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Organizatori konferencije:

Institut racunarskih tehnologija SO RAN, Novosibirsk, Rusija

Univerzitet u Pristini, Prirodno-matematicki fakultet, Kosovska Mitrovica,
Srbija

Novosibirski drzavni tehnicki univerzitetet, Novosibirsk, Rusija
Kazahstanski nacionalni univerzitet “Al Farabi”, Alma Ata, Kazahstan

OpraHusatopbt KOHDEepeHUUn:

MHCTMTYT BhidMCcAUTeNnbHbIX TexHanorhit CO PAH, HosocnBupck, Poccua
MpUIWITUHCKKUIA yHMBepcHuTeT, EcTecTBEHHO-MaTemaTU4ecknin bakynbTeT,
Kocoscka MuTtposKua, Cepbun

HosocuBUpCKMiA rocynapcTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
Hosocnbupck, Poccusn

Ka3axcKuMii HauMoHanbHbINA yHUBepcuTeT Um. anb-®apabu, Anmartsl,
KasaxcraH

The conference is organized by

Institute of Computational Technologies, Siberian Branch of the Russian
Academy of Sciences, Novosibirsk, Russia

University of Pristina, Kosovska Mitrovica, Serbia

Novosibirsk State Technical University, Novosibirsk, Russia

Al-Farabi Kazakh National University, Almaty, Kazakhstan

Pokrovitelji konferencije:

Ministarstvo za nauku i tehnoloski razvoj Republike Srbije
Priradno-matematicki fakultet, Kosovska Mitrovica
Drzavni Univerzitet u Novom Pazaru

Univerzitet u Pristini, Kosovska Mitrovica

Medicinski fakultet, Kosovska Mitrovica

Prof. dr Mranistav MiloSevic¢

KoHdepeHunsa NpoBOAMTCA NPU NOAAEPKKE:

-

MUHWUCTEPCTBE HAYKKU U TEXHONOTUMECKOTD pa3BrTHA Pecnybanku Cepbus
EcTectBEHHO-MaTEMATHHECKOTO dakyAbTeTa yHUBepcKTeTa [TpUWTHHEI, KOCoBCKa
MuTposuua, Cepbua

locyaapcreeHHOro yHusepcuTeTa B Hosw Mazape, Cepbua

YHupepcuTeTa MNpuwTHHbI, KocoBcka MuTtposuua, Cepbun

MeanumnHcKil dakynbteT, KocoBcra Mutposuila, Cepbna

Npodeccopa XpaHucnasa Munowesnya

The Conference is supported by the:

Ministry of Science and Technological Development of the Republic of Serbia
Natural-mathernatical department, University of Pristina, Kosovska Mitrovica, Serbia
Novi Pazar State University

University of Pristina, Kosovska Mitrovica, Serbia

School of Medicine, Kosovska Mitrovica, Serbia

Prof. Dr. Hranislav Milosevic

Xopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Teme Konferencije:

Racunarske tehnologije:
Ratunski metodi i raunarski algoritmi za modelovanje sloZenih fizickih pojava, or-
ganizacija paralelnog i distribuiranog racunanrstva, teorija paralelnih procesa.

informarcione i telekomunikacione tehnologije:
Integracija distribuiranih informacionih resursa, obrada prostorno-rasporedenih po-
dataka, tematski i programski orjentisani informacioni sistemi za geografske podatke
i Znanja, nove tefekomunikacione tehnologije.

Matematicke tehnologije:
Diferencijalne jednacine u prirodnim naukama i tehnici, kompleksna anallza 0Snovhi
i primenjeni zadaci matematike statistike i terije verovatnoce.

Hanpasnexua paboTbl:

BeriticAumensHble MexHono2uu:

YuCNeHHBIE METOAbl W BLIYUCAWUTENBHBIE AATOPUTMbB! 418 MOLENHUPOBAHUA <no-
WHBIX QU3IMYECKUX ABNSHWIA; OpraHu3auua NapaaneNnbMblX W PACIpeseneHHbIX
BbIYVUCAEHWHA, TEOPUA NAPAANENbHbIX MPOECCOB.

MIHGOPMAYUORHGIE U MEAEKOMMYHUKAGUUOHHbIE MEXHOADZUU:

WHTerpauna  pacnpefengHHbix  MHPOPMaUMOHHbIX  pecypcoB, obpaboTxa
MPOCTPAHCTBEHHO-PACNPEASNEHHbIX AaHHbIX, NPo6GAeMHO-OPHeHTUPOBAHHbIE M
fpeAMeTHO-OpUMEHTUPOBaHHMbie Ba3bl reorpadUIeCKUX JaHHbIX M 3HAHWINA; HOBbIe
TENEKOMMYHMKALMOHHBIE TEXHONOTHU,

Mamemamuueckue mexdonoaui;

AnddepeHumnanbHbie YpaBHEHUA B 33034aX €CTECTBO3HAHMA M TEXHUKM, KOMNAE-
KCHBIA aHANK3; GyHaamMeHTa/bHbIE W NpUKAadHbie 3a/adu MaTeMaTUYEecKoW cTa-
TUCTHKIK U TEOPHA BEPOATHOCTH.

Conference Topics:

Computing technologies:

Numerical methods and computational algorithms for modelling of the complex
physical phenomena, parallel and distributed calculations, theory of parallel proc-
esses.

Information and telecommunication technologies:

Integration of distributed information resources, processing of spatially distributed
data; problem-oriented and subject-oriented information systems for geographical
data and knowledge; new telecommunicational technologies.

Mathematical technologies:

Differential equations in problems of natural sciences and engineering; complex
analysis; fundamental and applied problems of mathematical statistics and prob-
ability theory.

Kopaonik, 27.08 - 31.08.2009 ‘ : Budva, 31.08. - 05.09.2009.
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Programski odbor:

Sokin J. |, akademik, Rusija, predsednik

Doliganin €., rektor drzavnog Univerziteta u N. Pazaru, Srbija, kopredsednik
Zumagulov B. T., akademik, Kazahstan, kopredsednik

Jovanovi€ A., prorektor Univerziteta u Pristini, Srbija, kopredsednik
Kosanovic K., dekan PMF Univerziteta u Pristini, Srbija, kopredsednik
Milosevit H., profesor, Srbija, predsednik Organizacionog odbora
Petkovic D., profesor, Srbija, naucni sekretar

Cubarov L. B., profesor, Rusija, nau¢ni sekretar

Banjanin M., profesor, Bosna i Hercegovina

Vukovi¢ M., profesor, Bosna i Hercegovina

Govedarica V., profesor, Bosna i Hercegovina

Pikula M., profesor, Bosna i Hercegovina

Krener D., profesor, Nemacka

Rozner K., profesor, Nemacka

Res M., profesor, Nemacka

Sokina N., doktor, Nemacka

Kit E., profesor, Izrael

Sladkevi¢ M., doktor, Izrael

Danaev N. T, profesor, Kazahstan

Mansurov Z. A., profesor, Kazahstan

Orunhanov M. K., profesor, Kazahstan

Temirbekov N. M., profesor, Kazahstan

Zajnakov A. 7., profesor, Kirgistan

Dimitrovski D., profesor, Makedonija

Bickov I. V., €lan RAN, Rusija

Jerohin G. N., profesor, Rusija

Moskvicev V. V., profesor, Rusija

Potapov V. P.,, profesor, Rusija

Rickov A. D., profesor, Rusija

Smagin S. |., lan RAN, Rusija

Stempkovskij A. L., akademik, Rusija

Fedotov A. M., ¢lan RAN, Rusija

Horodevskij V. G., ¢lan RAN, Rusija

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Eajdurov V. V., &lan RAN, Rusija
Bankovic B., profesor, Srbija

Gajic¢ L., profesor, Srbija
Doroslovacki R., profesor, Srbija
Zori¢ A., profesar, Srbija

Mijailovié Z., profesor, Srbija
Milovanovic G., akademik, Srbija
Milovanovic I.; profesor, Srbija
Mijailovi¢ B., profesor, Srhija
Petrovi¢ M., profesor, Srbija
Pilipovi¢ S., akademik, Srbija

Protic E., profesor, Srhija
Radenkovi¢ S., profesor, Srbija
Rakodevic V., profesor, Srhija
Rajovi¢ M., profesor, Srbija

Cakié N., profesor, Srbija

Kanantaj A., profesor, Tajland

Tahir Beriri Mohamed, profesor, Tunis
Juldasev 7. H., profesor, Uzbekistan
Pavicevi¢ Z., profesor, Crna Gora
Ejnarson B., profesor, Svedska
Radenkovi¢ B., profesor, Srbija
Samodurov A. A, profesor, Belorusija
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Budva, 31.08. - 05.09.2009.
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NporpammHbIA KOMUTET:

Wokuu K0.U., akagemuk, Poccua, npeacenaTenns
AonuuanuH M., npodeccop, Cepbua, conpencegatens
HMymarynos b.T., akagemuk, KazaxcraH, conpeacenatesb
EBaHoBuu A., npodeccop, Cepbus, conpeaceaaTenb
KocaHoewuu K., npodeccop, Cepbus, conpeacenatens

Munoweswuy X. , npodeccop, Cepbusn, npeaceparens Opr. kKomuteTa

Metkosu4 A., npodeccop, Cepbun, yueHblit cekpeTapb
Yyb6apos A.b., npodeccop, Poccus, yueHblii cekpeTaps
Camopypoe AA., npodeccop, benapych

BaHaunu M., npodeccop, bocHus v NepuerosmHa
Bykosuu M., npodeccop, bocHus n lepuerosmHa
fosegapuua B., npodeccop, bocHua n lepuerosunHa
Mukyna M., npodeccop, BocHna v TlepuerosuHa
KpeHep [., npodeccop, lepmanun

PoaHep K., npodeccop, lfepmanHnn

Paw M., npogeccop, lfepmanuns

HloxmHa H., pokTtop, Tepmanua

Kut 3., npodeccop, Uapanasb

Cnapkesuy M., gckTop, M3pauns

Janaes H.T,, npodeccop, KasaxcTaH

Mascypos 3.A., npodeccop, KazaxcTaH

OpyHxaros M.K., npodeccop, KasaxctaH
Temunpbekos H.M., npodeccop, Kasaxcrau
HaHakos A XK., npodeccop, KbtprbizcTas
OumuTposcku M., npodeccop, MakeaoHnn

Bblukos U.B., un.-k. PAH, Poccus

EpoxuH H., npodeccop, Poccus

Mocksuues B.B., npodeccop, Poccun

MNoTanos B.T1., npodeccop, Poccun

Poiukos A.Q., npodeccop, Poccus

Cmarun C.M., un.-k. PAH, Poccun

CremnKkosckuid AJL., akapgemink, Poccua.
$egoTos A.M,, un.-k. PAH, Poccua

Kopaenik, 27.08 - 31.08.2009 Budva, 31.08

.-05.09.2008.
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Xopowesckuit B.I,, yn.-K. PAH, Poccua
Wanaypos B.B., 4n.-k. PAH, Poccua
Bankoeuu b., npodeccop, Cepbun

lauy M., npodeccop, Cepbun
Aopocnosadvku P., npodeccop, Cepbua
Hopwuy A, npodeccop, Cepbun
Musaunnosuu b., npodeccop, Cepbus
Musanncsuy XK., npodeccop, Cepbua
MunoeaHosuu I, akagemuk, Cepbun
MunosaHosud U., npodeccop, Cepbua
Netpoeny M., npogeccop, Cepbug
Muannosuy C., akapemuk, Cepbun
Mpotuu E., npodeccop, Cepbus
Pagexkosuu b., npodeccop, Cepbusa
Papenoewny C., npodeccop, Cepbua
Pakouyesuu B., npodeccop, Cepbus
Paésuu M., npodeccop, Cepbua

Llakuy H., npodeccop, Cepbus
KakawuTat A., npodeccop, Tannaug,
Taxap bepupu Moxamen, npodeccop, TyHUC
Onpawes 3.X., npodeccop, Yabekncrax
MaBnuesny XK., npodeccop, HepHoropus
3tHapccon b., npodeccop, Weeuun

1970

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. --05.09.2009.
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Programm Committee:

Shokin Yu.l., Academician, Russia , Chairman
Dolicanin C., Professor, Serbia, Co-chairman
Zhumagulov B.T., Academician, Kazakhstan, Co-chairman
Jovanovic A., Professor, Serbia, Co-chairman
Kosanovic K., Professor, Serbia, Co-chairman
Milosevic H. , Professor, Serbia, Chairman of Organizing Committee
Petkovic D., Professor, Serbia, Scientific Secretary
Chubarov L.B., Professor, Russia, Scientific Secretary
Samodurov A A, Professor, Belarus

Banjanin M., Professor, Bosnia and Herzegovina
Vukovic M., Professor, Bosnia and Herzegovina
Govedarica V., Professor, Bosnia and Herzegovina
Pikula M., Professor, Bosnia and Herzegovina
Kroener D., Professor, Germany

Resch M., Professor, Germany

Roesner K., Professor, Germany

Shokina N.Yu., Doctor, Germany

Kit E., Professor, Israel

Sladkevich M.S., Doctor, Israel

Danaev N.T., Professor, Kazakhstan

Mansurov Z.A., Professor, Kazakhstan

Orunkhanov M.K., Professor, Kazakhstan

Temirbekov N.M., Professor, Kazakhstan

Zhainakov A.Zh., Professor, Kyrgyzstan

Dimitrovski D., Professor, Macedonia

Pavicevic Z., Professor, Montenegro

Bychkov LV., Corresponding Member of RAS, Russia
Erokhin G.N., Professor, Russia

Fedotov A.M.,, Corresponding Member of RAS, Russia
Khoroshevskii V.G., Corresponding Member of RAS, Russia
Moskvichev V.V,, Professor, Russia

Potapov V.P., Professor, Russia

Rychkov A.D., Professor, Russia

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Shaidurov V.V,, Corresponding Member of RAS, Russia
Smagin S.1., Corresponding Member of RAS, Russia
Stempkovskii A.L., Academician, Rué’sia
Bankovic B., Professor, Serbia

Cakic N., Professor, Serbia |
Doroslovacki R., Professor, Serbia

Gaic L., Professor, Serbia

Mijailovic B., Professor, Serbia
Mijailovic Z., Professor, Serbia
Milovanovic G., Academician, Serbia
Milovanovic |., Professor, Serbia
Petrovic M., Professor, Serbia

Pilipovic S., Academician, Serbia
Protic 1., Professor, Serbia

Radenkovic B., Professor, Serbia
Radenovic S., Professor, Serbia

Rajevic M., Professor, Serbia

Rakocevic V., Professor, Serbia

Zoric A., Professor, Serbia

Einarsson B., Professor, Sweden
Kanantai A., Professor, Thailand

Tahar Berriri Mohamed, Professor, Tunis
Yuldashev Z.Kh., Professor, Uzbekistan

R
Dol

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08

.-05.09.2008.
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Plan rada konferencije MIT 2009 - Kopaonik

Cetvrtak,
27.08.2009.

Petak,
28.08.2009.

Subota,

29.08.2009.

nedelja,

30.08.20089.

ponedeljak,

31.08.2009.

14:00 - 22:00

08:00
05:00
09:30
11:00
11:30
13:30
14:30
16:30
16:45
18:30

20:30

09:00
11:00
11:15
13:30
14:30
16:30
16:45
18:30
20:30

09:00
11:00
11:15
13:30
15:00
20:30

09:00
03:00

Dolazak i registracija uesnika

Registracija uc¢esnika
Otvaranje konferencije
Plenarna sednica

Prijem kod Dekana - koktel
Plenarna sednica

Ruéak

Rad po sekcijama

Kafe pauza

Rad po sekcijama

Okrugli sto ,Matematika i informatika,
savremeni tokovi®

Vecera

Plenarna sednica

Kafe pauza

Plenarna sednica

Rucak

Rad po sekcijama

Kafe pauza

Rad po sekcijama

Zavrsetak rada po sekcijama

Svelana vecera - banket (restoran hotela
Grand)

Plenarna sednica

Kafe pauza ‘
Zavrsna plenarna sednica
Rucak

izlet Zicarom na Panciéev vrh
Vecera

Qdlazak ucesnika kudi

Deo uesnika Konferencije, koji nastavljaju
sa radom u Budvi, putuje uz obilazak
manastira Gradac i Sopoéani.

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.20083.
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Plan rada konferencije MIT 2009 - Budva

Utorak, 09:00 Prezentacija postera T1
01.09.2009. 13:30 Rucak
14:30 Zasedanje radne grupe W2
16:30 Kafe pauza
16:45 Zasedanje radne grupe W2
19:00 Zavrietak rada
Sreda, 09:00 Prezentacija postera T2
02.09.2009. 13:30 Rucak
14:30 Zasedanje radne grupe W3
16:30 Kafe pauza
16:45 Zasedanje radne grupe W3
19:00 Zavrsetak rada
Cetvrtak, 09:00 Prezentacija postera T3
03.09.2009. 13:30 Rucak
14:30 Zasedanje radne grupe W4
16:30 Kafe pauza
16:45 Zasedanje radne grupe W4
19:00 Zavrsetak rada
Petak, 09:00 Zasedanje radne grupe W5
04.09.2009. 11:30 Zatvaranje konferencije
13:30 Rucak

61970

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Pacnucanmne pabotbl koHpepeHuun MUT 2009- KonaoHuk

YeTrepr,
27.08.2009.

MaTHULUaE,
28.08.2009.

Cyb6orTa,
29.08.2009.

BockpeceHnbe,
30.08.2009.

lNoHegenbHUK,
31.08.2009,

14:00 -
22:00

08:00
09:00
09:30
11:00
11:30
13:30
14:30
16:30
16:45
18:30

20:30

09:00
11:00
11:15
13:30
14:30
16:30
16:45
18:30
20:30

09:00
11:00
11:15
13:30
15:00

20:30
09:00

09:00

Mpuesa u perucrpayma yyacTHUKOB

Perucrpaumsa y4acTHUKOR
OTKpbiTUE KOHdEepeHUnn
MneHapHCe 3acegaHue
Nepepbig (Nnpuem y aeKaHa)
NnenapHoe 3acepaHue
Oben,

CeKLUoHHbIE 3aceaaHnA
MNepepbis

CeKuuoHHbIE 3aceaHunsA
Kpyrabii cton «MatemaTuka u MHOOPMATUKS,
coBpemeHHble Npobaembl»
YHUMH

MNneHapHoe 3acegaHue

MNepepwiB

MNaeHapHoe 3acegaHne

Oben

CeKuMOHHbIe 3acegaHnsa

MNepepbis

CeKuMoHHbBIEe 33CedaHnA

OKoHuaHue paboTbl

ToprKecTBeHHbIN y3KKH — 6aHKeT (pecTopaH
rocruHuubt MpaHa)

flneHapHoe 3acepanue

MNepepbis .

3asepwakllee naeHapHoe 3aceaaHue

Obeg,

Noabem Ha dyHUKynepe K BeplinHe «flaHun-
yes Bpx»

YyUH

OTbess y4acTHWKOB, 3aBEpLUNBLIMX paboTy Ha
KOH(epeHLuu

OTbesq y4acTHUKOB, TPOACAKAOWMX paboTy B
ByaBe, ¢ NoceuwleHMEM NO 4OPOre MOHACTbIpei
Tpapay u ConoyaHsl.

Kopaocnik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.2009.
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Pacnucanme paborbl KondepeHuun MAT- byasa

BTOpHMK,

01.09.2009.

Cpepa,

02.09.2008.

YeTtsepr,

03.09.2009.

Narhuua,

04.09.2008.

09:00
13:30
14:30
16:30
16:45
19:00

09:00
13:30
14:30
16:30
16:45
19:00

05:00
13:30
14:30
16:30
16:45
19:00
09:00
11:30
13:30

CrenpoBsie goknagb T1

Obep,

3acepaHue pabouelt rpynnel W2
Nepepble

3acegaHue paboyeit rpynnbl W2
OkoHuaHue paboTbi

CreHpoBbie goknagbl T2

Obep,

3aceaaHue paboueid rpynnsl W3
fepepbiB

3acenaHue paboueid rpynnel W3
OKoHuaHue paboTbl

CreHpoBble goknagasl T3

Oben,

3acepaHue paboueil rpynnbt W4
MNepepbis

3acepanve paboye rpynnss W4
OKoHuanue paboTbl

3acepanue paboueit rpynnel W5

3aKkpbITUe KoHbepeHunn
Obeg

1970

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.2009.
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MIT 2009 Timetable - Kopaonik

Thursday,

27.08.2008.

Friday,

28.08.2009.

Saturday,

29.08.2008.

Sunday,

30.08.2008.

Monday,

31.08.2009.

14:00 -
22:00
08:00
05:00
09:30
11:00
11:30
13:30
14:30
16:30
16:45
18:30

20:30

09:00
11:00
11:15
13:30
14:30
16:30
16:45
18:30
20:30

05:00
11:00
11:15
13:30
15:00
20:30

09:00
09:00

Arrival and registration of participants

Registration of participants

Conference opening

Plenary session

Welcome reception - coctail

Plenary session

Lunch

Workshops

Coffee break

Workshops

Round table ,Mathematical and Information
Sciences, contemporary tendencies “ ‘
Dinner

Plenary session

Coffee break

Plenary session

Lunch

Workshops

Coffee Break

Workshops

End of day

Banquet (restaurant of hotel Grand))

Plenary session

Coffee Break

Closing plenary session
Lunch

Tour to the Pancic’s Peak
Dinner

Departure

Participants continue Conferernce are travel-
ling to Budva, Montenegro, and they will visit
monasteries Gradac and Sopocani on their way.

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.2009.
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MIT 2009 Timetable - Budva

Tuesday,
01.09.2009.

Wednesday,
02.09.2009.

Thursday,
03.09.2009.

Friday,
04.09.2009.

