matrices to be compact operators
between our new sequence spaces.

AMS Subject Classification: 40 H05, 46 A 45
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THE INVERSE PROBLEM OF THE STURM-LIOUVILLE TYPE
WITH THE CONSTANT DELAY ON A SEGMENT

Tihomir Marjanovi¢ and Milenko Pikula

This work is devoted to the solving of the inverse problem connected with the
differential operator generated by

—y"(x) + q(z)y(z —71) = Ay(z), r>0 A=2°
y'(0) — hy(0) =0,

y' () + Hy(m) =0,
yz—7)=0, z—-7<0, r€[0,7), T € (0,7),
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where A is a complex parameter, ¢ € AC|r, 7, the set of absolutely continuous
functions on the segment [r, 7).

On the basis of two sequences of eigenvalues the operator is constructed by the
method of characteristic functions. The work presents a continuation of our earlier
results presented at:

1. II mathematical conference in Pristina, September 25-28, 1996 (published in
the Proceedings)

2. Intenational memorial conference “D. S. Mitrinovi¢”, Nig, June 20-22, 1996
(prepared for publication)

3. 4" symposium on mathematical analysis and its applications, Arandelovac,
May 26-30, 1997.

AMS Subject Classification: 47E05, 34K 10
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TOPOLOGIES ON SOME GENERALIZED ORLICZ SPACES

Romeo Mestrovié

For a strictly positive and measurable on [0,27) function w, we define the
generalized Orlicz space Ly (dt/27) = L3 with the corresponding modular Py given
by the function ¥, (t,u) = (log(1 + uw(t)))p. We examine and compare different
topological structures induced on L7 by the modulars p' for which log™ (w/w) €
LP(dt/2m).
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YIJIOBHU MOIIYJI JE2OPMAIIAJA
KBA3MEYKJIMNICKOI ITIPOCTOPA

ITasae Muanuuh

Y 13B. KBa3W eyKIMACKOM mpocTopy X, kora je ayTop mepmmmcao (Journal of
Mathematics Kyoto University, V. 38, No. 1 (1998)), mocmMaTpajy ce ayTopoM HOBO-
yBegenn mojmosu (mojasmhie ce y Rivista di matematica della Universita di Parma),
T3B. YLIOBHM MOJYH TPOCTOpa X : YIJIOBHM MOJYJ KOHBEKCHOCTH O’y (), YTIOBHH MO-
xyn rnaTxoctr ply (€) u yraosan Moxyn segopmanaie d'x (), (e € [0,2]). Ymopebyjy
ce 0BM MOZymm ca oxrosapajylimu nosmatmm momymmma: Clarkson-osum moxynoM
xousekcHocTu Ox(¢), Banas-opuyv MOAYIOM TIATKOCTH px(¢) u Banas-Fraczek-osum
mogynom xehopmamuje dx () (Comment. Math. Univ. Carolinae 34, 1 (1993)). Ha
IpuMep, IOKa3aHe Cy pelanuje:

bx(e) =1— /128 (e) +€1/16, /32 < 8% (e) < €2/4,
e/2, 0
1

px(e) € Prx(g) < { 1/4(53 — 3¢ +4e),

Axo je X Hilbert-os mpoctop, orma je 8y (g) = ply(e) = €2 /4, ommocuo d'y(e) = 0.
Iakne, ox ceux Banach-osux npocTopa HajMamy Yriaosmy aepopManmjy mma
Hilbert-os npocTop.
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SOME FIXED POINT THEOREMS IN
NOT NECESSARILY LOCALLY CONVEX SPACES

Zoran Mitrovié

In this paper we give, using results of KKM theory, some fixed point theo-
rems in topological vector spaces in not necessarily locally convex spaces. We give
generalization of the classical Tychonoff’s fixed point theorem.

AMS Subject Classification: 47 H10
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WEIGHTED SEMICONVEX SPACES
OF MEASURABLE FUNCTIONS

Johnson Olaleru

The study of weighted locally convex spaces of continuous function has been
a subject of research for over thirty years. It generalizes almost all the continuous
function spaces encountered in analysis. (See [1]).

However, the study, with the tool of weighted functions, has not been extended
to semiconvex spaces, which is an intermediate between locally convex spaces and
non locally convex topological vector spaces. (See [2]&[3]).

[n this study, we make a study of weighted semiconvex spaces parallel to weight-
ed locally convex spaces where continuous functions are replaced with measurable
functions and the notion of P-seminorms replaces Nachbin family on a locally com-
pat space X .

The knowledge of semiconvex spaces is assumed. It is observed that the tech-
nique of proving theorems in weighted locally convex spaces can be adapted to that
of weighted semiconvex spaces of measurable functions in most cases.
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THE COMMUTANT OF THE ORDINARY SHIFT ON
AN OPERATOR VALUED WEIGHTED SEQUENCE SPACE

Marija Orovéanec

In this paper we are going to be concerned mainly with the problems of bound-
edness of the operators that commute with the ordinary shift on an operator valued
weighted sequence space.

AMS Subject Classification: 47B 37
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SEQUENCE SPACES WITH EXPONENT WEIGHTS.
REALISATIONS OF COLOMBEAU TYPE ALGEBRAS

Stevan Pilipovié

Colombeau had constructed his famous algebras by purely algebraic methods.
No topology had appeared in his construction. Since then, algebras of Colombeau
generalized numbers and functions became a very useful framework for linear prob-
lems with singularities and specially for non linear problems.

Also, in many papers had appeared different topologies and convergence struc-
tures defined on G.

The aim of this talk is to give a purely topological description of Colombeau
type spaces. We will show that such algebras fit very well in the general theory
of the well known sequence spaces. Our formulation of Colombeau-like algebras
should convince by the conceptual simplicity.

An important and in a sense a leading motivation for the analysis of the class of
sequence spaces is the embedding of distribution, ultradistribution and hyperfunc-
tion type spaces into sequence spaces. This is well known for Schwartz’s space of
distribution and Colombeau algebra G but for ultradistribution and hyperfunction
type spaces new results will be presented.

AMS Subject Classification: 46 F
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NONLINEAR VOLTERRA INTEGRAL EQUATION
WITH SINGULAR KERNEL

Stevan Pilipovi¢ and Mirjana Stojanovié

We consider in the framework of Colombeau theory a system of nonlinear
Volterra integral equation with the polar kernel

(1) Jy“(s,v)=g,1"(:c)+/0 E:—fty-zjlc—iww zel, i=1,...,n, (x,9) € R?,

where o € R, I is an interval containing zero, ¢' is a distribution and K ' is an
L2 -function which is not of Lipschitz class, 2 =1,...,n.

We use three different kind of regularization, regularization for g due to its
singularity, special kind of regularization for K to avoid non-Lipschitz nonlinearity
and the third kind of regularization for singularity of diagonal.
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We correspond to (1) a family of equations without singularities on the diagonal
and with smooth functions K. Then, we give the existance and the uniqueness of
the solution which corresponds to this familly in the framework of G.

We use these kinds of regularizations for ¢ and K for nonlinear non-Lipschitz
Volterra equation without polar kernel and apply that in solving semilinear hyper-
bolic system and wave equation since they have hidden nonlinear Volterra integral
equation as their integral representation along the characteristic curves.

AMS Subject Classification: 46 F 99, 45D 05
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STRUCTURAL THEOREMS FOR FAMILIES OF
FOURIER HYPERFUNCTIONS

Bogoljub Stankovié

Let fn, h € H, be a family of Fourier hyperfunctions which is convergent
or bounded. It is of interest for the theory and applications to know whether
this family can be given via a unique differential operator J (D) and a family of
continuous or smooth functions p,, h € H, in the form f), = J (D)pn, h € H, where
the family p,, h € H, is convergent or bounded but in some space of functions. In
this paper we prove such a theorem for any convergent or bounded family without
any special new condition.
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O JIOKAJIHO CJIABO NIOJIYHENPEKUIHUM
SYHKIIMOHAJIUMA

Panoje llhienanosuh u M. M. Jlaspentjen
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OPERATORS WITH MAXIMALLY LARGE LOCAL SPECTRUM

Aleksandar Torgasev

In this paper we investigate bounded linear operators in a complex Banach
space, having in a sense maximally large local spectrum, and we prove several
properties of such operators.
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DIFFERENTIAL EQUATIONS

C*-ALGEBRAS GENERATED BY DYNAMICAL SYSTEMS
A. Antonevich and A. Lebedev

The main problems we are dealing with in the present report originate in the
study of the equations of the form

> ax(z, Dyu(ax(z)) = f(a)
k

where ay(z, D) are some pseudodifferential operators and ap: X — X are certain
transformations of the domain. The equations of this sort arise in connection
with various nonlocal problems as well as the problems concerning operators with
singularities.

The report contains a short review of the results on the subject given in [1] as
well as fresh results. In particular we present the solutions to the next problems:

1. The construction of the (principal) symbolic calculus for non-local functional
pseudodifferential operators (with singularities).

2. The description of the spectral properties and invertibility conditions for
the symbols constracted.

3. The index calculation for the non-local functional pseudodifferential opera-
tors.
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0 KOMILJIEKCHUM 1M $EPEHIINJAJTHUM JEAHAYNHAMA
THUIIA PUKATUJA 1 BEKYE
1 BHUXOBMM ONIITUM PEIEILMMA

Mmunom Yanak

Y pany ce oapebyjy onmra pemema KOMIJIEKCHEX JudepeRnujaIHnx je IHaYAHA
tuna Pukatuja n Bekye.

AMS Subject Classification: 34 M

Iomonpuspemun dakynrer, Hemamnua 6, 11080 3emyn

A METHOD OF SOLVING DIFFERENTIAL EQUATIONS

Tomica Divnié

In this paper we consider a method for solving differential equations and sys-
tems of differential equations.

AMS Subject Classification: 34 A05

Prirodno-matematicki fakultet, Radoja Domanoviéa 12, 34000 Kragujevac

ON UNIFORM CONVERGENCE OF SPECTRAL EXPANSIONS
ARISING BY AN ONE-DIMENSIONAL NON-SELFADJOINT
SCHRODINGER OPERATOR

Nebojsa L. Lazetié

We consider the problem of global uniform convergence of biorthogonal series
2o (s Unk) Un k() arising by an arbitrary minimal and complete in  Lo(G)
system {uni(z) |n €N, k=0,1,...} of eigenfunctions and associated functions
of the operator

Cu)(z) = - u'(2) + q(@)u(z),

defined on a finite interval G C R. It is supposed that the biorthogonally conjugat-
ed systems {unk(z)}, {vni(r)} and the corresponding ( complex ) eigenvalues
{An | n €N} satisfy so-called “bases conditions” of V. A. I'in. Then, if complex-
valued functions q(z) € L1(G), f'(z) € BV(G) or f'(z) € HF(G)NLx(G) (0 <
a < 1), we establish the absolute and uniform convergence on the whole G of the
mentioned series. Increasing smoothness of g(z) and f(z) properly, we can prove

the absolute and uniform convergence on G of derivatives of the biorthogonal
series.
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In all the cases some convergence rate estimates are obtained.

The results obtained may be used in considering the problem of existence
and uniqueness of classical solutions to mixed boundary problems for some one-
dimensional hyperbolic (or parabolic ) partial differential equations of second order
(on a closed rectangle ), with a large class of non-selfadjoint boundary conditions.

AMS Subjest Classification: 34110, 47E05

Matematicki fakultet, Studentski trg 16/IV, Beograd

E-mail: lazetic@matf.bg.ac.yu

OSCILLATION CRITERIA FOR GENERALIZED HALF-LINEAR
DIFFERENTIAL EQUATIONS OF SECOND ORDER

Jelena V. Manojlovié

We present new results on the oscillatory behaviour of solutions of second order
nonlinear differential equation

[a(®yb(z(®)la’ (B)]* 2" () + g(t) f(a(t) = 0

where a,q : [tg,00) = R, ¥, f : R — R are continuous, a > 0 is a constant, a(t) > 0
and ¥(z) > 0, zf(z) > 0 for z # 0. This nonlinear equation can be considered as
a natural generalization of the half-linear equatidn

[a@®)l' ()"~ 2" (B)) + q(B)|2(t)|* a(t) = 0,

which has been the object of intensive studies in recent years, since it has a striking
similarity in the oscillatory behavior of solutions with the corresponding second
order linear differential equation ('p(t):r’(t))' +q(t)x(t) = 0.

All oscillation criteria have been established by using weighted average condi-
tions of the type introduced by Ch. G. Philos [Arch. Math. (Basel), 53 (1989),
482-492]. Actually, a weighted function from a general class of parameter func-
tions  : D = {(t,s) : t > s > tg} — R has been used in the integral averages
technique. Such averaging technique is unique in investigation of half-linear and
generalized half-linear differential equation. Some of the results are extensions as
well as improvements of known oscillation criteria for the generalized Emden-Fowler
equation.

AMS Subject Classification: 34C15
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PSEUDODIFFERENTIAL OPERATORS ON
ULTRAMODULATION SPACES

Stevan Pilipovié and Nenad Teofanov

In this lecture we give a short survey on the theory of modulation spaces
and review some recent results about the action of pseudodifferential operators on
modulation spaces. In the second part of the talk we introduce ultramodulation
spaces and study a class of pseudodifferential operators on them.

AMS Subject Classification: 35505, 46 F 05, 46B15, 43A 70

Institute of Mathematics, Faculty of Science, Trg Dositeja Obradovica 4, 21000
Novi Sad

E-mail: tnenad@unsim.ns.ac.yu

O MATPUYHOJ JEAHAYWMHHW BEKYA
M. Pajosuh, /1. Tumurposcku u P. Crojusmkosuh

Y pany je mata MATpHYHA HETEPIpeTANja CHCTEMA jelHAYMHA Bexkya
ow; i ; = B .
{Fz"l =5 AuWi+) BuWi+F, i= 1,2....,n}
k=1 k=1

1o memosmaruM (ymEkmmjama Wi (z,Z), 1 =1,2,...,n.

AMS Subject Classification: 34 A 20, 30D 05

Mamuuckn paxyarer Kpameso, Hocutejena 19, 36000 Kpameso

IICEYIO-AHAJIN3A 1 HEJIMHEAPHE JEJHAYWHE

Hebojma Panesuh

Kopucrehin nceyno-onepanuje @ u @ (cuenujanuo t-koEOpMe U t-nopme) moryhe
je mepuEMCATH T3B. JekoMno3abmiEe Mepe (Mepe aIMTHBHE y OJHOCY Ha D) Kao u
oaropapajyhe unrerpane. Ha ocHoBy Tora Aajy ce mojMoBu ncey J0-KOHBOMyNHje 1
nceypo-Jlannacose TparcHOpMAIMjE KAO W HU3 BHXOBUX O0COOHHA.

Te ocobune, u ysoheme nusepare nceyno-Jlanaacose TpauchopManuje HaMm OMOo-
ryhasajy Ja pemaBaMoO HeKe K1ace HeNIHHEADHHX je HAUMHA (Byprepcosa, XaMaaTOH-
JakoBujeBa, ONTHMHE3ANUOHE j¢IHAYMHE). Taxolbe je muTepecanTHa 0cOOMEA A AKO
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Cy uy # uy pemema up. Byprepcose jenmaunre, Taga je n mHXOBa ICeyN0-IHEEADHA
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E-mail: nralevic@uns.ns.ac.yu

IOBOCTPYKA TPAHCEOPMAILIMIA ¥ TUSEPEHIINIAJIHA
JEOHAYWHA L,[ao,y] =0

Huxona Pocuh

Jlokasyje ce
CTAB. Axo jexmaumna Ly[ag,y] = 0,aq # const, Moxe Tparchopmanmjonm

j—: =h(z), y=glz)

Ja ce csene mHa jemmaunny K,[b,v] = 0 ca cranmaum xoepumujeRTHMA, OHAA TO MOXe
camo nomohy 3amene

du _n=1 1
= = kaf', y=Ka; ? " exp [5 /(pa{,"——a,l/ag)d:c v, p=kb,

MO YCIOBOM

n("H) [m(m + 2)ah? — 2magal] + 4(7) (ahay — apat) — 2(n — 1)a? + dnagas
dnk2q2m Y

= const,

npn 4yemy cy k u K xopekTHBHe KOHCTanTe 1 M € (.

AMS Subject Classification: 34 A 05
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AN EXTENDED METHOD OF FROBENIUS APPLIED
TO COUPLED DIFFERENTIAL EQUATIONS

Kurt W. Tomantschger

Given are two coupled ordinary second-order differential equations with a reg-
ular singular point and two unknown functions. Using the method of Frobenius, we
assume two series solutions starting with higher powers than zero of the variable.
Substituting these series into the given equations, we cannot expect one initial
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equation in only one of the differential equations. So we don’t obtain any indi-
cial equation and any solution by the classical Method of Frobenius because the
equations are coupled.

The solution of this problem will be demonstrated by two coupled equations
of the micropolar theory. Modified Bessel functions (MacDonald functions) are the
result.

The idea of finding all indicial equations can be applied on a system of n
(n > 3) coupled differential equations of higher order.

AMS Subject Classification: 34

TU Graz, Dept. of Mathematics, Steyrergasse 30, 8010 Graz, Austria
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REPRESENTATIONS OF SOLUTIONS OF ELLIPTIC
DIFFERENTIAL EQUATIONS —
NEW RESULTS OF THE 20TH CENTURY

Kurt W. Tomantschger

Transforming u; + uy, = 0 by z = z + 1y, Z = = — 1y, the Laplace equation
becomes U,z = 0 with the solution U(z,Z) = f(z)+ g(2); f(z) resp. g(Z) is an arbi-
trary holomorphic resp. antiholomorphic function. This led to the transformation
of elliptic equations

(1) Au+ alz,y)u. + Bz, y)uy + (2, y)u = 6(z,y)

into the complex, solving them there, and taking real- and imaginary part of the
complex solution which represent real solutions of (1).

Integral operators representing solutions of partial differential equations, were
introduced by S. Bergman (1937), I. N. Vekua (1937), M. Eichler (1942) and others.
A general, almost explosive first development in this area started after 1961.

The differential operator of K. W. Bauer-E. Peschl (1966) we also discuss.
Solutions are represented by arbitrary holomorphic functions and their derivatives.

One of the first equations which was solved by Bergman was the Helmhotz
equation. The newest results had shown that this operator method is very useful
for equations of mixed type, e.g. the Tricom: equation

(2) NVss + Yy = 0.

It describes flows on the airfoils which have velocities near the sound speed. We
transform (2) into the elliptic form, then into the complex. Solving it there, we
only have two types (elliptic, hyperbolic don’t exist in complex). We even find a
differentiable solution on the sonic line n = 0.
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KOMBUHATOPUKA 1 TEOPNJA TPA20BA
COMBINATORICS AND GRAPH THEORY

FLAG DIAGRAMS
Pavle V. M. Blagojevi¢

For simplicial shellable spheres, with motivation of prooving generalized g-
theorem, we construct flag diagrams. Homotopy colimits of these diagrams has
purely combinatorial cohomology betti numbers. This is a first step in Stanley
scheme proof of a g-theorem for general convex polytopes.

