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Organizatori konferencije:

e Institut racunarskih tehnologija SO RAN, Novosibirsk, Rusija

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

e Novosibirski drzavni tehnicki univerzitetet, Novosibirsk, Rusija

e Kazahstanski nacionalni univerzitet “Al Farabi”, Alma Ata, Kazahstan

OpraHusatopbl KOH$pepeHuUu:

®  VHCTUTYT BbluMcanUTENbHbIX TexHonormin CO PAH, HoBocnbupck, Poccua

e [IpUWITHMHCKMI yHMBepcKTeT, EcTecTBEHHO-MaTeMaTUYECKUIA GaKyAbTET,
Kocoscka Mutposuua, Cepbusn

e HoBOCMBUPCKMI roCcyAapPCTBEHHbIN TEXHUYECKMN YHUBEPCUTET,
Hosocnbupck, Poccus

e Kas3axcKui HauMOHaNbHbIN YHUBEPCUTET UM. anb-Papabu, AnmaTbl,
KasaxctaH

The conference is organized by

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

e University of Pristina, Kosovska Mitrovica, Serbia

e Novosibirsk State Technical University, Novosibirsk, Russia

e Al-Farabi Kazakh National University, Almaty, Kazakhstan

Pokrovitelji konferencije:

e  Ministarstvo za nauku i tehnoloski razvoj Republike Srbije
e Prirodno-matematicki fakultet, Kosovska Mitrovica

e  Drzavni Univerzitet u Novom Pazaru

e Univerzitet u Pristini, Kosovska Mitrovica

e Medicinski fakultet, Kosovska Mitrovica

e Prof. dr Hranislav Milosevi¢

KoHdepeHUuMa npoBoaunTCca Npu NnogaepKKe:

e MMUHUCTEPCTBA HAaYKMN U TEXHONOTMYECKOTro pa3BuTmaA Pecnybamkm Cepbus

e EcTecTBeHHO-MaTeMaTUyecKoro dakynbteTa yHuBepcuteTta MpuwtuHbl, KocoBcka
MwuTposuua, Cepbusn

e [ocymapcTBeHHOro yHuBepcuTeTa B Hosu lNasape, Cepbun

e YHuBepcuteta MpuwtnHbl, KocoBcka MuTtposuua, Cepbusa

e MeaunumuHckuit dakynsteT , KocoBcka Mutposuua, Cepbusn

e [lpodeccopa XpaHucnasa Munowesmnya

The Conference is supported by the:

e Ministry of Science and Technological Development of the Republic of Serbia

e Natural-mathematical department, University of Pristina, Kosovska Mitrovica, Serbia
e Novi Pazar State University

e University of Pristina, Kosovska Mitrovica, Serbia

e School of Medicine, Kosovska Mitrovica, Serbia

Prof. Dr. Hranislav Milosevic

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

Racunarske tehnologije:
Racunski metodi i racunarski algoritmi za modelovanje sloZenih fizi¢kih pojava, or-
ganizacija paralelnog i distribuiranog racunanrstva, teorija paralelnih procesa.

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

Matematicke tehnologije:
Diferencijalne jednacine u prirodnim naukama i tehnici, kompleksna analiza, osnovni
i primenjeni zadaci matematicke statistike i terije verovatnoce.

HanpasneHus paboTtbi:

BolvucnumernsHsle mexHono2uu:

YucneHHble meToAbl U BbIMUCAUTENbHbIE ANrOPUTMbl AN MOAEANPOBAHUA C/O-
HbIX OU3NYECKMX ABMEHUI; OpraHM3auma napannefbHbiX U pacnpeseneHHbIX
BbIYMCNEHWNI, TEOPUA NAPaNIENbHbIX NPOLECCOB.

VHpopMayuoHHbIe U mesaeKoMMYHUKAUUOHHbIe MeXHOM02UU:

MHTerpaumsa  pacnpegeneHHbiX  MHPOPMAUMOHHBIX — pecypcoB, 06paboTka
NPOCTPaHCTBEHHO-PACcNpeAeneHHbIX AaHHbIX; MPo6AEeMHO-OPUEHTUPOBAHHbIE U
npeamMeTHO-OPUEeHTUPOBaHHble 6asbl reorpadpuyeckmMx OaHHbIX U 3HAHWI; HOBbIE
TENeKOMMYHMKALMOHHbIE TEXHOIOMMMU.