09:00
13:30
14:30
16:30
16:45
19:00

05:00
13:30
14:30
16:30
16:45
19:00

09:00
13:30
14:30
16:30
16:45
19:00
09:00
11:30
13:30

Poster session T1
Lunch

Working group W2
Coffee break
Working group W2
End of day

Poster session T2
Lunch

Working group W3
Coffee break
Working group W3
End of day

Poster session T3
Lunch

Working group W4
Coffee break
Working group W4
End of day
Working group W5
Conference closing
Lunch

1970

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.2009.
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RADNE GRUPE

W1 - Radna grupa (okrugli sto}

“Matematika i informatika, savremeni tokovi”
Profesor Jurij Jakovlevi¢ Belov

Profesor Dojcin Petkovi¢

Profesor Miloje Rajovic

Profesor Vladica Stojanovié

Profesor Stana Cveji¢

Profesor Vladimir Viktorovi¢ Sajdurov

W2 —~ Radna grupa {okrugli sto)

“Problemi savremenog matematickog obrazovanja”
Profesor Jurij lvanovi¢ Sokin

Profesor Jurij Jakovievic Belov

Profesor Hranislav MiloSevié

Profesor Mihail Petrovit Fedoruk

Profesor Vladimir Viktorovi¢ Sajdurov

”

W3 - Radna grupa {okrugli sto) “Matematicko modeliranje
Profesor Vladimir Viktorovié¢ Sajdurov

Profesor Sergej Kuzmi¢ Goludko

Profesor Eliezer Kit

Profesor Hranislav MiloSevié

Profesor Viadimir Viktorovi¢ Moskvidey:

Profesor Aleksandar Dimitrijevi¢ Rickov

Profesor Mihail Petrovié Fedaruk

W4 - Radna grupa (okrugli sto)
“Informacione tehnologije”

Profesor Jurij lvanovi¢ Sokin

Profesor Konstantin Jevgenjevi¢ Afanasjev
Profesor Igor Vjaéeslavovic Bickov
Prafesor DojCin Petkovic

Profesor Vadim Petrovic Potapov
Profesor Anatolij Mihajlovi¢ Fedotov

W5 — Radna grupa (ckrugli sto)
“Sistemi monitoringa Zivotne sredine”
Profesor Jurij lvanovi€ Sokin
‘Profesor Igor Vjateslavovit Bitkov
Doktor Nikolaj Nikolajevi¢ Dobrecov
Profesor Vadim Petrovi¢ Potapov
" Profesor Dragan Radovanovi¢
Profesor Leonid Borisovi¢ Cubarov

Kopacnik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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PABOYMUE FPYNNbI

W1 ~ Paboyas rpynna (kpyrawiit cton)

«Maremartnka n MHdpopmaTHKa; coBpemeHHbie npobaembi»
Mipodeccop KOpuit Akoenesuy benos

fNpodeccop AoiumH NeTroBMY

Mpodeccop Munoe Paeeuu

NMpodeccop Braanua CToAHOBWY

Npodeccap Crana LUsetiny

Npodeccop Bnagumup Buktoposud LWataypos

W2 — Pabouad rpynna (Kpyrabiii cton)

«pobnembl COBpEMEHHOIO MaTeEMaTUYECKOTO 06pa3oBaHUA»
Mpodeccop Kpnid YsaHosuu LoKKH

fipodeccop KDpuin Akoenesnu benos

fpodeccop XpaHucnas Munowesuy

MNpodeccop Muxaun Metposudy Peaopyk

Npodeccop Bragnmmp Buktoposuy Langypos

W3 — Pabouan rpynna (kpyrabii cTon) « Matemartuueckoe mogeanpoBaHue»
fpodeccop Braanmup Buktoposmd Waikaypos

Npogeccop Ceprert Kyabmnu lonywko

Mpodeccop Innezep Kur

NMpodeccop XpaHucnas Muaowesmy

Mpodeccop Bnagumup Buktoposny Mockeuues

Npodeccop Anekcakap Mutpuesuy Poivkor

Mpodeccop Muxamn NeTposuy Penopyk

W4 — Pabouas rpynna (Kpyreii cton)
«Mutbopmaquonﬂhle TEXHONOIUNR
Hpod)ece&p"l{]pm MeanosMY LLoKKH
ﬂpod)eccop KoHCTaHTWH EBreHbeBMY AdaHaches
ﬂpocbeccqp Wropb Bauecnagosuy Bbivkoe
MNpodgeccop ,D,OW-IMH fNeTkosuy
npodaecco;}Ba.n,uM MeTposuy MNoTanos
Npodeccop Anatonnia Muxalinosmy ®enaTos

W5 — Pabouan rpynna (kpyrabiii cron)
«CuUcrembl MOHMTOPUHIA OKPYHAIOWLEN cpeabl»
MNpodeccop KOpuia Banoeny LLokuH
MNpodeccop Urops Bayecnasaeuy bbiukos
HAokrop Hukonaii Hukonaeswy fobpeuoe
MNpodpeccop Bagrm Netposuy NoTanos
Npodeccop Aparak PaposaHosuy

MNpodeccop fleoHua Bopucoeny Yybapos

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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WORKING GROUPS

W1 ~ Work group {round table)

“Mathematicai and Information Sciences, contemporary tendencies”
Professor Yurij Yakovlevich Belov

Professor Dojcin Petkovic

Professor Miloje Rajovic

Professor Viadica Stojanovic

Professor Stana Cvejic

Professor Vladimir Victorovich Shaidurov

W2 - Work group {round table}

“The problems of contemporary mathematical education”
Professor Yuri lvanovitch Shokin

Professor Yurij Yakovlevich Belov

Professor Hranislav Milosevic

Professor Michail Petrovich Fedoruk

Professor Vladimir Victorovich Shaidurov

W3 — Work group {round table) “Mathematical modeling”
Professor Vladimir Victorovich Shaidurov

Professor Sergey Kuzmich Golushko

Professor Eliezer Kit

Professor Hranislav Milosevic

Professor Vladimir Victorovich Moskvichey

Professor Alexander Dmitrievich Rychkov

Professor Michail Petrovich Fedoruk

W4 — Work group (round table)
“Information Technology”

Professor Yuri ivanovitch Shokin

Professor Konstantin Evgenievich Afanasiev
Professor lgor Vyacheslavovich Bychkov
Professor Dojcin Petkovic

Professor Vadim Petrovich Potapov
Professor Anatoilii Michailovich Fedotov

W5 — Work group (round table)
“Environmental monitoring systems ”
Professor Yuri lvanovitch Shokin
Professor lgor Vyacheslavovich Bychkov
Doctor Nikolay Nikolayevich Dobretsov
Professor Vadim Petrovich Potapov
Professor Dragan Radovanovic
Professor Leonid Borisovich Chubaroy

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2008.
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Raspored akti_vnosti po objektima

1.

0O ND ! AW

10

Registracija uCesnika smestenih u objektima “Suncani vrhovi” na recepc-
iji hotela “Suncani vrhovi”,

- Cetvrtak 27.08.2009. od 14:00 do 22:00 sata

- petak, 28.08.2009. od 08:00 do 12:00 sati

Registracija ufesnika smestenih u hotelu “Grand” na recepciji hotela
“Grand”, -Cetvrtak 27.08.2009. od 14:00 do 22:00 sata

Ceremonija otvaranja - sala “Holidej”, hotel “Suncani vrhovi”

Sva plenarna zasedanja - sala “Holidej”, hotel “Suncani vrhovi”
Zasedanje sekcije S1 - sala “Holidej”, hotel “Sunéani vrhovi”
Zasedanje sekcije S2 - sala “Malo jezero”, hotel “Suncani vrhovi”
Zasedanje sekcije 53 - sala “Prezident”, hotel “Sundani vrhovi”
Zasedanje sekcije 54 - sala “Prezident”, hotel “Sunéani vrhovi”
Zasedanje sekcije S5 - sala “Prezident”, hotel “Suncani vrhovi”
Zasedanje Radne grupe W1 - sala “Prezident”, hotel “Suncani vrhovi”

Mecra nposegeHua meponpuarnit KondepeHuum

1.

o n

o oo

Perncrpanma y4acTHUKOB, NPOMMUBAIOWMX 8 rOCTUHULE “CyHYaHM
BpxoBu” — xonn roctmHmub! “CyHuanu Bpxosu”,

- yereepr 27.08.2009: ¢ 14:00 po 22:00,

- naTHULa, 28.08.2009: ¢ 08:00 go 12:00.

PerncTpauuma yHacTHUKOB, NPOKMBAIOWNX B FOCTMHUUE “TpaHg” —xonn
rocTuHuubl “fpang”

- vetsepr 27.08.2_009. C 14:00 po 22:00,

LepeMoHUs oTKpbITUA - 3an “Xonauaeit” rocTuHulsl “CyHyanmn Bpxosun”
Bce nnerHapHble 3aceaaHuns - 3an “Xonuaen” rocTuHnubl “CyHYaHn
Bpxosu”

3acegaHue cexuuu S1 - 3an “XoAunaei” rocTuHMubl “CyHuann Bpxosn”
3acenaHue cekumu S2 - 3an “Mano esepo” roctuHuubl “CyHuYaHu
Bpxosu”

3acepaHune ceKuuu 53 - 3an “Mpesnaent” rocTuHrubl “CyHyaHun Bpxosn”
3acepaHue cekumu S4 - 3an “MpesznaeHt” roctuHuuel “CyH4yaHn Bpxoen”
3acepatue cekumu S5 - 3an “NpesnaedT” rocTuHULBI “CyH4aHu Bpxosn”

. 3acepaHuve Kpyraoro ctona Wl 3an “Mpe3naeHT” rocTuHKLbl “CyHYann

Bpxosn”

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Venues

1.

0o N U e W

Registration of participants, who are living in the hotel “Suncani vrhovi”,
at the iobby of the hotel “Suncani vrhovi”,

- Thursday 27.08.2009: since 02:00 PM till 10:00 PM

- Friday 28.08.2009: since 08:00 AM till 12:00 AM

Registration of participants, who are living in the hotel “Grand”, at the
lobby of the hotel “Grand”,

- Thursday 27.08.2009. since 02:00 PM till 10:00 PM

Conference openmg room “Holidej”, hotel “Suncani vrhovi”

All plenary sections - room “Holide]”, hotel “Suncani vrhovi”
Workshop S1 - room “Holidej”, hotel “Suncani vrhovi”

Workshop S2 - room “Malo jezero”, hotel “Suncani vrhovi”

Workshop S3 - room “Prezident”, hotel “Suncani vrhovi”

Workshop S4 - room “Prezident”, hotel “Suncani vrhovi”

Workshop S5 - room “Prezident”, hotel “Suncani vrhovi”

10 Working group W1 - room “Prezident”, hotel “Suncani vrhovi”

N
“on

Kepaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Armneling EV,, ICT 5B RAS, Novosibirsk
Golushko S.K., ICT SB RAS, Novosibirsk

Yurchenko AV, ICT 58 RAS, Novosibirsk

The aspects of numerical methods implementation when modeling and
analyzing the behavior of composite plates and shells

We are considering the problems of numerical modeling and the behavior
analysis of composite plates and shells. Thus problems are especially brightly
shown in case we use nonclassical improved theories of plates and shells in
a combination with structural models of a composite material. One of the
peculiarities of corresponding boundary-value problems is the presence of
rapidly changing components in their decisions and strong boundary effects.
Because of that the use of traditional numerical schemes and algorithms
becomes impossible.

The offered approach to the solving of two-dimensional boundary-value
problems of theories of plates and shells is in the reducing of the dimension
of a problem. It is reached by representing the components of the solution
in the form of finite trigonometrical series. The order of a system of ordinary
differential equations of the final one-dimensional problem is generally
proportional to the number of kept harmonics in the series expansion of
required functions. Though there are parameters of the initial problem of
the stressed-deformed state of composite plates and shells determination
at which the final one-dimensional boundary value problem can be splitted
into several independent sub-problems with the smaller order of the system
of equations.

To solve the aroused one-dimensional boundary-value problems two methods
are used: the method of discrete orthogonalisation, realized by authors in
software package GMDO, and the method of spline-collocation, realized
in software package COLSYS. The application of two essentially different
numerical methods allows us to raise the reliability of received results. Wide
researches of possibilities and peculiarities of using of the method of discrete
orthogonalisation use for solving ill-conditioned boundary-value problems of
mechanics of composite plates and shells are conducted. The algorithms of
an automatic choice of a grid step and a distribution of orthogonalisation
nodes are developed to provide stable calculation process.

The application of offered techniques is demonstrated on the solution of
problems of determination and analysis of the stressed-deformed state of
the round multilayered reinforced plates with the round central or displaced
aperture. The question of necessary number of harmonics kept in series is
investigated. The comparison of efficiency of numerical algorithms is carried
out. Besides, the influence of a choice of used variants of the theory of
plates and shells, models of a composite material on results of calculaticns,
structural parameters of a composite material and geometrical parameters of
plates on their stressed-deformed state is investigated. In that specific case,
at isotropic layers and the central aperture, analytical solutions are received
and used to investigate accuracy of applied numerical algorithms.
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Andreev V.K., ICM SB RAS, Krasnoyarsk
The motion of two heat condacting liquids in a cylindrical pipe

We shall consider the joint non-stationary motion of two immiscible viscous
heat conducting liquids with an common interface in a cylindrical pipe. Sup-
pose, that the densities, the kinematic viscosities and the thermal diffusivities
of the liquids are positive constants. We also assume that there no external
mass forces acting on the liquids. Under these assumptions, the equations of
continuity, momentum and energy in the cylindrical coordinates admit the
specific one-parameters subgroup of transformations. The invariant solution
corresponding to this subgroup can be interpreted as follows. Suppose that
on the cylindrical interface between liquids the surface tension linearity de-
pends on the temperature. Initially, the liquids are at rest and occupy the
cylindrical domains, respectively. At the initial time the temperature fields
which are linearity depend on coordinate along pipe, instantly created in
the whole domains. The thermocapillary effect and non-stationary pressure
gradients induce the motion of liquids. In this motion, the interface remains
cylindrical surface and the trajectories are straight lines parallel to the axes
of pipe. The liquid layer near rigid wall of pipe may be interpreted as a lubri-
cant. The required velocities and temperatures can be called as the perturba-
tions of the quiescent state of liquids. Substituting the invariant expressions
of the velocities and temperatures in the governing equations and taking into
account the conditions on the interface, we obtain the three conjugate ini-
tial boundary value problems for unknowns. These problems can be solved
successively.
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Arkhipov D. G., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk
Khabakhpashev G.A., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk
Vereschetin L A. Kutateladze Institute of Thermophysics SB RAS, Novosibirsk ,
Instability of linear and nonlinear gravity waves on an interface of the two
layered Poiseuille flow

The stability of the two layered Poiseuille flow in a plane horizontal chan-
nel is considered. The problem in the linear order is reduced to a pair of
Orr — Sommerfeld equations with homogeneous boundary conditions on the
interface, lid and bottom of the channel. As is well known there are many
modes of disturbances with different phase velocity. Although the linear sta-
bility problem of two superposed immiscible viscous'liquids was detailed re-
searched [1] no special attention was paid to gravity mode. However interac-
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tion of such waves with the flow is interesting. Due to numerical stiffness of
Orr — Sommerfeld equation we used special algorithms such as compound
matrix method [2] and Abramov’s method [3]. As a result we received the de-
pendences of phase velocity and amplification factor of disturbances on the
wave number for different flow speed. It is shown that long gravity waves can
be unstable. Moreover under some circumstances the gravity mode is only
one long unstable wave. The reason of this instability is the flow velocity joint
on the interface. In the case when the viscous effects are strong (o Re << 1,
where a is the wave number and Re is the Reynolds number) it corresponds
to well known interface instability [4]. Also profiles of velocity disturbances
were calculated. Based on the velocity profiles received from linear analysis
the nonlinear evolution equation for the interface disturbance of two lay-
ered flow was obtained like it was done in the paper [5]. Coefficients in the
equation are presented as integrals on layers from function depended from
flow and disturbance profiles. Notable that coefficient at dissipative member
changes the sign in the region of linear instability. This fact corresponds to
energy pumping from basic flow to the flow disturbances.
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Comparison of numerical solutions by different models for nonlinear planar
waves on a free surface of shallow liquids

At the recent decades much attention of researchers has been attracted to
essentially three-dimensional finite-amplitude disturbances (for instance,
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books [1-3]). However, most models (e.g., papers [4—6]) are applicable only
to nonlinear waves propagating chiefly in one direction. Only in these cas-
es the problem is reduced to one equation for the perturbation of the free
surface. For this reason, finite-amplitude waves travelling simultaneously in
different directions can be described only by systems of equations incorpo-
rating both the disturbance of the free boundary and the fluid velocity. In
the systems proposed earlier {for example, [7-9]), even the linear terms of
all equations involve terms depending on the fluid velocity. The new com-
bined system of equations, which is more well-behaved was proposed in the
paper [10]. There are assumed that liquid is incompressible, its stationary
flow is absent, the disturbance amplitudes are small but finite, characteristic
horizontal lengths of waves and of the bottom topography are larger and the
thickness of unsteady viscous boundary layer is smaller than the fluid depth,
and finally, capillary effects are moderate. The initial system of the Stokes
equations and of the continuity equation for the shallow water above a gen-
tly sloping bottom was reduced to one basic nonlinear evolution equation for
spatial perturbations of the free surface and two linear auxiliary differential
equations for a determination of the horizontal velocity vector averaged over
the layer depth which is contained in the main equation only in one term of
the second order of smallness. The suggested model is suitable for finite-
amplitude waves running on any angles. Even in the case of inviscid liquids
this approach is in essence easier than known systems of equations, where
all equations contain both linear and nonlinear items (e.g., [7-9]). Some so-
lutions of our model eguations were found numerically. The calculations ac-
cording to the model [6] were performed with the help of the implicit three-
layer difference scheme, which is described in detail in the paper [11]. This
scheme has the second order of approximation in all variables. The results
of several numerical experiments for a transformation of initially plane mod-
erately long nonlinear waves were adduced in the paper [11] too. A dynam-
ics of the three-dimensional disturbance which is solitary in the space were
demonstrated in the paper [12]. The calculations according to the model [10]
were carried out in the following way. At the step “predicator” the calcula-
tions were made with the help of the simplest replacement for the velocity
vector. At the step “corrector” the velocity vector was determined using the
simple linear auxiliary equations. Poisson’s equation for a determination of
the velocity vector was resolved by the method of the fast Fourier transfor-
mation by both horizontal coordinates on the each step of time. Formally the
evolution equation of the model [6] allows to study a collision of two plane
waves running towards each other. But it is shown that at the point of time of
their maximal interaction the calculation error may be equals 10 % approxi-
mately. A comparison of the numerical results for three-dimensional solitary
in the space perturbations of small but finite amplitude was carried out too.
Some test solutions were found in the pools with different topographies. As
it should be not only the changing of the wave velocities but also the inten-
sification of disturbances moving towards the lower liquid depth and other-
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wise their weakening when the waves are moving to the deeper area were
observed. It is seen, that the additional peaks and troughs took place over
the bottom irregularities.
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Balakayeva G.T., Kazakh national University , Almaty
Aktymbaeva A.S., Kazakh national University , Almaty

Simulation model for the fault-tolerant systems

In this paper we consider a fault-tolerant and Real -Time Robotic system that
can communicate between each other only via message sending. The pa-
per proposes algorithm to provide group membership and view synchrony
among robots. In such systems may happen failures, in particular when a
certain number of robots can possibly crash. '
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Banjanin M., Faculty of Philosophy, Pale
Miladinovic D., Faculty of Technical Science, Novi Sad

Ontology Concepts of Multiagent Systems

Defining ontology for the MAS will be realized by the fundamental specifica-
tion collaborations and relations that exist between the participants in the SC
and the set of rules (or axioms) that restrict the semantics of the concepts
and relations in ontology. The development and presentation of the MAS on-
tology are based on the union of concepts presented as 4S: [Streams, Struc-
tures, Scenarios, Societies], where for each “S” there is a concept and relation
in which they take part. The general meaning of the MAS ontology can be
presented as an arranged set Q3=(Ontol_Concepts, Ontol_Rels) [3], in which
Ontol_Concepts represent a family of ontology concepts, and Ontol_Rels a
family of relations between the concepts.

This work focuses on ontologies for multiagent systems that are now increas-
ingly used in modelling the distributed and autonomous characteristics of
different entities involved in logistic flows. Knowledge and information on
logistic flows originate from different participants, so efficient communica-
tion and inter-exchange of information between agents should be based on
ontologies. Ontologies have the role of semantic knowledge organization and
as such they simplify sharing and reuse of knowledge between the partici-
pants in supply chain. In that way it is possible to increase responsibility and
efficiency of logistic processes, whereas an application of ontology on all en-
tities in supply chain enables the efficient increase in materials, finance and
information flow management in different phases of supply chain.
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Banjanin M., Facuity of Philosophy, Pale

Drakulic G., Faculty of Technicai Science, Novi Sad

Interoperability of information-communication and spatial information
infrastructure

. The relatively newer idea in projects of European Union is about informa-
tion-communication (IC) and spatial information infrastructures interop-
erability. This work is focused on specificities of transportation markets in
the designing of the new and optimization of existing portfolio of services
through ,3-eff” integration of the technical, human, finance and IC resources
in the different space domains. Efficient IC infrastructure of transportation
may be achieved only through the application of authentic registers {or , key
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registers”} for warehousing critical data which are interoperable in the wider
geographic space and accessible for the cooperation, coordination and col-
laboration by the multiple usages of different users.Spatial information and
information-communication infrastructure for transport services The com-
plex approach to the analysis of spatial information infrastructure (S} and
information-communication infrastructure {ICl) in transport industry enables
the reinforcement of transport service realisation processes, namely the aug-
mentation of their quality and level of user desires satisfaction. Simuitane-
ously, this work represents an important resource for the design of transport
resource administration domain model and establishing the transformation
directions of Sll and ICl roles in the modern transport service providers’ busi-
ness. That question is different from the design of general networks and pri-
mary algorithmic improvements in effectiveness and efficiency of transport
processes.
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Banshchikova ILA., Lavrentyev Institute of Hydrodynamics SB RAS, Novosibirsk
Modeling anisotropic creep by using Hill’s theory

At the problems solving of the shaping thin-sheet details made of modern
constructional alloys and forecasting of their further successful it is necessary
to take into account features of strain-strength behaviour of a material. The
properties of anisotropy on directions (along, across, on a normal to a plate)
and different resistance to a tension and compression, hardening and soft-
ening at creep have the majority of sheet materials that make mathemati-
cal simulation of process of shaping very difficult. Anisotropic creep model
equivalent to Hill’s mode! for anisotropic plasticity was tested on the prob-
lems of a stretching of cubic samples by using of finite-element program AN-
SYS. Factors of anisotropy have been determined in view of possible weaker
deformation of sheet details on a normal to a sheet and under a corner 45.
«The coefficient of anisotropy» on a normal to a sheet k was defined by av-
eraging of the relation of the size change on thickness of a sheet (i.e. in a
direction of a normal to a sheet) to the size change on width of a flat sample
at various degrees of axial deformation from experiments on a stretching. In
case of the shaping plane panels at creep with surfaces of complex contour
special interest for testing is represented by problems of a bending of the
square plate, which realize experimentally. Calculation by a method of finite-
elements in three-dimensional statement, and also analytical estimations
and numerical calculation in one-dimensional statement for problems of a
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bending of a plate in a cylindrical surface and for problems of a torsions of a
plate in a sign-variable saddle surface testify to essential influence of anisot-
ropy on a normal to a sheet and about insignificant influence of anisotropy
under a corner 45 in comparison with calculation in isotropic statement.
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Baranovskiy N.V,, Tomsk politechnic unjversity, Tomsk
Kuznetsov G.V,, Tomsk politechnic university, Tomsk

Mathematical simulation of deciduous tree ignition by lightning cloud-to-
ground discharge taking into account localization of reactive wood