AMS Subject Classification: 05E25, 14M 25, 52B05

Matematicki institut SANU, Knez Mihajlova 35, Beograd
E-mail: vxdig@EuNet.yu pavleb@turing.mi.sanu.ac.yu



BEPOBATHORA VI CTATUCTHUEKA
PROBABILITY AND STATISTICS

KAKO CE JEIAH XAOC (BUHEPOB) IIPOJEKTYJE HA TPYTU
3opan A. Uskosuh

Heka je H = g'HP Burepos xaoc, 1j. Xu16epTos npocTop cpeame-KBagpaTHHX
1

(hymKIMORaNa MepmuBHX y oHOCY Ha Bumepos mpomec {W (t),t > 0}. Enementn xa-
oca H,, pesa p, umajy pempesertanmjy momoliy p-tocTpykor Burep-Wto narerpana

LY = fof f(ty,... tp)W(dty,...,dt,). Hexa je: {#(z),z > 0} I'aycos maprus-
ran ca crpyxrypaoMm Mepom Fy(dz) = Ef%*(dz) Ges atoma, r(t,z) = EW(¢)0(z),

r(t,z) Panon-Hukomam u3sox f,l,: tdi . Baxn

E(I:»V(f)|fﬂ}=I£(f:)»f($11---,$p)=/---ff(tl,...,tp)r(dtl,i'l)...r(dt,,,:i:,,).
0

Ilokas ce 3acumMBa Ha KOMYTATHBHOCTH YCJIOBHOT O4Y€KHBakha U EpMHTOBOF noJn-
HOMa.

AMS Subject Classification: 60HO05

Maremariarn dakynrer, Cryzerrckn tpr 16, 11000 Beorpag, Jyrocnasnja

E-mail: zivko@matf.bg.ac.yu

HEKW CJIABUJH YCJIOBM IO KOJUMA BAKH
'PAHUYHA TEOPEMA O KOHBEPI'EHIIMIJN MAKCUMYMA

Cnobonanka Jankosuh

Knacwina Teopema 0 KOHBEpreHIHMjH MAKCHMYMA HE3ABHCHAX CIyYajHAX TpPOMEH-
BUBHX TBDIM N YKOIMKO NPH OArosapajyhieM mopMupamy Em30BH dyEKmmja pacmo-
[e1a MAKCHMyMa 7 He3aBHCHUX U jeJHAKO PACHOME/beHNX CAYYAjHHX ITPOMEHLHBHX
KOHBEPTHDA]y Kaj i — OO Ka TPAHWYHO] PACHOJENH 3a CBAKO PEaNHO T, TaIa rpa-
HIYHA KJaca CalpkH YKYNHO TPH Tuuna pacmogena. Msmaxy ce pesyararm y mesm ca
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)BOM TeopeMoM KojE ce ofmjajy kaza ce ociabm DpeTmocTaBKa Ja KOHBEPreHNHja
1AM 33 CBAKO PEANHO .

AMS Subject Classification: 60 G 70.

faTemaTnukn MECTHTYT, Kreaa Muxanmna 35, 11000 bGeorpan

.7-mail: bobaj@mi.sanu.ac.yu

PERTURBED STOCHASTIC HEREDITARY DIFFERENTIAL
EQUATIONS WITH INTEGRAL CONTRACTORS

Svetlana Jankovié¢ and Miljana Jovanovié

The present paper deals with the asymptotic behavior of the solution of the
perturbed stochastic hereditary differential equation of the Ito type, by comparing
it in the (2m)-th moment sense with the solution of the appropriate unperturbed
equation, on finite intervals or on intervals whose length tends to infinity as small
perturbations tend to zero. The problems are considered by using the concept of
a random integral contractor, which includes the Lipschitz condition as a special
case.

AMS Subject Classification: 60 H10

University of Ni§, Faculty of Science, Department of Mathematics, Cirila i Metodi-
ja 2, 18000 Ni3, Yugoslavia

E-mail: svjank@archimed.filfak ac.ni.yu mima@archimed filfak.ac.ni.yu

CONVERGENCE IN (2m)-TH MEAN FOR PERTURBED
NONLINEAR STOCHASTIC INTEGRODIFFERENTIAL
EQUATIONS

Miljana Jovanovi¢ and Svetlana Jankovié

The goal of the present paper is to study asymptotic behavior, in the (2m)-the
mean for the family of stochastic processes z° = (zf, t € [to,00)), depending on
a “small” parameter € € (0,1). We consider the case when z¢ is the solution of
a nonlinear stohastic integrodifferential equation of the Ito type whose coefficients
are additionally perturbed. We investigate the closeness in (2m)-th moment sense
of the solution z¢ with the solution of the corresponding unperturbed equation of
the equal type, on intervals whose length tends to infinity.

AMS Subject Classification: 60 H10
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University of Ni3, Faculty of Science, Department of Mathematics, Cirila i Metodi-
ja 2, 18000 Ni§, Yugoslavia

E-mail: mima@archimed filfak.ac.ni.yu svjank@archimed.filfak.ac.ni.yu

O JEAHOM MOOEJIY BPEMEHCKHUX CEPUJA
IMTPUMEHJ/BMBOM ¥ XN IAPOJIOTUIA

Josan Manumuh

Y pany ce usyuasa jeJaH HeIMHEAPHN MOJEN BDEMEHCKHX CepHja (4 HeHEraTHE-
HUM BPEJIHOCTHMA U &Y TOPETPECH)CKOM CTPYKTYPOM NPBOT PeJa Ca CIy4ajHIM Koedu-
mujertuma. Pasmarpajy ce mmTama ersmcTeRNMje, mMTAaBma MAPTHEAJHMX PACHIOZena
YIAHOBA CepHje W BUXOBHX KOMNOHeHATa, KA0 M NHTAkha ONCHEBAKA NAPAMeTapa y
Mozeny. Yxasyje ce u ma moryhe npumere y xmapomormju.

AMS Subject Classification: 62 M 10

Marematuuku paxynrer, Cryzenrckn Tpr 16, Beorpan

MEITABWHE PACIIOOEJIA Y1 OIIEPAIIMJE CA BMMA

Bnamucnas Mumnomesuh

[Tocmatpajy ce memasne dpynknmja pacmogena F(z,t) obamka

H(z) = /R F(z,t)dG(t),

Ka0 JNMHEAPHW MHTErDANHH ONEPATODPH, M AePMHMIY Omepamuje ca MEeMABHHAMA Pac-
noJena.

AMS Subject Classification: 60
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ON EQUIVALENCE AND SPECTRAL MULTIPLICITY
OF SOME GAUSSIAN PROCESSES

Slobodanka Mitrovié

In this paper we consider some Gaussian second-order stochastic processes
(continuous left and purely nondeterministic), in a separable Hilbert space and
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analyze conditions for these processes to be equivalent. Also, we connect some
results of H. Cramer (from [1]) concerning the problem of spectral multiplicity.
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RATES OF CONVERGENCE IN CERTAIN LIMIT THEOREMS
FOR EXTREME VALUES

Pavle Mladenovié

Let Zy, Za, Zs3, ... be a sequence of independent random variables with uni-
form distribution over the set N,, = {1,2,...,n}. For each j € N, let us denote
X,; = min{k : Z = j}. Let An,Bn C Ny, and M(A4,) = max{X,; : j € Az},
M(B,) = max{X,; : j € Bn}, T, = min{M(4.), M(B,)}. We investigate limiting
distributions of random variables M(A,), M(B,) and T, in the case |4,| — oo,
|Bal/|An| = 7 > 0, as n — oo, and determine the rates of convergence in corre-
sponding limit theorems. .
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ROBUST PEROBLS 3 METHOD OF LEAST SQUARES

Gligorije Perovié

In this paper a new robust LS method is given. It is based on the theory of
probability and statistic.

Gradevinski fakultet, Bul. kralja Aleksandra 73/1, Beograd
E-mail: perg@grf.bg.ac.yu

THE MINQE-PERG METHOD OF
VARIANCE-COMPONENTS ESTIMATION

Gligorije Perovié

In the paper a method of variance-components estimation with repeated and
uncorrelated measurements is presented. It yields the same results as MINQE
Method. Its modification named PERMODMINQE, is also given.

Gradevinski fakultet, Bul. kralja Aleksandra 73/1, Beograd
E-mail: perg@Qgrf.bg.ac.yu

ON PITMAN’S ESTIMATION OF A VARIANCE
Marija Rasajski and Milan Merkle

Pitman’s nearness crlterlon for estimation of an unknown statistical parameter
@ states that a statistics 81 is better estimate of @ than another statistics 92 if
Prob (|6, — 6| < |6, - 6]) > 1/2. Although it was invented in the first half of the
20th century, it had been forgotten for a long time, since its practical usage is very
limited without a computer. We present some results related to Pitman’s estimation
of a variance. Considered population distributions include Gaussian, Exponential,
Gamma and a mixture of Gaussian distributions. Since the method requires a
knowledge of medians of certain statistics, we used the Monte Carlo simulation.
We also give numerical estimates of the probability that Pitman'’s estimate is closer
to the true variance than a classical estimate.
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SOME PROBLEMS CONNECTED WITH A LOSS
QUEUING SYSTEM

Stevan Stojanovic
Problems of an asymptotic distribution of the time interval from the initial

time ¢ = 0 to the first loss unit for a loss queuing system with m parallel channels
are discussed.

In the case of the Poisson input, the distribution of the number of the lost
units in the interval (0,t), where t is, in general, a random variable, are obtained.

AMS Subject Classification: 60K 25, 60 K 30
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NUMERICAL ANALYSIS AND OPTIMIZATION

STEP-SIZE AJITOPUTAM IIPYTOTI PEIIA
Hana U. Bypanosuh-Munuuuh

Y pamy je mata Momum¢ukanmja jemxEor step-size anropurma apyror pema. Osa
MoauduKATHMja je 3acHOBaHA Ha Tako3aHmM forcing dymkmmjama. okasamo Jje ma je
MOmm(UEOBARH anroputam A06po geumncan. Takobe je moxasamo ga je cBaka Tauka
HaroMunaBama HE3a HePHCAHOI OBHM alrOPUTMOM ONTHMAJHA TadyKa APYTOT Peaa
xator npobiema HeluHeapHOr mporpamupama. Jlata Cy gpa 1okasa KOHBEDPreHnuje
uMajyliu y Buay ABe METEPUpETANMje M3JIOKEHOT aNroOpATMA.
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ON CONVERGENCE OF THE FAMILY OF
SIMULTANEOUS METHODS

Dragoslav Herceg!, Miodrag Petkovié? and Jelena Nedié!

In this paper we consider one-parameter family of simultaneous methods of
Hansen-Patric’s type for determining polynomial zeros. Special attention is devoted
to the determination of initial approximations which provide a safe convergence of
this methods. Using correction approach convergence of the considered methods
was proven. Also, initial conditions which depend only on coefficients of polynomial
were improved.
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NUMERICAL EXPERIMENTS WITH DIFFERENT SCHEMES
FOR A SINGULARLY PERTURBED PROBLEM

Dragoslav Herceg, Katarina Surla, Ivana Radeka, Helena Malicic¢

We consider a number of different types of meshes and finite difference schemes
for solving singularly perturbed semilinear boundary value problems for which it
is known where boundary layers are. All of the considered schemes are uniform-
ly convergent in the perturbation parameter. A new mesh of Bakvalov’s type is
also presented. A survey of numerical results shows different rates of convergence
depending on the type of discretization mesh and also different number of mesh
points inside the layers.
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ON CHOICE OF STARTING APPROXIMATIONS
FOR FINDING POLYNOMIAL ZEROS

Dorde Herceg

In this paper a method for choosing the starting approximations for iterative
finding of polynomial zeros is presented. Using computer graphics, simbolic manip-
ulation and iterative methods of high order of convergence, polynomial zeros are
first isolated through a series of interactive steps, and then computed with high
accuracy.

The accompanying software is developed in Mathematica.

Institute of Mathematics, Faculty of Science and Mathematics, University of Novi
Sad, Trg D. Obradovica 4, Novi Sad

E-mail: herceg@unsim.im.ns.ac.yu
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JINSEPEHIIMJABMIIHOCT MAKCUMAJIHOT PEIIEHA
IVN$EPEHIIAJAJIHE JETHAYUHE
II0 YIIPABJbAJYROJ $YHKIIUIN

Bnamumup Jankosuh

Y mpobreMuMa BapHjaMOHOT PavyyHA YeCTO Ce nojaBsyje mudepeRnujaraa je-
AHAYMHA YA]A JeCHA CTPa’a 3aBHCH OJ ympasmpajyhie dymkmmje u(-):

&(t) = f(t,2(t), u(t)).

Pasmarpa ce nomamame MakCHMAJHOT pemema oBe jeJHAYNHEE Y 3aBHCHOCTH 01 NOYe-
THHX yeaosa 7 u § w ynpamajyhe dymkmuje u(-):

z(t, 7, & u(:)).

Hoxasyje ce na je oa QyHKIMja HempeKmIHO Ju{epeHnnjabuina YKOIMKO je GyRKuuja
[ mempexnmmo mupepennmjabuina W Eamase ce HEHH NAPOMjATHE W3BOMM IO CBUM
NPOMEH/EIBHEM.

Hlobujern pesynTar ce MoXe KOPHCTHTH y ZOKA3MMa HEONXOHUX YCI0BA 34 npo-
OieMe BADH]aOHOHOT padyHA.

AMS Subject Classification: 49K 15
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O HYMEPUYKOM PENIABAHKY 'PAHUYHUNX ITPOBJIEMA
KOJM CAIP’KE KOHIIEHTPUCAHE BEJIMUWHE

Bomxko Josanosuh! u JIy6un Byikos?

Y mpumerama ce gecro cpeliy mudepennujanne jermaunse c IPeKHIHUM HIH CHH-
ryrapamy xoeuuujentuma. Cnemujanso, pa3iTmiuTe KOHIEHTPHCAHE BEIMIHHE MOTY
ce omucaru nomohy lupakose macrpubynuje. Y ToM cayuajy y CHHTYJIADHO] TAYK{
(kpwBOj, NOBpImN) pemreme jeIHAMEHEE 3aJ0BOBABA ogrosapajyhn ycnos carnacrocTw.

¥ pany cy KOHCTpyMCAHe XOMOTeHe Au(epenmujcke cxeme 3a AIpOKCHMALHjy je-
JHE KIace IOYeTHO-TpaHNYHENX npobaema 3a jemaunne napabommukor n xumep6omy-
KOT THOA ¢ KOHNERTpucaHuM BenmynHama. Ilpenmoxena je ancTpakra omepatopcka
METOZA 3a MOZenupame TakBux 3ajaraka. [loxaszama je crabmimoct muxosumx pemre-
Ba Y CHeNujantinM co00/bEeBCKMM HOPMAaMa C TEXHECKEM ONEPATOPOM. Y oaroBapa-
Jyhum mackperrmM HOpMama mobujeHe cy omene Op3uMHEe KOHBEpreHmMje cariacHe ¢
raaTkomhy yIasHux momaTaka.

AMS Subject Classification: 65M 15
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PEIIELE ITUIOHUHOT ITPOBJEMA
INPAMEHOM TEOPEME BOJITJAHCKOT

Bodan Mapunkosuh

Jenan ox majcrapmjux excrpemansnx npobmema je Jlunorue mpo6iaeM koju riaa-
cu: On KpUBMX jaTe Ny:KMHE OJPeIUTH OHY KOja OJ JaTe NONYyDPaBHM OJCEna obnact
MAKCHMAJIHE IOBpHMHEEE. Y OBOM pajgy OH Ce pa3MaTpa kao mpobieM ONTHMAIHOT
yopaBbamba ¥ R?. Ilpernoctanma ce a Cy KpEBe NPHPOIHO HapaMEeTPU3OBAHE, 1A
HM je MOYeTHA Tadyka KOOPAMHATHH mOdYeTak ((MKCHpAE neBW Kpaj) a [a ce 3aBpma-
BAjV HA MO3MTHBHOM jeay x) oce (caoGoman gecHm kpaj). Ynpasmajyha pymrmmja ce
mocMaTpa ka0 (VEKIMja monosxaja Tauke (mpobmem cumTese). IIpumenom Teopeme o
HEONXOHUM YCIOBHMA ONTHMAJHOCTH CKYI MOTyluX pelmema ce cpele HA jeJHOYIAH
CKVII YHjH je eJeMeHT MOJYKPYT. 3aTHM ce mocMarpa ¢ammimja npobuema koja ca-
Op#HM MOMA3EM npobrem W umje ekcTpeMale mpekpusajy oxpebery obmacr y pasmm.
Ha kpajy ce mpumenoM Teopeme LonTjanckor 0 ZOBOJBHAM yCIOBEMA ONTHMATHOCTH
moKaske Aa je MOJYKPYT pememe npobiaema y Toj obnactn mro he nosjiadnT n anco-
AYTHY ONTHUMAJHOCT.

AMS Subject Oiassiﬁ.catz'on: 49
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MUHSJIYEHIHA $YHKIINJA 1 OCTATAK ¥ KBAIIPATYPHUM
$OPMYJIAMA CA BUIIECTPYKMM YBOPOBMMA

I'. B. Munosanosuh! 1 M. M. Cnarennh?

Heka je peanma ¢ymknumja [ ge¢uEncaEa Ha METEPBAJY KOHAHYHE LYEKHHE [a,b].
Osnaunmo ca AC*[a,b], B¥[a,b], C¥[a, b], knace dpyrknmja wujm je k-1u m3BoA anco-
IyTHO HeNPEeKWJAH, OTPAEMYeH WA HeIPeKuial Ha [a,b], TuM penom.
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Hexa je w(t) rexuncka pymxmmja sedmmncana ma (a,b) m p,q,s; € Ny (j =
1,2,...,m). 3a Chakalov-Popoviciu ksazparypuy gopmyny Lobatto Tuna,

b p—1 g—1 m 2s;
] fw(tydt =" anf®(a)+ Y BafM @)+ 3N Ani M (7)) + R(f),
a h=0 h=0 i=1 h=0
Ca MaKCHMAaJHUM airebapCKAM CTENeHOM TAYHOCTH N = 2(2 s; + m) +p+qg-—1,
=1

KOHCTDPYHCAHA jé MHpAyeHnHA (YHKIMja I MCIATaHA HEHA CBOjCTBA HA OCHOBY KOJHX
Je mpouewen ocratak R(f) xaga f npunana xnaca AC™~![a, b], B"[a, b] wmn C™[a, b).

AMS Subject Classification: 65D 30, 41 A 05
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PEKOHCTPYKIIMNJA TEKWHCKE $YHKIIMJE 3A HU3
ITIOJINHOMA CA TPOYJIAHOM PEKYPEHTHOM PEJIAIINJOM

II. M. Pajkosuhi

Y pamy je mpoyuer mpobGmeMm m3 Teopuje OPTOrOHANHWX NONMHOMA KOJH HMA
BakHy yIOry y ampokcuMamujama. Ilocmarpamo mms mommmoma {Q%(z) ::8 KOju
33/I0BOJbABA TPOUIAHY PEKYPEHTHY pesamujy

BAQL (@) = (2 — an)Q4(2) — BY2Q%_1(z) (n20),

ca Q5(x) = ;30_1/2, Q@~,(x) = 0 u umje cBe Hyue Jexe YHYTAD KOHAYHOr MHTEPBAIA
(a,b). Mpema Pasapnosoj Teopemn, noctoju oxrosapajyha MoMenT-dpyrkmHOReNa L
taksa 1a Baxn L(Q; QL) = 6mn, 1j. BE3 {Q%(2) :;% je opromOpManam y ommocy
Ha L.

lame, npernocraBuMo jJa ¢ynkmmomena L Moxe OHTH IpeacTABIBEHA Yy HuHTE-
rpajgHo] GopMu

b
£(f) = [ f@w@ds (f € P),

rae je w(r) meka Texmucka (yHKIMja Ha umTepsany (a,b).