Mamemamuyveckue mexHosno2uu:

OnddepeHumanbHble ypaBHEHMS B 334a4ax eCTeCTBO3HAHUA U TEXHUKKU, Komnae-
KCHbIA aHanu3; dyHAameHTasbHble M NPUKAaAHble 3343a4M MaTemaTUYecKon cTa-
TUCTUKKN M TEOPUA BEPOATHOCTHU.

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. 1., akademik, Rusija, predsednik

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

Jovanovic€ A., prorektor Univerziteta u Pristini, Srbija, kopredsednik
Kosanovic K., dekan PMF Univerziteta u Pristini, Srbija, kopredsednik
MilosSevi¢ 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

Re$ 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. Z., 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

Ri¢kov A. D., profesor, Rusija

Smagin S. I., ¢lan RAN, Rusija

Stempkovskij A. L., akademik, Rusija

Fedotov A. M., ¢lan RAN, Rusija

HoroSevskij V. G., ¢lan RAN, Rusija

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Sajdurov V. V., ¢lan RAN, Rusija
Bankovi¢ B., profesor, Srbija

Gaji¢ L., profesor, Srbija
Doroslovacki R., profesor, Srbija
Zori¢ A., profesor, Srbija

Mijailovié Z., profesor, Srbija
Milovanovié¢ G., akademik, Srbija
Milovanovic¢ I., profesor, Srbija
Mijailovié B., profesor, Srbija
Petrovié¢ M., profesor, Srbija
Pilipovi¢ S., akademik, Srbija

Proti¢ E., profesor, Srbija
Radenkovi¢ S., profesor, Srbija
Rakocevic¢ V., profesor, Srbija
Rajovi¢ M., profesor, Srbija

Caki¢ N., profesor, Srbija

Kanantaj A., profesor, Tajland

Tahir Beriri Mohamed, profesor, Tunis
Juldasev Z. H., profesor, Uzbekistan
Paviéevic¢ Z., profesor, Crna Gora
Ejnarson B., profesor, Svedska
Radenkovic¢ B., profesor, Srbija
Samodurov A. A, profesor, Belorusija
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MporpammHbIN KOMUTET:

WokuH K0.U., akagemuk, Poccua, npeacenatens
[donnuanuH Y., npodeccop, Cepbua, conpeacenatenp
Mymarynos B.T., akagemuk, KazaxctaH, conpeacenatens
EsaHoBuu A., npodeccop, Cepbus, conpeaceaatens
KocaHosuu K., npodeccop, Cepbua, conpeaceaatens
Munowesuu X. , npodeccop, Cepbus, npeacegatenb Opr. KomuteTa
Metkosuu [., npodeccop, Cepbusn, y4eHbln cekpeTapb
Yybapos J1.b., npodeccop, Poccusa, y4eHbin cekpeTapb
Camopaypos A.A., npodeccop, benapycb

baHaHWH M., npodeccop, bocHuAa n lepuerosmnHa
Bykosuy M., npodeccop, bocHua u lepuerosnHa
lfosepapuua B., npodeccop, bocHuA n lepuerosmHa
Mukyna M., npodpeccop, bocHua u lepueroBrHa
KpeHep [., npodeccop, lfepmaHuns

PosHep K., npodeccop, lfepmanHua

Psaw M., npodeccop, lepmaHuma

LLloknHa H., noKtop, lfepmaHma

Kut 3., npodeccop, M3paunnb

Cnapgkesuny M., goktop, U3paunnb

HaHaes H.T., npodeccop, KazaxcraH

MaHcypos 3.A., npodeccop, KazaxctaH

OpyHxaHoB M.K., npodeccop, KasaxctaH

Temupbekos H.M., npodeccop, KasaxctaH

aliHakoBs A.}K., npodeccop, KbiprbisctaH
Oumutposckn [., npodeccop, MakegoHua

Bbbiukos U.B., un.-k. PAH, Poccua

EpoxuH H., npodeccop, Poccua

Mocksuyes B.B., npodeccop, Poccus

MNotanos B.M1., npodeccop, Poccusa

Pbiukos A.[l., npodeccop, Poccus

CmaruH C.U., un.-k. PAH, Poccua

CtemnKoBcKkui A.J1., akagemuk, Poccua

®epotos A.M., un.-k. PAH, Poccus

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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XopoweBsckuit B.I., un.-k. PAH, Poccus
Wangypos B.B., un.-k. PAH, Poccua
BaHkoBuu b., npodeccop, Cepbus