Forests ignite as a result of cloud-to-ground lightning discharges [1]. Polarity,
peak current and voltage, and also duration of action are basic characteristics
of ground lightning discharges [2]. M-components, firstly described in [3], are
observed as increase in brightness of the channel during a continuing current.
M-components can have peak in a kA-range [4]. It is necessary to investigate
influence of M-components on process of coniferous tree ignition to estimate
expediency of addition existing empirical [5,6] and deterministic-probabilistic
[7] methods of the forest fire danger forecast by subsystems of the account of
presence of M-components of a lightning discharge. One-dimensional three-
layer model [8] uses as physical and mathematical model of coniferous tree
ignition by ground lightning discharge. The purpose of research is estimation
of M-components influence on process of coniferous tree ignition by ground
lightning discharge, and also determination of ignition conditions depending
on discharge parameters. The scenario, when in a pine trunk strikes negative
polarity discharge (duration 500 ms) with an average current 23.5 KA and
voltage 100 kV, is considered. The current has 5 M-components. Ignition con-
ditions were estimated by the criteria, obtained in [9]. Obvicous dependence
of ignition process as a result of Joule calorification from exposition time of
a tree trunk by current of ground lightning discharge is established. Ignition
conditions are obtained for the typical ground discharge (duration about 500
ms). The short discharge (duration less than 300 ms) with average volt-am-
pere characteristics does not lead to ignition of a coniferous tree trunk. The
analysis of ground lightning discharge M-components influence has revealed
weak dependence of ignition process from their presence. M-components
of typical ground lightning discharges show only insignificant influence on
process of coniferous tree ignition. influence of M-components of a ground
lightning discharge with high value of average current even less appreciabily.
It is possible to make a conclusion, that there is no necessity to develop ap-
plied software for the purposes of the forecast of forest fire danger to take
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into account presence of M-components. This fact allows to use more simple
physical and mathematical models at construction of information-forecasting
systems for needs of protection of forests from fires. Besides the database of
such system may not contain the information concern M-components of a
ground lightning discharge.
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Chubarov L., Institute of Computation Technologies 5B RAS, Novosibirsk
Kit E., Faculty of Engineering, Tel-Aviv

Levin A., Coastal and Marine Engineering Institute Ltd, Haifu

Shokin Yu., Institute of Computation Technologies SB RAS, Novosibirsk

Stadkevich M. , Coastal and Marine Engineering Institute Ltd, Haifa

AHANU3 BOIMOXHbIX BOAH LyHamu y M3apaunbckoro 6epera CpegusemHo-
ro mops

B pamkax coBmecTHoro Poccuiicko-U3pannbckoro npoexkTta paccmoTpedb!
BO3MOHbIE UCTOYHWKKM BOAH LyHamy B Cpegn3emMmHOM MOPE, KOTOPbLIE MO-
ryT NPOABMUTLCA ¥ M3panabcKoro bepera. C aToN Lenblo NpoaHanm3npoBaHb!
UCTOPUYECKUE CBEAEHNA O LiyHaMU B pacCMaTpPMBAEMOM peruoHe. B pamrax
MOENM MENKOW BOAbI NPOBEAEHO NPeABapUTebHOE YUCAEHHOE MOLenn-
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pOBaHKUE PAcnNpPOCTPAHEHNA BOAHDLI LlyHaMM OT UCTOYHUKOB, PACNONOMKEHHDBIX
B pa3Hbix pervoHax CpeamnzemHoro mops (CUuMnuns, Irefickoe mope, IKHOe
nobepewbe octpoea Kput, Kunp 1 pailoHbl B HenocpeacTBeHHOM BaU3ocTy
K M3pansibCKOMY MOPCKOMY Lenbdy). B KayecTBe NCTOYHMKOS U,\/I.-iaMM 6blm
PaccMoTpeHbl Kak TEKTOHUYECKUE MEXaHM3Mbl, CBA3AHHbIE C 3EeMABTPACE-
HUEM, TaK M NOABOAHbIE ONOA3HK Ha U3pan/ibCKom Wwenbde. B pesynsrarte
AHANM3a NMEIOWMXCA AaHHbIX U NPeaBapUTEAbLHOrO MOLEANPOBaHUA Bblno
NONY4YeHo, YTO 3aMETHbIE 3HAUYEHWNA BbICOT BOAH LyHamM MOryT ObiTb noay-
UeHbl OT UCTOYHMKOB, PAaCNONCKEHHbIX HAa U3PaWILCKOM wenbde, a TakKe
OT UCTOYHUKOB, PACNOACKEHHBIX Ha tore oT Kunpa. daxe 6onblumne BOAHSI,
MCTOUHWKM KOTOPbIX PacnonoKeHbl B paioHe CULUMIMK U B 3TEUCKOM MOpe
cnabo NposBAAIOTCA ¥ U3pauibekoro bepera. B KayecTse npumepa, NpyBo-
[AATCA PE3yNbTaThl MOAEAUPOBAHWA M HATYPHaA 3anucb Tpeyeckoro LyHamu
9 nronsa 1956 roga. Npu aTom cOBBITUM B palOHE UCTOYHUKA BbICOTa BOAHbI
pocturana okono 30 m, a y uspaunbckoro bBepera (Ado) BblicOTa BOAHBI CO-
CTaBnAa TONbKO 0KoNo 20 cm, 4T Bbifio 3adbMKCcMpoBaHo mapeorpadom v no-
~ /IYY4EHO HaWWM MOAEANPOBAHUEM,
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Beisel 5., Institute of Computation Technologies 58 RAS, Novosibirsk
Chubarov L., Institute of Computation Technologies $B RAS, Novosibirsk
Khudyakova V., Novosibirsk Federal University, Novosibirsk

Shokin Yu., Institute of Computation Technologies S8 RAS, Novosibirsk
Modeling of landslide mechanism of tsunami wave generation near the
Mediterranean coast of israel

HacToAlwan pabota nocBALLEHa WMCCNEAOBAHUIO BAMAHMA ocobeHHoCTen
peanbHoro pensbeda AHA Ha XapaKTepUCTUKM BONHOBOIO PEKMMA, NOPOK-
O3EMOTO ABWKEHMEM MOhBOAHOFO ONOA3HA. MCNonb3ya B KadecTee moge-
A OTOA3HA npocfeﬁl.uee npegcTasieHne B BUAE TBEPAOro Tena, aBTopbl
PaccMaTPMBAOT PasAudHbIe TUMbl ABMMEHWA, oTaUdaowmeca cnocoBamu
YYETa reoMeTPNYEcKUX CBOWCTB penbeda NnoacTUAaWwen nogepxHoctu, Mo-
CTaHOBKa 3a4ay 415 BbiMUCAUTENbHBIX SKCNEPUMEHTOB YYUTbIBaeT 0cobeH-
HOCTK penbeda aHa akBaTOPUIA, NPUAETAIOLMX K CPEAU3EMHOMOPCKOMY NO-
Bepembto N3panna, a TakKe COOTBETCTBYIOWME re0AnHaMMUYECcKHe YCNOBHA.
ABTOpamMu MpegnoXeHa MepapxmA MOLENbHLIX aKBaTOPWUIA, NO3BOAAKOLLAA
NCCNEAOBaTh BMAHKME pa3nudHbiXx 3¢¢deKToB Ha npouecc BoaHoobpasosa-
HuA. Jas moaennpoBaHMA BOAIHOBLIX NPOUECCOB B PaboTe MCNOAb3YIOTCA
pas/indyHble NPMBAMKEHUA TEOPUK ME/KOW BOoAbl (MMHelHoe, HeauHeRHoe
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W HEeJMHEWHO-gucnepcroHHoe). Mo pesyabTaTam BbIYUCAMTENbHBIX JKCNe-
PUMEHTOB onpegeneHbl HazoBble HEM3IMEHHbLIE XaPAKTEPUCTUKU BOAHOBLIX
MPOUEeCcCOB W NapameTpsl, 3aBUCALLWE OT OCODEHHOCTEN 33KOHOB ABUMKEHWA
onon3HA. OBCyKAaKTCH BONROCHI BAXHOCTH YYeTa HEJMHERHLIX U AMCNEp-
CHMOHHbIX 3G HEKTOB Ha Pa3AMYHBIX CTAAUAX PA3BUTUA MCCASQYEMbIX NPpoLec-
coB. AHanNM3 noJsiydeHHbiX B X04e MCCNedOBaHWA Pe3y/bTaToB NOoKasan, yTo
B Cy4ae CUABHOW HEOQHOPOAHOCTWU pacnNpeneneHmna yrna HakNoHa NoacTu-
N3AKLWEN NOBEPXHOCTU BAONb TPACCHI ABMKEHUA ONOA3HA, YTO, B YaCTHOCTY,
umeeT mecTto y CpegmnzemHomopckoro nobepexsa U3pawna, yueT sToro yma
MOMKET CYHIECTBEHHO U3MEHMWTE aMNANMTYA bl BOAH, TEHEPUPYEMbIX ABUKEHK-
em OnoA3HA TMNa «cnang». DPOeKT HeNMHEMHOCTU eCTEeCTBeHHO NPoABAAeT-
CA Ha MeNKOBOAbE, ONPELENARA XapaKTepHble 0COBEHHOCTN OTPAXKEHHOM OT
Bepera v pacnpoCTPaHAOWENCA B MOPUCTOM HanpasneHuM BoAHLI. ducnep-
CHA OKa3blBaeT CBOE BAMAHME B 06AaCTU CpegHuX TyOUH, B TOM YMCAE W Ha
napameTpbl BOAH, BO3HUKAKLWMX NPU OCTAHOBKE OMNOA3HA, a TaKMKe Ha rmybo-
KOBOAbE. DTO BAUAHME NPCABAAETCA B yMEHbWEHMW abCONOTHBIX 3HAYEHUIA
NOPOKAAEMbIX BONH NOHMKEHUA W B'0DpazoBaHnmM XapakTepHOro Lyra guc-
nepryvpyroLLmx BoaH.

raxn b G EB VD BHET IO R EE s v aavua.

Bekezhunova V. B., Institute of computational modelling 5B RAS, Krasnoyarsk

Instability of stationary two-layer fluid flow with longitudinal gradient of
temperature

Many applications challenge scientists with the problem of common motion
of two liguid media contacting along some surface and stability of such mo-
tion. Side by side with free convection mechanism the cause of these mo-
tions is thermocapillary effect. In the present work we consider plane station-
ary flow of two immiscible incompressible viscous heat-conducting liquids
with common interface. Having assumed that the surface tension coefficient
linearly depends on temperature we investigate stability of the system on
inclined plane with longitudinal temperature gradient. There is change of in-
stability mechanisms when the system incline is varied. We have only mono-
tonic disturbances when system has horizontal orientation. If there is any
horizontal deviation the structure of spectrum is changed and oscillatory dis-
turbances is appeared.
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Belolipetskii V.M., Institute of Computing Modeling S8 RAS, Krasnoyarsk
Belolipetskii PV., Siberian Federal University, Krasnoyarsk

Genova S.N., Siberian Federal University, Krasnoyarsk
Degermendszhi A.G., Siberian Federal University, Krasnoyarsk

Regozin D.Yu., Siberian Federal University, Krasnoyarsk

One dimensional model of vertical structure of salt lake (on example of
Shira Lake

Vertical density stratification has a decisive influence on the spatial and tem-
poral distribution of chemical components and the ecology of planktonic or-
ganisms in deep lakes. In the water column of stratified water bodies are
forming ecologically significant vertical gradients of temperature, light, oxy-
gen, salinity, redox potential, nutrients and other components of the eco-
system. There are different ecological niches of planktonic microorganisms
along gradients of physical and chemical characteristics. This leads to the
formation of stable heterogeneous vertical distribution of various species of
bacteria, phytoplankton and zooplankton. The aim of this work was to create
a one-dimensional vertical model describing the annual dynamics of vertical
structure of a saline lake including processes of formation and melting of ice.
Mathematical models [1, 2] are used for investigation of vertical structure of
a reservoir. Modification of the model [1] for the determination of the verti-
cal distribution of hydrobiological and hydrochemical characteristics under
the ice during winter was done. After definition of the thickness of convective
mixing layer we solve one-dimensional transport and diffusion eguations.
We take into account settling for the heavy components. We use special pa-
rameterization of coefficient of vertical exchange: in the layer of convective
mixing coefficient is taken sufficiently large, and below this layer is equal to
the minimum value We investigated seasonal regimes of vertical structure of
Lake Shira with the help of developed computer models and field data. We
showed that the thickness of the convective mixing under ice significantly
depends on the meteorological data in the autumn. The different vertical dis-
tribution in different years were explained by differences of meteorological
conditions.Important elements of the vertical hydrophysical structure of the
saline lake are thermocline, halocline and pycnocline. There are the great-
est changes in the vertical temperature, salinity and water density in these
layers. These layers separate a water with homogeneous characteristics. Ac-
cording to field data depths of thermocline, pycnocline and halocline are the
same for lake Shira. They depend on meteorological data and the period of
the year. It follows from the field data that a redox zone {(boundary between
oxygen or hydrogen sulfide) in take Shira coincides with pycnocline for the
autumn and winter seasons. Pycnocline depth calculated by hydrophysical
model is in good agreement with field data. In summer and spring redox zone
is significantly lower than pycnocline. In the zone of transition from the aero-
bic layers of the water column to the anaerobic (redox zone) it is generally
observed increased activity of plankton communities. The depth of the redox
zone is an essential feature of stratified reservoir.
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Belov Yu.Ya., Siberian Federal University, Krasnoyarsk
Frolenkov LV, Siberian Federal University, Krasnoyarsk

An identification problems of the coefficients of the parabolic equations

In the report identification problems of unknown coefficients for the two-
dimensional and multidimensional parabolic equations in case of given Cau-
chy data are considered. The local existence theorem and the theorem of
unigueness of the solution for a identification problem of two coefficients in
classes of the smooth limited functions for the multidimensional semilinear
parabolic equation with non-linearity of enough general view are proved. The
case of the unknown factors standing at a nonlinear member and function
of a source, and a two-dimensional case of the unknown factors standing at
a derivative on time and a nonlinear member is considered. The existence
and unigueness of the solution are proved and estimations of stability by
the initial data for solution of identification problems of coefficients at lower
terms in the parabolic equation are obtained. The multidimensional inverse
problems for the parabolic equation with the elliptic operator in the right
part which coefficients depend on all spatial variables and have a special ap-
pearance in the case of enough smooth initial data are considered. For the
proof of existence of the solution the weak approximation method is used.
This method is a splitting method of the equation at the differential level, and
was named so by N.N. Yanenko.
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Blaunstein N., Ben-Gurion University of the Negev, Beer-Sheva

Modeling of Radio Propagation in the Land-Satellite Link through the Stor-
mtime lonosphere

This paper presents the intensity and phase fluctuations dependence on the
degree of ionospheric plasma perturbations occur during magnetic storm
based on experiments by GPS monitoring of the ionosphere. During this nat-
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ural phenomenon, anomalous absorption caused by decrease of the total
electronic content, and fast fading of GPS radio signals caused by genera-
tion of plasma small-scale irregularities are observed experimentally. In order
to present the effect of scattering caused by plasma irregularities generated
during magnetic storm, 2-D phase-screen model is introduced. A satisfacto-
ry explanation of fading phenomena observed experimentally is presented
based on the corresponding theoretical framework. It was found that during
magnetic storm, when experimentally observed deviations of plasma density
in the perturbed ionosphere can be changed at 10%-20%, the corresponding
small-scale and moderate-scale plasma density irregularities in the storm-
time F region vield strong fast fading of VHF/UHF radio signals with sufficient
signal intensity fluctuations {up to 10%) and phase fluctuations (up to hun-
dreds radians), which finally can significantly decrease the spectral efficiency,
capacity and signal data rate in multipath land-satellite communication link
with fading passing through the perturbed ionosphere.
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Bozinovic M., Faculty of Economics, Kosovska Mitrovica

Mathematical model of monopoly competition

Essence of monopoly competition consists in the way that, offer and demand
are being specified by only one competitor on the market. In this case, there
is no chance of increasing numbers of bidders and goods which is offered on
the market, could’t have an own replacement. Considering this new condi-
tions, market price is result of offer and demand operating law. Therefore, if
consurmers want to pay an actual price, shopping power will be shown up as
limited factor for price increasing. '
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Chemetov N.V., CMAF / University of Lisbon, Lisbon
Strongly Nonlinear Hyperbolic - Elliptic Problem in a Bounded Domain

We investigate a mixed hyperbolic-elliptic type system of PDEs in a given do-
main. Motivated by physics, we consider nonzero boundary conditions, which
describe a flow through the domain. We prove the solvability of this system,
using a kinetic formulation of the problem. The system can be used for differ-
ent physical situations, such as: a) the motion of superconducting vortices in
the superconductor; b) the Keller-Segel model, describing the collective cell
movement; ¢) the porous media motion and etc,
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Oscillating solutions of the equation y”+a(x)-y=0 for small values of the
coefficient a(x)

Canonic equation {1} " + a(x)- y = 0 has oscillating solutions, if the coefficient
a(x) is positive and the function a(x)  y meets the Lipschitz condition.
We have determined the solutions of this equation by sequence iteration
method and directly proved that they are oscillating. However, in this work
we have shown that the equation (1) has oscillating solutions even when the

+0

coefficient afx) is small, a(x) — 0, when x — +o and integral J.a{x)dx

diverges with a(x) which can be, but it does not have to be mon%tonous.
If afx) is not monotonous function, then all intervals of monotony of the
coefficient ag(x) should be determined. Then in each of these intervals the
number and locations of zero oscillations should be also determined.
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Properties of coefficients of analytical periodic functions

If function f {x) is analytical, then it can be presented by convergent ex-
ponential sequence which, due to its convergence (d’Alember’s crite-
rium), can be differentiated and integrated, member by member and
as a rule it has Taylor’s coefficients. However, in this work we have de-
termined the properties of coefficient sequence when function is ana-
lytical, but also pericdic with period @. We have also shown that for
the periodic function the coefficient sequence has the following form
L e _eP0e)_¢¥ (o)

S 1 k! k!
In this way we have obtained infinite number of Taylor’s formulae which are
valid near the points 0, 2@,..,.nw.
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Modelirannje i analiza performance proizvodnog sistema kori$ée-njem
Petrijevih mreza i markovih lanaca

U proizvodnji postoji potreba da se na odgovarajuci nacin koordinira i sinhro-
nizuju one aktivnosti i resursii koji saglasno deluju da bi se proizvela grupa
proizvoda. Ovo je problem konstrukcijske prizvodne kontrole. U ovom radu
se naglasava pristup Petrijeve mreZe za modeliranje, kontrolu i analizu per-
formanse automatizovanih proizvodnih sistema. Problem modeliranja se
karakterise saglasnim i asihronim dogadajima koji su tipicni za takve diskretne
dinamicke sisteme. Petrijeve mrefe su dobre za modeliranje prizvodnog
sistema jer obuhvatju relacije i interakcije medu dogadajima. Ovo omogucuj
e kvalitativnu analizu takvih svojstava sistema kao 5to su prekidi , konflikti i
ograni¢enja. Stohasticke Petrieve mreze (SPNs} su tempirane PM u kojima
su vremena prelaza proizvoljne {slucajne) promenljive. Ako vremena prelaza
imaju eksponencijaino raspodeljene brzine opaljivanja, onda je SPN ekviva-
lentna Markovom nizu kontinualnog vremena . Sto je na primeru i dokazano.
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Dairbayeva G. , Al-Farabi Kozakh National University, Almaty

Gradient methods of solving Ili-Posed Cauchy problem

Let O be a bounded simply connected domain in R = {(x,y)} with a continu-
ous piece-smooth boundary I' = 8Q. Let I' be divided into two connected
parts I, Ul =T,

INr,=0.

Consider the following problem
Au=0, (xy)eQ, (1)
Y, =f(xy), (®yel, (2)
L —y (3)
on|-

The problem (1)-(3) is ill-posed according to Hadamard. The solution is
unigue, but it is not stable with respect to a small perturbations of the func-
tion f. In this connection we use the solutions of the stable boundary prob-
lems for the same differential equation {1} instead of solving the ill-posed
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problem (1)-(3). Such idea was proposed by Kabanikhin S.1. and Karchevskiy

A. L. [1], and developed in [2].

As a well-posed problem for {1)-(3), for instance, the Neumann problem for

the initial Laplace equation in the domain 2 may be used, which requires

knowledge of boundary values of a normal derivative of the solution on the

whole boundary. Though according to the condition (3), we are only given

boundary conditions on a part of the boundary. That is why it is necessary to

associate boundary values of the initial function f with the boundary values

of the normal derivative of the solution on the additional part of the bound-

ary that is quite a distinct problem.

Researching properties of the operator connecting f with the above men-

tioned boundary values of the normal derivative of the solution and its con-

jugate operator, allows to use variational method to look for an approximate

solution of the initial problem {1)-(3}.

Analogous approach for other problems may be found in [2].

In this paper justification of the use of the conjugate gradient method is

given for solving the problem (1)-(.3) and its convergence.
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Danaev N.T, KazNU, Almaty
Iterative algorithms for the decision of the net Navier-Stoks equations

In work are developed and mathematically two iterative schemes based
on idea of «weak compressibility» are proved, is thus shown that speed of
convergence of the offered iterative schemes do not depend on guantity of
knots finally-differential schemes, i.e. uniform convergence of iteration is
reached.
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ON LOCATION OF ZEROS OF SECOND ORDER COMPLEX DIFFERENTIAL
EQUATIONS

(Comparison of R. Nevanlinna’s method of assessment of solutions number
with classical theorem on location of Sturm’s zeros of real differential
equations)

For second order real differential equation

y' e+ Axly=0 0y

in, so called, period of Sturm, form 1806 to 1826, the first qualitative thecrems
on numbers of zero solutions y(x) in dependence of A(x) and[a,b] positive
interval where 4(x)>0, have been established. At that time the concept of
iteration were not known enough (it has been strictly introduced in 1860.),
so at that time the location of zeros could not be precisely determined,
according to Sturm.

Later, the appearance of group theory on differential equation enabled an
exact approach to location of zero oscillation. However, this has not been the
best solution since the oscillations are the fundamental natural phenomena
related to the Newton’s law, while the method based on group theory was
too difficult for such an elementary issue. So, the problem of location of
zeros, and of courses the number of zeros, remain unsolved until the time
and forthcoming wave of new mathematics did not push this issue at the
corner of mathematical science.

Recently, we are going back to the problem of zeros of Sturm’s equation (1),
and naturally we are looking for analogy to Sturm’s zeros of real differential
equation (1), ifweare observingthe complex differential equation of oscillation
d*w
dz?
which is corresponding to (1) only for z=x+iy=x ,y=0. Of course that (2)
does not have to be an equation of some oscillation (that is certain only for

+A(z)w:0 (2)

z=x+iy,y=0 and 4(x)>0), and (2) is also called complex differential
equation of oscillations. Due to historical continuity the equation (2) can have
several possibilities of solution varieties.