Pan je opranmsosan ma ciesehn maumn: y apyrom gexay, moaceliamo ma Iayccose
KBaJpaType M MeTOJ 3a HaJlaxeme BUXOBHX mapamerapa; y tpeliem meny, mpmmpe-
MaMO DEKOHCTDYKIH]Y TeXUHCKe (yHKOMje moMolly MOMEHATa M 3amakaMo 1A HMAMO
cnabo-yCca0BIbeR CHCTEM; CTOTA, y YETBPTOM AELY, KOPHCTAMO MOAH(DUKOBAHE MOMEH-
Te; y HeTOM JeJy, YCHeWHO IpUMemyjeMO Ham MeTox u ynopebhyjemo ra ca mMerommma
KOpMImNeHuM y QUTHPAHAM DaJOBUMA.
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THE FRACTAL DIMENSION OF GRAPHS OF SOME FUNCTIONS

Dragan Stankov

The Weierstrass nowhere differentiable function, as well as the functions de-
fined in similar way, have often been studied as examples of functions the graph
of which is a fractal. Box counting dimension of the Weierstrass function graph
is well known. Recently, B. Hunt has strongly proved that if arbitrary phases are
included in each term of the summation for the Weierstrass function, the Hausdorff
dimension of the graph of the function have the same value as the box count-
ing dimension for almost every sequence of phases. This paper estimates the box
counting dimension of graphs of some other functions. Also, approximate value of
the box counting dimensions of graphs of these functions, obtained numerically by
computer, are given herewith.
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ON STABILITY OF SOME DIFFERENCE SCHEMES FOR SPBVP

Katarina Surla, Dragoslav Herceg, Helena Mali¢i¢ and Ivana Radeka

The linear singularly perturbed boundary value problem is considered. We an-
alyze the stability of some three-point difference schemes where all of these schemes
are considered on Shishkin and Bakhvalov type of meshes.
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A UNIFORMLY CONVERGENT SPLINE DIFFERENCE SCHEME
FOR SINGULAR PERTURBATION PROBLEMS OF
CONVECTION-DIFFUSION TYPE

Zorica Uzelac and Ljiljana Pavlovié¢

The numerical solution of a linear singularly perturbed two-point value prob-
lem is considered. The developed method is based on collocation method with
quadratic spline as a approximation function and piecewice equidistant mesh of
the Shishkin type. Numerical examples which demonstrate the effectivnes of the
method are presented.
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PAYYHAPCTBO
COMPUTER SCIENCES

TEHETUUYKU AJITOPUTAM 3A PACIIOPEBUBAILE
3AJATAKA CA KOMYHUKAIIMOHUM KAIIBEILEM

Tarjana lasunosuh m Henan Muaanesosuh

Y pany ce pasmaTtpa NP-npoGiem pacnopehuBama 3afaraka Ha BUIIENPONECOp-
CKH CHCTEM NPOM3BOJBHE APXUTEKTYPE NpH deMy ce y3uMajy y 003up i KOMyHHKAINOHa
KAIlBEHa, Tj. BpeMe NoTpelfHo 33 mpeHoC mojaTaka uaMehy pasiMYUTHX NPOUEcopa.

[Ipo6aem ce pemasa TIPHMEHOM TEHETHYKOr ANTOPHTMA NPH HEMY Ce IPOWHPYjy
mpa mocrojefia anropumTMa u3 IuTEpaType HA CIyd¥aj pacnopeDuBama MPOM3BOBHHX
rpaoBa 3ajaTaka Ha IPOM3BOLHY APXUTEKTYPY BUIIENPONECOPCKOT CACTEMA. IIpoms-
BOJbHM Ipad mompasyMesa HeyHu(OpMEE IyXKHHE H3BDIIABama 3aJATaka, MPOM3BOJL-
HO pacmopej MBMNA rpada u HeyHH)OPMEe TeXUHEe MBUNA, Tj. BPENHOCTH 3a AyHHHE
KoMyHnEanuja mamely 3azaraka Koju ce M3BpIABajJy HA PA3MHIATHM IPOLNECOPHMA.
IIpou3BokHA APXWTEKTYPa 3HAYH Ja He MOCTOje JUDEKTHE Be3e msmely cBaka gOBa
nponecopa seli ce mOBe3aHOCT ONACYje MATPUIOM PacTojama u3melhy mpomecopa.

Passujer je n HOBH reHeTH YK IPHCTYI PeMIaBamby 0BOT npobaema u ynopeben ca
jom jemmmym moctojefimm anropurTMom GasMpaEMM Ha HCTUM CTPYKTYPaMa NOJATAKA.

Ha npuMepuMma je JUCKYTOBaHA e()UKACHOCT NPENNOKEHHX M nocTojefinx aaro-
puTamMa, BUXOBE IPeJHOCTH U HEJOCTANM.
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YIPAIIHA NIPOLEIYPA OIUVIYYUBALA
Y IOKA3UBAYE TEOPEMA

Mpenpar Jarununh
Ynora mpomexypa OQIydYnBama y JOKa3WBAUYMMa TeOpeMa 4eCTO MOXKe 1a by-

Ie CyITHHCKA, ma je mpobnem muxose edukacHe i (uexcubmine yrpaime H3y3eTHO
3HaYajaH.
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Y msnaramy he GHTH npeACTaBibeH jeaR HOBW, ONIITH OKBHD 3a yrpajgmy mpo-
nelypa oany4uBama y NokasuBade teopema. OxBHp je marpabem on orpammuemor
CKyIa MPEnu3Ho CHeNU(MKOBAHHX Makpo mpaBmiaa m3sohema (kao mTo cy exmMuma-
I#ja NPOMEH/BAX, KOHFPYEHTHO 3aTBOPEHe, CYNepNORUDAEke, N03MBAKE JeMa ATH).
Pacnonoxusa npasmia cy JOBOBEO M3paxKajua Ja ONMIIY HAj3HAYAjHHjE METOME 3a KO-
pumflieme mponeaypa o4Iy4MBaBa y NOKA3MBAYMMA TeOpeMa, yemyayjyhu Nelson/
Oppenov-y, Shostakov-y, Boyer/Mooreov-y u Kapur/Nieov-y. IIpexnomenn OKBHD
naje IPBU MexaHH3aM KOjH objemumyje m MeToge 3a koMBHHOBame Iponeaypa oauy-
YMBABkA U METOJEe 33 METeTPHCARkE NPONEAYPa ONIy4YNBakA ¥ XeYPHCTHYKY Je0 I0Ka-
anpava. Ommra oksup omoryhiasa gopMalHO pe3oHOBame O CXeMaMa UMIIEMERTHpA-
umM Ha 0asu Makpo mpasuina u3sol) ema, ma ce 3a BEX MOXe JOKA3aTH 3ayCTaBhame,
CarnacHOCT a 3a HeKe M NOTOYHOCT.

[IpeanosxkeRn ONmTH OKBHD (CA BHIIE IIeMa HA HELOBOM je3uxy) je mMmmeMentTu-
pal. Ilobujern excmepMMERTANHH pe3ynTaTH Cy BeoMa A06pH M Hekm on mux Gulie
IpelCTAB/BEHH y H3Jaramy.
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PROOF MANIPULATIONS FOR DERIVING
LOGIC PROGRAMMING LANGUAGES

Tatjana Lutovac and James Harland

Logic programs are collections of formulas of mathematical logic and their
computation may be identified as searching for proofs. There have been various
proof-theoretic techniques used to design and analyse various logic programming
(LP) systems implemented.

Many of the existing approaches are rather sophisticated and involve complex
manipulations of proofs. Many are restricted to particular logic or classes of formu-
las. Almost all are designed for analysis on paper by a human and many of them
are ripe for automation. Despite many similarities in analyses, there is no single
criterion for the design of LP languages. The most common proof-theoretic char-
acterisation is given by the identification of goal-directed proofs. Bur still remains
the question of how to “lift” the concept of goal-directed proofs to logics other then
intuitionistic logic (for example to multiple-conclusioned logics, linear logic, light
or relevant linear logic, affine logic).

We present some results on the problem of automating the design of LP lan-
guages. In order to study the properties appropriate for LP, we examine some
meta-level information about proofs. This leads us to a more precise specification
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of sequent calculi inference rules that we use for the generalisation and automation-
oriented specification of the permutation process and detection of unused formulae
in a proof.

Department of Computer Science, RMIT University, PO Box 2476V, Melbourne
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QUASIGROUP STRING PROCESSING—
THEORY AND APPLICATIONS

Smile Markovski

Quasigroup string processing can be defined in several ways and here we define
two simplest (and more important) ones. Given a finite set A we denote by AT
the set of all finite nonempty strings on A. Let * be a quasigroup operation on A.
Then another quasigroup operation \ on A is induced by * as follows:

zry=2z &< z\z2=y
and the following equations
z\(zy)=y, T*x(z\y)=y

are identities in the algebra (A4, *,\). Fix an element I =ag = by € A and define
two transformations E;, D;: AT — AT as follows. Let a; ...an € AT. Then

Et(al...an)zbl...bn <~ b.;+1=bi*ai+1,i=0,1,...,n—-1
D;(al...an):cl...cn < Ci+1 =a,~\ai+1,i=0,1,...,n—1

We have that ED = 1 = DE, ie. E and D are permutations, and this al-
lows us to use E and D for defining suitable encryption and decryption func-
tions. The most important properties of E and D are the following. Let By, j, =
By, s By Dyae = Dy o« Dig.. Then we have:

1) The distributions of s-tuple in By, . (a1...an)for1 <s < k and for enough
large arbitrary string a; ...a, are uniform. '

2) The distributions of s-tuple in Dy, (a1 ...ay,) for enough large k and
enough large arbitrary string a, ...a, are uniform.

3) There are quasigroup operations * on A such that for an arbitrary string
ay ...an, with period p > 0, L.e. such that a; = @iyp, i =1,2,..., the period of
E), (a1 ...an)is p2*. Hence, we can define a random sequence with a potentially
infinite period.

Now, for enciphering and deciphering over an alphabet A we can take the
function e = E;, _;, as an encoding function, and d = Dy, as adecoding function.
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We note that the above method produces a cipher text with the same length as the
plain text. Moreover, each letter of the plain text is encoded by a single letter, i.e.
the encoding is of a stream nature. So, this method is appropriate for a fast on-line
communication since, in computer realizations, this method needs only access to
the memory. Suitable software packages were designed by using this method.
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PAYYHAPCEKH MOIEJI KOHTPYEHIIMJE UMEHUIE
1 MIPUIOEBA Y CPIICKOM JE3HEKY

T'opan Hemamuh

Y paxgy he OGuTm npHKa3zaE METOX 34 PAYYHAPCKO MOJAENHDAE KOHTPYEHIH]e
usmely npuIesa M MMEHHNA Y CPICKOM jesmky. Mogen je 3acHOBaH Ha HHHIMjaJ-
HoM ofenexaBamy TeKCTA KOpHEmMNemeM CHCTEMa €NeKTPOHCKMX PedYHHKA. Pesynrar
HHIOUjagHOr OGesekaBama HAJ OPHPOJHO-Je3MYKHM TEKCTOM Ce MOKE OpPeICTABATH
kopumbhiemem oxrosapajyfiux nexcuukmx ermrera (emria. tagg). CBako] TekCTyemHO]
pedn ce KOHCYNTOBaKmeM PedYHMKa J0Aekbyjy oarosapajylie mekcmuke mupopMammje.
IIpm ToMe ce jaB/ba BHCOK IPOLEHAT JEKCHUKe HeoapeleHOCTH, kKOju ¥ MOCTYIKY Aabe
apanmse u obpane mokymenTta Tpeba na Oyne cMameH. JeJaH 0 OCTyIaka KOjU Ce
MOKe TPUMERHTH je Ae(HHACAme W NPEMEeHA A0KQANUT 2PAMAMUKe W TPOIHDEeHnX
De2YAAPHUT UZPA3Q, KOJEMA Ce ONHCYjY HEONXOJHHM (HCIDPABHA) IPAMATHYKA OJHO-
cu koju Tpeba ma mocroje mamehy peunm. [lojam kIacWYEEMX NOKATHHX IpaMaTHKA je
npomuper ysohemeM I0JATHAX yONMTEHAX (T€HEPHYKMX) €THKETa KOJUMa Ce OMACY]y
Pa3sIMYATA OrDAHHYEHA.

Jenan Momen nme¢mEMCA®A M OPEMEHe NPOMMPEHAX JIOKAJHAX TDAMATHKA AT
je Ha mpUMepy KOHIPYeHIHMje NPHJEBAa M HMEHMNA y CPHCKOM je3amky. Ha mpumep,
noxanEoM rpamatukoM (Axyzw)+ Nxyzw je ommcama moTpefHA cariacEOCT (HH3a)
IpHJAeBa W HMeHHIe y poxy, 6pojy, manexy m cBojcTBY xmBO-HexmBo. Jlomarmo,
OBAKBA IPAMATHKA (T]. peryJapHl U3pa3) ce MOxke TPAHCHOPMUCATH Y MParcoyxmop
koju he ogbamurm cBa OCTANa JEKCHYKA TyMadema OCHM OHHX KOjH 3aJ0BOJABAJY
mary moxkanny rpamarmky. OtTyga ce oBaj MeTon MOXe KODHCTHTH IPH CMAHEHY
nexcuuke HeonpeheHoCTH, KA0 I 33 AYyTOMATCKO KOPATOBAHkE IPEMAKA ¥ JOKYMEHTHMA,
npu 4emy ce yzmMajy y o63up um ogpeljera rpamaTmuka CBOjCTBA.
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CLASSIFICATION AND INFORMATION MINING
ON SERBIAN LANGUAGE WEB DOCUMENTS

Gordana Pavlovié-Lazetié¢

Document discovery and information extraction are basic problems in dealing
with free-format databases and with Web documents in particular.

In this paper we propose dynamic classification of documents as a solution for
the former problem. It involves transformation of a structured (virtual relation-
al or object-relational) database schema into a set of documents forming then a
class corresponding to the database. This approach is close to the model of Web
documents production and management [1], or to the one for levelwise search [2].

For the later problem, we propose an information mining procedure consisting
of mapping queries over the database schema into search requests against docu-
ments in the class, finding facts and constituting the answer. A fuzzy resemblance
measure is to be defined to express closeness of schema and document classes, as
well as queries and the answers found in documents [3].

This way the system for Web document classification and information mining
becomes a large-scale, distributed, platform-independent Web document informa-
tion system (WDIS).
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YJIOTA OBJEKTHO OPMJEHTUCAHOT MOIEJIA Y
[IPUPOMHOJE3MYKOJ KOMYHHUEKAIINIA CA
PEJIAIIMOHOM BA30OM IIOOATAKA

Wpena Cnacuh u Topmana [lasnosuh-Jlaxkeruh

Ha ocroBy katanora peramguone 6ase mogaraka Morylhie je ayToMaTCKu reEepuca-
i 06jekTHO OpHjeRTHCaREN MOJen Ga3e moJaTaka, HA KOMe mocie MOry GHTH H3BDIIeHe
oxpeliene wETepBeRNMje y MUY HEroBor mpmiarohasama morpebama aaropuTMa 3a
npesofeme mpupoanojesudknx ymura. Ilokasyje ce fa OBakaB HAUHH CHENMHIUPARA
CeMAHTHKe JOMEHA IpEeJCTaB/ba COMMAHY OCHOBY 3a mpeMomlapame MHOTHX mpoGie-
Ma mpuaEkoM npuapyxkmsama SQL ymura saToM mpmpommojesmukom ymuty. Pemumo,
ki1ace 06jeKTHO OPHjeHTHCAHOT MOZAENa MOIY A3 MOCIHYXe 3a pempeseHTamujy MEDOp-
Manuja eKCTPAXOBAHMX M3, 1O JATOT TPeHyTKa, obpalieRmx memoBa mpHpOJHOje3md-
kux ymara. ObpaljusameM mpeocTamux Ae0Ba NPHPOJHO]E3MYKOr YIHTA Mmoryhe je
OCTENeHO Cy/KaBame eBeHTYaTHUX BUIECMUCICHOCTH KopumhemeM CTPYKType THIA
omnmre-noce6ro mely xmacama. Ha kpajy amammse NPHPOJHOjJE3WYKOT YOHTA, KaJla
je BEIIECMHCIEHOCT CyXeHa KoMmko je To Morylie ma ocHOBY urpOpMaNHja JATHX Y
OKBHDY YINTA, aKO BUMIECMHUCIEHOCT HUje pa3pelieHa, OHJA je MOTyhe ayToOMaTrcko
IeHepHCABKE MeHHja KOji Or0BAapa KIACH KOja je H3BOp BHmecmucienocTd. Paspeme-
BE@BUIeCMUCTEHOCTH Ce Y TOM C/Iy4ajy IpemymTa KOpHCHUKY u3bopom oarosapajyhie
onmuje menmja. CaMa cTpYKTypa MeHmja je ycknahema ca 00jeKTHO OpHjeHTHCAHHM
MozenoM Baze MOJaTaka, TO jecT OJHOC KOjH HOCTOju MeDy ommujaMa Menuja OArosapa
oxEocy Tuma ommre-nocebro MeDy oarosapajyhnm kracama.
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KOHBEP3MJA PEJIAIIMOHUX BA3A IIOJATAKA Y OBJEKTHO-
OPUJEHTUCAHE U OJI'OBAPAJYRE IIPEBOLEILE YIIMTA

IIpeapar Craammuh

IIpo6aem xonsepsuje peranuone Hase mojaTaka y 00jeKTHO-OPHjeHTHCAHY MOjaB-
spyje ce npu kopumbiemy xereporesux 6aza n10JaTaKa U OPH MPENACKY Ca PEJANHOHOT
Ha 06jeKTHO-OpUjeRTHCAHN CHCTEM 32 ynpasbame 6azaMa nojaTaka. IIpomec korBep-
agje Gaze mojgaTaka U3 jefEOr MOJeNA Y APYTH MOe Ce PAa3JBOJUTH HA nBuje daze:
1) rparchopmanuja cxeme Hase n0JaTAKA U3 JeJHOT MOTeTa y OPYTH, I 2) muErpanuja
NOJATAaKa y CKIamy ca TpamcopmanmjoM cxeme. IIpn koHBepsuju mporpama KOJH KO-
pucTe penanmony Da3y mojaTaka y mporpame KOJH KOpHCTe 06jemno-opujenmcaﬁy
Gasy mogaTaka, mojaBimyje ce u npobiem npesofema ymura. Ilpenmamemo amropu-
TMe 3a peammsanmmjy cse Tpu (aze (TpaECHopMammujy cxeme, MATpamujy HOJATaKa u
npesoheme ynuta) koju omoryfyjy ayTroMaTusanujy yKymHOT Ipoueca KOHBEp3Hje.

AMS Subject Classification: 68 P 15

[puponro-matemaTnukn daxynrer, Yrupepauter llpre Tope, Ilermmckn myT 6.0,
n.¢. 211, 81000 Iloaropuma

E-mail: predrag@rc.pmf.cg.ac.yu

JEJHA UMIIJIEMEHTAIINJA PL ITOKA3MBAYA

Tarjara Tumorujesuh

Hakor mro je C. Mpemnli 06jasuo reopujcke ocrose PL noxasusaga y pany [2],
OTBOpeH je mpobiIeM UMIIEMERTANU]e TAKBOT JOKAa3UBa4a TeopeMa. Y panmy he burm
M30/KEHO jeJHO pememe Hapegenor npobrema y ¢popmu nporpaMa HANMCAHOT HA C
jesmky. PL nokasmpau paau ca (JopMyTaMa UCKAa3HOT padyHa u ¢popMynama mpeau-
KATCKOT padyHa IPBOT Pela Yy KOjUMA Cy eIeMHHHCAHH KBAHTOPH. Y IpOrpamy cy
xopumhiene I@EAMmYKe CTpyKType Xa O ce MOCTHINA ymTena y MEeMODHMjH n3be-
1A CBAaKa OrpaEMYema y 6pojy mucjyrkuuja n npobylhennx unanaka koju ce jaBmajy.
OcHOBHA CTPYKTypa, 3a CBAKW 9IAHAK KOjU ce JOKa3yje, 4yBa CaM HIAHAK U HH3
JWMCjyEKNUja HA OCHOBY KOjux lie Taj wramax OMTH JIOKa3MBaH. Ila 6u ce omoryhuo
pan PL aaropurMa y CIy4ajy MpeaukaTCKOr PavyHa, y mporpamy je xopumher m
AArOpUTaM yHHQHKALHje.
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AYTOMATHU3AIINIA JAJBUHCKOI OBPA30BAHA
IIOMOTY JABA-AIIJIETA

Iyman Tomwuh

Ca excnansujom Mrreprera namurcko obpa3oBame mocTaje cBe akTyemmmje. 3a
CHCTEeMATCKO HakuHCKO oOpasoBame u3 oxpelene obnactu moTpe6ro je 06e3bemutn:

- KBAJUTETHY NpEe3eHTaLH]y CPaguBa,
- 00jeKTHBHO TecTHpaBe (OUeBHBAEmE) U
- poDeme agMuEECTpanuje.