Fanu N1., npodeccop, Cepbun
Hopocnosayku P., npodeccop, Cepbusa
opwuu A., npodeccop, Cepbusa
Mwusaunosuuy b., npodeccop, Cepbun
Musannosuy XK., npodeccop, Cepbus
MwunosaHoBuy ., akagemuk, Cepbus
MwunosaHosuy W., npodeccop, Cepbus
Metposuy M., npodeccop, Cepbus
Muannosuy C., akagemuk, Cepbusa
MpoTuy E., npodeccop, Cepbusa
PageHKkosuy bB., npodeccop, Cepbusa
PapeHosuu C., npodeccop, Cepbun
PakouyeBuy B., npodeccop, Cepbus
Paésuny M., npodeccop, Cepbusa

Lakuny H., npodeccop, Cepbua
KaHaHTal A., npodeccop, TannaHg,
Taxap bepupn Moxameg, npodeccop, TyHUC
tOnpawes 3.X., npodeccop, Y3bekucran
Masnuesny K., npodeccop, YepHoropusa
dWHapccoH b., npodeccop, LWseuns

4
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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 L.V., 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, Russia
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 I., Professor, Serbia
Petrovic M., Professor, Serbia

Pilipovic S., Academician, Serbia

Protic J., 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
4 ? N
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Plan rada konferencije MIT 2009 - Kopaonik

Cetvrtak,

27.08.2009.

Petak,

28.08.2009.

Subota,

29.08.2009.

nedelja,

30.08.2009.

ponedeljak,

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

Dolazak i registracija ucesnika

Registracija ucesnika
Otvaranje konferencije
Plenarna sednica

Prijem kod Dekana - koktel
Plenarna sednica

Rucak

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

Svecana vecera - banket (restoran hotela
Grand)

Plenarna sednica

Kafe pauza

Zavrsna plenarna sednica
Rucak

Izlet Zicarom na Pancicev vrh
Vecera

Odlazak ucesnika kuci

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

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.2009.
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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 ZavrSetak 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
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PacnucaHue pabotbl KOHPepeHuun MIUT 2009- KonaoHuk

YeTtsepr,
27.08.2009.

MatHuua,
28.08.2009.

Cy66orTa,
29.08.20009.

BockpeceHbe,
30.08.2009.

MoHeaenbHUK,
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 v perncTpaums y4acTHUKOB

Perncrpauma y4acTHUKOB
OTKpbITUE KOHbEepeHLUNN
MneHapHoe 3acefaHune
MepepbiB (Npuem y geKaHa)
MneHapHoe 3acefaHune
Obep,

CeKLMOHHbIe 3aceaaHun
Mepepbi

CeKLMOHHbIe 3aceaaHun
Kpyrnbiii cton «MatemaTtuka U MHPOpPMATUKa,
CoBpeMeHHble Npobiembl»
Y*UH

MneHapHoe 3acemaHune

MNepepbis

MneHapHoe 3acemaHune

Obep,

CeKuunOoHHble 3acefaHun

MNepepbis

CeKuMnOoHHble 3acefaHun

OKoH4aHue paboTbl

Top»KecTBEHHbIN YKUH — BaHKeT (pecTopaH
rOCTUHULbI MpaHa)

MNneHapHoe 3acegaHune

MepepbiB

3aBepLuatolLee nNaeHapHoe 3aceaaHme

Obep,

Mogbem Ha pyHUKynepe K BepLlumHe «lMaHum-
yeB Bpx»

YXKUH

OTbespn, y4acTHUKOB, 3aBEPLUMBLLMX PaboTy Ha

KOHbepeHUnmn

OTbesn y4acTHUKOB, NPOAO/IKatoWmx paboTy B
ByaBe, c noceleHMem No A4opore MOHaCTbIpel
Mpagay n ConovaHsl.

Kopaonik, 27.08 - 31.08.2009

Budva, 31.08. - 05.09.2009.



MIT 2009

PacnucaHue pabotbl KOHpepeHuun MIUT- byasa

BTOpHUK,

01.09.2009.

Cpena,

02.09.2009.

YeTtsepr,

03.09.2009.

MatHuua,

04.09.2009.