This paper will show various ways of bringing down the equation
(2) to the system of second order partial equaticns, and than to one simple
differential equation of order 1V that further could be brought down to the
two simple second order equation of Sturm, given by (1).

Therefore, the question is relation between two milestones in the
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qualitative theory of differential equations:
® Sturm’s theorem on the number of zeros
e RNevanlinna’s theorem on assessment of growth and rang.

e B SR D BTNV B S B B R 0 aan s

Dolicanin C., State University of Novi Pazar, Novi Pazar
Nikolic V., State University of Novi Pazar, Novi Pazar

Radojkovic M., State University of Novi Pazar, Novi Pazor

Mathematical models and application of numerical rhethods in solving a
phenomenon of the theory of thin plates

The term thin plate implied a elastic body with cylindrical or prismatic shape
of small thicknes in relation to other two dimensions. The basic dependences
between geometrical and physical properties come to mostly to setting up
of relations between stress and strain conditions, which has bheen described
by differential equations, simple and partial. Methods used for solving of es-
tablished equations, with respect of outline and initial conditions, may be
classified in analytical and numerical. in case of complex and big construc-
tion systems subjected to the arbitrary loads, including a complex boundary
condition s, solving of differential equations by analytical methods is almost
impossible. Then the solution is application of numerical methods. One of
the basic numerical methods is Finite Difference Method (FDM} based on
replacing of differential equations with corresponding difference equations.
Using of this method, the problem come to solving of system of paired alge-
braic equations, making the problem more easier for solving. In this paper,
besides FDM, is also used Finite Element Method (FEM) for consideration of
this phenomenon in flat isotropic field, respectively at thin plates with dif-
ferent boundary conditions and loadings. In the end, more comments and
farther directions of investigations are given.
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About a properties of divergent closed trajectories
Some properties of closed divergent trajectories , divergent limit cycles as well

as some corrections of “O HeKoToOpPbIX CBOWCTBaX AUBEPreHTHbIX NPefesbHbIX
umrnos», written by V. V. Amelkin have been presented in this paper.
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Fedotav A.M., NSU, Novosibirsk

Information resource intergation problems

The given report to development of the technology buildings of the distrib-
uted integrable systems of the processing, keeping and issues information
resource on base opened specification of the models data.

The model of “virtual environment for interchange of the results of scientific
researches” would be discussed — the enterprise or regional information
system, which integrates the systems for scientific research and organiz-

ing activity. Its distinctive feature are: complex support of scientific activity,
orientation at various categories of users such as graduates, researchers,
managers, secretaries, etc.

The researches that generalize applying of introduced technology for us-
ing at regional-scaled applications was done. Functioning to intellectual
informational systems in terms of informatics was described, the needs for
information of scientific society explored.

Technological approach for exchanging catalogized data and integrating
informational systems was tested while creating new and modifying exist-
ing systems for storing and exchanging bibliographical records. Another
important result is creating of unified informational space for researching in
environmental science.

Models, procedures and interfaces of registration the politician of the con-
trol of access in a control system of access to the distributed information
resources (CSADIR) are developed. Completion created before prototype
CSADIR for research of model of the distributed management by access is in
addition spent. Thus, conditions for transition to performance of a follow-
ing stage of works under the project pre-production operation of the test
monitoring system of access to resources and the analysis of this operation
will be which primary goal are created.

o B BER P D BT IOV B B 800 en e

Fedotova 2.1, ICT SB RAS, Novosibirsk
Khaokimzyanov G.S., ICT 5B RAS, Novosibirsk

The nonlinear dispersive equations of shallow water on a rotating sphere

In the paper the nonlinear dispersive equations of a shallow water on a rotat-
ing sphere are derived. The received equations are completely nonlinear. The
opportunity of a moveahle bottom surface is taken into account. The new
model will be useful to the description of long waves (tsunami) over vast lati-
tudinal and fongitudinal directions of water areas during long time.
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Fionov A., Siberian State University of Telecommunications and Informatics, Novosibirsk
Ryabko B., Siberian State University of Telecommunications and Informatics, Novosibirsk

Information-Theoretic Methods for Solving Steganography Problem

CerogHna & chepe 3awimnTsl MHGOPMAUMK BEAUK MHTEpeC K npobnemam cme-
zaHozpaguu, T.e. (roBOpA YNPOWEHHO) MEeTOAaM BHEAPEHUA CKPLITON UH-
dopmaumm B8 Galinbi, ¥ CMezoaHanu3y, T.e. MeTOAaM BbIABAECHWA CKPLITON
nupopmauunun. 06z 37v HanpasAeHWsa PasBUBAOTCA NapasNeibHO U B3aUM-
HO oborawatoT gpyr apyra. HecmoTps Ha ZOCTMIHYTBIW NpPOrpece, BCé elte
ocraérca HoAbloe Noae A4 MCCNEe0BaHWIA KaK NyTei NoBbILEHWA CTOMKO-
CTU CTErOCUCTEM, TaK M YBEIUYEHWS paspellatowiel cnocobHOCTH MeToLo8
CTerocaHanusa. B HacToswWem foKnaae npeactasieHbl pesyabTathl, NoayveH-
Hble aBTOpamM B TEUEHME HECKO/IbKUX NOCAEAHUX IET COBMECTHO C MX acnu-
paHTamy M MarucTpaHTamu Ha OCHOBE NPUMEHEHWA UAEW 1 METOLOB TECPUHU
MHGOPMaUMM, NpeXae BCEro, YHUBEPRCANbHOFO KOAWPOBAHWA MCTOYHMKOB.
PaHee 371 ngeun ¢ ycnexom Bbliv NpUMEHEHbBI A8 NOCTPOEHUSA NPOCTO pea-
IM3YEeMbIX MOEaNbHbIX WWPPOB, a TaKKe A7 KPUNTOAHANU3a TEHEePaTopos
NCceBaoCNyHaHbIX Nocnen0BaTeNbHOCTEN 1 BAOKOBbLIX WUPPeB, cm. [1].

PaccMOTPUM BHAYaNE CYTb TEOPETUKO-MHOOPMALMOKHOTO NOAX0Aa K 3a4a-
Yyam cTeraHorpadpun. B oHoWM U3 nepsbix paboT g atoh 0bnacTu {2] 6110 BBE-
AEHO NOHATUE cogepuleHHOU CTErOCUCTEMDI, T.€. TAKOW CUCTEMbI BHEAPEHMUA
AAHHBIX, 1A KOTOPOM B NPUHUMNE HE BO3MOXHO CO34aTb a/IFOPUTM BblfBe-
H¥A $aKTa HAIMYMA CKPBITOM MHPOPMaUMK. T1pU NOCTPOEHUW COBEPWEHHON
CTErOCUCTEMbBI KOHTEMHED PaccMaTpMBaeTCA Kak coobuleHune, NopoaEH-
HOe BEPOATHOCTHbIM MCTCYHUKOM, a (3awundpoBaHHble) AaHHbIE, KOTOpbie
Heobx0aMmo BHEAPUTL ~ KaK NoCAe/0BaTeIbHOCTL PABHOBEPOATHLIX M He-
33BUCHMMbIX HyAel 1 eduHUL. Heobxoanmo TaKk BHEAPUTL AaHHble, YTobbl
BEPOATHOCTHAA CTPYKTYPa KOHTeMHepa ocTanach TOW e camol. Toraa 3a-
NOMHEHHbIA KOHTEAMHED CTAHOBMTCA COOBLWEHMEM TOTO e UCTOYHUKE, YTO W
MYCTOM, NO3TOMY HEBO3MOMHO CKa3aTh, NPUCYTCTBYET CKpbiTad uHGopMaums
AW HeT. Bnepebie KOHCTPYKLUWA COBEPWIEHHON CTErOCUCTEMD! AAA NCTOUHU-
KOB KOHEYHOM NamATK C HEU3BECTHOWN CTaTUCTUKOW Oblra npegnoxeHa 8 [3].
ITa KOHCTPYKLMA OCHOBLIBAETCA Ha MAEAX HYMEPALMOHHOMO KOAUPOBaHUA U
8 Npocrenwem cryydae moxet DblTb NOACHEHa Cheayrowmm npumepom. Pac-
CMOTPUM MCTOYHMK Be3 namATh Hag andasutom {a,b}. JonycTnm, UCTOUHKK
nopogun coobienmne aaba. Mbl He 3Haem BEPOATHOCTM MOABAEHMS 3TOTO
COOBLLEHWA, OAHAKO C YBEPEHHOCTBIO MOMEM CKa3aTb, YTO OHA Ta YKe Camas,
yto M AnaA coobuieHuit baaa, abaa v ggab, T.K. OHW COAEPKAT OAMHAKOBOE
yncno byks a u b. Bce 3Tu YeTslpe COOBWEHMA NPpUHagAeXKaT OAHOMY Kiac-
CY 3KBMBA/IEHTHOCTM — KNAcCy PaBHOBEPOATHbIX COobWeHNt Ans AaHHOIO
MCTOMHKMKA. Tenepb Mbl MOXEM CKPbiTh ABa 6uTa MHPOpMaLKK, UCMONb3IYA
otobpawenue 00 - aaab, 01 — aaba, 10 — abaa, 11 — baaa. Kak suaunm,
CKpblBaemas nHQOpMaUusa — 370 NPOCTO HOMED B AEKCUKOrpaguyeckn yno-
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PAACUYEHHOM MHOMECTBE PAaBHOBEPOATHLIX coobuieHnit. Takum obpasom,
4yTOBbI CKPLITE MHPOPMALLMIO, HYHKHO PELINTb 3a4auy OeHymepauuu ans 3a-
AAHHOTO COOBULEHUA 1 TUNA MCTOYHWKA. M3BARYEHWE CKPBLITON MHOOPMaLMK
BLITIONHAGTCA NYTEM onpeaeneHua Homepa coobuleHus, T.e. peweHns 3aga-
YW HyMepayuud. ABTOpamM NOCTPOEHb! 3DOEKTUBHBIE METOALI HYMEpaUnK
W fleHYMepauu SNA WKMPOKOTO Knacca VCTOYHMKOB, BKAKOYan MapKOBCKUe
MCTOYHMKK NPOKU3BOALHOTO NOPAAKA.

He Bce KOHTEMHEpPbI, UCIONL3YEMbBIE B MPAKTUYECKON CTeraHorpadun, Ha-
npumep, undposbie GOTOrpadun, MOMHO TOHHO ONUCaTb HEKOTOPLIM CAY-
4akHbiM npoueccom. OaHaKo NoCcTpoeHue NpUbNKEHHON BEPOATHOCTHON
MOZENN 3TUX KOHTEWMHEPOB YacTO OKa3blBAETCA NMOAE3HbIM. TaKana BEpPOAT-
HOCTHaA MOAenb (ABHaA WAW HEABHAA) CTPOMTCH, HaNpuMep, NPU CKaTuK
rpadpuueckux dannos. Mbl npegnaraem UCNOMb3CBATL BEPOATHOCTHLIE MO-
AenW 4019 pelerus 3a4ay cTeradorpaduun. B 3Tom ciydae BHeapAemOe co-
obieHMe nepekogmpyeTca Takum obpazom, 4Tobbl KOLOBLIE CUMBOALI NOA-
YUHANUCE TEM e pacrnpeaeneHUAmM BEPOATHOCTEN, YTO W 3aMeHAeMble UMK
CUMBOALI B KOHTEMHepe. BblcTpole MeToabl KoaMpPoBaHuA, obecneynBarowme
B TOMHOCTU 334aHHbIE BEPOATHOCTU NOABNEHUA KOLOBbLIX CUMBONOB, NPes-
Aowenbl 8 [4]. MHorga uenecoobpa3Ho MCNOAL30BATL METOAb!, NPUBAMKEH-
HO pewatouwme 3Ty 3agavy, Hanpumep, apudmeTnyeckoe AeKOANPOBaHME,
Hamu noctpoeH anroputm BHegpeHWMa MHGOPMaUMM B PacTposblie M3obpa-
MEHUNA, YMUTBLIBAKOWMWIA CTAaTUCTUKY MAagwmx BUT UBETOBbLIX COCTasNAOWMK
B HEKOTOPOM OKPYKAIOLLEM KOHTEKCTe. JKCnepvmeHTanbHble uccneaosa-
HWA aATOPUTMA MOKA3a/M Bro 3aMETHOE NPEUMYLLIECTBO B CTOMKOCTU NO OT-
HOWEHWD K M3BECTHbIM aHasoram: yBeanveHue CTOMKocTM Ha 1540 % Ha
cnyvanHol Bolbopke dannos 1 Ha 95 % Ha «yaobHeIx» Gannax (C NNaBHbLIMK
Nepexoaammn LUBETOB) M0 OTHOLWEHMIO K M3BECTHLIM Nporpammam HIDE4APGP
n STEGOTOOLS.

MpumeHerne naeh Teopun nHbopmauumn AnA peweHvn 3a4a4 CTeroaHanm-
33 OCHOBbLIBAETCA Ha TeopeTuyeckom byHaameHTe, nocTpoeHHom B [5, 6], B
3Tux pabotax 66110 NOKa3aHOo, KaK MOXHO WCNONB30BaTb METOAbLI YHUBED-
CanbHOTG KOAUMPOBaHMUA AN IPHEeKTUBHOIO peleHns MHOrMX 3a4ad mave-
MaTW4EeCKON CTaTUCTUMKM. [nA creroaHanusa rpaduyeckux Gannos, B 4act-
HOCTW, BaKHO YMETb PEWATL 33424y BbiABAEHWA CTENEHW CTAaTMCTUYECKON
3aBUCMMQCTH MI2ALLNX BUT UBETOBLIX COCTAaBAAOLMX MAKM YACTOTHBIX KO3p-
duumreHToB o1 ocTaneHOM MHbopmaumn B paitne. [deno B TOm, 4TO NPpU BHe-
APEHWUKU MHDOPMALMK 3Ta CTAaTUCTUMECKAA CBA3L UCKAXKAETCA WAK TEepAETCA
goBce. Haubonee ycnewHas NPakTMUECKAn peasn3auma ITUx maen boina
BbINOJHEHA NPUW NOCTPOEHUM CUCTEMBI CTercaHanmia BMP-dbannoe (7], a 3a-
Tem v JPEG-¢ainnos. OCHOBHAA MALA COCTOMUT B CRAaBHEHWW CTENEHEN CHaTUs
nony4eHHoro ¢ainna u aToro ke ¢anaa ¢ pasivyHbiM YPOBHEM BHEZPEHUA
B HEro cAyqatHblX AaHHbIX. ECnKM pasHOCTb cTenedeil cKatva npeebilaeT
HEKOTOPbLIM NOPOT, A4ENaeTCA BbIBOA O HAAWYMU B NoNyYeHHom daine CKpbl-
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TOih UHPOpMaLMKU. B pe3ynbTaTe 3KCNepUMEHTa/IbHbIX MCCAeL0BaHWMI Ha
sbibopke 13 1000 da#inos 6bi10 YCTAKOBAEHO, YTO OWKMBKa NEpPBOro poga
{nycTol KOHTEMHep NPUHUMAETCA KaK 3anonKeHHbI) He npesocxoamnT 1 %.
Mpw yposHe BHeapeHua nHpopmaum 40 % v Bbllwe ownbkra BTOPOro poaa
(3aN0AHEHHBIA KOHTEHED NPU3HAETCA NyCTbiM) He npesocxoauT 2 %. Co-
BOKYMHOCTb 3TUX NOKa3aTeNel Ny4Ylie, HEM Y U3BECTHbIX METOL0B, TaKUX KaK
STEGDETECT.
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Gajic L., University of Novi Sad, Novi Sad

A fixed point theorem for mappings with a concractive iterate at a point
on D*-metric spaces

The concept of D* -metric space introduced by S. Sedghi et al. seems to be
more appropriate in fixed point theory then S. Gahler and B. C. Dhage defini-
tions of distance for three {or mare) points. In this paper | am going to prove
a fixed point theorem for self-mappings with contractive iterate at a point on
closed subset of D*-metric space. At the end a common fixed point theorem
for sequence of self-mappings on D*-metric space will be proved. Let us re-
call that function T X: X with property: for any x in X there exists n=n{x) in N
such that any y,z in X D*(Tnx,Tny,Tnz} £ gD*(x,y,z}, q in [0,1}, we say that T has
a contractive iterate at a point. '
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Gavrifov A., Institute of Thermophysics of $B RAS, Krasnoyarsk
Dekterev A., Institute of Thermophysics of 58 RAS, Krasnoyarsk

Numerical simulation of unsteady cavitating flow over hydrofoil

Modeling of the cavitating turbulent flow over hydrofoil NACA6602-12% in
2D statement at various angles of attack and cavitating numbers has been
carried out. Modeling of cavitating turbulent flow is carried out within the
framework of homogeneous approximation for the two-phase medium. For
the purpose of vapor phase transfer description a number of models ap-
proved for the problems of cavitating flow around streamline bodies (blades,
hydrofoils) is chosen. Two-phase turbulent flow modeling is based on the
non-stationary formufation of the RANS approach. For the closure of Reyn-
olds averaged equations dissipative models of turbulence are used: modified
high-Reynolds k-epsilon model and two-layer k-omega Menter model. Basing
on the operator-splitting techniques for non-steady form of continuity and
flow equation, there is proposed the scheme of the Douglas-Rachford type
for problems with strong coupling between pressure and density fields. The
numerical implementation of this scheme is performed as a predictor-correc-
tor procedure similar to SIMPLEC algorithm. The simulation of flows over a
number of axisymmetric cylindrical bodies and a planar hydrofoil at various
cavitation numbers has been performed for the purpose of cavitation models
and numerical methods verification. The numerical modeling of the cavitat-
ing turbulent flow over the hydrofoil has predicted a development of the self-
oscillating mode. On the rear side of hydrofoil near to a head part the vapor
cavity is formed. In the tail of cavity the re-entrant jet is observed, resulting in
the separation of vapor cavities and development of the bubbly flow mode.
The obtained numerical results are compared to available experimental data
for the pressure field distribution, Strouhal number and the maximal length
of the attached vapor cavity.
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Golushko 5.K., ICT 58 RAS, Novosibirsk
Golushko K.5, ICT 58 RAS, Novosibirsk

On certain statements of inverse problems in mechanics of composite
plates and shells and methods of a solution thereof

TOHKOCTEHHbBIE M3AEAMUA TUNA NAACTUH U 0DONCYEK ABAAIOTCA BaXHEWW K-
MW I/IEMEHTAMMU  MHOMMX COBPEMEHHBLIX KOHCTPYKUWK aTOMHOW 3He-
PreTUKK, aBMaUMOHHON, KOCMWUYECKOW M MallMHOCTPOMUTE/NbHOM TEXHUKM,
rny6OKOBOAHBIX aNNaparos, CTPOUTENbHOW MHAYCTPUM,

Mpw aHannze paboToCNOCOBHOCTM M HALENHOCTU TaKWX KOHCTPYKUWHA, KX
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IKOHOMMUECKOM IPPEKTUBHOCTM NEPBOCTENEHHOR 3HAaYEHNE UMEIOT pacyeTbl
MX MPOYMHOCTU, MECTKOCTH, obecnedyeHns MUHUMaAbHOIO BECa U CTOMMOCTH.
BbicokMe yAenbHble TMNpPOYHOCTHbIE  XapaKTepPWUCTMKM  TPaAMUMOHHbBIX
MaTepuanos (CTaner, antOMUHUEBLIX, MarHUEBbIX U TUTaHOBLIX CNAABOB)
AOCTUIIN CBOEFO Npefdena ¥ BO3IMOXHOCTW WX AanbHeWWero nporpecca
HEBEeAUKKU. 3HauUTeNbHOE nNOoBbilleHWe TReBGOoBaHUMM K COBPEMEHHbLIM
KOHCTPYKUMAM, 33CTaBWMAO MCMNOAb30OBaTb NPU WX WM3rOTOBAEHWMM HOBble
KOMNO3WUMWOHHblE maTepuanbl. MpUHLMIT apMUPOBAHNA BLICOKONPO4HbIMHK
WU BbICOKOMOZY/bHLIMKU BONOKHAMKU OTKPbIA MNYTH K MNPAKTMHECKWM Heo-
rPaHUYEHHOMY COBEPLIEHCTBOBAHUIO COBPEMEHHbLIX KOMMO3UTHLIX KO-
HCTPYKLUWA, COMETAWMX BhICOKME NMOKAZaTeAN NPOYHOCTH, KECTKOCTH, Ha-
AEHOCTW C APYITMMMK LEHHBIMW KAYECTBAMM: OTHOCHTENLHO Ma/ibim BECOM,
peEryaMpyembiMi CBOMCTBAMM 3SNEKTPD W TENAONPOBOAHOCTM, BbICOKOW
CTOMKOCTbIO K @rpecCcMBHbIM CPeAaM U T.01.

B paboTe paccmatpMBaloTCA HEKOTOPble HOBble MOCTaHOBKWM 0BpaTHbIX
33434 MEXaHWKKW TOHKOCTEHHbBIX OAHOPOAHBIX, CAOUCTLIX K aPMUPOBAHHbIX
nnacTuH 1 obonoyek. O6CYRAAIOTCA BO3MOXKHbIE KPUTEPUI PALLMOHABHOTO
W ONTUMANBHOID NPOEKTUPOBAHUS OAHOPOLHbBIX M FTMBPUAHBIX KOHCTPYKLMA.
MpeactaBned OpPMIMHaAbHbIM METOZ pPeleHWA LMPOKOro Knacca 3a-
434 PaALMOHANBHOrO MPOEKTUPOBAHMA  KOMMO3UTHbBIX  KOHCTPYKUMNM.
MccnenoBaH psaa KOHKPETHBIX 33434 PauMOHaNbHOro NPOEKTUPOBAaHWA
apPMMPOBAHHBLIX 0B0MOYEK, KOrAa B Ka4yecTBe KPUTEPMEB PaLMOHaALHOCTU
BbICTYNalT TpeboBaHWsA HE3MOMEHTHOCTU M Be3bI3rmMOHOCTN HanNpAXKEHHO-
0ehOpMMPOBAHHOTD COCTOAHMUA, PaBHOHAMNPAXKEHHOCTWU apMatypbl, NOCTO-
AHCTBA YAENbHOW NOTEHUMANbHON 3Heprun 0D0A0UKHN,

Gourary M M., IPEM RAS, Moscow
Rusakov S. G., IPPM RAS, Moscow
Stempkovsky A.L., IPPM RAS, Moscow
Ulyanov S. L., IPPM RAS, Moscow

Zharov M.M., IPPM RAS, Moscow

Numerical Aspects of Adaptive Harmonic Balance Method in Circuit Simu-
lation

The Harmonic Balance (HB) is the powerful and efficient method of steady-
state analysis in many practical simulation problems in particular in nonlinear
automatic control systems, in electrical simulation and others. HB is the fre-
guency-domain technigue of nonlinear simulation and it has well known ad-
vantages in comparison with time-domain steady-state simulation. In partic-
ular, applying to simulation of nonlinear radio frequency (RF) circuits it finds
solutions efficiently for problems with widely separated time constants and
also with multitone excitation. However, though the conventional HB method
is well suited for weakly and mildly nonlinear problems it has essential limi-
tations for analysis of strong nonlinear circuits. Actually the each variable is
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presented by a truncated Fourier series, resulting in a system of equations
of order ORD=(2K+1)N, where K is the number of terms in the Fourier series
(harmonics) and N is the number of state variables in the analyzed circuit. To
obtain desired accuracy highly nonlinear problems require a large number of
harmonics, which may increase the size of the system to be solved beyond
practical limits. Therefore the problem of solving of large dimension system
is the key computational problem of the HB technique. New techniques are
required to extend the Harmaonic Balance method for solving strong nonlin-
ear problems. New computational approach - Adaptive HB Analysis (AHBA-
approach) is discussed. The approach is based on adjusting the order of HB
problems by adaptation to nonlinearity degree. The suggested adaptive har-
monic balance analysis is intended to reduce computational efforts for HB
large problems during simulation process due to automatic varying number
of harmonics. The main purposes of AHBA approach are the following: - de-
velop computational schemes that support reducing HB problems by adapta-
tion to nonlinearity degree; - reduce computational efforts for solving large
dimension HB problems with large number of relatively small entries. The de-
veloped computational procedures are based on Krylov subspace technigues.

onspa BB DT IV R R G 2vonsee.