Ayromatusanmjom Eekor on HabpojaEMX mocioBa mocTmky ce oxpeljere ymrezne
v JasmuHEckoM obpa3oBamy.

Amnern y Jasm omoryhasajy ycmemro, ayTOMATCKO, TeCTHpame (omemuBame)
yuenuka, soheme agvumncTpanuje u noGoBmaKe KBAIATETA IPE3CHTALH]E.

Y pagy je ommcamo kako ce y3 momoli amnera MOry peanmsoBaTH mOjejEHE Ha-
CTaBHe jeIuEWNme H3 MaTeMaTuke. V3Bpmera je amanu3a npemHOCTH M HEIOCTATAKA
OBAKBOI' IPUCTYIA.

Maremarnurn dakynrer, Crygenrckn tpr 16, 11000 Beorpax

E-mail: dtosic@matf.bg.ac.yu
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APPLIED MATHEMATICS

HEKM MATEMATHUYEKU IIPOBJEMM Y METEOPOJIOTAJHA
Munaben HRypuh

MeTteoponoruja ce Hasm nomamameM Bazayxa y armocpepu. Merox xojum ce
TO NOCTIGKE je MATeMATHYKO-(m3mukn. 10 3HAYM Ja ce MPBO Ca3Haje 3aKOH (mm
3aK0HE) MO Kome ce moHama ojpeljennm mpomec. 3aTHM ce TO casHame 3amACyje y
BHAY MATeMATHYKHX jeJHAYNAA U Haj3aj] ce Te jeiHadunmme pemasajy, Oymyhm ma cy
NPOMEH/LHBE BeJIUYNHE 3aBHCHE OI OpOCTOPHHAX KOOpIWHATA W BpeMeHa.

Maremariukn npobiemu ca kojuMma ce cyodasajy mereopoaosu cy Gpojaum. IIp-
Ba Knaca mpobaema moTmue 0j ClokeHOCTH IudepeHnujaTEAX jelHAdMHA KOjEMA Ce
nojeuun nponecu onucyjy. la O ce TH mpobreMu IOHEKIE NMPEBA3UIIIN KOPUCTH Ce
MEeTOX JIMHEADH3ANMje THX jeanadnEa. Y OperiejHOM paly Hapemhe ce HEKH OTDHMEDH
3a OBO.

Ipyru selim mpobaem ce nojasibyje DM pemaBamby CHCTEMA jeJHAYMHA ATMO-
chepe. 360T CTOKEHOCTH aHAJIMTHYKAX NOCTYNaka pemasama npuberasa ce METORY
HYMEDUYKOT pelaBama Andepesnujalanx jengaunna. [Ipu ToMe ce nojasmyjy Gpojam
npoBaemu, o oa6upa anpokcuvanuja (meMa) y KOHAYHAM pasimkaMa 10 upobiema
NOYeTHUX M TPaEMYHAX yciaosa. alie ce mperien craBoBa HaydHHKA O OBOME OX
Laplace-a, Poincare-a, Lorenc-a 10 HajEOBHjHX ca3mama.

Tpehn BajKpyIHAjE MaTeMATHIKE OPOOIEM Y METEOPOIOTH]H NOTHYE O JuIeme
Ia 1 ¢y arMochepCcKH Hpomecy JeTepMUEUCTHIKN nan xaotndnn. O oBora u 3aBuCH
THI MaTeMATHUKAX OpUCTyma. Y n3naramy he OMTH DpHKa3aHd PasHH NOCTYNIH KOje
caBpeMeHa MeTeOpOJOTHja KOPUCTH Kao ¥ HeKH HepemeHH npobiremu.

Oucek 3a MeTeoponornjy Pusmukor dakynrera y Beorpany
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I[TPUJIOT IIOPEBEWKLY CKAJIAPHOT U
NHBAPUJAHTHOT (KOBAPUJAHTHOTI') IPUCTYIIA
Y AITPOKCMMUPAKLY TEH30PCKUX IIOJbA

3opar Ipamrosuh

Ha jenrom TunmyroM mpumepy paBHOT Hampe3amba CTPYKTYDE HeaTu30OBaHe Mpe-
HOM 9YeTBODOYBODHMX H30TapaMeTapCKMX KOHAYHHX eneMeHaTta MeMmOpame, nato je
HyMEPHUYKO NOTKpembeme — bap Kafl cy y OIHTaBy jeJHAYHHEe KPETamha OJHOCHO PAB-
HOTEXKe KOHAYHHX eNeMEHATa Y KPHBOJIHHH]CKMM KOOPIMHATAMA — NPHCTYLY KOjH Ce
OLNHKYje alpPOKCHMHDARmEM BEKTOPCKOT (M YONIITE TEH30PCKOT) M0Jba KAO MHBADM)AH-
Te (KepHena) ymecTo, mTO je yoGHYajeHO, ANPOKCHMHDAEeM CBAKe HEroBe KOO I-
Hate mocefuo (kao ckanapee yHKnmje).

AMS Subject Classification: 15A72,65D99, 73V 05

BTH BJ, Karannhesa 15, Beorpag u MU CAHY, Kreza Muxanna 35, Beorpaz

E-mail: mi@mi.sanu.ac.yu

ITPOBJIEMUM ITAKOBAKA
Bopbe dyrommuja
Y narame Hekmx reoMeTpHjckux obimka (mpeaMeTa) y 3aJaHH TeOMETPHjCKH 06-
nuk Ges nmpeknanama ca OUBEEM OCTBADHBAEKA MAKCHMAJHE NOOHTH 30BeMO mpobiem
nakosama. [lobur ce obmdHo 3amaje xao 36up ZOOHTH OJ CBAKOT YNOKEHOT mpemMe-
ta. IIpobremu oBe BpCTe Cy M3y3eTHO 3HAYAJHM y HPAKCH A MATEMATHYKH CY BEOMA
cnoxenn. [Ipnkasaliemo meke pesynrare makoBama OIYIAPHEX NPABOYTAOHHKA pe-

AIHAX IAMEH3H])a Y 3aJaHH NPAaBOYraOHWK DEAJHUX IHMEH3Hja A NU/BeM MaKCHMM3a-
nuje Hpoja ymakoBaHHX NpeIMeTa.

AMS Subject Classification: 90 C
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IMPUMEHA METOIA KOMBMHATOPHE OIITUMMUW3AIIUIE
¥ OITUMAJIHOM YIIPAB/BABKBY CAOGBPARAJEM

Cnobopnan I'ybepuruh

Y pany he ce mamoxurn ¢popMynammja 3ajaTka ONTHMAJHOT YIPABbama CAO-
Gpahiajem ma curmanmcaroj packpcErnm. Yxasalie ce, rakobe, ma ysoleme rpadosa
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xommatuGmmmocTn # cnelema ympasmadkux BekTopa oMoryhasa Ja ce oBaj 3aJa-
TAK MHTEPIPETHpa kKao 3ajaTak ojpefhupama HajOOMmEr 3aTBOPEHOr NyTa HA rpady
cirefema ympaBaukux BeKTOpa. Kao MeTox 3a pemapame OBOT 33IaTKa kopumhen
jé MeTox rpasama M OTPAaHAYABALA. 3agaTak je pemen 3a pa3IMyuTe KpUTEpHjyMe
ONTHMATHOCTH, KA0 ITO Cy YKYIHH BpeMeHCK: IyGHIH, KanaluTeT, Tpajamhe MUKy Ca.

AMS Subject Classification: 90 C

CaoGpahajuu daxyarer, beorpan, Bojsoze Crene 307

E-mail: draganr@L100.imp.bg.ac.yu

TRIGGER OF COUPLED SINGULARITIES

Katica (Stevanovi¢) Hedrih

By using example of nonlinear dynamics of a pair of coupled gears, the phe-
nomenon of appearance and disappearance of a trigger of coupled singularities and
homoclinic orbits in the form of number “eight” in the phase portrait, in the phase
plane is investigated. That phenomenon is an accompanying phenomenon of the
loss of stability of the local unique equilibrium position. For a generalized case
under certain conditions, a theorem of the appearance of a trigger of coupled sin-
gularities in the nonlinear dynamical conservative system, the first derivative of
the system potential energy of which is a product of two periodic functions with
different periods, and one bifurcation parameter, which is the cause for appearance
of new roots of these two functions, is defined.

Keywords: Nonlinear dynamics, singular point, trigger of coupled singularities,
theorem, stability, homoclinic orbit, conservative dynamical nonlinear system.
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VISUAL MATHEMATICS
Slavik V. Jablan

The International Society for the Interdisciplinary Study of Symmetry (ISIS
Symmetry) and the Mathematical Institute (Belgrade, Yugoslavia), are publishing
the electronic quarterly “Visual Mathematic” (“VisMath”), which one can find at
the address http://members.tripod.com/vismath/ or http://www.mi.sanu.ac.
yu/vismath/.

“Visual Mathematics” (VM), similar to the goals of the International Society
for the Interdisciplinary Study of Symmetry (ISIS-Symmetry), is a forum for the
dialogue between artists and scientist. On the other hand, it has a more specific
focus than the printed journal “Symmetry: Art and Science”, The Quarterly of
ISIS-Symmetry (1990-).

VM publishes original works in the following sense:

- mathematical research papers with new results and some attractive illustra-
tions,

- artistic papers with new pieces of visual information and some mathematical
links,

- mathematical-educational papers with new methods or approaches,
- mathematical-historic papers with new facts or new interpretations,

- survey papers with new approaches

The main goal of VM is the show the BEAUTY OF MATHEMATICS in
a broad artistic-scientific context. As a secondary aim, VM tries to correct the
negative tendency that led to the unpopularity of mathematics in school and the
lack of public understanding of this field.

Although we do not expect that all papers will be fully readable for all sides,
but we suggest including such visual information that help to build more bridges
among disciplines. Therefore, VM differs from almost all current electronic mathe-
matics research journals, that are straightforward extensions of the paper journals,
using computers merely to share and distribute articles of an essentially traditional
nature.

From January 1999 when the journal started, 43 papers and 18 math-art ex-
hibitions have been published. The next issue will be published at the end of
September 2000.

Matematicki institut SANU, Kneza Mihaila 35/1, Beograd

E-mail: jablans@mi.sanu.ac.yu
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AN APPLICATION OF NOETHER’S THEOREM TO
NONLINEAR ANISOTROPIC ELASTIC MATERIALS

Jovo Jarié, Kikuo Kishimoto, Teijun Wang, Masaki Omiya

Very recently the concept of anisotropic tensors, or structural tensors, which
characterize the anisotropy was extened to join the so called principle of isotropy
of space that an anisotropic tensor function is expressible as an isotropic one (with
the structural tensors as the additional tensor agencies). There are three benefits
of this concept. I. it allows constitutive equations to be formally expressed in
isotropic forms irrespective of the actual anisotropy of materials in consideration.
II. the effect of anisotropy in the constitutive equation becomes more clear via
structural tensors. IIL. the constitutive equation is of coordinate free form.

We add another most significant benefit; we may approach the problem of
conservation laws for anisotropic materials using Noether’s theorem as we do for
isotropic material. It is the aim of this paper.

Faculty of Mathematics, Studentski trg 16, Beograd, Yugoslavia

E-mail: jjaric@eunet.yu

IIPOILECUPAIE BUOMEIUIIMHCKNX CJIIUKA 1 CUTHAJIA

Anexcannap Josanosuh, Henan Annonoscku, Muan Bynar,
Besxo Ilynbepcku, I'opan Mapkosuh, Ilejan Mwuiskosuh,
IHparomwy6 IMMepummh, Cnasuma Tamoypuh, Anexcanmap ¥ 3enai

T'pyna 3a HHETeNHreHTHE CHCTEMe (GIS) ra MaTemaTHIKOM (aKyITETy el HmH3
roAMEa pajd HA 33JaNUMa IpPONecHpama MUKDOCKONCKAX CHAMAaka o fOuoMe IUIHE-
CKUX CHTHAJA, MTO je obesbeljeno caMoCTanHOM H3IPAJKOM BECOKOTEXHONOMKUX CH-
crema, CCD-MmKpOCKONR, Kao U KOMIjyTePH30BaHUX EEG u EKG cucrema. Ko-
pucannu pesynrara GIS cy Gmonomkm u MeIMIMHCKA MECTUTYTH M KAMHHKE. Osa
HNCTPAXKHBABKA CY MOJAP:KAHA OJI CTpaHe MHT muoBanumoHEM npojextuMa ox 1994. ro-
muEe. http://www.gisss.com

Maremarmuku pakyarer, Crysesrckn Tpr 16, Beorpan

E-mail: aljosa@infosky.net
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AITPOKCUMUPARKBLE ¢YHKIIMNJA 3BMPOM EJIEMEHTAPHUX
TPUTOHOMETPUICKNX M EKCIIOHEHTHHNX $YHKIIUJA

Bopa Josanosmh

IIpukasamn cy nasoheme, kopumheme n HajsEavajanje ocobuue jennor amrebap-
CKOT METOJa 32 ANPOKCHMANH]Y TPOH3BOJsHEe TabemapHO 3ajaTe (yHKIHUje ca eKBUIH-
CTAHTHUM KODAKOM apryMEHTA ¥ BHAY CyMe eIeMeHTADHEX (YHKIWja Yuje ce NUCKpe-
THE BPeIHOCTH MOTY TeHepHCATH MCTOM JIMHEAPHOM PEKYDPEHTHOM DeNanujoM IpyTror
pena ca jeaEuM nehUMHUIUOHUM IapaMeTpoM.

Waxo nmocenyjy u3BecHa OrpasWyYema, OBAKBE ANPOKCHMAIWje HIAK MOTY IaTH
ojIMYHe pesyiarare y MHOrmM npumenama. OBge je TO mOKa3aHO HA NPHEMEPY IPH-
DIMAKHOT IPeJCTaB/bakha KOOPAUHEATA BEKTOPa T0N0Xkaja 1 Op3nHa BeIHKAX MIaHeTa |
Mecena. lobujern pe3ynTaTs jaCHO HCTHYY CYNEPHOPHOCT OMHCAHE METOMIE ¥ OJHOCY
ra Yebumesibese anpoKCHMaNUje Koje ce MHaYe CTAHAADIHO KOPHCTE ¥ aCTPOHOMCKO]
IpaKCH.

JINTEPATYPA

1. Jovanovié, B. (1987), An Approzimatic~ of Tabulated Function, Publ.Inst.Math.Belgrade,
41(55), 143-148.

2. Jovanovi¢, B. (1989), An Analytical Reos sentation of Ephemeris Data, Celestial Mechanics,
45, 317-320.

3. Josanosuh, B. (1997), Anpoxcumamueno npedcmasnane efesmepuda y dunamuxroj acmpo-
HoMuju, MarucTapcka Tesa, MatemaTuuxum gakynrer, Beorpaa.

AMS Subject Classification: 65D 15, 41 A99

AcrporoMcka oncepsaropuja, Boarmma 7, 11000 Beorpan

E-mail: bjovanovic@aob.bg.ac.yu

WAVELET TRANSFORMS AND THEIR APPLICATION

Predrag Jovanovié!, Dragutin Durovié¢?, and Nadeida Pejovié?

Wavelet transforms with Morlet analyzing function have been discussed. The
discussion includes comparisons of wavelet transforms with Fourier transforms and
their application for decomposition of a model data time series into time-frequency
series. It is also shown that the value of Morlet wavelet function parameter has a
great influence on the mathod’s selectivity and statistical significance of obtained
spectra. The continuous wavelet transform of a discrete time series was computed
as the convolution of the data with scaled and translated version of Morlet wavelet
function.
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SYNTHETIC THEORY OF ASTEROID MOTION:
PROPER ELEMENTS AND CHAOS

Zoran Knezevié¢! and Andrea Milani?

We developed a new, purely numerical procedure for the computation of “syn-
thetic” proper elements of asteroids, which consists in: (i) numerical integration of
asteroid orbits in the framework of a realistic dynamical model, (ii) online digital
filtering of the short-periodic effects, (iii) Fourier analysis to remove main forced
terms and find proper modes with given arguments, and (iv) checking the accuracy
by means of the running box tests.

By means of this theory, we produced a new set of accurate proper elements and
frequencies for 10256 outer main belt asteroids between 2.5 and 4.0 AU. For each
integrated body we provide an individual estimate of the accuracy of the results,
and of the maximum Lyapunov Characteristic Exponent; these data enabled us to
conduct a comprehensive, yet straightforward statistical analysis of the results, and
to produce a “dynamical portrait” of the outer main belt as a whole.

We achieved an average improvement of the accuracy of new proper elements
with respect to previously available ones, computed by means of our analytical
theory, by more than a factor of 3. In terms of the relative velocity this means that
the typical accuracy is of the order of ~ 5 m/sec.
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KOJIMKO C¥Y INOBPE YHYTPAIIKLE METOIE
3A JIMHEAPHO ITIPOTPAMUPALE?

Bepa B. Kopauesnh-Byjuuh, Mupocnas /1. Ammh

[Tozraro je na yHyTpamme MeTole pemasajy npobiaeM IMEEAPHOT HPOrPAMADAHA
¥y HOJMHOMH]jAJHOM BDEMeRY, JOK CHMILIEKC METOJA 3aXTeBa €KCHOHEHNUjaaHO BpeMe
3a pemasame oapelhennx kraca mpobaema. ¥ paiy ce mokasyje Aa je M 3a yHYTpalIme
meroze Morylhie korcTpymcaTn krace ,aocux” mpobrema. Pamu ce o hamummju npu-
MaJHO [IereHepucanux npobiema Malux AUMeH3Mja KOje 49ak HH CTaHAApIEM pobycHu
IaKeTH 33aCHOBAHM HA YHYTPAWIBHM MeTONAMa He MOTY Aa peme 300T HyMepHUKHX
remxoha. laje ce Teopujcko ofjammene 0BAKBOT NOHAMIAMA.

AMS Subject Classification: 90C

dakynrer opranusanmonux mayka, Beorpan

E-mail: verakov@fon.fon.bg.ac.yu

INPUMAJIHO-OYAJIHA METOIOA 3A CEMUIE®MHUTHY
PEJTAKCAIINIY ITPOBJIEMA TPTOBAYKOT IIYTHUKA

B. B. Kosauesuh-Byjuuh, M. M. Yanranosuh u J. J. Kpatuna

Pasmatpa ce momamame npuMajimO-AyalHe MeTOJe HA CeMHAE(MHMTHO] pelak-
canuju npobnema TProBavykor myTHHKA. lIpefgaxke ce MOYeTHa Tauka KOja MPHIALA
PEeNATHBHO] YHYTPAIkbOCTH JOMYCTHBOT CKYIa, 3aTHM OPONELYPa HTePATHBHOT 104~
Bama HaDyMeHHX OTPAaHMYeHA M e(uUKacHMje padyHame oxrosapajyhmx omepatopa.
Ha mpuMepnMa ce maycTpyje Aa ce Ha 0Baj HAUMH BpeMe W3BPIIABAHA cMamyje u 10
40 myra. Pasmarpajy ce u nornpobuaemu nobujern puxcmpamem oxpeljernx mpomen-
BUBAX y NPONENyPH IPAHAKA M OrPAHAYABAMA.