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

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

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

09:00
11:30
13:30

CreHpoBble goKknaapl T1

Obep,

3acepaHue pabouert rpynnbl W2
Mepepbi

3acepaHue paboueiri rpynnbl W2
OKoOHYaHMe paboTbl

CreHpgosble goknaapl T2

Obep,

3acepaHue pabouert rpynnbl W3
MNepepblB

3acepaHue pabouert rpynnbl W3
OKOH4YaHMe paboTbl

CreHpoBble goKknaapl T3

Obep,

3acegaHue pabouei rpynnbl W4
Mepepbis

3acegaHue paboueii rpynnbl W4
OKOH4YaHue paboTbl

3acepaHue paboueii rpynnel W5
3aKkpbiTMe KoHdepeHUUm
Obep,

\.
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MIT 2009 Timetable - Kopaonik

Thursday, 14:00 -
27.08.2009. 22:00

Friday, 08:00 Registration of participants
28.08.2009. 09:00 Conference opening

09:30  Plenary session

11:00 Welcome reception - coctail

11:30  Plenary session

13:30  Lunch

14:30  Workshops

16:30 Coffee break

16:45  Workshops

18:30 Round table ,,Mathematical and Information

Sciences, contemporary tendencies “
20:30  Dinner

Saturday, 09:00 Plenary session
29.08.2009. 11:00 Coffee break
11:15  Plenary session
13:30 Lunch
14:30  Workshops
16:30 Coffee Break
16:45  Workshops
18:30 End of day
20:30 Banquet (restaurant of hotel Grand))

Sunday, 09:00 Plenary session
30.08.2009. 11:00 Coffee Break
11:15 Closing plenary session

Arrival and registration of participants

13:30 Lunch
15:00 Tour to the Pancic’s Peak
20:30 Dinner

Monday, 09:00 Departure

31.08.2009.  09:00 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.



MIT 2009

16

MIT 2009 Timetable - Budva

Tuesday,
01.09.2009.

Wednesday,
02.09.20009.

Thursday,
03.09.2009.

Friday,
04.09.2009.

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

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

09:00
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

\.
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RADNE GRUPE

W1 - Radna grupa (okrugli sto)

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

Profesor Dojcin Petkovic¢

Profesor Miloje Rajovié

Profesor Vladica Stojanovic

Profesor Stana Cvejié

Profesor Vladimir Viktorovi¢ Sajdurov

W2 — Radna grupa (okrugli sto)

“Problemi savremenog matematickog obrazovanja”
Profesor Jurij lvanovi¢ Sokin

Profesor Jurij Jakovlevi¢ Belov

Profesor Hranislav MiloSevic¢

Profesor Mihail Petrovi¢ Fedoruk

Profesor Vladimir Viktorovi¢ Sajdurov

”

W3 — Radna grupa (okrugli sto) “Matematicko modeliranje
Profesor Vladimir Viktorovi¢ Sajdurov

Profesor Sergej Kuzmic¢ Golusko

Profesor Eliezer Kit

Profesor Hranislav MiloSevic¢

Profesor Vladimir Viktorovi¢ Moskvi¢ev

Profesor Aleksandar Dimitrijevi¢ Ri¢kov

Profesor Mihail Petrovi¢ Fedoruk

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

Profesor Jurij lvanovi¢ Sokin

Profesor Konstantin Jevgenjevic¢ Afanasjev
Profesor Igor Vjaceslavovic Bi¢kov
Profesor Dojcin Petkovié

Profesor Vadim Petrovi¢ Potapov
Profesor Anatolij Mihajlovi¢ Fedotov

W5 — Radna grupa (okrugli sto)
“Sistemi monitoringa Zivotne sredine”
Profesor Jurij lvanovi¢ Sokin

Profesor Igor Vjaceslavovic Bi¢kov
Doktor Nikolaj Nikolajevi¢ Dobrecov
Profesor Vadim Petrovi¢ Potapov
Profesor Dragan Radovanovi¢

Profesor Leonid Borisovi¢ Cubarov

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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PABOYUE IrPYMMbl

W1 - Pa6ouas rpynna (Kpyrablii cton)

«MaTtemaTtuKa u uHpopmaTHKa; coBpemeHHble npobaembi»
Mpodeccop Opuit Akosnesuny benos

Mpodeccop AoiumnH MeTKoBMY

Mpodeccop Munoe Paesny

Mpodeccop Bnagnua CtosHoBMY

Mpodeccop CraHa Lieinny

Mpodeccop Bnagummp Buktoposuy Lanaypos

W2 - Pabouas rpynna (Kpyrabii cton)

«Mpobnembl coBpeMeHHOro matemaTuyeckoro o6pasoBaHuaA»
Mpodeccop Opuit MBaHoBMY LLIOKKH