Jainakov A., Institute Physics, Bishkek
Ashirbaev B.Y., Institute Physics, Bishkek

Analytical design of linear regulator on singular perturbations

In article is considered stationary singularly pertubed operating system. Of-
fered the way of designing of linear regulator based on method of motion
separation and characteristics of Grama operator. The results were obtained:

e controlling, which provides passing the system from initial state to
the final state, possesses the decomposition, and it can be deter-
mined in different scales of time by vectors, which belongs to the
area of values corresponding to inverse operators Grama;

e matrixes-operator Grama - an symmetric and depending on time of
moving the prepared subsystems, have the different scales of inte-
gration area;

¢ for operated stationary system with slow and quick motion is con-
structed the linear regulator, consisting of two sub regulators, which
provide the translation of system from any point in space to the
origin of coordinate system moreover under their action are apart
adjusted (on rate of action depending on time} different phase mo-
tion of the system
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Jainakov A., Institute Physics, Bishkek
Numerical analysis of electric arc by the relaxation method

In this work a mathematical model is proposed, in the basis of which there is
a total nonstationary system of magnetogasdynamic equations. Production
of the steady-state condition of gas flow and gas heating with electric arc
in a channel by the relaxation /pseudoviscosity method is investigated. This
model and the developed algorithm and program of calculation may be used
for studies of nonstationary processes related to connection and interruption
of arcs, transient processes and use of alternating current sources. Besides,
this computation method allows to study stability of stationary solution pro-
duced by the relaxation method.
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Kamalova G.A., institute of Mathematics, Almaty
Ramazanova G.Y., Institute of Mathematics, Almaty

Numerical modeling of interaction of solid particies with a gas flow

In the present work the injection of two-phase gas-dispersed flows (air-solid
particles) are simulated. For the solution of the problem the Euler-Lagrange
approaches is used. The mechanism of an interchange of gases with particles
is studied.
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Kamenshchikov L.P, institute of Computational Modelfing 58 RAS, Krashoyarsk

Parallel Solution of Shallow Water Equations by the Lattice Boltzmann
Method

INTRODUCTION

The lattice Boitzmann method (LBM) is a relatively new and promising nu-
merical technique for simulating a broad variety of complex physical sys-
tems, especially fluid flows [1-4]. Having arisen about twenty years ago, the
LBM is bécoming a serious alternative to traditional numerical methods,
such as finite-difference/volume/ element schemes. In this report the lattice
Boltzmann method is applied for two-dimensional shallow water equations
(SWE) describing tidal flows in seas and oceans. The exact kind of the SWE is
presented in [5] where this equations have been solved by the finite element
method. The technigue of using the LBM for the SWE is presented for the first
time in [3]. Here, unlike [3], we consider another type of shallow water equa-
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tions and also a parallel implementation is shown. Some tests of the parallel
code, performed on the cluster MVS-100K (about 8000 CPU, 95 Tflops), have
given satisfactory results

LATTICE BOLTZMANN METHOD

| The basic idea of the LBM is to use a simplified kinetic Boltzmann equation
of a gas which is nevertheless capable on the macroscopic leve! to give cor-
rect average values for velocity, density, pressure and for other characteristics
of fluid flows. Unlike the traditional methods, based on discretizations of con-
tinuum conservation equations {mass, momentum, energy), the LBM models
the fluid consisting of fictive mesoscopic particles, and such particles perform
consecutive “free flight” and collision processes over a discrete lattice grid.
So, the lattice Boltzmann model is based on the statistical physics and de-
scribes the microscopic behavior of particles in a very simplified manner, but
it correctly describe the macroscopic flow behavior. The main advantages of
the LBM are that: (1} initial equations have a simple form; there are deriva-
tives only of the first order; the convection operator is linear; nanlinearity is
present only in an algebraic source term; (2) in view of local character of cal-
culations (only nearby particles interact with each other), the LB-method is
easily realised on parallel computers; (3) the pressure is calculated using the
equation of state; there is no necessity to solve the Poisson equation in all do-
main; (4) it is a convenient and perspective tool for modeling of physical and
chemical processes in geometrically complex areas of micro and nano sizes
{porous media and nano-structures); (5} easy of incorporating microscopic
interactions and boundary conditions; (6} simplicity of programming.

PARALLELIZATION USING DVM-SYSTEM

A parallel version of the LBM for the shallow water equations has been im-
plemented in this work using the Fortran-DVM language developed in the
Keldysh Institute of Applied Mathematics of RAS [6-7]. The main goals of For-
tran-DVM are follows [7]. Simplicity of parallel program development. Por-
tability of parallet program onto different architecture computers (serial and
parallel). For serial computers the portability is provided by DVM-directive
“transparency” for standard Fortran 77 compilers. High performance of pro-
gram execution. Unified parallelism model for Fortran 77 languages, and, as
result, unified system of runtime support, debugging, performance analyz-
ing and prediction. Domain decompasition has been performed to parallelize
the lattice Boltzmann method. In the recent years the Fortran-DVM/OpenMP
language also has been developed in the Keldysh Institute. It allows essen-
tially to automate a programming of SMP-clusters which are using multipro-
cessors.

NUMERICAL EXPERIMENTS
To verify the code, we solve some benchmark tasks. The numerical results are

compared with either analytical solutions or numerical results reported in
the literature. The first test is so calied “tidal wave flow” {3]. This is 1-D prob-
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lem with bed profile prescribed exactly. The analytical solution of this task is
given in [8]. Other test concerns distributions of surface waves in 2-D square
area. Atinitial moment the “bulb” is set at the centre of area. Solutions of this
problem by the LBM and FEM [5] are compared.
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Karepova E.D., Institute of Computational Modelling 58 RAS, Krasnoyarsk
Malyshev AV, Institute of Computational Modelling SB RAS, Krasnoyarsk

Shaidurov V., Institute of Computational Modelling SB RAS, Krasnoyarsk
Research of efficiency of paraliel realization of FEM for boundary problem
of shallow water equations

In this work efficiency of some parallel realizations of an algorithm for the
numerical solution of a boundary-value problem for the shallow water equa-
tions which were performed with the help of the MPI library for C language
is compared. The first approach is based on the decomposition of a com-
putational domain without overlapping subdomains, the second approach is
based on the decomposition with shady sides. Theoretical estimates of accel-
eration for the paraliel algorithm are given. Numerical results for a model grid
and nonstructured grid for the Okhotsk sea are presented. Results concern-
ing acceleration of computations depending on the number of processes, the
type of communication realization, and the method of the decomposition of
a computational domain are presented.
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Kazakov A.L., Institute of System Dynamics and Contriol Theory SB RAS, Irkutsk

Generalized Cauchy problem for the description of complicated gas flow
with shock waves

A study of the flows with singularities, including shock waves, is on the mod-
ern problems of gas dynamics. Mathematical description of such flows one
can transform to generalized Cauchy problem (GKP) for the system of PDEs.
A difference in the GKP from the Cauchy problem in traditional setting lies
in fact that initial (boundary) conditions are given not on one, but on two or
on various surfaces. The number of surfaces does not exceed the number of
independent variables. The number of conditions coincides with the number
unknown functions. Existence and uniqueness theorems of GKP in a class of
analytic functions are proved. The proved theorems are used for mathemati-
cal description of various gas flows with shock waves.
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Kevkic T.5., Faculty of Science and Mathematics, Kosovska Mitrovica
Petkovic D.M., Fuculty of Science and Mathematics, Kosovska Mitrovica

Some analytical solution of nonlinear poisson equation for inversion layer
of mos structure

In this paper, some analytical solutions of the nonlinear Poisson equation for
inversion layer of MQOS structure are presented. These solutions are based on
smoothing functions and parameters than on physical approximate expres-
sions available in the weak and strong inversion. On this way an explicit sur-
face potential versus gate voltage relations in the case of strong inversion in
semiconductor are derived. Comparison with numerical data shows that the
solution gives good approximations of potential for MOS structure. These so-
lutions can be applied to estimate classical and quantum mechanical density
of carriers of nanoscale MOSFETs. )
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Khabakhpasheva T.1., Lavrentyev Institute of Hydrodynamic, Novosibirsk
Entry and exit of an elastic shell on a thin layer of the water

The paper is concerned with a problem of elastic shell fall down onto a thin
layer of an ideal incompressible liguid. The shell initially touches the liquid
free surface at a single point and then penetrates the liquid layer. The prob-
lem is coupled because the tiguid flow, the shape of the elastic sheil and the
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geometry of the contact region between the body and the liguid must be
determined simultaneously. The 2D-problem of a circular cylindrical shell
impact and axisymmetrical case were considered before by the method of
matched asymptotic expansions for analyzes of liquid flow. This method was
developed by Korobkin {1995) for the case of the flat rigid body penetrate
onto a the thin layer of the liquid. The structural analysis is based on the nor-
mal-mode method. Strain-time histories of the inner surface of the spherical
shell are of particular interest. At the present study velocity of the interaction
is small and effects of gravity taken into account. It is allow us to considered
not only exit, but also exit of shell from the water layer under the buoyancy
forces.
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Kobalinsky M.B., Siberion Federal University, Krasnoyarsk
Sibgatulin V.G., Siberian Federal University, Krasnoyarsk
Simonov K.V, Siberian Federal University, Krasnoyarsk

Peretokin 5.A., Siberian Federal University, Krasnoyarsk
Hudoberdin I.R., Siberian Federal University, Krasnoyarsk
Krasnoramenskaja T.G., Siberian Federal University, Krasnoyarsk

Information technology for the geodynamic risks estimation

Research is directed on satisfaction of increasing volumes of building in dif-
ficult geodynamic conditions, taking into account development of the mar-
ket of the real estate, for the purpose of decrease in geodynamic risks, with
reference to territory of Krasnoyarsk region. As a result of researches the
information technology which components are the analysis of the data of
geomonitoring about adverse geocdynamic factors, settlement modules of an
estimation cotpacaemocTu rpyHToB, and also the account of geodynamic risk
at a cadastral both market estimation of the ground areas and real estate
insurance is developed. Working out of the GIS-SCHEME of division into dis-
tricts of Krasnoyarsk on degree of geodynamic danger, raziomno-blokovomu
to a structure and neotectonic movements is carried out by carrying out of
tool geophysical researches. Bases of records axelerogramms, which allows
to create the rynochno-attractive information for the building companies are
created. Points of supervision of geomonitoring have been placed on pro-
files from known pointed zones Altai Sayansk seismoactive area in a direction
to Krasnoyarsk for reception axelerogramms and characteristics of attenua-
tion of seismic fluctuations with distance. Within the limits of the specified
researches it is developed information-methodical maintenance for the ac-
count of geodynamic factors at a cadastral both market estimation of the
ground areas and real estate insurance.
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Kosogorov O.M., St. Petersburg State University, St. Petersburg
Makarov A A., St. Petersburg State University, St. Petersburg

Spline wavelet decomposition and parallel compression

Splines and wavelets are extensively applied to designing efficient algorithms
for processing of digital data flows. If spline spaces on a refining sequence
of grids are embedded in each other, the chain of embedded spaces decom-
poses into a direct sum of wavelet spaces, and basis functions with minimum
support length are given, then a wavelet decomposition of the correspond-
ing data flow can be constructed, which substantially reduces computational
expenditures. Moreover, by using non-uniform grids, it is possible to improve
approximation without complicating computations. Thus, we can split the ini-
tial data flow so as to distinguish main and refining data flows. This allows us
to compress the input digital signal and transmit the main data flow at higher
speed; the refining flow can be transmitted only fragmentarily, depending
on needs. We regard spline wavelet decomposition of B-spline spaces for ar-
bitrary refining of non-uniform grids. Thus a new algorithm for compression
(decomposition formulas) and decompression (reconstruction formulas) of
digital data flows is developed. Numerical simulation results of compression
of model digital data flows are done. Multiprocessor systems or multicore
processors give the best fit to spline wavelet splitting of digital flows: every
flow processing can appeint to one of processors (cores). Even two cores ap-
preciably increase compressing and decompressing of digital signals. Parallel
farms of decomposition and reconstruction formulas are done.
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Llempert A. A., institute of System Dynamics and Contriol Theary SB RAS, Irkutsk

Gornov AYu., Institute of System Dynamics and Contriol Theory 5B RAS, Irkutsk

Algorithm of stochastic approximation of set of attainability for controlled
system on plane

Algorithm of the internal approximations construction for the attainability
set of controlled system with parallelepiped limitations for two-dimensionat
systems Is considered. Algorithm is based on the method of stochastic ap-
proximation, which includes the generation procedure of the collection of
functions, which can cover sufficiently tightly the set of admissible controls,
and integration method of system under selected control. As the class of ap-
proximating controls, the random relay functions with random number of
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switching are used. To investigate the properties of proposed algorithm, the
collection of test problems is developed. Carried out comparisons with re-
sults of other authors confirm the fitness for work of proposed method. We
give some results of computational experiments.
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Ljgjko E., Faculty of Science and Mathemauatics, Kosovska Mitrovica
Paviicic Z., Faculty of Science and Mathematics, Kosovska Mitrovica

Geogebra and high schoo! analytic geometry instruction

All modern versions of educational software simply attract high school teach-
ers as well as their students to apply them in the process of teaching/learning
mathematics. GeoGebra offers extraordinary high possibilities to modernize
the process of teaching/learning analytic geometry in high schools. Never-
theless, how efficient is such a process? How much effort should teachers
and students invest in the process to combine GeoGebra and mathematics in
a meaningful manner? Does such an effort pay off? In this article we try to an-
swer these and other similar questions. Our source of information was an ex-
perimental instruction we held in technical school “Nikola Tesla” in Leposavic,
Serbia. Results of earlier researches in this field {dr. Dragoslav Herceg, 2003
— 2008 dr. Radivoje Stojkovi¢, 2003 — 2006) were used while organizing and
carrying out the instruction process. GeoGebra was embedded in the ana-
tytic geometry instruction using appropriate dynamic worksheets. There are
shown in the article some of the worksheets used as well as possible ways to
organize and perform such a process of teaching/ learning, ways to organize
an appropriate classroom and advantages and disadvantages of the process.
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Lyubashevskaya 1.V, Lavrentyev Institute of Hydrodynamics 5B RAS, Novosibirsk
Banshchikeva LA., Lavrentyev Institute of Hydrodynamics SB RAS, Novosibirsk

Deformation of plates from alloys with different properties on tension and
compression at creep

The results of calculations received by using various techniques in one- and
twodimensional statements for a problem of torsion of a square plate at the
high temperature with taking into account different resistance of a materi-
al to tension and compression at creep are submitted. Kinematic and static
statements of a problem are considered also. Calculation for materials with
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different resistance at creep by using the standard finite-elements packages
is problematic enough, but such programs can be used for an estimation of
the received decisions. Comparison of numerical results and experimental
data of curvature of a plate for two aluminium alloys is executed. It is shown
not taking into account of real properties of creep at the decision of applied
problems of details shaping and forecasting of their further exploitation can
result in essential mistakes which can reach one order and more.
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Madzhara T, Institute for System Dynamics and Control Theory SB RAS, Irkutsk

Adaptive technology for the numaerical solution of the optimal control
problems with the computational peculiarities

B foKnage pacCMOTPEH Kaacc 3a4av ONTUManbHOrC ynpasneHWA C BbiHMc-
JNTENBHBIMW OCOBEHHOCTAMM, ONMCaHbl NOAXOAbI, NO3BOAAIOLLME YCNEWHT
HaxoauTb ONTUMa/ALHBIE pelweHns. B Uenax aBTomatyMIaumm npouecca pe-
LWEHWA TaKMUX 3a4a4 pa3paboTaH UHTeNNEKTYaNbHbIA AUHAMWMYECKUIA NAaHW-
POBLWMK - KOMNOHEHT NPOTPaMMHON0 KOMMIEKCA, UMUTUPYIOULMIA OENCTBUSA
3kcnepTa npu paboTe ¢ NporpamMmHbIM KOMAIEKCOM B AMaN0Or0BOM PEXU-
me. MpeactasneHa ¢opmanbHas MOLENb IKCNEPTA, HA OCHOBAHMK KOTOROW
pa3pabotaH NAaHWUPOBLLMK, NPUBEAEHA apXMTEKTYPa NPOTrPamMmmHOro Kom-
NAEKCA, YYUTBIBAIOWLAA BO3MOMHOCTL pPeWeHnn 3ada4 paccmaTpuBaemoro
Knacca. PabotocnocobHocTe pa3paboTaHHOro NPOTPaMMHONO KOMIIEKCa
NPOBEepeHa Ha NakKeTe TeCTOBbIX 33434 ¥ PARE MOAEB/bHLIX NPUKAZAHLIX 3a-
Aay 13 0bnacTh BUOXMMKUK K a3POAMHAMMKKHN.
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Mandak A., Teacher-training Faculty of Prizren, Leposavic

On construction weighted projective plane of order 4 and (2, 4 — 1)-quasig-
roup

We introduce a notion of weighted projective planes which is a generalization
of usual projective planes. We prove that a Frobenius group G of order 10
operates on a projective plane P of order 4 as a colineation group. Using this
operation the plane P may be constructed. A weighted projective plane P’ of
order 4 is equivalent to a totally symmetric {2, 4 — 2)-quasigroup.
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Martysevich UV, Institute of Geology and Mineralogy for SB RAS, Novosibirsk
Boldyrev 1.1, Institute of Geology and Mineralogy for SB RAS, Novosibirsk

Dobretsov N.N., Institute of Geology and Mineralogy for SB RAS, Novosibirsk

Multispectral satellite data correction and preprocessing teéhniques for
simulating of geological and landscape conditions

Despite great achievements in Earth remete sensing techniques so far vi-
sual image interpretation based on knowledge of decoding indications of
considering objects is applying most of time then using multispectral data
for geological purposes. Recognition of rock types on multispectral satellites
images of cross-country areas and areas with presence of vegetation is dif-
ficult. Attempt of integrated solution of research of natural rock outcropping
components specificity in spectral characteristic of satellite images includ-
ing influence of landscape and vegetation is undertaken in presented article.
Different methods of satellite images topographic correction are analyzed in
the proceeding. Such as methods to minimize influence effect of variable illu-
mination of surface in visible and infrared spectral bands. And also were ana-
lyzed different techniques for suppression of vegetative spectral contribution
inareaswith partial growth. Verification and evaluation of satellite data spectral
correction results was done by example of test polygons with different typical
landscapes with consideration of field data: assessment of vegetation fill, grain
composition, contents of forming minerals in rocks, illumination. It was found
that vegetation type and illumination range {for regions with compound relief)
impact on reflectance of rocks more than their grain and mineral composition.
Technigue of shadow suppression on satellite pictures may be used for stud-
ies of different landscape properties: spectral and visual assessment of veg-
etation properties located on low illuminated mountainsides and modeling of
landscape parts contributions (vegetation, underlying surface, illumination).
Topographic correction is promising with respect to resolving of geological
problems: satellite images classification for geological subjects in mountain
areas where identical rocks may have different reflectance because of illumi-
nation differences; hidden tectonic structures recognitions without demon-
stration in relief.
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Martyushov S.N., State Duma of Russian Federation, Moscow
Numerical simulation of shock wave diffraction on the body as the test for
time accuracy of explisit algorithm

At calculations of stationary or slowly varying flow near a flying body the
main attention gives to increase the accuracy of the decision on spatial co-
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ordinates. Sometimes large time step is used for achieving of stationary de-
cision. The other situation appears for numerical simulation of essentially
non-stationary processes. So for diffraction of a shock wave on a flying body,
there is the impulse of displacing forces generating non-stationary forward
and rotary movement of a body. Change of a trajectory, a direction of move-
ment and speed in turn change value and the direction and value of influence
to a body. There is a problem with a feedback. For such problems the error of
calculation on time coordinate is integrated at calculation of integral charac-
teristics of flow, first of all works of displacing forces and, in consequence of
it, sizes of displacement, a direction of movement or a turn of a body. As the
result absolutely different decisions can be received, depending on time ac-
curacy of algorithm. Diffraction of a shock wave on the free and fixed sphere
in a shock tube was numerically simulated. Two similar numerical algorithms
were used: TVD schemes of Harten and Chakravarty. In the first case the sec-
ond order of approximation on time in a multidimensional case was reached
by splitting of the operator of a step on symmetric sequence of operators of a
step in coordinate directions. In the second case time approximation of Run-
ge-Cutta of different orders of accuracy was used. Calculations were made on
sequence of structured elliptic grads. Points of grid where condensed on the
surface of sphere. The algorithm of grid construction is based on the decision
of system of Poisson equations. Results of calculations show essential change
of integral characteristics of flow with increasing of decision accuracy.
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Massel LV, Energy Systems Institute named LA, Melentiev 5B RAS, Irkutsk

Interation of the distributed information resourses for the power engineer-
ing research

Energy Systems Institute named Melentiev L.A. of SB RAS carry out research-
es of energy systems and fuel and energy complex (FEC). These researches
are associated and have common information base. For the receiving of valid
conclusions and recommendations prepared for the outside organizations
was proposed virtual integration of separate data bases and knowledge bas-
es. Knowledge bases are realized as ontology space joining some ontology’s
of energy applied fields. Integration is made in the bounds of information
infrastructure included into {T-infrastructure of power engineering research.
In information infrastructure picked out three stratums: the first stratum is
metadata model of information infrastructure, the second is metadata stra-
tum and the third is data stratum of IT-infrastructure. For the making of meta-
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data model are used ontology’s. The objects of IT-infrastructure are described
by metadata on the base of creating ontology. The program components of
information infrastructure are divided on three logical levels: file system lev-
el, DBMS level and client level. In information infrastructure there are system
and applied components. System components are Program core, Metadata
base, File store, Administrative program and Repository driver. Applied com-
ponents are Data retrieval program, File retrieval program, Web-application
for the revision of Repository, SOAP-interface and others. The realization of
all program components of information infrastructure made accordance with
SOA conception. The central component is Repository which was realized on
the base of DBMS Firebird 1.5.2 and Microsoft SQL Server 2000/2005.

cerenenn @6 S B AITIHNC B O S e st eena.