AMS Subject Classification: 90

PaxynTer OpraEH3aNEOHMX Hayka, Beorpax

E-mail: verakov@fon.fon.bg.ac.yu
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JEIHA NPUMEIBA O KJIOTONIW 1 TAMA $YHKIWNJINA

Wnuja B. Jlazapesuh u Bparucnas 1. Mpuyanus

Y panmy je maT mpejmor YOMITEHa KIOTOHIE (Cornu-jese cnmpalne, mpelasHe
KpHBe) — KDHBE Y PaBHH M3 (aMuinje mceygocnnpana. Wssenene cy mapaMeTapCcke
jeHAYMEE YONmTEHe KIOTOMZE, a OJATIe Cy JOKAIM30BAHE aCHMIOTOTCKE (cTexne)
Tauke, IpW deMy ce mojasmia u rava ¢ysxuuja. Ha ocmosy PeOMeTPHjCKHX 0CO-
OMEA MOCMATPAHUX KDHBHX H3BEJEHH CV 3aKBYYOH O moryhroctiMa yrephuBama
npubamkanx 06OCTPAHMX OTpaHHYeHa OBAX Tadaka, MTO y CIOPE3H Ca MPETXOIHNM
npy#a, KOJTHKO je ayTOpPMMA I03HATO, HOBY MOTYNHOCT MHTEPBANHOT OTrpAaHEYABARBA
raMa (yHKOUje, Tj. H3padyHaBaiba BPEAHOCTH Y BEHOM OCHOBHOM HHTEDBAILY. To ce
W3BOJM HA OCHOBY HejeIHAKOCTH

2m+1 13, \Zk+l-a 2m+2 2ietl—a
k{Gn=d)7) kﬂ%_%(m_r
kEO (-1 et < m(e)wsE < kz—:(} (=" “mer=a
HIN
2m+1 2m+42

1k __(2nm)2AEme T vk ((@nenm)Prrize
kgu( 1) @mnere—a) < M@ g < kgo( 1)* GrrnieEr=a)

y3 Boljeme pauyyHa O BPeAHOCTHMA NapaMeTapa m u m.

AMS Subject Classification: 41 A28, 33B15

Yunsepaurer y Beorpaxy, Enexrporexmmuxu dakynrer, Kareapa 3a maTeMaTHKy
npumemery y enekrporexmmmy, 11120 Beorpax, m. ¢. 35-54, Bynesap kpasa Auek-
caggpa 73

E-mail: iricanin@galeb.etf.bg.ac.yu

MATEMATHWEA, MATHEMATICA© 1 IPUMEHE

Anekxcagmap T. JInnkoBckn

IIporpamckn maker Mathematica ¢pupme Wolfram Research Inc. mMa orpomae
morylimocrn kopumhema y pasaum MaTeMaTHIKM DPOGJIeMEMA, HOYEB OA HyMepHd-
KHX IPOPAYyHA, IPEKO CUMOOTMIKHX KaJKynanuja u sappmasajyhn rpaguukuM npe-
3eRTanujaMa. AYTOp je YecTO KOPUCTHO IpOrpam Mathematica y crom maydHOM
ucTpakupamy 1], y HACTABYM aAHANATHYKE, IPOJeKTHBHE 1 anrebapcke reomerpuje [2],
KAa0 H y Pa3EOBPCHUM OPHMeHaMa. ¥ HOCIeXme BpeMe ayTop je uMao 3HaYajHy capa-
My ca xemmuapuma (MoZempame Qpakmumja y xpomMarorpaduju (3]) n ¢pm3muapuma
(Mozenupame mpomeca aTepockaepo3e KPBHAX CyAOBA NPUMEHOM TeopHje KaTacTpo-
da). O tuM npumerama Oulie peun y OBOM H3nmaramy.
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COMPATIBILITY CONDITIONS FOR FINITE
DEFORMATIONS OF COSSERAT SHELLS AND PLATES

Ilija Lukacevié¢ and Smilja Milanovié

The compatibility conditions of elasticity are given a bimetric formulation
based upon a systematic use of covariant differentiation with respect to the ref-
erence configuration. That is applied to two-dimensional Cosserat surfaces.

The purpose of this paper is to apply bimetric formulae of differential geometry
to Cosserat continua to obtain formulae for finite deformations of thin shells and
plates.

AMS Subject Classification: 73

Faculty of Mathematics, Studentski trg 16, Beograd

E-mail: smiljaml@matf.bg.ac.yu

N3PAYYHABAKBE BPEJHOCTH ITIOJIMHOMA
OIPUMEHOM MATEMATHUYKHNX CIIEKTAPA

Josarn Mamuh

Y 0BOM pajy HM3TOKeHA je HOBA METOJA 33 H3PAYyHABAHE BPEIHOCTH MOJHHOMA
kopmmhiesmem maremarmuknx cmekrapa (cmexrapa M. Ilerposufia). K. Opaos je mao
jemEy CHEKTPaJHy MeTOLy NPHMMEHOM ONepandje MHOXEHmA MATeMATHYKHX CHEKTAPA
y muBy cMamema Opoja MaTeMarmukux omepanumja. Jame cmameme Gpoja omepa-
muja Moke ce octBapuTH npumeroM Besyosor crasa. Bpemmoct monmmoMma ce Moxe
u3padyEaTH NoMONy ocTaTka lesbema MATEMAaTHYKAX cmekrapa. llorpebro je jeamo
Jememe u jeqno cabupame (nim Ofy3uMame) cuekTapa. PasMaTpajy ce ciyuajesn me-
n06pOjEEY U PATMORAMEMX KOe(HUIMjeHATa DOIHEOMA (APTyMEHT NOJHHOMA je Takobe
nen0bpojaE uIM PANMOHANAH).
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Mopex Tora matu ¢y ypahesnm npuMepH KOjE MIYCTPY]y UPHMEHY IpeLIOKeHe
metoge. Paspaljena je mporpamcka moApmka 3a paj ca MATEeMAaTHYKHM CHEKTPUMA.

Yumsepauter y Humy, Ipupoaro-maremarnukn ¢axynrer, Rmpnaa n Meromuja 2,
18000 Hum.

VISUALIZATION OF DIFFERENT FIELDS OF MATHEMATICS
Eberhard Malkowsky and Vesna Velickovi¢

In this paper we visualize different fields of mathematics, geometry, differential
geometry and crystallography. For this purpose we applied our software for drawing
mathematical curves and surfaces on computer screens, printers and plotters. The
curves may be given by parametric representation or equations. The surfaces may
be given by parametric representation.

AMS Subject Classification: 53 A 05, 68 N 05

Prirodno-matematicki fakultet, Univerzitet u Nisu, Cirila i Metodija 2, 18000 Nis

E-mail: ema@Bankerlnter.net vvesna@BankerInter.net

OPOBJIEMUW ¥ MEIUIIMHU U MATEMATHUEA
Casa Muhuh

Y pany he 6GuTu mpencTanneHM HEKW MeIMIUHCKH Mpobremu u moryhrocT npu-
MeHe MATEMATHKE 33 BHXOBO DellaBame.

AMS Subject Classification: 90C

Ypomomka kmanka, Beorpax, I'emepana fKxarosa 51

E-mail: savamira@eunet.yu



102 Applied mathematics

UMIIJIEMEHTAIIMJE METOOA EJIVMMUHAIIMIE KBAHTOPA
Y HEKMM MATEMATUYKUM TEOPUIAMA

Hapro Mujajnosuh, Anexcanmap Josanosuh, Muomup Puctuh,
Harama Iobpamunosuh, Bramumup Anekcuh, Brnamavmup ununosuh,
Mapujana Jaukosuh, Oma Josanosuh, Paka Josanosuh,
Mapujana Jlykuh, MBona Mapuh, l'opan Mapxkosuh,

Maja Mummunh, Bnamuvmup Ileposuh, Cphan Ileso

I'pyna je myxe BpeMena aETa:KOBAHA HA COOTBEPCKUM HMMIICMEHTAIM]AMA eTUMI-
Halmje KBauTopa 3a Monammukn pagyn npsor pexa, Teopujy anreGapckn 32 TBOPEHAX
nomba u Teopmjy peanso sarsopernx noma. Emmmumamujom KBAHTOpA Ce pa3pemasa
murame oanyansocTa. Cama MeTOja je BHCOKe alrOPHTAMCKE CIOMKEHOCTH, IMTO je
OTERABANO COPTBEPCKe MMIIEMEHTANHMje W OrPAHEYABANO edukacHocT. Hame cod-
TBEPCKe NMIUIEMEHTANuje, Pealu3oBane HAKOH HU3A ONTHMH3ANWOHAX 3AXBATA, OMO-
ryliaBajy WETeTHTEHTHO pemaBame NPHIMYHO CIOKEHHX MATEMATHYKAX 3ajlaTaka, a
MMa]y W METepecasTHe APYre IPHMEHE.

Maremarnurn dakyarer, Cryzentckn tpr 16, Beorpan

E-mail: aljosha@infosky.net

A NEW PRIMAL-MIXED 3D FINITE ELEMENT
IN ANALYSIS OF PLATES AND SHELLS

Dubravka Mijuca

In the present paper the primal-mixed finite element scheme, able to cope with
unmodified, completely 3-dimensional constitutive laws is developed. One of the
basic motivations for the development of such method is the increasing importance
of reliable, 3-dimensional material formulation. In addition, the objective was to
attain numerical efficiency, including the fully 3-dimensional continuous displace-
ment and stress fields. The performance of a new low order three-dimensional
HC8/9 finite element in the CO continuous stress and displacement coordinate in-
dependent primal-mixed formulation is investigated. The main goal is to show
that this element can be reliably used in the case of regular plates and shells mod-
el problems. The present approach is based on the known stationary Reissner’s
principle in the linear elasticity. It is amply recognized and recently numerically
proven that primal-mixed finite element formulation, having the displacements and
stresses as fundamental variables, has many advantages over a primal finite element
formulation, where fundamental unknowns are displacements only.

AMS Subject Classification: 74K 20, 74K 25, 74505

Matematicki fakultet, Studentski trg 16, 11000 Beograd
E-mail: dmijuca@matf.bg.ac.yu
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[NPUMEHA MATEMATUYKHNX MOIIEJIA Y
NEH3MOHO MHBAJIMICKOM OCUTYPABY

Jlazap JI. Munuhesuh! u Cresan P. Cresnh?

AHATHIA CAJANIBEr CTama MeH3uoHO-mEBamackor ocurypama (IIAO) ykasyje
na notpeby pefie mpumene maygnmx gocrureyfia y ympasibamy mpomecuMa bysKIN-
OHHCABA W Pa3BOja TOT CHCTeMA. KApaKTePHCTHYHO je Oa Ce Ca3Hama M MeToJe 3
AKTyapCKe MAaTeMaTHKe HeAOBOLHO IPHMEBY]y ¥ 0BOj 061acTH, U ako je mo3HaToO, Ja
ce B3 cIpydHe M HAYUHE TEODHjCKe MOMIOre HE MOTY THHMTH KBAJMTCTHHJH HOMANH
v passojy IIHO. '

IpenMer pa3MaTpamba 0BOT PAla je U3paja MATEeMATHYKO-CTATHCTHYKAX MOIET
KOjH €r3akTHO OApaxaBajy (yHKIHHAIHE OJHOCE mameljy mojemuENX KaTeropmja y cu-
cremy [IMO. Cmatpamo xa ce nomoliy nobujenux MoJena M CaBPEMEHHX DAdyHAPCKUX
cpeacTaBa mory obe3bemuTn nOTIyHEEje HEDOpPMALK]jE 3a yenemunje Bofeme nonuTHKE
y 0BOj cepm ApymrTBeHOr KnpoTA. W3Benenn mozenn ce 3aCHHBAJY HA CTOXACTHYKHM
IpONecHMa, jep ¢y BpeMe HACTyNakha HHBATHAHOCTH 1 CMPTHOCTH CiIy4ajHe BeIHYHHE.

Byayhn na je WEBAINIHOCT ANCTPAKTAH NOjaM, KOjH, namel)y ocranor, 3aBucu
OJl CTemeHa pa3Boja: CPeACTaBa 3a paj, APYIITBEHE CBECTH W OpPraEm3anuje paja y
cBakoj 3emmu, moTpebHO je y3 u3BejeHe MoJene CAaYMHUTH U NpUMEpPEHHje aKTyapCke
tabanne.
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HOBE OIITUMAJIHE KAPTOTPA®CKE ITPOJEKIIJE

WNean HecTopos

Ilpegasame ,Hope onTmvanse kaprorpadcke mpojexmuje” mocsehemo je m3ma-
nakeny KOHQOPMEMX KapTOrpadckhx mpojexnuja koje Om, mpema KPUTEPHjyMHUMA
MHUHEMAJIHOCTH Aedopmanuja, Omiae Bome on mO3HATHX, M OO Cala, yobuuajeno kKo-
pumfiennx, XapTorpa¢cKux IpojeKnuja.
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Ja pasmky 0 Tpa,IMIMOKATHOT MPHCTYIA OBOM PODIEMY, I e ce KapTorpadcke
npojexnuje oxpelyjy Tako Za ce Ha OCHOBY 3aJaTHX NOYETHHX YCJIOBA Tpake ONTH-
MallEe (yEKNMje mpecinHKaBaba, a 3aTHM Ce ¥ 3aBMCHOCTH O BHX oapehyjy dymk-
mmje oxrosapajyhinx nedopManmmoEmX mapaMerapa OpOjeKnuje, OBAE Ce NpHMemYje
TAKaB HauuMH oxpelnmBama KapTOrpaCKUX NpOjeKnuja rae ce Ha OCHOBY ONTHMM30Ba-
aux (yHKIuja TMEeApEEX JeopMmanuja Hazase (YHKIHje OPECHMKABAKA U (YHKIEje
JAPYTHX HENO3HATHX KAPAKTePUCTHKA.

Y numy pemapama OBAKO IOCTAB/BEHOT 33,JaTKA M37akKe Ce MATEMATHYKH ANAPAT
¥ OKBHDY KOT je TPaeHO HyMepHYKO pememe 0xrosapajyher rpanmunor mpobaema.
[Ipn TOM je ka0 monasmmrTe 3a M3HAJAKEEHE HOBUX KOHPOPMHEX KapTOrpa@CKUx mpo-
JEKIuja, YCTAaHOBJBEHUX HA OCHOBY KapakTepa M Dacuopeja AMHEADHHX AehopManuja,
kopumbiera Iloacorosa mapuujanra udepeHnujanEa jeJHAYNEA Ca TPAHMYHAM YCIO-
BoM YeOumesa. 3a MeTOX HyMepHYKe MHTErpanuje ose jemmauwne m3abpaxm je MeTox
HAJMABUX KBaJpara, jep OH Jaje TayHy BPeJHOCT TpaskeHe XapMOHHjCKe (YHKImje
THHEAPHE pasMepe, J0K je TPAHMYHM YCIOB 3al0BoJbeH npubamxno. IloacoHosa je-
JMHAYMHA NMA BEJIUKK TEODHjCKHA 3Ha4aj ¥y MaTeMATHUKO] KAPTOrpaujd, jep ce meHoM
WHTErPanujoM Moxke n00uTH Bennku Gpoj, KAKO MO3HATHX, TAKO U 3aCaj jOII HENO3HA-
tux KoEGOpMEEX mpojexnmja. [lomenyTa jemmadumma, m3BemeHa 3a caydaj mpecnuKa-
Bama ODPTHOr enuncomja Ha PaBaH, NPeICTABHA NOKYIIA] A4 Ce Ja AONPHHOC OBOj
npobremaTumy.

Iajy ce excmepuMeHTaJHA MCIMTHBAHA KOja NOKA3yjy Ja HOBO#oDHjere azamTa-
bumme koEpOpMEE mpOjexmUje, KOje CY ONTHMH3MPAHE H y MUEAMAKCHOM M y BADHja-
IMOHOM CMHCIY, pa3MaTpaHa NOJPYdYja NpeciuKaBama Mory Bosbe KOHGODMHO mpe-
CIMKATH HEro WTO Ce TO YMHANO npuMenoM Hajyemhe xopmmlienx npojexmmja xox
nac: [ayc-Kpurepose n Jlambeprose mpojexmuje. Komaumo, Moxe ce 3akmyanTn g2
cuMeTpudHe ajnantabunme KOHGOPMHE IpOjeKnuje Kajy AOBOFHO PABHOMEDAH PACIO-
pei nuHeAPHAX JAedOpManuja M HOBOJbAH ONHOC BHUXOBHX €KCTPEMEHX BPEIHOCTH, Te
J2, Ce CTOra OBe NPOjeKnuje MOry YCHeIIHO KOPHCTHTH Kak0 3a NPHKAIHBAIE MambmX
noApy4ja HA 3eMibH, TAKO M 3a NpHKa3uBame Behux 3eMasba, KOHTMHEHATA, OKeaHA
Ka0 u Jpyrux HeOeckHx Tena.

Kmyuse peun: Onrmmanme kaprorpadexe npojexmuje, Ilpeciukasame o6pTHOT
enunconsa Ha pasas, OOpEyTH 3ajaTak MatemaTwuke kaprorpadumje, llmpepenmu-
JanHe jelHauMHEe MaTeMaTH4Ke KapTorpadumje, lloacorosa napuujansa mudepernuja-
Ha jenpasnna, Kpurepujym Yebumesa, Kpurepmjymm MunumamnocTn megopmanmja,
Ananrabunse cuMeTpHYHe KapTOrpadcke Ipojexnmje.

['pabesnrckn ¢axynrer Yumpepaurera y Beorpagy, Bya. xpama Anexcammpa 73,
11000 Beorpapn

E-mail: nestorov@grf.bg.ac.yu
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ON THE GALACTOCENTRIC ORBITS
Slobodan Ninkovié

A particular case of the stationary gravitational potential with axial symmetry
concerning the Milky Way is considered. Some special cases of calculated orbits are
presented. The results are obtained by solving the differential equations numerically
applying the Ruunge-Kutta Method.

AMS Subject Classification: 85

Astronomska opservatorija, Volgina 7, 11160 Beograd-74, Yugoslavia

E-mail: sninkovic@aob.bg.ac.yu

NEKHOROSHEYV STABILITY OF ASTEROID MOTION

Rade Pavlovié and Zoran Knezevié

We investigate a long term stability of asteroid motion in the framework of
Nekhoroshev's theorem by studying the local geography of phase space. Using the
results of numerical integrations of more than 10000 real asteroids in the outer part
of the main belt by Knezevi¢ & Milani (Z. Knezevi¢ & A. Milani, Synthetic Theory
of Asteroid Motion: Proper Elements and Chaos; this meeting), we divided the
phase space by the values of maximum Lyapunov Characteristic Exponents (LCE).
We set up a grid of fictitious asteroids on each of the areas of assumed stability and
made numerical integrations of equations of motion for a long enough span of time.
To search for the no-resonance domains of the Nekhoroshev structure, we analysed
gradients of the LCE in a number of main belt regions and estimate the stability
of asteroid motion.