Mpodeccop Opuii Akosnesny benos

Mpodeccop XpaHncnas Munowesmny

Mpodeccop Muxann Metposuy Genopyk

Mpodeccop Bnagmumup Buktoposuu LLanaypos

W3 — Pabouas rpynna (Kpyrabiii cton) «MatemaTuueckoe mogenmpoBaHue»
Mpodeccop Bnagummp Buktoposuy Lanaypos

Mpodeccop Cepreit Kyabmmu MonyLwko

Mpodeccop dnnesep Kut

Mpodeccop XpaHncnas Munowesuny

Mpodeccop Bnagummp Buktoposmy MockeuyeB

Mpodeccop AnekcaHap OmunTpresuny PbluKoB

Mpodeccop Muxann Metposuy Penopyk

W4 — Pabouas rpynna (Kpyrablii cton)
«UNHPopmaLNOHHbIE TEXHONOTUUY»

Mpodeccop Opuit MBaHoBMY LLIOKKH
Mpodeccop KoHcTaHTUH EBreHbeBny AdaHacbes
Mpodeccop Nropb BsuecnaBoBuy bbi4KoB
Mpodeccop AonumH MeTkoBmY

Mpodeccop Bagum MNetposuy NoTtanos
Mpodeccop AHaTtonnin Muxarinosuy ®enotos

W5 — Pabouasn rpynna (Kpyrablii cton)
«CncteMmbl MOHUTOPUHTA OKPYXKaloLLEN cpeabl»
Mpodeccop HOpuit MBaHoBKUY LLIOKMH

Mpodeccop Nropb BsuecnaBoBuy bbiuKoB
HokTtop Hukonait Hukonaesmy Jobpeuos
Mpodeccop Bagum MNeTtposuy NoTtanos
Mpodeccop AparaH PagoBaHOBUY

Mpodeccop SleoHna bopurcosmy Yybapos

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

W1 — Work group (round table)

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

Professor Dojcin Petkovic

Professor Miloje Rajovic

Professor Vladica Stojanovic

Professor Stana Cvejic

Professor Vladimir Victorovich Shaidurov

W2 — Work group (round table)

“The problems of contemporary mathematical education”
Professor Yuri Ivanovitch 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 Moskvichev

Professor Alexander Dmitrievich Rychkov

Professor Michail Petrovich Fedoruk

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

Professor Yuri Ivanovitch Shokin

Professor Konstantin Evgenievich Afanasiev
Professor Igor Vyacheslavovich Bychkov
Professor Dojcin Petkovic

Professor Vadim Petrovich Potapov
Professor Anatoilii Michailovich Fedotov

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

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Raspored aktivnosti po objektima

1. Registracija uesnika 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
2. Registracija u¢esnika 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 S3 - sala “Prezident”, hotel “Suncani vrhovi”
Zasedanje sekcije S4 - sala “Prezident”, hotel “Suncani vrhovi”
Zasedanje sekcije S5 - sala “Prezident”, hotel “Suncani vrhovi”
10 Zasedanje Radne grupe W1 - sala “Prezident”, hotel “Suncani vrhovi

©oND VAW

”

Mecrta npoBegeHusa meponpuatuii KonpepeHuuu

1. Perucrpauma y4aCTHMKOB, MPOMKMUBAKOLLMX B FOCTUHULE “CyHYaHM
Bpxosu” — xonn roctmHuubl “CyH4yaHun Bpxosn”,
- yeTtBepr 27.08.2009: c 14:00 go 22:00,
- nATHUUa, 28.08.2009: ¢ 08:00 go 12:00.
2. Pervcrtpauumsa y4yaCTHMKOB, MPOMKUBAIOLLMX B TOCTUHMLE “IpaHa” — xonn
rocTuHuUpl “paHg”
- yeTtBepr 27.08.2009. C 14:00 go 22:00,
LlepemoHus oTKpbITUA - 331 “Xonnaen” roctuHuubl “CyHyaHm Bpxosu”
4. Bce nneHapHble 3acefaHuns - 3an “Xonnaein” roctuHuubl “CyHuyaHu
Bpxosun”

w

5. 3acepanue cekumm S1 - 3an “Xonuaein” roctmHuupbl “CyHuyaHn Bpxosu”

6. 3acepaHue cekummn S2 - 3an “Mano e3epo” rocTMHULbI “CyH4aHun
Bpxosu”

7. 3acepaHue cekunm S3 - 3an “MpesmaeHT” roctuHmupl “CyHyaHn Bpxosu”

8. 3acepaHue cekuumn S4 - 3an “MpesunaeHt” roctmHUbl “CyHyaHn Bpxosu”

9. 3acepaHue cekumm S5 - 3an “Mpesngent” roctuHnybl “CyH4aHn Bpxosu”

10. 3acepaHue Kpyrnoro ctona W1 - 3an “Mpe3naeHT” roctuHuubl “CyH4yaHn
Bpxosun”

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

1.