Mausumbekova 5.D., Al- Farabi Kazakh National University, Almaty
Naimanova A. VNS Institute of mathematics, Almaty

Numerical modeling of a stremnilining two bodies in tandem in the air
flow

YucneHHo moaenupyeTcs npouecc 06pa3oBaHUA M B3aUMOAEHUCTBMA BUXPEN
npy 06TEKaHMM NMOTOKOM BO3AYXa ABYX T/, PACNONOMeHHbIX TaHgemom. Uc-
CNEeA0BAHO BAWAHMA PACCTOAHWI MEXAY NPEenATCTBUMAMM Ha Buxpeobpaso-
BaMune. OnpegeneHbl paccToAHMS MEXAY NPENATCTBUAMM, TIPU KOTOPLIX MPOo-
NCXOAUT MHTepdEeperHUNs 3aBUXPEHHOCTY (3G deKT pesoHaHca).
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Maximov V.V, St. Petersburg State University of Technology and Design, St. Petersburg
Nudner 1.5., Research Centre for Capital Construction, 5t. Petersbiirg

The interaction of gravity waves with the partially permeable obstacles

The interaction of surface waves with the maritime works having permeable
members is considered. The waves of relatively small height are studied. The
liquid is ideal and incompressible, and its motion has the potential function.
The theoretical problem is solved by the eigenfunction expansion method.
The solution is compared with the experimental data. The analysis shows the
satisfactory agreement.
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Mestrovic R., Faculty of Maritime Studies, Ketor
Pavicevic Z., Faculty of Science and Mathematics, Podgorica

Topologies on the Privalov spaces with applications in the theory of Ban-
ach algebras

We compare different topologies on the Privalov spaces of analytic functions
on the open unit disk in the complex plane. As an apllication, we obtain the
asymptotic versions of some known theorems in the Theory of Banach Alge-
bras.
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Mijajlovic Z., Faculty of Science and Mathematics, Beograd

Application of information science in digitization of scientific and cultural
heritage

The aim of this paper is to present the efforts in the area of digitization done
by a group of Serbian scientists from the Faculty of Mathematics of the Uni-
versity of Belgrade, the Mathematical institute and the Archeological insti-
tute of the Serbian Academy of Science and Art and since recently the Fac-
ulty of natural sciences of the University in Pristina, now situated in Kosovska
Mitrovica. Goals are development of standards for digitization, development
of metadata, development of computer technologies, software and database
specific for digitization and scientific research of thecretical disciplines on
which digitization is founded. Our achievements include the Virtual library
(http://elib.matf.bg.ac.yu:8080/virlib} which includes several hundred old
and rare books in mathematical sciences written by Serbian authors and
most of doctoral dissertations in mathematics, astronomy and mechanics
written at the Belgrade University. There is also the e-library of Serbian math-
ematical journals (http://elib.mi.sanu.ac.rs) which contains, for example, the
complete digitized collection (since 1932) of the leading and oldest Serbian
mathematical journal Publications de I'Institut Mathématique. These two
projects are oriented towards Digital mathematical library, a world project
on which works many world institutions. The final aim of this project is the
fulfilment of a mathematical dream of a digital archive containing all peer-re-
viewed mathematical literature ever published, properly linked and validated
{verified). Finally we mention the Electronic catalog of cultural monuments
in Serbia http://spomenicikulture.mi.sanu.ac.yu. It includes various data, in-.
cluding GIS data, on more than 1000 most important monuments in Serbia
(monasteries, archeological sites, historical sites etc).

renBEE RS G B MITVING R B e ere e

Kopaonik, 27.08 - 31.08.2009 Budva, 31.68. - 05.09.20089.



MIT 2009 85

Mﬁosavljevié S., Faculty of Economics, Kosovska Mitrovica
Trajkovic 5., Faculty of Science and Mathematics, Kosovska Mitrovica

M-commerce i savremene telekomunikacione tehnologije

Mobile telecommunications is a link that connects people anywhere to be
found. Voice and data over the mobile telecommunication network enables
the sending of information and perform transactions on a new and unigue
way. They create a new business domain called mobile business or m-com-
merce, which is an expanded foundation of Internet e-business with many
unique features built. As a basic platform, mobile telecommunication net-
works play a crucial role in the mobile business today. Technical characteris-
tics of mobile telecommunications and their development is determined by
the base for mobile business. In this paper we study and present the techni-
cal characteristics of mobile telecommunication technology of 1g network to
3G and beyond.
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Milosevic H.M., Faculty of Science and Mathematics, Kosovska Mitrovica
Application of low-temperature plasma in steel-making converters

With the use of numerical modeling an investigation of the process of the jet
gunniting of the walls of a steel-making converter is considered. By the jet
gunniting is meant the process of making an additional protective refractory
coating on the basic lining of the walls of the steel-making converter with the
aid of a system of two-phase jets transporting a softened refractory material
(magnesite) to the converter wall. The results of numerical modeling agree
quite satisfactorily with the experimental results in terms that the highest
penetration rate of particles takes place in the region of high temperatures
near the nozzle block axis into which the particles migrate under the action
of turbulent fluctuations of the carrying gas flow.
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Milovanovic G., College of Compuiter Science, Beograd
Numerical treatment of Fredhclm integral equations
In this lecture we introduce and discuss some numerical methods, based on

new results of polynomial approximation, for solving Fredholm integral equa-
tions of the second kind in the spaces of continuous functions equipped with
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certain uniform weighted norms, where is the unknown function, and are
given functions, is a weight function, and is a finite interval or the real semi-
axis . Also, we mention some results for the Cauchy singular integral equa-
tions. The case we treat with the Jacobi weight and the case on half-line with
the generalized Laguerre weight Assuming the continuity of the kernel we
use Nystrom methods and prove the stability, the convergence and the well-
conditioning of the corresponding matrices. Error estimates and numerical
tests are also included.
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Milovanovic G., Faculty of Electronic Engineering, Nis
Spalevic M. M., Foculty of Science, Kragujevac

Paunovic Lj., Teacher-training Faculty, Leposavic

Error bounds of Gauss-Turan-Kronrod quadratures with Gori-Micchelli
weight functions for analytic functions

In this paper, Kronrod extensions of Chakalov-Paopoviciu guadratures are in-
troduced. We study some cases of Chakalov-Popoviciu-Kronrod quadrature
formula for a subclass of Gori-Micchelli weight functions, as well as for the
generalized Chebyshev weights. For the Gori-Micchelli weight functions in
the case of the Gauss-Turan-Kronrod quadratures we succeeded to find very
effective error bounds, for functions analytic on confocal ellipses.

,,,,, anef PR G B RUT200V B & 8 & 956w

Minakov A., SFU, Krasnoyarsk
Dekterev A A., IT 5B RAS, Novosibirsk

New algorithm for numerical simulation of incompressible flow with free
surface and moving solid bodies

Incompressible flows with free surface and moving bodies are often occurred
in the natural phenomena and technological processes. Examples of such
flows can be found in any industrial applications. To solve effectively such
kind of a problem it is very important to skill for designing various devices.
There are a number of algorithms solving the problems with free surface.
The most widespread algorithm is a VOF {volume of fluid} method [1]. Owing
to the simplicity it is easily built in algorithm of incompressible flows calcu-
lation based on the solving of the Reynolds equations system. In the paper
the results of validation and application of in-house CFD code oFlow are pre-
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sented. The numerical technique of the code is based on the Reynolds equa-
tions system solving. The solving of system of the equations is carried out by
widely known method of control volume. The VOF method validation was
carried out on a water damb-break problem and a problem about finding
of speed of bubbles emersion in the channels filled with liquid. Numerical
experiments have shown that the quality of a method of part of liquid phase
in a cell transfer equation solving essentially influence on the VOF method
results. So in the paper various convective part of transfer equation discreti-
sation schemes were paid attention to. In the paper a VOF-like approach was
used to simulate complex-geometry solid body motion with incompressible
flow. As in the VOF method, the value of solid phase volume fraction in a cell
and the corresponding transport equation are introduced. Testing the algo-
rithm was carried out on a problem of incompressible flow around sphere
and cylinder, a problem of physical pendulum oscillations in viscous medium
a problem of solid sphere fall in viscous medium. High accuracy and efficiency
of the method were shown by the testing. Some examples of methods use
for modeling of engineering problems with free-surface and moving body
are given in the paper. Highly-effective algorithm for solving of turbulence
unsteady incompressible flow with free surface taking into account surface
tension was realized. A number of test problems were solved. The calculating
results are in good agreement with experimental data. The algorithm was
successfully applied for a number of application problems. According to the
results, suggestions which allow essential increasing efficiency of the equip-
ment and technological processes were made.,
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Mitic Z. D., Faculty of Technical Science, Kosovska Mitrovica
Petkovic M. D., Faculty of Science and Mathematics, Kosovska Mitrovica

Characterization of heavy doped semiconductors using analytical approxi-
mation of Fermi integrals

In heavy doped semiconductors the charge carriers have energy distribution
according Fermi-Dirac function. Because that the carriers concentration and
electric field and potentials in surface layers versus Fermi level relations are
expressed as Fermi integrals. In this paper we are analyzed some analytical
approximations of Fermi integrals order of one half and tree half and their
applicability for calculation of carrier concentrations and surface electric
field in heavy doped semiconductor. These results are also applicable on
polycrystalline grains of polysilicon films.
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Moskvichev V.V, Presidium of Krasnoyarsk Scientific Center of SB RAS, Krasnoyarsk
Applied problems in probabilistic risk-analysis of technical systems

The study presents generalization of causes of failure and classification of the
limit states for complex technical systems {CTS). Proposed are models and
algorithms for risk-analysis of CTS, and data base for applied problems solv-
ing. Calculations are based on probabilistic models of defects, crackresistance
properties, loading conditions, and stress-strain and limit states. Assessment
of structural risk is determined by the fracture probability of structure ele-
ments for a given type of limit state. Model calculations of risk-analysis are
carried out for a number of CTS constructions including components of nu-
clear and space engineering, pressure vessels and pipelines.
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Moskvicheva L.F, institute of Computational Modeling, Krasnoyarsk
Burov A.E., Institute of Computational Modeling, Krasnoyarsk
Bogulskaya N.A., Institute of Computational Modeling, Krasnoyarsk

Module structure of a master course “CAD and CAE systems”

A teaching-methodical complex on «Computer Aided and Computer Aided
Engineering Systems» has been developed as part of a master program for
specialists in carrying and lifting machines, and technological complexes. The
discipline is indented to provide students with fundamental knowledge on ap-
plication of computer technologies in solving scientific and engineering prob-
lems, as well as to develop skills in modeling, design and analysis of technical
objects, developing engineering documentation. The course consists of three
modules. The module “Computer technologies in solving research problems”
deals with methods used for solving engineering tasks and elaborating ex-
perimental data with means of MatLAB and MathCAD software. The moduie
“Design and engineering in graphical CAD” teaches students how to use CAD-
technologies in design and analysis of lifting machines. Digital prototyping of
items and engineering documentation are developed using Autodesk Inven-
tor software. The module “Computer aided engineering analysis” provides
in-depth understanding and practical skills required in design and analysis of
technical objects. The training is based on application of ANSYS software. The
main objectives of the module are: - fundamentals of mathematical model-
ing, numerical methods used to identify and analyze engineering problems;
- finite elements methods in solid mechanics; - analysis of stress and limits
states of structural components.
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Odalovic M.T,, Faculty of Science and Mathematics, Kosovska Mitrovica

Petkovic D.M., Faculty of Science and Mathematics, Kosovska Mitrovica

A stochastic model of gamma-ray induced charge in silicon dioxide films of
mos transistors

In this paper a stochastic model of gamma-ray irradiation effects on density
of induced charge in silicon dioxide films of MOS transistors is explained. In
this model the we are assumed that both of irradiaticn traps creation and
charge generation-recombination are stochastic processes. For estimating
gamma-ray induced charges spatially distributed in silicon dioxide fiims Mon-
te Carlo method was used. The developed model enables the gamma-ray
induced threshold voltage shift determination as a function on gamma-ray
doses. These results are compared with experimentally determined thresh-
old voltage shift of gamma irradiated MOS transistors and satisfactory agree-
ments are obtained.
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Alexandros Leontitsis, University of loannina, lognnina
Epameinondas Lekkas, General Hospital of Preveza, Preveza
Eugenia Toki, University of loanning, loannina

Jenny Pange, University of loannina, loannina

An approach on Cronbach’s alpha

In this work we propose the practical use of the Cronbach’s alpha
statistical significance problem. This coefficient measures the
reliability of a questionnaire’s answers. Many analytical tests have
been developed over the years which gave birth to very complicated
formulas. A previously adopted simulation approach to the solution
of this problem takes advantage of the computational power in
order to give exact results for the distribution of the null hypothesis
regarding this coefficient. The application of this coefficient may apply
to statistical analysis of medical data.
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Pavicevic Z,, Foculty of Science and Mathematics, Podgorica

Hyperbolic geometry, curvilinear angles and points of porosity in investiga-
tion of boundary properties of functions

The curvilinear angle in the open unit disk in the complex plane with the ver-
tex a is a region generated by the hyperbolic disk with the hyperbolic center
at a point w and the hyperbolic radius r when w passes along Jordan curve
that ends at a point a from the boundary of the disk. We investigate possibili-
ties for cover of region that arises by arc extension of curvilinear angle with
the vertex a by curvilinear angles whose vertices are points of the set E on the
boundary of the unit disk for which the vertex a is not the point of porosity.
The obtained results can be used in the investigation of boundary properties
of arbitrary function defined on the open unit disk.
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Pchelnikov DV, Institute of Geology and Mineralogy for SB RAS, Novosibirsk
Dobretsov NN, Institute of Geology and Mineralogy for SB RAS, Novosibirsk
Sladkih L.A., Data Reception and Processing Center for West Siberian Region, Novosibirsk

Crop forecasting system based on object-criented monitoring concept

Crop vyield forecasting is very important task for agricuitural development in
Siberian region. Nowadays all information concerning arable lands usage in
Russia is provided by farmers. Lack of reliable information points at the ne-
cessity of development of agriculture monitoring system based on remote
data, which will be independent from the information provided by the farm-
ers. Since 2006 Novosibirsk Meteorological Survey has been developing ag-
riculture monitoring system for Novosibirsk and neighborhoced regions. The
EPIC crop yield forecasting model is used as base model with some regional
adaptation. This presentation discusses usage of object-oriented GIS archi-
tecture, which is specially developed for motoring tasks, both automate data
handling process and improve of measure parameters quantity, as well as
greater ability of system adaptation for local and regional conditions. The
main system component is the agriculture field observation model. This mod-
el is based on the observation model abstraction class, which uses different
data exchange interfaces and allows using any different data sources includ-
ing satellite and meteorological data as well as field observations. Supposed
architecture doesn’t require initial definition of the agriculture field geom-
etry. The only base location of the monitoring object is required. 1t allows
starting the monitoring having minimal information and then coliecting the
required data in process.
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Peregudin 5.1, St. Petershurg State University, St. Petersburg
Kholodova S.E., St Petersburg State University, St. Petersburg

About geostrophic motions in a rotating spherical layer of a non-uniform
electrically conducting fluid

Research of mechanisms of generation of a magnetic field of the Earth owing
to three-dimensional large-scale movement of the nonviscous, incompress-
ible, non-uniform ideally spending electrowire rotating liquid concentrated
in a liquid terrestrial kernel is conducted. The offered mathematical model of
investigated physical process represents the closed system of the equations
in the private derivatives, consisting of the equations of hydrodynamics tak-
ing into account rotation of the Earth, Lorentz’s force and the corresponding
equations of magnetic dynamics with necessary boundary conditions. With
use of spherical co-ordinates and scales of functions, suitable the analysis
of mathematical model is made for calculation of three-dimensional move-
ments with the big time scale and spatial horizontal scale, comparable with
radius of the Earth. The hasic idea of the analysis consists in construction of
the scheme consecutive approach in which geostrophe approach is the first
step. The specified method of the analysis allows, without being limited to
heuristic reasonings, to deduce the general geostrophe equations describ-
ing movements as homogeneous, so and the stratified electrowire rotating
liguid. The analytical decision of system of the nonlinear equations in the
private derivatives, modelling geostrophe movement in a layer of the ideal
electrowire stratified rotating liquid is received. The analysis of structure of
the presented fields magnetic hydrodynamics values allows to draw a con-
clusion on justice of a hypothesis of S.1.Braginsky about existence of strong
changes in the thin layer of a terrestrial kernel adjoining border with a cloak.
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Petkovic D., Faculty of Science and Mathematics, Kosovska Mitrovica
Arandjelovic 1., Faculty of Science and Mathematics, Kosovska Mitrovica

On the convergence of diagonal approximation
In first part of this talk we present some recent results on the convergence
of Diagonal approximations obtained by A.A. Gonchar and E.A. Rahmanovw.

Fulther we give solution of one conjecture proposed by A.A. Gonchar. In the
last section we prove some new results.
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Petkovic D., Faculty of Science and Mathematics, Kosovska Mitroviea
Petrovic M., Faculty of Science and Mathematics, Kosovskg Mitrovica

A truly third order finite volume schene on quadrilateral mesh

A third order finite volume method on a quadrilateral mesh is presented. By
using quadrangles instead of rectangles as a basic element of the mesh, full
generalization is archived. This work holds on a simple but valuable conser-
vative rule: inside a certain special domain (volume) the total amount of a
contained quantity {such as mass, energy, momentum) is preserved. Said in
another way, the total quantity in the volume doesn’t change except by flow
(or due to the fluxes) across the boundary of a domain. Efficient tools for
solving the conservation laws are the finite volume methods. These methods
are dealing with volumes (cells} and with averaged quantities within. In each
of these cells we have exact conservation. The dynamics of the average is
determined by point values of the flux along the boundary. The aim is to ob-
tain a third order accurate numerical solution. This gives a motivation for the
reconstruction of the numerical flux by some known functions {polynomial,
hyperbolic, logarithmic). In this work local double logarithmic reconstruction
was used. The components needed for developing LDRD functions are sec-
ond order approximation to the first derivatives. These approximations are
actually a crucial problem in this thesis and were solved specifically according
to multidimensional numerical integration theory.
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Petrovic 1., Higher Education institution for Electrical Engineering and Computing, Beograd
Petrovic M., Higher Education Institution for Electrical Engineering and Computing, Beograd
Spalevic P, Higher Education Institution for Electrical Engineering and Computing, Beograd

Second order statistics of SC diversity system in the presence of fading

In this paper second order statistics of SC (Selection Combining) macrodi-
versity sistem’s in presece of varius clases of input feding of macrodiversity
sistem’s are analized. Inputs of microdiversity sistem’s are varius combining
of high speed and low speed feding that are modeled with Vabull, Nakagami
—m, Raly and Rice distribution. Macrodiversity SC sistem consist two micro-
diversity sistems and opserve signal selection based on their averige outputs
powers that is modeled with Gama distribution. Gained results are applied in
modeling and designing of wireless comunication sistems, in defin ing param-
eters of equivalent code chanel based on Marcovie model with finite number
of states, as well as assessment of posibility package erors with finite lenght.
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Petrovic I, Higher Education Institution for Electrical Engineering and Computing, Beograd
Stefanovic C., Higher Education Institution for Electrical Engineering and Computing, Beograd
Sekulovic N., Higher Education Institution for Electrical Engineering and Computing, Beograd
Petrovic M., Higher Education Institution for Electrical Engineering and Computing, Beograd

Stefanovic M., Higher Education Institution for Electrical Engineering and Computing, Beograd

Second order statistics of ratio of two random variables

In this paper, joint probability density function of ratio of two random vari-
ables and its first derivative is determined. Furthermaore, for ratio of two ran-
dom variables, level crossing rate is derived. Random variables have Rayleigh,
Rice, Nakagami-m and Weibull distribution. Obtained resuits can be used for
evaluation the performance of mobile telecommunication systems operating
over fading channels. Numerical results are presented to illustrate the pro-
posed mathematical analysis.

creesuE B S S B AT DOV B B R 48 am s

Petrovic L., Faculty of Science and Mathematics, Kosovska Mitrovica
Stanojevic D., Faculty of Science and Mathematics, Kosovska Mitrovica

Dimitrijevic S. Faculty of Science and Mathemutics, Kosovska Mitrovica

Statistical causality, weak solutions and martingale problems of stochastic
differential equations driven with brownian motion

The paper introduces a statistical concept of causality in continuous time in
filtered probability spaces which is based on Granger”-"s definition of causal-
ity. Then, we consider Ito’s stochastic differential equation driven with a pro-
cess of Brownian motion and show the equivalence between some models of
causality and weak unigueness {for weak solutions of stochastic differential
equations). We also show that the given concept of causality is closely con-
nected to the extremal solutions of martingale problem and stopped martin-
gale problem.
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Petrovic V. V., Higher Education Institution for Electrical Engineering and Computing, Beograd
Kinetics of sintering with mathematical theory of Gropjanov

Ceramic materials have been in use in many different areas of human wellbe-
ing for a very long time. Important domains in ceramic materials are those
materials that are applied in electronics. Our research is focused on magne-
sium-titanate (MgTi03). Most common way of obtaining this material is by
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using the process of sintering. During mechanical activation inorganic mate-
rials are grinded when grain size is being reduced. Crystal structure submits
distortion and also change, what is leading in some systems to chemical re-
action and formation of new compound. In this work we are explaining me-
chanical activation influence on sintering kinetics in system MgO-TiO2 with
mathematical theory of Gropjanov. We noticed temperature drop and time
reduction needed for MgTiO3 sintering when duration of mechanical activa-
tion is longer.
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Pikula M., Facuity of Philosophy, Istoéno Sarajeve
Viadicic V., Faculty of Philosophy, Istocno Sarajevo

About structures on the set of triangles

In this paper we consider possibility of introduction algebraic structures on
the set of triangles, each of triangles we will represent as element of R3, with
x1>0, x2>0, x3>0, where present lenght sides of triangle.
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Popovic Z., Faculty of Econemics, Nis
Bogdanovic S., Faculfty of Economics, Nis

Mathematical modelling of capital reinsurance

The main topic of this paper is the capital reinsurance of enterprises.The no-
tion of capital reinsurance, its classification as well as mathematical models
used in defining the retention are discussed here.The models displayed in the
paper are examined under the assumption that the ideal conditions exist,
which is ,generally, not true in practice.Reinsurance denotes the reinsurance
of capital i.e. insurance of insurance.Reinsurance represents the most effi-
cient form of risk sharing among insurance companies.
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Popovic B., Faculty of Science and Mathematics, Nis,
Stojanovic V., Faculty of Science and Mathemafics, Kosovska Mitrovica

Discrete autoregressive model of conditional duration

in this paper we propose the discrete model which describes the time of
changes in stock prices. We modeled the changes in some law frequency se-
ries. As a basic distribution, we used a discrete type distribution and also an
autoregressive sequence. So, we named this model Discrete Autoregressive
Conditional Duration model (D--ACD). The main stochastic properties of the
model are given. We apply this model on the real data set from Belgrade
Stock Exchange.