AMS Subject Classification: 85

Astronomycal Observatory, Volgina 7, 11160 Belgrade 74, Yugoslavia

E-mail: rpavlovic@aob.bg.ac.yu

AHAJIN3A KOMINOHEHTH IVUCIIEP3MAJA
IIPU U3PABHAKY MPEKE JIOHTUTYIIA

C'muropuje Ieposuh! u 3opuna Ilserkosuh?
[Ipo6nem TesxkuHa y 3a0aTky H3DABHAILA Mpexa JOHTHTYJAa N0 caja HEje pas-

pemen 300r Hemo3HaBama CTPVETYPE MUCHCP3Mja onaxama. llpm m3paBHamy Aena
Esponcke mpesxe noaruryga (ELN), koje je paliero y okBupy NpojexTa ykbydema
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Beorpana y osy Mpesxy, amanusupamm cy HOBM Mogem 3a oxpelmsame xommomen-
TH jucnepsnja onaxama. OBEM MoJenmMa Go/be je ommcama CTPYKTypa AMCIep3Hja,
TAKO Aa cy TexuHe Ommke HUXOBHM IPABAM BPEHOCTHMA OJ A0 cana kopumbiemmx.

! I'pabesusckn dakynrer, Byr xpamka Anekcanzpa 73/1, Beorpax
? Acrporomcka oncepsatopuja, Boarmma 7, 11160 Beorpan-74

E-mail: zcvetkovic@aob.bg.ac.yu

HOBA #A3M JIOTUKA U BHLEHE IIPUMEHE
Iparan Pagojesnh

Y pany ce maje mpuka3 ose dasn noruke ([0, 1]-Bpeamocma normka) xoja je 3a
pasnuky Of AOCaJallBbHX KOMIUIeMeHTapHA kinacuyHoj (Bynosoj) mormmm. Ocmosma
MambkaBoCT mocrojelimx ¢asm ,normka“ je camMo XEeNMMMYEO Clarame ca KAACHIHOM
JOTHKOM, IITO UMa 33 mociemuny: (a) excmnosmjy Gpoja moryhux mormukmx gopmyia
y 3aBucHOCTH 04 6poja Moryhux BpelHOCTH HCTHHHTOCTH NOTHYKEX QyHKmHja, (6) me-
Je/IHO3HAYHOCT eKBHBAICHTHHX ¥ KITACHIHOM CMHCIHY JOrMukux ¢popmyna, u (B) Hesa-
JOBO/bABamhEe OCHOBHMX IOCTYJNATa KIACHYHE JOTMKE — 3aKOH MCKBydema Tpeher m
koHTpauknuje. Csu 0B mpo6aemu npesasuberu cy y BOBOj da3m normmu.

Y pany he ce maycrposatn moryhmocTE mpumeme HOBe (a3m JOrmKe Ha Cie-
Aehmv mpumepuMa: (a) JoEOmeRe OZMyKa HAa OCHOBY Bume aTpEGyTa H (6) amamnsa
NOY3JaHOCTH HECTAHJAAPAHAX CuCTeMa (OHOJOMKO-TEXHHYKHX, HID).

AMS Subject Clasification: 90 A

Wactaryr ,Muxajno Hymur -, Georpan, Bonrnma 15

E-mail: draganr@L100.imp.bg. ac.yu

OBJEKTHE ®YHKIHAJE 1D CUCTOJJIMUYKHNX IIOJbA
3A PEAJIM3AIINIY MPOU3BOJA MATPHUIIE 1 BEKTOPA

Hparan M. Panbenoeuh, Urop K. Munosarosuh u Pyxuna Crarkosuh

Hobumo ox cnemeher anropuT™a 3a NPOM3BOA MATpHIE M BEKTOPA

for k:=1 to N3 do
fori:=1to N; do
a(i, 1,k) := a(i,0,k)
b(i,1,k) :==b(i — 1,1,k)
c(i,1,k) := c(i,1,k — 1) + a(4, 1, k)b(i, 1, k)
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IpHM YeMy Cy MHHANHjANEE BPeIHOCTH a(i,0,k) = aik, b(0,1,k) = by, ¢(i,1,0) = 0.
Ko/ CTAHJADHOT TOCTYNKA IPOjeKTOBaKkA J03BObEHA NPABIM IPOjeKTOBA®A CHCTO-
JMYKHX 00ba CY:

g=[00", g=po01T, g=[01".

Oaropapajyfia cucTonuyka mo/ba 03HAYHMO C2 SV1, SV2 n SV3, pecmextusro. Omo
IITO je HOBMHA OBOT pPaja, je Ja NOCTYNaK 3a CHHTE3Y CHCTOJNMTKHX noma xoju Om ce
fazMpao Ha pe3yJNTATHMA OBOT paja JONYyMTa Aa Cy H MpaBLy IPOjeKTOBABA:

=1 -1, g=0 -17, g=[-119", g=0 117,

rakobhe n03BomeHu. 3a OBE NPABIE npojekToBama ce xobujajy TOMOJIOWEKHA HCTA CH-
cToMmuKa mO%ka koja fiemo osmauasatu ca SV4. Cpa oBa nosba cy zo6po npoydeHa y
TUTEpPATYPH, ca 1 Oe3 ONTHMAJIHNX KAapaKTePHCTHKA (pmpern [3]).

JIMTEPATYPA
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jymuma 3a uzbop samanur mpancHopMayUja 30 CUNMETY NAGKEPHUT CUCTROAUNKUT NOLGE,
INFO‘99

3. JI. M. Paubenoeuh, Ofjexmue fynxyuje 30 CUNMEIY CUCTROAUNKUT NOLA, JlokTopcKa Ju-
cepraimja, [IM® IIpmuruna-Kpymesail, 1999.
Buma nocnosra mkona Kocoso Ilome-Baane

E-mail: ganacd@bankerinter.net

[IPUMEHA METOJIE KOHAYHUX EJIEMEHATA
HA PEIIABAIGE MAPIIAJAJTHUX
MUSEPEHIIMIAJIHUX JETHAYWNHA

Anexcannap Cenvax U {Mna,nen Bepxonﬂh}

Anasumsupana je MoryfiEocT npumMere MeTOJa KOHAYHUX eNeMEHATA HA PEMABAe
$usuukux npobieMa KOju MOTY Ja C€ OMMILy napuujanEnM AudepeRnujatiuM jena-
qmHAMA ¥ 0AroBapajyhuM moweTHEM M/Uan TPAHAYHAM YCIOBUMA. MeToaa KOHAYHUX
e/IeMEHATA je yBeJeHa IPEKO BApHjanuoHe dpopmynammje npobrema, IpUMEROM lanep-
KMEOBOT IOCTYIKA, KOJH, Y3 jeinocTaBHo yBoheme n Hasumx ¢dymknuja (METEPIOTANH-
ja) 1 KOHAYHHMX eJemeHaTa kao CyOjoMena npobrema (mickperusanuja), omoryhasa
NpemE3Ey MATeMATHYKY aHAlu3y Ca MOY3JaHOM HPONEHOM IPEIkKe UETEPNONANMje H
muckpermsamuja. Moryhroctn MeroZe cy uilyCTpOBaHe NPUMEpUMA pemasamba Ipo-
Bena HANORCKOT CTAFha YBPCTOT Tela Ca MPCIMHOM (eIMITIIHN IPARATHM npobaem ca
CHETYApPUTETOM) H HECTANMOHADHOr HENMHEAPHOT TePMOMEXARIIKOT npobrema (cu-
MyJamuja IPOLECcA ca IPOMEHOM CTamba U CIPYKTYPe MaTepmjana, Kao mWTo Cy THBeHke,
Ka/beBe U 33aBAPHBABE).
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Mammuckn daxynrer, 27. mapra 80, 11000 Beorpaz
E-mail: sedmaka@EUnet.yu

TEOPUJCKM X METOIOJIOIIKW ACIIEKTH
IIPUMEHE METOIE MOHTE KAPJIO

Cresan P. Cresuh!, Jlazap JI. Muauhesuh?

3nauajna mpumena meroge Morte Kapno ce ommocu 1a ncTpakusame KOMIIek-
CHHX CTOX&CTHAYKHX M AMHAMUYKAX cucTeMa momohy m3soliema excmepmmenarta ma
onpehenuyM THIOBAMA MATEMATHYKHX M JIOTHYKAX MOZENA.

IIpenmer pasmarpama OBOI paja je erafopamuja TEOPHjCKEX H METOXO0MONKAX
acmekara y3 obpasnoxeme aMOMjeHTa, Pa3HOBPCHOCTHE M MIOJOTBOPHOCTH IpHMeHe
masenene Meroze. Crpykrypa pana je cremelia: cumynammja m Mogenopame, cy-
dajun OpOjeBH M IpOMEHMbHBE, Te METOAOJNOMKH KODAIM HpHMEHe W Bepudukanmje
nobujernx pemema.

13 n3noxene MaTepuje ce MOKe CarleaTH Aa Ce ONMCAHA METOIA MOKE yCIemso
IPUMEHHTH NyTeM CrefeliuX MeTOACKMX KOpaKa: CHCTeMCKa aHalu3a oGjekTa koju
ce ucrpaxkyje, JeTePMUEHCAEKE NpoGieMa M OUBa MCTDAKMBAMA, JepUHACAEKE Ma-
TEMATHHKOr MOZena (MaeRTu¢uKanuja Bapujabiu, mapaMeTapa i HHXOBE Mehycobue
3ABUCHOCTH), u3Boheme excmepmmenta $ymrnmja pacnonene — ciydajm Gpojesu u
IPOMEH/BUBE +— ADUTMETHYKA CPeJUHA — (YHKIEja KPUTEPHjyMa), TECTUPAE U H3-
O0p HOBOJBHOT pellema.

llokasano je ma cy 3a TecTupame ROGWjeHHX pemema TOBOJHH Kommoropos-

CmuproB m X2 TecT m Ja IPEMeHa CaBpEMEHe HH)OpMALMEE TEXHOJOTHje 3HAYAJHO
JONPHHOCH yCHEMHOCTY NEJOKYIHOT eKCIepPHMeHTA.

JINTEPATYPA
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! Exoromckn pakynter y Bpukow, Iocureja O6panosnha 4

? Buma texmmuka mKoxa y Kparyjepny, llnanckux Gopana 8

E-mail: atanas@knez.uis.kg.ac.yu
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MATHEMATICA 4 1 HEKW TIPOBJIEMN
ITUHAMWUYKE ACTPOHOMMUJE

Crepo Illeran n Hukona Burac

Y pany cy npukasase MOryfiHOCTH IPOrpaMCKOr CHCTEMA MATHEMATICA 4y
pelaBamy HeKMX KOHKDETHHX npo0iema IpHMemeHe MATeMATHKe. llar je u rpadmixn
npuka3s npobieMa ca moceGHMM OCBPTOM Ha moryhirocTn aEmvupama. Kao mpmmep
uckopumber je npobueM Apa Tena y AMEAMATKO] aCTPOHOMHU]H.

Maremaruukn daxyarer, Ctyzesrckn Tpr 16, Beorpax

E-mail: segan@matf.bg.ac.yu

MATEMATUYKA TEOPUJA MEXAHUKE OIIITEREHA
CA IPUMEHAMA

Ilparocnas Ilymapaig

Y pany ce aje majommTmju mpuctyn oApeDuBamy eTacTHYHHX MapaMerapa Te-
na ocnabmeror mymprEAMa emmnTagEor obnuka. Ilonasehu ox MpOM3BOBEO MOCTAB-
/beHe eNWNTHYHE WYyIUsHEE y pasand, olpeljyje ce mpBO BeH JNONPHHOC €MACTHIHUM
KOHCTAHTAMA, a 3aTuM moMoly crarmcTHdke pacmojesne MyIJbHHA Hajlase H T3B. [JIO-
fanme e1aCTHYHe KOHCTAHTE. lLIpnm TOMe ce NpHMemYjy IBa MOCTymka: Tejaopos u
caMO-KOHCHCTeRTHER Mogen. Kox mpsor mocTymka 3aHemapyje ce METepakmuja Jede-
kaTa, JOK Ce IO ApyroM y3mma y oGamp 13B. craba neTepaknuja. OBa Mogena ce
IpEMemYjy KOX Maje KOHIEHTpannje MmymbuHa, Y cmygajy selie xoHueHTpanuje mo-
TpeBHO je y3eTH CTPOXHM]y WHTepakuujy Aepexara. Y pany je Takobe mokasaHo J1a
Cy KPYXHE WYI/bHHE W NPCIMHE CaMO CHENujaJHH cIydajeBH OBJE M3BEJeHOr MOJe-
na. Opako no0mjeHH MaTeMAaTHYKH MOJeN je IpUMemeH Ha OApeAuBamy KPYyTOCTH
genuyEnx mranosa omrefieEnx yaapou rexepa. To mpencraBiba yIa3HH NOJATAK 34
CTATHYKY M AWHAMEYKY QHAIM3y KOHCTPYKIH]A, KAKBH CY PENUMO YeIHIHM MOCTOBH,
METOJOM KOHAYHMX elemeHaTa. lleo mocrynak je mpuMemeH KOJ AHAIU3E M DEKOH-
crpykmaje mocra Ilmpruna sa npysm Kpaseso-Pamka.

I'paljesunckn daxynrer, Bysesap Pesonymuje 73, 11000 Beorpaxn
E-mail: sumi@EUnet.yu
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ITPUMEHA TEOPMIE PACINVIMHYTUX CKYIIOBA HA
YTBPBUBAIE CTENIEHA HEOIPEBEHOCTH
CTAIA EKOCMCTEMA

ymxa Tenasuesuh

Kao mocmemmma curyanmje y x0joj ce Hamasm KuBOTHA CpeayHa, DOCTaBha Ce
nuTame Ja jau je Morylie Ha Hexu HAYMH M3MepuTH cTemeH Heoxpelemocrm crama
NOjeMHNX HEHNX eleMeHaTa, NpaBihbemeM OArosapajylier Maremarmukor Momena.

Y pagy ce mopesyje Teopmja pPaCINMHYTHX CKyIOBa Ca npobneMuaMa 3amrTuTe
AUBOTHE Cpejune Ha HOB HaymH, nobmjajyhm mmpok cmexrap moryhmoctu npmme-
He 0cobHMHA pPacHIMHEYTHX CKYNOBA Ha pa3iImumTe eKocucreMme. 3mecema je Merona
yrBphuBama crenena, HeoApejleROCTH CTama Kao ¥ KOIMYHEE CONCTBEHe HEpOpManuje
NpOH3BOMBEOr ekocucTeMa. Exocucrem ce omucanom merozmom mpexcrasma kao pac-
IMEYTH CKYI ¥ HA Taj HAYMH, JedUEMCAmeM PasnwdnTHX (yHEKnHja, ce oapelyjy
BEroBe xebeHe ocobume.

Pauynajyhin meonpehenocr crama exocmerema y oxpeberom BPEMEHCKOM me-
.pHOOY, MO:Ke Cce HM3BeCTH 3aKJby4dakK o Tea,neannjaM:i nmopacTa HJIH CMamkeHma HeolI-
pebhemocrn cTama Tux exocucreMa (Tj. nosehamy WM CMamemBy KOTHYHHE CONCTBE-
He mEQOpManmje), mTo Gu omoryhimno foEOmeme 3akBydYaka m OATYKa O CTeneny
BaKHOCTH mpeysuMama oxpelenux pammm pamm yrsphusama crama u Mepa 3amrute
IOCMATPAHAX €KOCHCTEMA.

AMS Subject Classification: 03B 52, 94D 05

I'mvrasuja ,,Josan Jopanosuh 3maj“, 3marre rpege 4, Hosu Cax

E-mail: etepavce@eunet.yu

SEQUENTIALLY ADAPTIVE RBF NETWORK IN
MODELING ON NONSTATIONARY SYSTEMS

Branimir Todorovié¢, Miomir Stankovié¢ and Slavica Todorovié-Zarkula

In this paper modeling of nonstationary problems using neural networks is
considered. The modeling is based on sequential adaptation of network parameters
and structure, learning without forgetting on the parameter and structure level and
resolving the noise/nonstationarity dilemma. Radial Basis Function Network with
local hidden units is chosen in order to insure learning without forgetting on the
structure level. It is shown that demand for learning without forgetting on the pa-
rameter level is equivalent to the consistency of the parameter estimator (Extended
Kalman Filter in this paper). From the Kalman filter consistency test, the crite-
rion for addition of new units was derived. The dilemma noise/nonstationarity is
resolved by combining constructive (addition of neurons) and destructive approach
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(connections and neurons pruning) to the structure adaptation. The pruning meth-
ods, derived for neural network which parameters are estimated by EKF, can be
considered as incremental versions of well-known pruning methods: Optimal Brain
Surgeon and Optima Brain Damage.

Fakultet zastite na radu, Carnojevi¢eva 10a, 18000 Nis

E-mail: mstan@znrfak.znrfak.ni.ac.yu

OPUMEHE MATEMATHUKE ¥ PYIAPCTBY Y F'EOJIOTUIHN
Cnodonan Byjuh

Y pany he Gutm fat mpecex CTamba, HCTPaXKMBama U TPERAOBA IpHMEeHe MaTe-
MaTHKe y PyJApcTBY M TeoJoruju, €a OCBPTOM Ha HAmla HCKYCTBA KpO3 'KOHKpeTHE
npuMepe NpHMeHe. '

Kartenpa 3a mpuMery padymapa, PyIapcko-reonomku dakyarer, Dymuma 7, 11000
Beorpan

E-mail: vujic@rgf.bg.ac.yu

OYUIJIEIHA TEOMETPUJA KPO3 AHUMAIIUJE
Cpban Byxkmuposuh

Y manaramy he GuTu npuxasame Heke aREMMAndje pabere y mporpamy Mathema-
tica 4.0. Iocebma masma je nocseliena HeopjeRTAOMJIEMM NMOBPIUMA: KnajroBoj
Gomu u Mebujycosoj Tpamn. Dulie npuka3ano Ielpbeme IBe MeGujycose Tpake y
Knajrosy Gomy, KpeTame HOpMane IO Me6ujycosoj Tpamu, Iponaiambe XHNEPKOLKe
KPO3 TPOAMMEH3MOHN HPOCTOP . . .

Maremaruaku dakyarer, Beorpas, Cryzerrckr Tpr 16, 11000 Beorpan

E-mail: vsrdjan@matf.bg.ac.yu



HACTABA, ICTOPUJA U
IIOIIYJIAPU3AIIMIA MATEMATUKE

TEACHING, HISTORY AND
POPULARIZING OF MATHEMATICS

PJEIITABAIHE EKCTPEMAJIHUX IIPOBJIEMA
EJIEMEHTAPHUM IIYTEM

Mwuomup Aubuh

[Inm caonmrema je ma ckpene NaXBY HA PjemaBame eKcTpeMannnx npobrema Ge3
IpHMjeHe U3BoJa. AICONyTHE MAKCEMyMe u MHHAMyMe Hojenuunx (yHKnuja (momm-
HOME, DANUOHANHE, KOPHjeHe, eKCHOHeHIHjaIHe, TOrapUTAMCKE, TPHUTOHOMETDHjCKe),
enerantHo femo manasutn xopucrelin Hekonmko 3ammvimBEx TBphema (npuEnuDa),
koju ce takobe moka3yjy ememenraprum mytem. Ha OCHOBY HHX C€ JAKO Haja3e u
NOjeHWEN YCJIOBHM eKCTeMu (yHKUHja IBHje I TPH IPOMjEHIEMBE M 1aKO OOKA3yjy
HEKH ,MAJn" H30IepUMETPHjCKH npobiemn.

Komauno, 6uhe nokaszamo kako ce y pjemaBamy momeHyTHx mpobiema Moxe yc-
IjemHO KOPACTHTH CBOjCTBO OCHE CHMETPHje U NO3HATA Be3a apUTMeTHYKe H reoMe-
TpujcKe cpemure Bpojesa.

Tema je Beunto akTyenHa m 3a TAKMHYEHA PA3HUX HUBOA.