Radenkovic B., Faculty of Organizationaf Sciences, Beograd

Information technologies and religion

The subject of this paper is analysis of the historical development of informa-
tion and communication technologies as well as their connection with reli-
gion. The paper gives an overview of methods of communication between
people, communication with macrocosm in which the human history goes on
and communication with inner microcosm of each human being. The histori-
cal analysis aims to discovering laws and analogies that are important for cre-
ating, developing and the future of human communication regarding myths
and religious sources. Internet today is the dominant media for communi-
cation in human society, and therefore represents central issue in historical
analysis. Many religious, historical and scientific resources have been used
while working on this paper. For the vision of future the prophets’ sources
have been used. The focus in this paper is alsc on achievements of Serbs for
developing modern communication.
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Rodenkovic N., Facuity of Science and Mathematics, Kosovska Mitrovica
Data warehouse solutions for CRM
In today’s highly competitive business environment, CRM (Customer Rela-

tionship Management) systems, which provide the framework for analyzing
customer profitability and improving marketing effectiveness, have become
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an indispensable component in enterprise information systems. Typically,
CRM activities include data analysis, campaign design, response analysis
of customer data. To effectively support such activities, a data warehouse
{which is a repository that integrates information from multiple operational
data sources) must be developed to act as the back-bone of CRM systems. A
data warehouse is a core part that determines the performance of CRM sys-
tems and quality of CRM services.
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Radosavljevic D., Faculty of Technical Science, Kosovska Mitrovica
Ristic 4., Faculty of Technical Science, Kosovska Mitrovica
Milajevic S., Faculty of Technical Science, Kosovska Mitrovica

Milenkovic N. Faculty of Technical Science, Kosovska Mitrovica

MS Excel in mathematics

Mathematics is a fundamental discipline which is used for formulating and
solving real problems. Nowaday computer became mathematical tool par ex-
ellance. We can use many specialized packages of mathematical tools, such
as: Mathlab, MathCad etc., to facilitate problems solving. Although those
programs have many advantages upon MS Excel, it can be used for solving
broad class of mathematical problems. MS Exce! is able to solve problems
from different mathematical branches, such as: analytical geometry, linear
algebra, mathematical analisys, differential equations, integral equations,
probability theory, statistic, mathematics for engineering, etc.
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Radosavifevic D., High Business Technical School, Uzice
Trajkovic S., High Business Technical School, Uzice
Predrag R., High Business Technical School, Uzice
Petrovic S. High Business Technical School, Uzice

Creating WEB applications using FrontPage and Access
The paper gives a brief description of student services in the high-school in-
stitution, a description of the database performed for conducting business in

the same services and described in detail as HTML for access to data in the
database. Key words: Web, database, HTML pages.
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Radosavijevic D., High Business Technical School, Uzice
Trajkovic S., High Business Technical School, Uzice
Rolevic B, High Business Technical School, Uzice

Panic 5., High Business Technical School, Uzice

Information system of student services done in programs C++

The paper gives a brief description of student services, concepts and meth-
ods of programming and interface description. Modeling of real programs
with the help of modern technology and design simulation software includes
analysis of the structure and behavior of the observed system, registration
knowledge using verbal, graphic, mathematical or logical model and the
model in appropriate software. The aim of this paper is to develop and simu-
late the work of student services using object-oriented programming in C +
+. Namely, the program should complete alt the requirements of the user
that contains all the necessary real elements which would be used in student
services, '
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Raicevic A., Faculty of Technical Science,Kosovska Mitrovica
Prica B. Faculty of Technical Science,Kosovska Mitrovica

One solution for differentiai equation for non-linear mode PLL loop

In this paper nonlinear mode PLL loop is shown and its differential equation
is presented in detail. This equation belongs to the group of nonlinear dif-
ferential equations which solution can not be found in closed form. In fact,
the solution which can be found is numerical, or approximate, and variation
depends on type of approximation. Of course, nonlinear mode PLL loop is
not desirable, because it results in big distortions. To avoid this, we process
boundary condition which gives us critical values of circuit parameters with
jump phenomenon in response.
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Raspopov V.E., Siberian Federal University, Krasnoyarsk

Numerical identification of a free member of a special type of the para-
bolic equation

The inverse problem of the identification of a specially formed function of
the sources of a one-dimensional parabolic equation is reduced to direct one.
The direct problem is nonlinear with non-local input data. The difference
schemes of the second order of approximation are constructed. Test calcu-
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lations are carried out. The calculating experiment shows the convergence
of difference problems. The solution’s dependence on the errors in redefini-
tion’s terms is numerically analyzed. The case, when redefinition conditions
are set discretely, is considered.
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Rogalyov A. N., Institute of Computational Modeling SB RAN, Krasnoyarsk

An analysis of complex systems reliability and the estimation of maximum
deviations of solutions

In this report it is offered to estimate ODE solutions bounds under action of
final, constantly operating perturbations. Among mathematical descriptions
of similar probtems we will allocate control of the guaranteed safety con-
ditions and reachable sets estimation. Examples of the constructed guar-
anteed bounds of solutions in problems of the estimation of the zones of
dangerous states and threshold values of parameters are resulted.
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Rychkov A.D., Institute of Computational Technologies SB RAS, Novosibirsk
Shokin Yu.l., Institute of Computational Technologies SB RAS, Novosibirsk
Miloshevich H., Faculfty of Science and Mathematics, Kosovska Mitrovica

Application of pulse aerosol system for fire fighting in coal mines

A working of pulse aerosol system of fire fighting (PASFF) for extinguishing of
initiation of combustion of air - methane mixture in shaft bottom and drift of
coal mines is modeling. Results of numerical experiments were shown that
PASFF can stop of movement of shock wave in burning air - methane mixture
and to provide effective suppression of combustion process in the mixture.
Furthermore the using of PASFF may protect people and mining equipment
from shock wave impact.
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Sadovskaya 0.V, Institute of Computational Modeliing of $B RAS, Krasnoyarsk
Sadovskii V.M., Institute of Computaotiona! Modelling of S8 RAS, Krasnoyarsk

Numerical analysis of the waves propagation processes in elastic-plastic
and granular media on multiprocessor computer systems

Processes of the waves propagation in elastic-plastic and granular media
under small strains are analyzed within the framework of a new rheological
model. The model takes into account different resistance of materials with
respect to tension and compression. Constitutive relationships are formu-
lated in the form of variational inequalities. The Mises-Schleicher destruc-
tion criterion is used to describe the granularity of medium, and the Mises
yield criterion is used to determine the plasticity of grains. Algorithm for nu-
merical realization of the model is worked out on the basis of the splitting
method with respect to physical processes and space variables. For the so-
fution of one-dimensional hyperbolic systems of equations in space direc-
tions, the explicit monotone ENO-scheme is used. Special procedure of the
stresses correction is applied to take into account irreversible strains. Parallel
program system is proposed for the analysis of 20 and 3D dynamic problems
on multiprocessor computer systems. The programming was carried out in
Fortran using the MP1 library and the SPMD technology. The universality of
programs is achieved by a special packing of the variables used at each node
of the cluster into large one-dimensional arrays. Computational domain is
distributed between the cluster nodes by means of 1D, 2D or 3D decompo-
sition so as to load the nodes uniformly. The parallelization is performed at
the stage of splitting the problem with respect to the space variables. Test-
ing of the algorithm and the programs was fulfilled on 1D problems, a good
correspondence between the results of computations and exact solutions
was obtained. Numerical computations of 3D interaction of signotons {shock
waves, on the fronts of which the strain changes its sign) in inhomogeneously
loosened granular medium with the cumulative splash formation, computa-
tions of the waves propagation in double-layer heterogeneous medium with
curvilinear interface under action of concentrated impulsive load on one of
its boundaries, and also similar computations for a medium with rigid inclu-
sion were carried out at the clusters of Institute of Computational Modeling
of SB RAS (Krasnovarsk) and Joint Supercomputer Center of RAS (Moscow).
The level surfaces of velocities and stresses, seismograms of the particles dis-
placement, on which one can see incident longitudinal and transverse waves,
conical, reflected and refracted waves, the Rayleigh surface waves, were con-
structed on results of computations.
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Serovajsky S., al-Farabi Kazakh national university, Almaty

Identification Parameter Problem for Nonlinear Oscillation Systems

We consider the oscillation system described by the boundary problem for
the nonlinear hyperbolic equation. The parameter of the nonlinearity can
be large enough. Therefore this problem is ill-posed: we can guaranty the
existence but not the uniqueness of the solution. We have the inverse prob-
lem with unknown absolute term of the equation and the addition informa-
tion about the state function on the part of the given set. At first we use the
quasisolution method. The quasisolution of our inverse problem is the pair
“absolute term — state function”, which satisfies to the boundary problem
and minimizes the corresponding discrepancy. We prove that this minimiz-
ing problem has a solution. Our second step is the using of the Tychonoff
regularization method. Thus we consider the regularized functional, which is
the sum of the discrepancy and the stabilizator with a numerical parameter
of regularization. We prove that the limit of the value of the discrepancy in
the solution of the regularized problem is equal to the minimal value of the
discrepancy. So the solution of the regularized extremal problem can be used
as the approximate value of the guasisolution for the small parameter of the
regularization. We solve the regularized extremal problem by means of the
penalty method. We prove that the received penalty variational problem has
a solution. The more difficult result is the convergence of penalty method in
the weak form. Then the solution of the penaity variational problem can be
choosing as the approximate solution of the regularized problem. The pen-
alty problem is the classical variational problem. It can be sclved with using of
the standard methods of the optimal contro! theory. So we get the approxi-
mate value of the solution of the initial inverse problem in the end.
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Shaidurov V. V., Institute of Computational Modeling 58 RAS, Krasnoyarsk
Shchepanovskaya G. L, institute of Computational Modeling S8 RAS, Krasnoyarsk

The computational experiment of the spherically symmetric modeling of
deep-seated geodynamics

In present paper computing model allowing considering geodynamic process
of expansion, compression, heating and cooling of the Earth is suggested.
Dynamic of geosphere is investigated in the context of viscous heat-conduct-
ing coercible gas when density and viscosity of medium depend on time and
coordinates. Suggested model allows considering not only crust and mantle
of Earth but also internal structure including Earth core.Thus, in this paper
dynamics of the inner structure of the Earth is described by a model of a vis-
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cous compressible heat-conducting medium in the form of the Navier-Stokes
equations. For the discretization of the spherically symmetric model the fi-
nite element method is used. The method is shown turned out to be highly
sensitive to the state equation used. This results in decreasing or increas-
ing the radius of the Earth, smoothing the boundaries of phase, chemical,
or metamorphic transitions of the Earth’s geodynamic layers. Therefore, in
addition to the solution of the mathematical problems, a correct and accu-
rate formulation of the state equation on the basis of the modern notion of
the substance of the Earth and its physical and chemical properties at corre-
sponding temperatures and pressures is of major importance.
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Shakenov K.K., Faculty of Mathematics and Mechanics, Almaty

YucneHHoe MOAEANPOBaHUE OAHOM MOogenu penakcauMoHHoli puabTpa-
PO

PaccmaTpuBaeTCA  HEYCTaHOBMBILAACA  M3OTEpMUYECKan  puAbTpauua
KanenbHO-CXXUMaeMOM BAZKOW MUAKOCTU B HENOABUKHON M30TEpMUYECKON
W cnabosedopmupyemoi MOPWUCTON CPefe C OrpaHMYMBaIOLER NOBEpX-
MOCTbO. JIMHENHAA penakcaunoHHaa GUALTPaUMA ONMMUCHIBAETCH 3aKOHOM
COXPEHEHMA UMNYIBCA CUA COMPOTUBAEHUS, MHEAPW30BaHHBIM 33KOHOM
COXPAHEHWUA MACCh! MUAKOCTU, ONPedensrolinm COOTHOLLEHEM ANA M-
MyNbCa CUA COMPOTUBAEHMA W ONPEACARIOWMUM COOTHOWEHNEM AAA Mac-
Cbl XWAKOCTK., PaccmatpuBaeTca moaens PUALBTPaUMKM RO 3aKkoHy Adapck 8
penaxkcaLnMoHHO-CKMMaeMOoM nopucToit cpege. CTaBuTca HadyanbHo-Kpaesan
33434a, M OHa PellaeTCa KNAacCUYECKMMM YUCNEHHBIMU METOAaMU, METO4a-
MK MoHTe-Kap/io 1 BepoATHOCTHO-Pa3HOCTHBIM METOAOM.

cerEERE 8 B E MBIV IO B BB EFetniu.

Sharapaov RV, Murom Institut of Viadimir State University, Murom
Sharapova E.V, Murom institut of Viadimir State University, Murom

Content based link spam detection

The Internet becomes not only means of information reception and dialogue,
but also business dealing means. The site finding by the most popular search
gueries and site position in list of search results is an actual problem for the
site owners. Because sites of one subjects sometimes happens too much, and
everyone wishes to be at top of list of search results in queries, owners use
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spam of search engines {(web spam). There is a considerable quantity of the
technigues, used to web spam. We will consider one of them — a link spam.
The increase in a links number at sites became one of the basic methods of
search engines manipulation. Manipulation scales constantly grow. If several
years ago the basic way was the so-called exchange of links which was spent
manually now to it on change various ways of automatic placing of links have
come. It is possible to allocate some variants of such placing:

1. Use of specialized programs for automatic addition of links in catalogues,
guest books, forums etc.

2. Purchases of links at advertising brokers.

With the first variant search engines have learnt to struggle, revealing re-
sources where there is a possibility of simple, not moderated addition of
links. The weight of links from such resources strongly decreases. Placing of
links with use of advertising brokers represents much big problem for search
engines.

Now in Russian segment the Internet operates about ten the large advertis-
ing brokers who are engaged in sale of text links. Only one of them, Sape.ru,
has possibility to place the links on more than 55 million pages. In spite of
fact that links in such systems name “advertising”, their main objective - not
advertising for the purpose of attraction of visitors (links take places often in .
the most imperceptible places of page and their user simply does not notice),
and improvement of the position in search engines. Cost of such “advertis-
ing” also happens often nominal, sometimes only 0.015 for a month of plac-
ing.

In what the basic danger of the large-scale reference spam, observed the last
some years? Danger consists that links are actively used by modern search
engines for ranging of search results. With links it is connected concepts of
the Quote Index in Yandex and definition PageRank in Google. The mass in-
crease in links of an unnatural origin (link spam} can strongly “spoil” efficien-
cy of their job. The situation becomes complicated that “paid” links can take
places on any sites including on very dear and popular resources. Thus, there
is impossible a simple division of pages on “good” and pages for link spam.
Detecting of Link spam

Let’s consider signs of definition paid links:

1. The links noted as advertising. For this purpose it is necessary to see link
vicinity (the text, adjoining to the link). Signs of paid link - words: “Advertis-
ing”, “Sponsors”, “Our Partners”, etc.

2. The big block of links. The raised density of links on a small site of page
{(block of links) can testify to their unnatural origin.

3. Links to agencies on sale of links/advertising. Often near to advertising
blocks it is possible to see links to advertising brokers.

4. On a site there is information on how it is possible to buy links. If on site or
about the block of links such information contains, then links are paid.
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5. Thematic affinity of link. If text of link or site subjects on which the link
strongly conducts differs from page subjects on which the tink is located it is
possible to consider the link as a spam.

However definition of link subjects not always is a trivial problem. The link
can settle down in the offer {though and not to be a part of body page text).
Therefore 1o be guided by the text in immediate proximity to the link it is not
always justified.

Often links specify in a resource with enocugh general subjects (for example,
at references to the source of news or a site of the author of any article).

For correct definition of link subjects deep analysis site subjects on which
link conducts can help. This problem difficult also demands time considerable
guantity.

6. Thematic affinity of next links. For this purpose it is necessary to analyze
subjects of group links placed on page. If links are not thematic and have dis-
order of subjects, they are advertising.

7. The location of links. For this purpose it is necessary to analyze an arrange-
ment of links on page. Than further the link from the basic maintenance of
page, it is especially probable, that they are advertising. For example, often
such links take places in the bottem of page or in the right column when the
body text settles down in the middle.

8. Code of links. Many automated systems of links placing (stock exchange,
exchangers, hrokers) establish code automatically on template. Presence of
identical links block on code can specify in their spam origin.

9. Dynamism/time of links life. Frequent change of links on pages without
change of other maintenance can testify to their unnatural origin. Links can
or disappear for a while simply from pages (in case of malfunctions of systems
on automatic placing of links), or their part can be replaced with new links.
10. The message on paid links. Competitors, the former buyers of links, the
former employees can inform on paid links.

11. Viewing of page by person. Viewing of pages by a moderator and detect
tink spam manually.

Algorithm of link spam detection

Now we will consider the algorithm, capable to detect spam links. it consists
of several stages.

Stage 1: Formation of a preliminary set of spam links S. The set is formed of
following references: ‘ :

¢ chosen manually;

e defined by algorithm early, as spam;

 defined by analysis of advertising brokers code.

The greatest interest represents last way. Some advertising brokers have dis-
tinctive features in placing of codes which could help to identify.

One more method consists in tracing of dynamics of change of the mainte-
nance of page. If during time for page the group of links this group can be
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paid links changes only.

It is necessary to notice, what not all links defined by algorlthm as a spam
should be brought in set S but only what signs of a spam have obviously ex-
pressed character (to exclude casual hit of links in the spam category).

At a stage 1 it is possible to use various algorithms classification and machine
training.

Stage 2: Detection of spam links on the basis of page content. The basic idea
consists in the analysis of page content and detecting of spam signs. For each
spam sign the foul shot is imposed on the link gi. If the total foul shot exceeds
a certain threshold, the link admits a spam.

Step 1. The page is scanned on presence of links Sb, put into list S generated
at the Stage 1. At detection of such links the area round them is scanned. If
links are found out, it is appointed a foul shot q1 which size decreases in pro-
cess of removal from link Sb.

Step 2. The page is scanned on presence of signs of the advertising block.
As a sign can serve words “Advertising”, “Sponsors”, “Our Partners” etc. At
detection of advertising block signs, to links in its vicinities is appointed a foul
shot q2.

Step 3. The page is scanned on presence of links to the advertising broker. At
detection of such signs of the advertising block, to links in its vicinities it is
appointed a foul shot 3.

Step 4. The page is scanned on presence of information on sale of links (and
about what can be bought). At detection of such signs, to links in their vicini-
ties it is appointed a foul shot g4.

Step 5. Page is scanned on presence of the big block of links. If the quantity of
links in the block more than a certain threshold, is appointed it a foul shot g5.
Step 6. Links are scanned on signs of a code of the advertising broker in case
of which detection to links it is appointed a foul shot gé.

Step 7. Conformity of subjects of the link and the general subjects of page
is checked. In case of discrepancy, the link it is appointed a foul shot q7. For
subjects check often happens simply enough to scan the page text on coinci-
dence of words to the link text.

Step 8. Conformity of subjects of the link and subjects of links in its vicinities
is checked. In case of discrepancy, the link it is appointed a foul shot g8.

Step 9. The place of placing of the link is checked. If the link is in the end of
page, to it is appointed a foul shot g9.

Stage 3. The analysis of site structure for the purpose of spam reveal-
ing. This stage is the most difficult. Its purpose - to reveal features of
structure of a site and a place on pages where there are “paid” links.
For this purpose from site pages all changing content (except links) leaves.
Further association of pages with an identical template in clusters is made.
The following stage: for each cluster repeating links leave and areas where
links vary on everyone cluster pages are identified. For the links entering into
such areas it is appointed a foul shot gr.
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Stage 4. For each link all added foul shots are summarized. if the sum exceeds
a certain threshold, the conclusion, that the link is spam. In this case the link
is put into list S.

Results

The offered algorithm shows good results in definition of spam links. Preci-
sion of algorithm is 0.94, Recall - 0.89.
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Shigarov A.Q., Institute for System Dynamics and Control Theory $B RAS, Irkutsk

A system for an automation of extraction of table information from docu-
ments of various formats

For the purpose of solving many research and applied problems it is necessary
to extract data from the tables contained in various documents. The paper
discusses the system for an automation of extraction of the tabular informa-
tion from documents of various formats. Unlike existing systems of extraction
of the tabular information the proposed system uses the Enhanced metafiles
as the input data. It allows applying this system to documents presented in
various formats, for example, DOC, XLS, PDF, the ASCll-text or HTML. The
system provides automatic table detection in documents, table segmentation
on separate cells, the functiocnal analysis of the table (definition of header
and data cells), and the structural analysis of the table {definition of relation-
ships between cells). The extracted tabular information can be presented as
relation in terms of relational databases. The system has demonstrated high
performance for table processing in scientific papers, the government and
medical statistical reports, financial documents.
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Shokin Y.1., Institute of computational technologies 5B RAS, Novosibirsk
Klimenko O.A., Institute of computational technologies SB RAS, Novosibirsk

Rychkova EV, Institute of computational technologies SB RAS, Novosibirsk

Website ranking for scientific & research organizations of the Republic of
Serbia

In the present work we analyze the websites of the Republic of Serbia Aca-
demic Institutions using webometrics technigques. In order to determine the
quantitative characteristics of the web sites, we use Yandex, Google and Ya-
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hoo search engines. The official domains of scientific organizations of Serbian
Academy of Sciences and Arts and Zajednice instituta Srbije (ZIS) have been
analyzed.

arased B @ G B IMITIONI G 2 R S o anasan .