Murucraperso npocsjere n mayke, Hosaka Munomepa 36/A, Moaropuna

E-mail: andjics@www.com

O PEAJIMBAIIIN ITPOTPAMCKHMX CAIIPKAJA
N3 MATEMATUKE

Mupomy6 Yabpuh

OBpana ocnoBEEX M GUTHHX caIpxaja Hmje Kpaj y caBrabmeamy nporpama ma-
tematnke. Bpino 6p3o ce youm ga pehimma yuemmka He Braga commmEO obpaljernm
canpxajuma. M3 osux pasnora mamelie ce marame xako moctahin Behy TpajEocT 3ma-
B3 BaXHUX NPOrpamckux caiapxkaja. Opo marame amaamsmpamo obpanom obmactu
CTeNeHOBAKA, PENlaBameM jeTHAYHHA H HejeqHaYMHA.

3mawajEo je npm yBohemy mekor nojma obe3bequTH pasymesame TOr mOjMa, g4
Ou ce MOTIO OYeKUBATH HEroBO OCMENILEHO kopumhieme KacHHje.
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Y dasu xaza ce ypexbasajy onpeljeRa npaBmia CTeNeHOBalkA yIeHUIM Paje HC-
Kby4nBo TOMONY Bera, a u He npumelyjy Apyre, MOXI3 jeEOCTABHH]jE W MPHPOJHA]E
Ha4MHE Ja Ce YPAIu UCTH 3aJaTakK.

Y ommarnoj daszu yrephusama 0DaBe3sHO MCHHTATH moryhrocTH m3paje HCTOT
3aJaTKa HA BHINE HAUUHA.

Pemapame jeHAYMEA W Heje[HA4YMHA — YYEHHNW BHIE TO 9GMHE MEXAaRWIKH, &
Mame ca TOTHIKAM 3aKBbyuHBameM; IPH TOM H30CTaje MpoBepa TaTHOCTH nobmjeror
peyiaTara.

T'yrnynuhesa 6, 3pemanun

MATEMATHUYKA TEOPUJA MY3MKE, ®MBOHAYNIEB HNU3
" HEKA HbETOBA MCIIOJbABAKA Y IIPUPOIN

Mmuom Yanak

Y pany ce pasmarpajy Heka HCIObaBama 3MATHOT Npeceka M dubonaunjenor
EM3a ¥ IPHPOJM, KA0 K Bese Ca My3UKOM a NOCeGHO ca KBUHTHHM KPYIOM.

AMS Subject Classification: 00 A 06

Momonpuspexan pakynrer, Hemamnua 6, 11080 3emyH

3AIITO CY IOTPEBHA MCTPAKMUBAIBA Y OBJIACTHNMA
VCTOPUJE 1 METOIIMKE MATEMATHWKE (TEOMETPWIE)?

Caso Heouh

Y pany je pasmarpana morpeba 3a HCTPAKABABAMA Y obiacTuMa HCTOpHjE U
METOIMKe MATEeMATHKe ¢a MOCeOHMM OCBPTOM HA eOMeTpHjCKe caapxaje. Habemer je
HU3 IpEMepa HCTAKHYTHX CBETCKUX M HANIMX MaTeMaTAdapa Koju cy xo6ap meo cBOjHX
AKTHBHOCTH MOCBeTHIN HCTPAXMBAREMA y 0BJACTHMA UCTOPHje H METOJWKEe MaTeMa-
tuke. JlaT je M3 MAYCTPATHBAMX IPUMEPA KOJU onpaszaBajy ¥ yBoDeme HCTOPHjCKOD
MeTOZa y HACTaBy MaTemaruke. [Ipemusso cy AeQMHMCAHH Pa3no3d 300T KOjHX HCTO-
pHja MATEMATHKe W METOIHKA MaTeMATHKE 3aCTYKYjy CHCTEMATCKa HCTPAKHBABbA.

[Mutame HYXHOCTH PEBU3Mje caapkaja M MeTOJUke HaCcTaBe reoMeTpuje y MKOJIX
je mTeKako aKTYeJIHO H HOpPe] TOra mTO Ce OBOME npobremy kpajem 19. m y 20. Bexy
NOKTamkbAala N3y3eTHA NaKba.

CaBpeMeHa MeTOIMKa HacTape reomerpuje Tpeba ja Ja OXrOBOp HA CYMTHHCKO
marame: Kakas Tpeba ga Gyge cuCTeM reoMeTpPHjCKOT obpasoBama y CaBpPeMEHO]
mkonu na 6m morao ga obesbemn moTpeOHM HMBO reOMETPH]CKOT 3Haba YyYEHHKA I
JIPYITBEHO 3HAYAjHE NU/BEBE HACTABE MaTeMaTHKe!
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AMS Subject Classification: 01 A 07

Buma rexmmura mxona, Bopha Crparummposutia, 23000 3pemannn

IIPUKA3 MAIGE IIO3HATUX PAIOBA MUXAMJIA
INETPOBMHRA AJTACA, HAMEILEHUX HACTABHUIIIMA
N YYEHUIIMUMA OCHOBHUX U CPEIH-UX IMIKOJIA

Mupko Hejuh

llopen panopa Hamemenux Ray4mOj jaBHOCTH, Muxammno Herposuh Anac mamm-
€ao0 je U Zlecerak paJoBa NONyJIapHE U MOYuHe caapxume. Tu pajoBH cy o6jasmupamm
y meparomxmyM wacomucuMa (Hacrasmuk, Ilpodecopckn rnaceux n Ip.) ¥ Kao mpm-
A031 3a cpemmomkoncke yybernke (Bummmonnh-Arbemnh, ,Teomerpumja“ I, II, III,
IV, V). Hacnosn mexux ox Tux pagosa cy: O seeuchocmu meliy seaununama y
. 3adayuma, Cmeapre u npusudne zeomempujcxe nemozyhrnocmu, 3anumausocmu
y npumenama Humazopunoz npaguaa, Heodpehenu, nemozyhu u HENOMNYHo 00-
pehenu naonumempuexu 3adauy, Jedno nume e u3 Hacmase o NO2APUMMUME,
HTI.

Ilahe ce kparak mpmka3 TMX pazoBa.

Yunremckn Qakynrer, Jarommea

JIMHMNJA TEKWUIITA Y IEHTAP OIMCAHE KPY KHUILE
Epucra Boxuh

Aegurnuyuja. IlpaBa koja cagpxku Texumre TPOyrIa M napajensa je jenmoj
CTPAHHIM TPOYTIIa, 30BE C& AUNUJG MEACUWMA.

Teopema 1. Jlumuja Texwmra TPOYrIa AeTd Y pasmepm 2 : 1 cBaky ayx oj-
pebery ma kojom TaukoM mpase ogpeljere napanerrom CTPAHUNOM H TEMEHOM Koje He
IPHUIaNa TapajelHo] CTPAHNIH.

Teopema 2. Ilyxuma ofcedka IMHHje TEXMIITA TPOYIIa je mBe tpehume ofx
[yKHAHEE CTPAHHIE Ca KOjOM je mapaJeHa.

Teopema 3. JIurmje Texumra TPOyria geie TPOYrao Ha TPH IOy JapHa TPOYria
U TPH mapajeiorpaMa jeJHAKAX NOBPIIHHA.

ledurunnja u TeopeMe y Be3W ca IMHHMjOM TEKMIITA HaM ONIaKIaBajy pemaBame
MHOTHX 3aJaTaKa.

Teopema 4. llenrap onucame KpyXHHIE TPABOYTIOT TPOYTJa je cpeJumTe XHIO-
TeHy3€, OITPOYIJIOr TPOYIJa je ¥ YHyTpammoj o6aacTa Tpoyria u TYNOYTJIOT TPO-
yIJja je BaH TPOYIJa.
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Y Beau ca weTspTOM TeopeMoM Morylie je m OYHMrieXHO CPeACTBO (mampasmeno
0]l INACTUKe) Y HACTABH OCHOBHOT 0DOpasoBama.

JUTEPATYPA

1. K. Boxuh, O anavajnum aunujasa mpoyeae, Matemariuxu muct XXX-3, Beorpaa, 1995.

2. K. Boxuh, Teopesma y sesu aunuje memxcuwma, [lpocserim npernen — Ilegaronka npakca
350, centembap 1997, Beorpan.

Q. II. ,.8. okrobap*, 16210 BracoTurne

MATHEMATICAL 20TH CENTURY SOUVENIRS
THROUGH THE ELEMENTARY AND SECONDARY SCHOOL OR
A NEW APPROACH TO TEACHING CLASSICAL MATHEMATICS

Jasna Fempl-Madarevié

The more teaching material accumulates in the “peaks of the science”, the more
has to descend “down to the base”!

According to statistics, less than 3 % of all secondary-school leavers decide to
take the school-leaving exam in mathematics. Mathematics is losing its centuries-
long leading position among general education subjects. This is paradoxical phe-
nomenon on the eve of the new millennium when mathematics allows development
of modern micro and macro technologies, and a rise of both technical and human-
istic sciences and linguistics.

This phenomenon could perhaps be eliminated, or at least mitigated, by plac-
ing a stronger emphasis on, and a more frequent mentioning and popularization of
some “Mathematical 20th century souvenirs” (some concepts of the sets theory of
mathematical logic, graphs, nets, the nodes problems, the congruency relation, and
applicability of such mathematical “novelties”).
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Peta beogradska gimnazija, Ilije Garadanina 24, Beograd

E-mail: srleyu@eunet.yu
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UIEHTUSUKAIINIA JAPOBUTUX YUYEHUKA
3A MATEMATHURKY

Cnabana XoToMmcku

Hpymrsena Gpura 3a cagammoct n 6yayhEOCT MKONCTBA H MATeMATHKE nojpa-
3ymeBa GIaroBpeMeHO OTKpHBame yYeHHKA CIOCOGHEX 1a CBOjYy eHeprujy, cumocoOHO-
CTH, 3HAMHa I yMema yCMepe Ha JYroTPajaH OyT OBNAjaBami TajHAMa H JeIOoTaMa
MaTeMaTHKe.

JaposuTocT mojpasymesa mOTeHUjaTEe cnocobrOCTH, KOje 3HAYAJHO NpeBasH-
nase mpocek (naposmre geme mMa 1-3%), a TalemaT je mckaszaEa cIOCOGHOCT. Hapo-
BHTOCT je CKAON 0cObMEA KOje KOHKPETHOM y4eHMKy omoryliapa ma moctmxe TpPajHO,
H3Pa3UTO HATNPOCEYHe pe3yiTaTe y jeAHOj HIM BHIE 0BIACTH BbYACKE NETATHOCTH.
To Bucoko mocturaylhie Moxke ce ManndecToBaTh Ha (pe)upoaykruBar maumm, a ycaos-
JBEHO Je BHCOKAM CTYNHBEM Pa3BHjEHOCTH NOjeqMHHX CHOCOBHOCTH (mEXOBEX KOMNO-
3UNUja), CHAXKHOM JIMIHOM MOTHBAIM]OM H NOBOJBHOM CHOJBAIIEOM CHTYAIH]OM.

Tecrosnma TMC-OIII, MI'1l, MI'2 u IIMC (ayrop Crahama XoroMckn) y3 ncn-
xonomxu recr TPJI(0,80 < 7 < 0,90) y ocHOBEOj mKoMm BpmH ce MieHTHMKAIE]A
AApOBATHX y4eHMKa 3a MaTeMaTuky of IV mo VIII paspena, a Tecrom TMC-CIII y
cpeamoj mromu. CranzapmmsoBamum TecToBEMa moMohy mopmm omoryhasa ce ma-
CTaBEMIEMA M IpOpecopumMa MaTeMaTHke a Ha objexkTHBaH Haumm 0xabepy yueHumke
3a IONATHY HACTABY, Te ONTHMYM Yy HAUPETKY W Pa3Bojy.

Murncrapcerso npocsere PC, Tpr Csetor luvurprja 2A /4, 22000 Cpemcka Mu-
TPOBHOA

E-mail: sladjanah@ptt.yu

O METOJIW MAPIIUJAJIHE MHTETPAIIMIE
Muoapar Usosuh

¥ cxopo cBuM KmHrama y kojuma ce obpaljyje Merox napiujajiEe HETErpanuje,
YIIABHOM Cce Kake: ako ¢y u(z) u v(z) mapepennujabuare dpymkmaje m ako mocTojm
reoapehenn narerpan [ u(z)v'(z)dz, onma noctojn u mETErpan [ v(z)u'(z) dz u upn
TOME BasKd jeJHAKOCT

[u(m)v’ (z)dz = u(z)v(z) - /v(m)u’(x) dz,
xoja omoryhyje uspauymaBame Heonpeljenor maTerpana mekmx kKmaca ¢ynxmmja. Axo
ce He Jaje 0Ba (opMmynanmja, OBAA Ce Jaje HEKA KOja Ce CBOAU Ha OBY.

Y caommremy fe Gutu gokasaro na je oBa (GopMynanuja HENOTOYHA, jep He BaKH
y CoydajeBuMa Kajna je

u(z)v(z) =C (C — koncranra).
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AMS Subject Classification: 26 A 06

Exomomckn paxyarer, Kamennuxa 6, 11000 Beorpan

O PEKYP3MBHOJ NE¢MHUININ JETEPMWHAHTHA

Munan Jamuh

Y pany he 6urm nat jenan MeTOA IO KOMe ce, moceOHO HAa TeXHHYKAM (akyi-
TETHMA, MOTY IpejaBaTu gerepMunante. -JeTepMuEanTe ce nedHUHHNY DEKyD3MBHO,
passojeM no mpsoj Bpctu. Ha raj ce Haumm m3bjerapa npeTxofHo AeuHEHCAmE MOjMa
mepmyTanuje. 3atmM he OurTH n3noKeH jelaH PelaTHBHO jeIHOCTaBaH NOKa3, MaTe-
MATHYKOM HHAYKOHjoM, Jlamiacosor mpaBuia O pa3Bojy JeTePMHHAHTE, M3 KOra ce
nako m3soge OuTHe ocoOMHE JETEPMHHAHTH.

Mpupomao-maremarnakn paxynrer, Maazena Crojanosuha 2, Bama Jlyka, Peny6am-
ka Cpucka.

E-mail: agnus@blic.net

MATEMATUYKA PAJTMOHUIIA MJIA X
(IITa cMo ypammiu, a HITa HAMEpaBaMo Ja yPaIyuMo.)

C. Jesrnh!, 3. Bacumenuh!
B. 3. Ilonoeuh?, M. Craunh?, C. Jopanosuh?, H. Ukomuosnh?

Tocne HEKOMMKO MECenu npuIpeMa, y jaHyapy OpOIIe roJ@Ee NOYela je ca pa-
noMm MATEMATHYKA PAIMOHUIOA MJIIAIUX (MPM). Pamguonnny cy ocHo-
pamn [Ipupomso-MaremaTnuxy dakynrer u [Ipsa kparyjeauxa rumuasuja. OcropER
mns MPM-a je momynapmsanuja MaTeMaTHKe M TO, Ipe CBera, Kpo3 paj ca TaleH-
TOBAHMM VYeHHIUMA OCHOBHMX M CPeJ\HX IKoda. MmCImMO ma HAma MCKYCTBA Y
OpraHM3AIMjH, HAYME TeCTUpama, CeNeKIuja YYeHHKA M ODBH Pe3ynTaTH MOry Ouru
HHTEPECAHTHA 3a IMPY MaTeMaTWdKy jaBHOCT, a moceGHO 3a OHAj meH Xeo Koju ce
aEraxyje Ha MHpeBY MATEpecOBama 3a MaTeMaTHKY Mely miammma.

! MIpsa kparyjepauxa rumuasuja, Janmanfiesa 1, 34000 Kparyjesan, Jyrocaasuja

2 TIpupoaro-MaTeMaTuuku (axynrer, Y musep3uter y Kparyjesny. Pagoja Ilomano-
puha 12, 34000 Kparyjesan, Jyrocnasmja

E-mail: bpopovic@uis0.uis.kg.ac.yu stanicm@ptt.yu



118 Teaching, history and popularizing of mathematics

BASIC FEATURES OF RESEARCH
IN MATHEMATICS EDUCATION

Dorde Kadijevié

Examined are purposes, theoretical frameworks, questions and methods of re-
search in mathematics education. Considered are standards for judging research
context and outcome. Given are various examples of existing research, including
the author’s own studies summarized at http://www.mi.sanu.ac.yu/"djkadij.

AMS Subject Classification: 00 A 35

Mathematical Institute, Serbian Academy of Sciences and Arts, Kneza Mihaila 35,
11001 Belgrade & XV Belgrade Gymnasium, Grocka 40, 11090 Belgrade, Yugoslavia

E-mail: djkadij@mi.sanu.ac.yu

BPOJ - IIEPAOIHN CUCTEM EJIEMEHATA
— YHUBEP3AJIHM OKTABHHW 3AKOH

Becna Kojnh

YHUBep3alHN OKTABHH 3aKOH, KOjH Ce m3paxkasa y DojaMa, KpUCTAINMA, BUDY-
cmMa, pasEmM (opMaMa OWBHOT cBeTa (WHMIIApKe, aHAHAC, CYHIOKDET), KPeTamuMa
ueDeckux rena, upucyras je u y Ilepuonrom cucremy enemenara, e OKTaBe, Kao Haj-
cTabunENje MHETEpPBaANe Y MY3WYKOj TMHTBUCTHIM, IPEACTABIbA]Y MJIEMEHUTH LACOBH —
eJeMeHTH KOjU HeMajy HecTaOHIHe eleKTPOHE.

Bpoj ce jaBiba Ka0 MHAMKATHBHA ¥ KOHCTPYKTHBHE (PAKTOD, HE CAMO HA ATOMCKOM
HHMBOY, HErO jOII MHOTO HENOCDeIHHje ITO Ce BHIe YyIa3H Yy YHYTPAammOCT aToMa, Ia
4ak 1 ¥ ®eroso jearpo. OH ce TaMmo jaB/ba CKOPO ¥ YMCTOM CTARKY, & NOjMOBH IAPHOT
M HemapHOT, DIMCKM THTArOPejCKuM CIeKyIanujaMa O YHCTAM, OZHOCHO HAYYHUM Opo-
jesuma Taxobe ce Ty mokasyjy, IpMPOZHO Be3aHHM 33 NOjMOBE IMHAMMYKE CHMETpuje
U acHUMeTpHje.

Maremaruuka rumuasuja, Hapomgsor ¢porra 37, 11000 Georpax

E-mail: mm93102@alas.matf.bg.ac.yu

PEIIIABAIGE JEJHAUUHE z" + Az + B=0
Cama Manuh

Y pazy ce paamMarpajy ycuosm mox kojuma [anoa rpyna oapeljere knace mpemy-
nubnaror Tpuroma ™+ Az¥ + B =0, rae cy A, B nemn Gpojesn, ruje pemusa, ka0
1 yCIOBH IOJ KOjHMa je Morylie pemuTn gaTy jeXHavmHY.
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Jlatn ¢y mojamu W3 MCTOPHje MATeMaThke O pemaBaky jemmaunsa Tpelier, ge-
TBpTOTr M meror cremena. Hapenenn cy NpUMEpH TPHHOMA CTENEHA peher on yerupm
KOjU Ce MOTY DeNINTH, Ka0 B HaYWH PemaBama.

AMS Subject Classification: 01 A 55, 12F 10

A mvurECTpaTHBEO Guporexmmuka mxona, Tpr OcroGobema 8, 18000 Hum

HEKUW IPMMEPHU HECTAHIAPIHUX JEAHAYNHA
Gojan Mapkosuh

OBEM CaONIITEREM pjelaBam caMOCTAIHO CaCcTaB/heRe jeHaYHHe, Y NPBOM peny
eKCIOHEHNM]aJIHy jeJHAYHHY Ca 2 HemO3HATE:

9% 4 32+l 4 38/= — (/2)F+2. 271/% 4 24/3 . 15Y — 257,
3aTHM HeluHeapHy auodanToBy jemmaumpy (y ckymy N)
2+ 4 @t~ (@) =0

AT,

AMS Subject Classification: 97U 40

T'ummasnja ,Wsan Topar Kosaunh“, Gpauxa Tiomuha 4, Xepuer-Hosn

OCHOBA MOJIEJIA PEAJIN3AIIUIJE IPOTPAMA HACTABE
MATEMATHMKE ¥ IIPBOM PA3PEILY TUMHA3WJE "
CPEIILE TEXHUYKE IIIKOJIE

Maro B. Mujajnosuh

Konnennujckm, mporpaM je nozjesen y 6 raasa, a npakTHYHO Ce peanmayje Kpo3
14 nornasma (14 X 4 = 56 KORTpOMHEX 33jaTaKa i Teopema) (1. BapujanTa) uam 248
KOHTPOJHNX NHTaBa (2. Bapmjanta), ¢ THM Ja ce 4. u 5. rnasa o6pabyjy y ozxpelherom
pefociamjeny.

Peann3anujy oBakBe KOHIENIUje MOCHjemy;jy:

a) opurmRanEO ypaljemu pajEm MTHCTOBH, KOjU Cy MHA4e NPHPYIHR MaTepujal
3a NpHIDEMHY MATeMATHUKy mkony (40 6 ydeEMKa y oAjesemy) 3a NPBH paspex
rEMaH31je U CPelmhe TeXHHYKe MKOIe;

6) OpMrHEAJNEE NPAPYYHHK 33 CAMOY4eme, KOjH IPeACTaB/ba ypalene pamme mu-
CTOBe ca JOJATKOM y BuAY 30HMpKe MOTEHNMjaNHO HAJOMTHMjUX 3aJaTaka Ca pjememnn-
Ma, KA0 U TeOPHjCKEM IOJATKOM W MOJeNUMa KOHTPOJHHMX M NMCMEHHX 3a/aTakKa.
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IIposjepa yuemmuxnx 38ama BPIHE Ce NPOCjeuHO Kpajem cakor Tpelier waca y
noceGmMM cBeckama, mim TecToBEMA 04 10-20 mHTama Ha Kpajy o6paje KOHKpeTHOr
nornaeiba, a IpeMa ycTa/beHOj CKaJlM OLjemHBAbA.

AMS Subject Classification: 97U 30

['mmuasuja ,Mpan Fopan Kosaunh“, Bparka Tiomnha 4, Xepner-Hosu

E-mail: sikiQcg.yu

JEOAH PAYYHAPCKMU IIOTJIEIL
HA KOHCTPYKIIMJE TPOYTJIOBA

Maro B. Mujajnoeuh! u Iparan M. Ankera?

[Ipeanaxe ce ma ce mpu 06paiu KORCTPYKTHBEMX IeOMETPHjCKHX 3aJaTaKa (mpe
CBErd) y OCHOBHO] MIKOMH PAauyHAD KOPHCTH Ka0 nomofino CPefcTBO 3a MpHKA3MBa-
Be KOHCTPYKIM]A, DA3NOAKeHEAX IO KOPANEMA, HEKAKO Ca NU/heM na 3amend, Beh na
noAcTakHe Kpeanujy yuennka. Jlo mzeje xoja BOAM pememy mocTaBieHOT mpobireMa
yuenux rpeba na nobe y ¢asm amammse, xoja ce y mexroctu spmm Ges momolim pa-
aynapa. Padysap ce kopmcTH Tek y ¢asm (peanmsammje) KOHCTpYyKmmje, 3acHOBaHE
Ha M3BPIIEHO] AHAIM3MW, & MOXEe eBeHTYAJHO OHTH OX KOPHCTH U y (a3m THCKyCHje
pemesa.

Y nupy muvnnevmertammje oxrosapajyhmx mporpama momxemmo je ma ce y mTo
Befl0] MEPH M3BDIIM CHCTEMATH3AIUja IeOMETDPHjCKUX KOHCTPYKIHM]ja KOje Ce KOpPHCTe
y macrasu. Hampumep, y ,6a3m komcTpykmuja“ moceGHO ce rpymmmy KOHCTDYKIHje
KOJ KOJHX je HAarjlacak Ha IPHMeHRN NOMONHMX camka (pemuMo, TPOYIIOBAa KOju ce
KOHCTDYHIIY H3 OCHOBY NpaBHia NOLYAAPHOCTH), KOHCTPYKIHjE KOje Cy 3aCHOBAHE
Ha METOJM PEOMETPHjCKAX MeCTa (kao mTO je CKyn Tadaka M3 KOjUX Ce JaTa Ay
BUJUI IOJ JATHM YTIIOM), Ka0 W KOHCTPYKIMje Koje ce 6asupajy Ha TparchopManmjama
(poramuja, TpamCIanMja, XOMOTETHja, CIMIHOCT).

Ha sumuM cTynmesnMa o6pa3oBama MMIVIEMEHTANHM]a IPHKA3MBAA reoMerpuj-
CKMX KOHCTPYKIH]ja MOXe OWTH jeJHa O TeMa ODAKTHYHAX BexOM, ¥ OKBHDY HACTaBe
padyHapCTBa.

ITomernyTe uneje maycTpyjy ce Ha 0ZaGpa’HMM KOHCTPYKIMjama Tpoyraosa. Ha-
IpaBibed je IPOTOTHI NPOrpaMa, y KOju je y JajbeM pa3sojy npeasubiero na ce yrpaam
JemHa IenuMMuHA CHCTEMATH3aNMja KOECTPYKIHja TPOYTIOBA Koje ce cpehy y =a-
craBrO] npakcu. llpuMemom ogrosapajyhier memmja, kopucumk mporpama omabupa
KOHCTPYKIH]Y Kojy Tpeba mpmka3aTd, kao # oarosapajyhe ynasme mogatxe.

AMS Subject Classification: 97U 50

! I'mmmasmja ,Msan Toparn Kosaunh “, Bparka Tiomuha 4, Xepner-Hosn
? Macruryr 3a matemaruky, Tpr Hocureja O6panosutia 4, 21000 Hosn Cax

E-mail: acketa@unsim.ns.ac.yu
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MEIECET 'OOMHA CABE3A IPYIITABA MATEMATHUYAPA,
$M3NYAPA 1 ACTPOHOMA JYTOCJIABUIJE
- TOIINHY ITAHA IIOCJIE

Jenena Munorpanos-Typun' u Bnamvmup Muhnh®

MoxcrakayTu mECOMpaTusHuM 4raEmiMa boromyba Cranmkosuha mocsehernm
sgaqajanM jyGmaejuma — 50 roguma Capesa ApymTasa MaTeMaTHyapa, ¢usmdapa o
acTporoma Jyrocmasuje m X KOHIpecy MaTeMaTadapa Jyrocnasumje, ayTopm cy y4u-
HAJM HAOP A3 HACTABe CA MCTPAKUBAKmEM JOCTYIHUX MAaTepHjala M OMIYYHIH 12
pesyarare usnoxe. IlloceGma naxma je mocseliena kacHHjeM NePHOLY. Ayropm cy
ymornyEmmM npuka3 paga Capesa, ykbydIMBIIM W aKTHBEOCTH Ha NObY ACTPOHOMHje
u (u3mke.

JINTEPATYPA

1. Crauxoeuh, B., 1999, Hacinasa mamemamuxe, XLIV, 3-4, 1-11.
2. Stankovié, B., 1999, Matematicki vesnik, 51, 3—4, 111-116.

AMC-xnacugurayuja: 01 A 60

1 Maremarnuku daxyarer, Cryuenrckn Tpr 16, Beorpax

E-mail: jelenam@matf.bg.ac.yu

2 I'pabepmuckn daxyater, Bynesap pesonymuje 73, Deorpax

E-mail: vladimic@Eunet.yu

EJIEMEHTAPHU JIOKA3 CTUPJIMHTOBE $OPMYJIE

Crnobonan Munopanosunh

Crupauurosa GopMyna, KOja ce MpUMemYyje Y HCIHTHBABY KOHBEpTeHIHAje jenne
mupoke knace 6pojanx Eu308a (a,) 1 OPOjHAX pesoOBA 3> | Qn, YMjH ONIITH YIAHOBH
saBhce 04 n!, CTAHJADIHO Ce JOKasyje, ¥ KyPCeBHMA BHIIE aHAJH3e, MOCIe Teopuje
Gpojumx penosa momoly pa3soja JorapuTaMmcke QYHKIUje Y CTENEHH Pex.

Y oBom pamy, oHa ce J0ka3yje mpe Teopuje OpOjHEX peloBa, HEMOCPEQHO HOCTEe
uspohema Bamcose gopmyne, xopuctell YABEEMNY I3 MOHOTOH M OTDAaHHYEH HH3
KOHBEPTHpPA KA0 M JBe HejenakocTu Jokasame y3 momoh xumepGoxe zy = 1.

CaoGpahajmn paxynrer, Bojsoze Creme 305, Beorpax
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HOBM IOKA3 MOHOTOHOCTH HU3A (e,) = (1 + 1/n)"

Bpanka Munomesuh

lloxas moroToroctn HH3a (e,) = (1 4+ 1/n)™, n € N memocpeHO MHIYKTHBEHO,
Oe3 mpumene Deprynnjese HejeqEakocTH.

1. Iloxa3 Emje H3BeJeH HENOCPEIHAM AOKA3MBAEKEM MOHOTOHOCTH NOMEHYTOT HH-
3a, el ymopelusamem oxrosapajyhinx umamosa maposa KOEAMHHX HH30BA

()= ((1+ %)k)w“ u (B = ((1+ﬁ7)k+l)keJn, Fo= e w5,

za npom3poksEo . € N. Ilpenusnmje, nokazana je TBpIma
(Vn € N)(Vk < n) ax < by,

nakie,
(Vn € N) a, < by,

(Vn € N) (1+%)n < (1+L)n+l.

n+1

OJHOCHO

2. Ilpurowm je y mokasy xopumlieHa aTHIMYHA OPUMEHA MaTeMATHUKe WHIYKIHje,
Bome pelin, mamemeHa MeTOJAa MATEMATHYKe MHAYKIHje Koja OM ce MOTia HA3BATH
napumjansa, IapaMeTapCcka, yCIOB/beHA HEIYKIH]a.

I'mumasmja Mmagocr, 12300 Ierposan

YIIBEHVK Y HACTABU MATEMATUWKE
Y ®YHKIINAIJN CAMOOBPA30BAKA YUEHUKA

Mupocaas-Mupko Maanesosuh

~ YybeHuk y HACTAaBH MAaTeMaTHKe ¥ (QYHKIH]jH CTHIABA 3HABA ¥ CAMOOCIOCO-
Omapama yuema ~ yuema y QyEKOUjH caMo00pasosama yuemEmka

- Kopumheme yy6ennka y nacrasm — ocnoco6/bapame yuennKa — IprankoM 06pa-
ne, yrsphusama, sexbama 3agaTaka (KOEKDETHO eKCIepAMEeRTaNRO kopumbieme paia
ca ynOeHHKOM O]l IETOT JO OCMOT Pa3peja OCHOBHE MIKOIe)

- Ocnocobmapame y4eHHKa y BEITAEA OJHOCHO , TEXHHNN" ydema W3 yuOeHmKa
(xOHKpeTHE mpHMEpH W3 mpaxce)

— Yybenuk y QyEKIHjE ydYema — ydema myTem oTkpmha, pemasama mpobGiema,
Kak0 y CTHNARY HOBHX IOJMOBa, IPABHIA, TAKO M ¥ CHAlaxemy y mpobiemckum cu-
TyanujaMa y KUBOTY

— Yubennk y QyHKIEjH akTUBHOT OZHOCA YYeHHKA IpeMa HACTABA — AKTHBHA
HACTaBa, KA0 M Y OpMHpamy paj uux HABHKA 33 CAMOCTAJAH Pajl y DemaBamy MaTe-
MATHYKMX 3a7aTaka ¥ CaMOCTAJHOL 3HAma M3 ynbeHmKa

O. II. ,Bpaha Muneskosuh®, ceno IMumasa, 16210 Bracorurne
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0 IPUOPUTETY HEKUX IIO3HATHUX
MATEMATUYKHX PE3YJITATA

Muonpar C. Ilerkosuh

MEOrY 3HaYajHE Pe3yATATH y MATEMATHIH HOCE MMEHa BEJMKHX MaTeMaTH9apa.
Y oBOM caommTely GABEMO ce muTameM Koje NPANAJa HCTOPHjU MaTeMaTHKe: Aa au
cy mexu 00 pesyamama 3aucma GopmyAUCcaNy 00 CMpane MAMEMAMUYAPa “uja
umena noce? Kama je passmjen Xopmepos merox? Ko je mpeu m3seo Kappmarose
dpopmyae? Ko je popmymmcao Kpameposo npasniao? Kana je mo mpsm myT xopumhen
laycos meton emmmvummamuje’ Ko je oTKpHO Xoprepos merox? Kako je Jlommran
Omao 10 mpaBmia Koje mocu meroso ume? Jla am je Tlackanos Tpoyrao 6mo nosEar
npe [Mackana? Kagma je orkpusena Iluraropusa Teopema’ Ko je mpsm myOamkoBao
Cuvncoroso npasano? Ko je msseo Tejmopos pen?

OAroBOpH HA OBA NATAmHA U KOMEHTapH O IPUOPUTETY NOMEHYTHX pe3yJITara Cy
TeMa OBOT CAONMTEHA.

AMS Subject Classification: 01

Enekrponcku daxyarer, Beorpaacka 14, Hum

E-mail: msp@ban.junis.ni.ac.yu

PUPILS’ ACHIEVEMENTS IN MATHEMATICS IN
TEACHING-LEARNING PROCESS DURING AND AFTER
THE WAR EVENTS

Biljana Popovié¢', Sonja Sumonja?,
Danijela Stojanovié* and Bojana Ili¢?

The authors analyze teaching-learning process during and after the war in 1999
events. They are specially interested in mathematics courses for the sixth grade
elementary school and the fourth grade secondary school pupils. The experimental
group consists of pupils in 1999/2000 school year. The control group consists of
pupils in three previous generations. Two types of questioners are analyzed: one
for the pupils and another for their own and other teachers of mathematics. The
questions primary concern teaching-learning process in mathematics and general
conditions for that process. Pupils’ success in mathematics at the end of the school
year for the experimental and the control group is compared. The psychological
aspect of the achievements is discussed. According to the psychological issues,
not only past frustrating experiences, but also an anticipation of possible new war
scenes, could seriously decrease pupils’ success in school learning,.

AMS Subject Classification: 00 A 35
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! Faculty of Sciences and Mathematics, Department of Mathematics, University of
Nis, Cirila i Metodija 2, 18000 Ni§, Yugoslavia

E-mail: biljanap@ban.junis.ni.ac.yu

% Electrotechnical School “Nikola Tesla”, 18000 Ni3, Yugoslavia

E-mail: ssumonja@bankerinter.net
3 Elementary School “Utitelj Tasa”, 18000 Ni3, Yugoslavia

4 Faculty of Philosophy, Department of Psychology, University of Nig, Cirila i
Metodija 2, 18000 Ni3, Yugoslavia

E-mail: psycho@bankerinter.net

HEKA 3AIIAKABA ITPOBJIEMCKE HACTABE MATEMATHUKE
N NHPOPMATHWEKE ¥ OCHOBHVM M CPEIAKBLNM ITKOJIAMA
Y OIIIITVHM MAHYEBO

Cresan Ilyjuh

[IpobneMcka macTaBa je BHI CaBpeMeHe HACTABE W MMa HCTPAKMBAYKA KADaK-
Tep, ..., OBJE Cé OrpaEMYaBaMO CaMO HA AKTHBHOCTH H MHIEEHA, ... , Tj. VICHALN
y OII u CIII tpeba hna cxBaTe HACTABHM CajpikKaj Kako O 3Hame MOIIM NPUMEHHTH
y onpeljeENM OKONHOCTHMA CBOTA JOMEHA, Ia jé M IIABHM NUJE TpoOieMcke HAaCTaBe
pa3BUjake CTBAapaJadkor MENLLEH2 — HCTPaXuBame (pemasame 3ajaTaka npobmeM-
CKOT THNa KajJa Cy BbeHe IPeNHOCTH jacHe), ..., Tj. HACTaBa KOja NPOILyKaBa yueme
nyTeM OTKpuBama W yeubama, jep je somehy ymory IIpoGnemcke macrase mo namac
JOBOJBHO HOTBPANIA MUAAKTHYKA TEOPHja W NMpaKCa.

Mammuscka mxona, bpahe Josanosuha 103, 26000 ITarueso

MOTI'YRHOCTH 1 OTPAHUYEIHA YUEHA HA TAJBUHY
3opan IIyrank 1 Mapujana I'paGoparn

Pesoaynuja xojy je usaspao Huteprer ca cBojuM mpateliuM enexkTpoHCKUM cep-
BHCHMa, TOHOBO je yMHEOroMme noseliana mHETepec u 33 Heke 0] PaHU]e NO3HATUX HIEja.
Jlomucre mKone, Te yd4eme OPEKO ayaMo M BMIEO Tpaka, JOOHIO je HOBM, M3y3eTan
3aMax mojaBom myntuMmemujanEux Web-crpamnna. Taxobe, nporpamckm jesuk Java
ca M3y3eTHO jemHocTaBEEM MoryhHOocTEMa kKopmmhéma MyATHMenUja, AnneTa, TeXHH-
ka “mailing”-nucra, acuaxponnx min cEEXpoHEx “news” wmm “chat” komdbepennumija,
ayauo H BHAEO KIMNOBA, OJAKIAO je 3aMODHH IOCA0 KPeHpama TYTOPCKAX CHCTEMA
u y4ema y3 nomoli pauymapa.
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Y oBom pany, Ouhe nara nerasHa aEamM3a CHTyanmje y cdepm obpazopama
Ha JaJbuHy y Hamoj 3emsmm. IloceGam ocspr 6mhe par majselimm mpobGmemmma Ha
KOje ce HamAa3W: HEAOBOJLHO] TEXHMYKO] IOAPIINE, YecTOM moTpeboM 3a JONATHMM
XapaBepoM 1 cOQTBEPOM, Kao 1 HenpeAsn uBuM BpemeroM oasusa. Bulie npennoxene
HeKe CMEPHHIE 33 HACTABAK HCTPakmBama y 0BOj obmacTm.
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3a Ta) nporpam me nocroju. [a Ou mopehana 6poj 3amataka u 3auRTEpECOBATA HX 32
paj, IpHOpPeMuIa caM pajue MICTOBE U3 001aCTH KBAJAPATHE jeHAYMHE U Heje HAqn-
me. Takas pax je pesynTumpao Gome caBIaJamuM IPAMBOM WITO CE MOKA3ANO H KPO3
OIleHe.

Ose mxoacKe roguEe ca MCTHM PAJHEAM JNHCTOBUMa HucaM aobuna pesyrrate.
Yumenuna Ja je Opomaa IMKONCKA TOAUMHA NPEKHHYTAa X Ja CY YYeHHIH JOMIH Y
KOy MOCTe AYrOT PacmycTa, ZOBeJa je JO BeJHKe He3auHTePECOBAHOCTH W Hepaja.
Des of3npa Ha 0Baj TPEHYTHH HeyCIeX MIAHWpAM Ja OBakaB paj mpommpuM Ha pelin
Jle0 HACTAaBe.

[Momonpuspenra mrona, CyBoruuka nyr 6.6, Bauka Tonona
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