Shokin Yu.l., Institute of computational technologies 58 RAS, Novosibirsk
Fedoruk M.P, Institute of computational technologies S8 RAS, Novosibirsk
Chubarov D.L., Institute of computational technologies SB RAS, Novosibirsk
Yurchenko AV, Institute of computational technologies SB RAS, Novosibirsk

Building a resource center for the Grid infrastructure

Increasing efficiency and availability of informational and computing resourc-
es is one of the key problem addressed by integrating distributed resources
into common system. The integration is achieved through building unified in-
terfaces available via dedicated or public network infrastructure. One of the
essential participants in an integrated system is the resource provider that
makes its resources accessible on demand. Resource providers may share
one or more resources. Providers that share many resources of different type
are called Resource Centers. We define the concept of a Resource Center and
study possible approaches to the organization of the working process that
run within a resource center or involve several resource centers. Further we
compare the notion of a Resource Center in a Distributed Informational and
Computing Environment and the well understood notion of a Collective Ac-
cess Center. Finally we present organizational and technological solutions to
support the operation of Resource Centers.

srnaaE R B G ABITEMO R B2 S 9 senaa

Sladkevich M., Coastal and Marine Engineering Institute Ltd, Haifa

Numerical Simulations of Long Waves Processes at Coastal Zone Using Shal-
low Water Model Memory Dr. A. N. Militeev (1943-2003)

MNpKBOAATCA Pe3yNbTaThl COBMECTHBIX MCCEA0BaHNIA B Nepuog 1980-1999 B
061aCTU YNC/AIGHHOTO MOLEAMPOBAHUA B PaMKaX MaTEMATUYECKOW MOLENN
MENKOM BOAbl. Hebonbluan 4acTh U3 3TUX pesynbTatos Obina paHee onybau-
KOBaHa B OTPaHMYEHHOM BUAE U B TPYAHOZOCTYNHLIX U3daHusx. Mpu paspa-
BotKe YNCNEHHOTO anropUTMbl Mbi UCXOAUAN U3 HEOBXOAMMOCTY NOAYYEHNUA
YCTONYMBOTO aNropUTMa, 06eCcneunBaoWero Nnpuemnaemoe petleHne 8 yeio-
BHAX PE3KO HEOOHOPOAHON 0BAACTU € BO3MOMKHbLIM 06Pa30BaHNEM PA3PbIB-
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HbIX pelWweHni 1 OCYLWeHHbIX OTAeNbHbIX y4acTkos obnactu. Beina paspabo-
TaHa ABYMEpPHaA, ABHAA KOHEMHO PA3HOCTHaA CXema S8 PacyeTa TeYeHMit
¢ nobbim, gaxe oyeHb boabwum, yucnom dpysa npu HaAMYMKM Pa3PLIBOB
B0ONbIIOA MHTEHCMBHOCTU, @ TAKKE HENpPepbIBHbIX TEYEHWIA ¢ 60NbLIMMMU 13-
MeHeHMAMU MybuHbl. TeveHUs nogobHOro poaa BO3HWKAKOT, B YBCTHOCTH,
Npy HakaTe ANWHHbIX BOAH, 0COBEHHO Ha Beper cO CAOHKHOK Tonorpaduen,
npu BXO4e ONCA3HA 8 BOAOEM U T.M. bblN0 NPOBEAEHO MOASANPOBAHUE Ha-
KaTa Ha peanbHeii Oeper 1 3atonnenne Cesepo-Kypusbcka oT uysamu 1952
(1982). Ha Ba3e atol cxembl Hbina paspaboTaHa ABYMEPHanA, ABYXCAOHHAA
MOAENb MENKOKW BO/bl U NPOBEAEHO MOAEAUPOBAHME CXOAa ONOA3HA U 0b-
pazoBsaHna BoAHbI B Capesckom o3epe {1988). Buay Toro, Uto Honbllan 4acTb
pe3ynbTatoB He Bbina onybnnMKkoBaHa U yTepaHa, B faHHoW paboTe npuseae-
Hbi Pe3ynbTaTbl HOBBIX PACcYeTOB NO paHee paspaboTaHHbIM anropuTmam W
NPWBEAEHbl CPaBHEHUA C UMEIOILMMKUCA PesynbTaTami PacieToB U namepe-
HWit. TlpesCcTaBAeHbl Pe3yaLTaThl TECTOBLIX 33434 pacnaga pa3pbiga Ha ropu-
30HTANLHOM U HAK/IOHHOM [HE, MOAENUPOBAHUE OMNOA3HA, BXOAA ONOA3HA B
BogOem 1 0Opa3oBaHMe AAMHHBIX 8OAH. MpUBeaAEHbI pe3ynbTaTbl MOAEAUPO-
BaHWA onoasHa Vaiont (October 9, 1963).

esens R G S BRIV S A 2 e s sra,

Stamenkovic N., Faculty of Science and Mathematics, Kosovska Mitrovica
Stojanovic V., Facuity of Science and Mathematics, Kosovska Mitrovica

Signal processing simulation based on the residue number system

Signal processing simulation based on residue number system in program
package MATLAB is shown in this paper. Digital signal processing, based on
residue arithmetic’s, allows high speed signal processing that consist only op-
erations of addition and multiplication. In the course of signal processing op-
eration of division and condition code in the suggested arithmetic operations
should be avoided. Program package MATLAB does not contains software for
signal processing simulation in residue number system. Goal of this paper is
development of software for signal processing simulation in MATLAB, with
31st order finite impulse response filter based on residue number system.
Software should consist MATLAB functions for basic operations in residue
number system , as well as functions for converting numbers from fixed point
to integer and contrariwise. Results of filter response for unitary array and
simply periodic function are shown.
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Starchenko A.V., Tomsk State University, Tomsk
Bart A.A., Tomsk State University, Tomsk
Belikov D.A., Tomsk State University, Tomsk

Danilkin E.A., Tomsk State University, Tomsk

Mesoscale models for urban air quality research with high
resolution

The results of application of developed metecrological and photochemical
mesoscale models for numerical prediction of aerodynamics, physical and
chemical processes above a city are presented. The main features of the
meteorological model are possibility of explicit representation of some spe-
cific for urban territory (‘heat iceland’) atmospheric phenomena and taking
into account interaction between boundary layer and surface with specific
roughness and heat transfer for urban obstacles. The photochemical model
has horizontal resolution up to 500 meters and atlows predicting in detail
influence of turbulent structure of an atmospheric boundary layer on trans-
port and dispersion of primary and secondary pollutants in an urban air. Also
it has both reduced kinetic schemes, modeling generation of troposphere
ozone and more complicated schemes, taking into account tens of chemical
and photochemical reactions between pollutants. The considered mesoscale
models are numerically realized with supercomputers. These models are
used to analyze influence of meteorological conditions and features of un-
derling surface on generation and development of atmospheric circulations
and pollution transport above idealized and real urbanized territories and
formation of secondary pollutants near cities.

oannsu BB B R H T IV B G R v nav0er..

Stevanovic M., Tehnicaf Faculty in Cacak, Cacak

Spence birational transformation in series

In this article are given varii formulae based on Spence birational transforma-
tion in series.These formulae are related to polylogarithms and to multiple

sums and integrals.In the results are involved the values of Euler-Riemann
zeta function. :
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Cherniokova N.A., Institute of Computational Modelling 58 RAS, Krasnoyarsk

Use of the Monte-Carlo analysis for reliability assessments of structure
elements '

In this study, reliability assessment of structures by Monte-Carlo analysis is
considered. Distribution functions of durability and structure operational
safety under certain exploit conditions are taken as parameters for reliability
calculation. It is assumed that the source of failure is a crack of random size.
Loads and material properties are also considered to be stochastic with
known probability density functions.

Calculation model for the crack growth rate is defined by a modified Volkov-
Mikheev’s empirical relationship, which variables are assigned by a random
number generator at given probability distribution laws.

Calculated are the estimates for statistical reliability of structure elements
with growing cracks (typical weld joints, pressure vessels, handling facilities,
main pipelines}.
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Valjarevic A., Faculty of Science and Mathematics, Kosovska Mitrovica
Radovanovic D., Faculty of Science and Mathematics, Kosovska Mitrovica

Birovijev N., Primary school "Gavrilo Princip”, Beograd
Application of Geographical information system on the maps

Communication, through ages of civilization is based on signs. A human knew
to draw before he could write, and he represented his surrounding through
things from nature. Man transforms the objects from nature into symbols,
thanks to his ability for visualization. Modern cartography is defined as a sci-
ence of transfer of graphical information, and the chart as an informational
channel. Language of a cart is graphics, and cartography symbols are graphic
elements. Map is a graphic-visual model of the space and cartography com-
munication is graphic-visual communication. Then Gographical information
system is necessary for processing more and more informations. Today is age
of digital maps.
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Vujakovic 1., Faculty of Science and Mathematics, Kosovska Mitrovica,
Radenovic S., Faculty of Mechanical Engineering, Beograod

Some result on cone metric spaces

In this paper we prove some fixed point results for non-self mappings on
Cone metric spaces.Iln the paper we don’t use the normality property of a
cone in ordered Banach space.
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Vujakovic 1., Faculty of Science and Mathematics, Kosovska Mitrovica
Rajovic M., Faculty of Mechanicof Engineering, Kraljevo

An idea for determination of zeros locations of complex differential equa-
tions

Question of evaluation of number of zero entire solutions of analytical dif-
ferential equations is very old and very important question regarding the
range of solution increase and coefficient range. Question of location of zeros
is closely related to evaluation of zeros number. It is practical question, be-
cause the zeros of analytical solutions of analytical differential equations are
isolated. This paper presents that the basic problem is the determination of
fundamental Sturm’s zeros of ordinary linear differential equations of second
and fourth order. The following authors: D. Dimitrovski, M. Rajovic, M. Lekic,
S. Cvejic, V. Rajovic and A. Dimitrovski have already presented criterion and
algorithms through simple geometrical procedures for these zeros.
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Yukovic M., Faculty of Science, Pale
Krasner’s and Vukovic’s Paragraduations

in our papers {[4], [5], [6]) and monograph “Paragraded structures” {groups,
rings, moduls} [7], Marc Krasner and myself developed a theory of paragrad-
ed structures which generalises the theory of graded structures as is exposed
in Bourbaki [1], as well as the previous Krasner’s [3] and M. Chadeyras’s 2]
results.

Starting from Bourbaki’s and Krasner’s classic graded structures {(groups,
rings, moduls), which compose the categories that are not closed with
respect to direct and cartesian product, we introduced algebraic structures
wich have the property of closure and called this structures paragraded.
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But, this is true only in trivial case for the graded groups, that is to say when
there is only one of the starting groups with the starting groups with the
trivial graduation.

Therefore, the achieved results justify the obtained generalisation. | shall talk
about some new results and open questions.
References:
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Yokubailik O. E., Institute of Computational Modeling 58 RAS, Krasnoyarsk

Geospatial Web information system for environmental monitoring in the
area of oil and gas industry

MccnegoBaHnA MOHUTOPUHTA COCTOAHWUA OKPYKAOWEN NPUPOSHON cpeasbl
B 30HE [JEeWCTBMA NpeanpuATMid HedTerazoBon oTpacimM KpacHospcKoro
Kpaa Hadanucb B8 Cubupckom deaepancHOM yHusepcutete B 2008
rogy, nNpw nogaepke MUHWUCTEpPCTBA NPUPOAHLIX PECYPCOB W Aec-Hol
oTpacau KpacHospckoro Kpas. OCHOBHOE BHMMaHME Ha AaHHOM 3Tane
yaensetca 3ajayvam  OLEHKWM COBPEMEHHOIC COCTOAHWA KOMMOHEHTOB
OKPYXatLWen NpUROAHON Cpedbl, OUEHKM 3OPEeKTNBHOCTU ASNCTBYIOLLMX
CUCTEM  MNPOU3BOACTBEHHOTO  3KO/AOTUYECKOTO MOHMUTOPUHIA, OUEHKM
NOTEHUMAABLHLIX 2KONOTUYECKMX PUCKOB B palioHax pasmelueHna obbexTos
HedTerasoso oTpac/iM KpacHOAPCKOro Kpas, v Npod. BaxHoW cocTaBHOM
YaCTblo 3TUX WMCCAeRCBaHWA ABNAETCA TIPOEKTMPOBAHME W pPEaNN3auMA
recHQOPMaLNOHHON VIHTEpHeT-CMCTEMBI IKOOMMYECKOTC MOHUTOPUHTA,
KOTOpas AO0/KHA CTaTbh MHTEFPUPYOWEN WMHPOPMAUMOHHON OCHOBOM
ripoeKra. Ee 3afavyamu ABAAKOTCA OpraHm3aLlva TEXHONOTUYECKOHW cpeabl ANA
nuHTerpaumm GoOpMMHpyeEMbIX B NPOLECCe MOHUTOPUHIAE MHPOPMALMOHHbIX
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pecypcos, pelWweHve 3ag4a4 MHGOPMALUOHHOIO B3aMMOAENCTBMA NOAL3O-
BaTenem, co3gaHue LeHTPasin3o8aHHOM Dasel reonpPoCTPaHCTBEHHDbIX AaHHbIX,
Habopa nHTepdEnCcoB ¥ CEePBUCOB ANA BM3YaNM3aLMW M aHaNUTUYECKON
06paboTKM HaKaN/IMBAEMON MHPOPMALIMK, TEMATUIECKUX BEO-NPUNOKEHNIA.
Peanm3auus cucTembl OCHOBAHa Ha OTKPbITOM Y cBODOAHOM NPOrpammHOM
obecnevexunu TMC,

B cratee paccmartpwmeatotca TpeboBaHMa K CcuCTeme, ee TeXHONOruve-cKas
OCHOBA, Pa3z/IUYHbIE NMPOrPaMMHO-TEXHONOTUMECKWE aCneKTbl peannsaumm.
Co3gaHHad nepBas BepcWA CUCTEMbl MOCTPOEHA Ha OcHoBe CBOOOAHO
PacrpoCTpaHAeMbIX TEXHOAOTMA W nporpammHore obecnedenuns {open
source). lnA XpaHeHWA AaHHbIXx ucnons3osBada CYbJL, PostgreSQL 8.x ¢
moaynem PostGIS. OCHOBHbIM NPOrpammHbIM A3LIKOM A pa3paborku
BbibpaH A3bIK cueHapues PHP 5.x. B pa3pabotke Obln Mcnonb3oBaH pag
CTOPOHHUX NporpammHbix Bubanotek v mogynen — Ext2js, TinyMCE, HTML_
MetaForm, Smarty, PEAR, Zend Framework, 1 ap.

Tekywan sepcua cucTembl A0CTYNHa B MHTepHeT Ha seb-noprtane «THC
MOHWTOPUHIA COCTOA-HUA OKPYXKato el npuposHON cpedpl B 30He AeHCTBUA
npegnpuaTUiA Hedrerazesor oTpacaun KpacHoapckoro kpaa» (hitp://ecomo-
nitoring.sfu-kras.ru/).
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Yakubailik TV, Institute of Computational Modelling S8 RAS, Krasnoyarsk

Kompaniets L.A., Institute of Computational Modelling 5B RAS, Krasnoyarsk

On some analytical solutions for the model of the wind-induced motion of
the viscous incompressible liquid (the case of three dimensions)

PaccmaTtpuBaeTca TpexmepHoe CTauMOHapHOe BETPOBOE ABMIKEHWE OAHO-
POAHOW KUOKOCTM B 3aMKHyTOM baccefiHe [1]. flpegnonaraertcs, YTo HEAM-
HEWHBIMWU Y/leHaMW B YPABHEHUAX OBMMEHNA MOKHO npeHereqb, Ha fHe
CTaBMTCA YC/AOBUE NPOCKaNb3biBaHWA, KO3pdUUMEeHTbl TypbyneHTHOrO
obmeHa NoCTOAHHDI.

M3BeCTHLI aHauTHMYeCKKUe pelleHns ans AperdoBOr M TeocTPoPUYECKON
COCTaBAAOWEN TeYeHMA B C/Ay4ae, Korga YAEHaMUM C FOPM3OHTANbHOMU
BA3KOCTbIO MOXHO NpeHebpeyb {(Mogens SkmaHa) [2].

B HacToAwel paboTte paccmoTpeHa 0bLian NocTaHOBKa 3a4a4un Ans Tpexme-
PHOTO TEUEHMA BA3KOM MMAKOCTU. oNy4eHO aHaMTUYECKOe pelieHne Kak
ans gpendboBOM, Tak U A4AA reocTPoPUUECKON COCTaBAAIOWER CKOPOCTU
TevyeHUA B baccelHe nNpAMOyronbHon dopmbl. PelueHrne ana KOMNAEKCHOM
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CKOPOCTHU MMEET A0BONALHO NPOCTOWM BWA, NO3BOAAET NErko MPOBOAWUTL
aHaNWU3 U3MEHEHKME BENIUMUHBI U HANPaBJeHUA CKOPOCTH NOTOKA No mMybuue
BOLOEMA B 33BUCMMOCTH OT BETPOBOIO BO3AEUCTBMSA, KO3DDUUNEHTOB BEPTU-
KaNbHOIO U ropU3CHTaNLHOro TypbyneHTHoro obmena.

HaligeHHbie pelwieHuaMoryTObITb NOAE3HbINPUNPOBEPKE paboToCNoCcoBHOCTH
YUCAEHHbIX aATOPUTMOB, NPpeaHa3HAYEeHHbIX A8 PacHeTa BETPOBLIX TEYEHWA
OAHOPOAHOM U HEOAHOPOAHOMN MUAKOCTH [3]

JSlumepamypa:

1. Caprucan A. C. Modenuposarue duHamuku okeada. CI6: fludpomemeousdam,
1991,

2. Komnauueuy A. A., Arybadaux T. B., laepunosa /. B., fypesuy K.H). Modenu
IKMAHOBCKO20 muna 8 3adayax audpoduHamuku - Hosocubupck, Hayka, 2007. 156 ¢
3. Jobposonsckaal. H., Enuxcsl. M., Kopasoall.[l.,, Mouceea H. H. Mamemamuveckue
modenu 01/ pacuema GUHAMUKU U KGYECMBa CADHHLIX @00HLIX cucmem // BodHbie
pecypest. 1981, Ne3, €. 33-51.
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Zakharov Y.N., Kemerovo State University, Kemerovo
Geidarov N.A., Kemerovo State University, Kemerovo

About gradient extension of successive over relaxation method of solution
of system of linear and nonlinear algebraic equations

SOR method is used for solution of system linear algebraic equations suc-
cessfully. The reason of this is both simplicity of realization and high rate of
convergence in a case of precise assignment of optimal iteration parameter.
Using of nonoptimal parameter appreciably decrease rate of convergence of
SOR method. lteration methods of solution of system linear algebraic equa-
tions and system bilinear algebraic equations have been considered in this
paper. These methods are SOR in linear case and - successive over and block
relaxation method in nonlinear case. Constant iteration parameter is replaced
by diagonal matrix of parameters in these iteration schemes. Elements of
this matrix are selected based on sequential minimums of error functional.
Higher rate of convergence for our scheme than for SOR method is proved in
linear case. Monotone decrease residual vector norm for general initial data
is proved in norlinear case. It may be showed nonlinear successive over re-
laxation method converge in case of restriction on nonlinear system operator.
QOur calculations show high efficiency of these methods.
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Zakharov Y.N., Kemerovo State University, Kemerovo
Geidarov N.A., Kemerovo State University, Kemerovo

Stability of sclution of stationary viscous incompressible fluid flow pro-
duced by a given pressure drop problem

It’s considered mostly two problem definitions for Navier-Stokes equation set
which has been written relative to velocity and pressure. One of them is most
popular and consists in adherence conditions demanding on solid walls and
velocity demand on flow boundary parts. Second problem definition consists
in pressure demanding on flow boundary parts, so that flow is realized for
pressure drop. In this paper we present the results of research of cne-valued
numerical solvability and stability of channel fluid flow pressure drop prob-
lem.

an R DS B B HIT IOV B A S g e saan.

Zakharov Y.N., Kemerovo State University, Kemerovo
lvanov K.S., Kemerovo State University, Kemerovo

Numerical simulation of three-dimensional non-stationary Navier-Stokes
equation using «rotation - vector potential» formulation

The time-depended incompressible Navier-Stokes equations in three-dimen-
sions are solved numerically. In the most cases this problem is formulated
using the velocity and pressure variables and solved by splitting method. The
advantage of this way is the relative simplicity of the algorithm realization.
However, significant disadvantage of this way is difficulties to satisfy to the
continuity equation at every physical time step. This problem is discussed
by many authors [1]. In this paper we propose to use «rotation - vector po-
tential» formulation. Thus, we automatically provide the solenoidal velocity
field [2]. Depending on the way of the convective terms differencing the lin-
ear or nonlinear numerical system of equations is formed at every physical
time step. The system is solved using the parallel minimal residuals iterative
method with the multiparametric optimization based on the componentwise
minimization of the approximate solution residual norm [3]. The method al-
tows solving the linear and nonlinear algebraic systems of equations requir-
ing only a minimum of information about the system operator. For example,
in case of the linear system of equations it doesn’t require that the system
operator must be symmetric or fixed sign. Proposed solving method converg-
es sufficiently fast for any starting data. Also the convergence acceleration
procedure can be applied to it that increases the efficiency of the method
convergence process. The comparison of numerical solution results with lab-
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oratory experiments is given.

References:

1.Roache P Computational fluid dynamics M, 1980.
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3.Zakharov Y.N. Gradient iterative methods for the so!vmg of hydrodynamic prob-
fems N., 2004.
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Tolstykh M.A., Kemerovo State University, Kemerovo
About One Model Of Underground Cjal Gasification

The idea of underground gasification of coal has been stated more than a
century ago to known Russian scientists D.l.Mendeleyew at research of
the underground fires which have arisen from self-ignition of coal in Urals
Mountains. D.l.Mendeleyew wrote « Concerning these fires of coal layers to
it seems to me that it’s possible to use them, governing them and correct-
ing the matter so, that the combustion would occur as in a generator, i.e.,
at access of a few air». This statement has put initially possibility to control
combustion conditions, so, ar burning and its products take place in a closed
(isolated) volume. Actually, the burning occurs in the process involving many
components of the natural environment, these components in the combus-
tion process are undergoing significant changes. The two-dimensional mod-
el of underground gasification of coal is represented in a work we present.
Let the coal layer lies on certain depth under a surface of the earth and has
the set capacity. A high-temperature center is created in the fuel. There is
a source of oxidizer on one of the boundaries, and a drain for the yield of
gas on ancther boundary. As a result of that, there is an exothermic chemi-
cal reaction of decomposition occurring in the fuel, witch goes according to
the diagram v1A1=v2A2+v3A3, where Al, A2, A3 - symbols of the fuel, the
condensed product {coke) and a gaseous phase accordingly, vi, i=1,2,3 - the
stoichiometric coefficients of these products. The mass flow rate of reaction
is determined by Arrhenius’s law. The formed coke enters reaction of oxida-
tion with the oxygen, arriving from a source on a border of the center of
burning. There are equations, written for the volumetric proportion of the
fuel, coke and the gaseous phase, witch describe their changes over time. A
temperature distribution in the thickness of breed and coal, taking into ac-
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count their heterogeneity and heat exchange with external environment, is
described by the heat conductivity equation, coefficients of which depend on
spatial coordinates, time and from mass fractions of fuel, coke and gas. As a
result, we get a system of the nonlinear differential equations, describing a
process of coal gasification.
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