©oNOU AW

Registration of participants, who are living in the hotel “Suncani vrhovi”,
at the lobby 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 opening - room “Holidej”, hotel “Suncani vrhovi”

All plenary seccions - room “Holidej”, 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
T

Kopaonik, 27.08 - 31.08.2009 Budva, 31.08. - 05.09.2009.
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Afanasiev K.E., Kemerovo State University, Kemerovo
Rein T.S., Kemerovo State University, Kemerovo
Karabtcev S.N., Kemerovo State University, Kemerovo

Numerical simulation hydrodynamics problems with free boundaries by
natural element method

One of the most complex for numerical simulation classes of hydrodynam-
ics problems is the problems with the free boundaries accompanying with
strong - nonlinear deformation of fluid flow. Essential drawback of classical
numerical mesh methods, such as boundary element method, finite element
and finite difference methods, is impossibility to continue computation after
changing of coherency of calculation area. For example, breaking wave can
be calculated till the moment of contact of a crest of a wave with its sole,
further spend calculation begins impossible by virtue of change coherency
of calculation area and tipping over boundaries. The given methods are suit-
able only for modelling an initial stage of the physical phenomenon. Complex
research of such phenomena needs development of numerical methods, not
critical to the specified complexities of calculation.

With development of conditionally meshfree numerical methods, such as
Meshfree Finite Element Method (MFEM) [1] and Natural Element Method
(NEM) [2], became possible to modelling of the processes concerned with
breaking waves in an incompressible fluid flow. In the present work interac-
tion of a soliton wave with a rectangular body, located at the bottom, is solved
by modified Natural Element Method.Variable parameters of a problem are
the amplitude of a wave, width and height of a body. The behaviour of a wave
in the last before breaking the moments of time is essentially nonlinear, that
complicates numerical modelling this phenomenon. From the lead series of
calculations influence of whirlwinds is established, formed near to a body, on
amplitudes of the past and reflected waves.

In the present work modification of NEM - the Generalized Natural Element
Method (GNEM) [3] is submitted, which allows to receive decisions of prob-
lems of dynamics of viscous fluid flows with free boundaries and also to cal-
culate hydrodynamical characteristics of modelled physical process. The dam
breaking problem is solved by GNEM and comparison of the received results
with experimental data is presented. The time analysis of hydrodynamical
loadings on vertical walls of area for various values of height of a fluid layer
at the basis is carried out.

Creation of effective realizations of numerical algorithms represents doubt-
less interest and the big practical value. Use of these methods allows to ex-
pand a class of decided problems and to receive new results.

REFERENCES

1.ldelsohn, S., O~nate E., Calvo, N., Del Pin, F. The meshless finite element method
International Journal for Numerical Methods in Engineering, 2003. — Vol. 58, Ne 4.
2.Sukumar, N., Moran, B., Belytchko, T. The natural element method in solid mechan-
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Amelina E.V., ICT SB RAS, Novosibirsk
Golushko S.K., ICT SB RAS, Novosibirsk

Yurchenko A.V., ICT SB 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 calculations,
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.

Arkhipov D. G., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk

Khabakhpashev G.A., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk
Vereschetin I.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 (a 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.

References:

[1] Yiantsios S.G. Linear stability of plane Poiseuille flow of two superposed fluids.
Phys. Fluids. 1988. V.31. No 11. P. 3225-3238.

[2] Zheltuhin N.A. Compound matrix method for solving Orr — Sommerfeld equation.
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[3] Goldshtik M.A., Shtern V.N. Hydrodynamic stability and turbulence. Novosibirsk:
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[4] Yih C.S. Instability due to viscous stratification. J. Fluid Mech. 1967. V.27 P.337-
353.

[5] Arkhipov D.G., Khabakhpashev G.A. Evolution of long nonlinear waves on the
interface of a stratified viscous fluid flow in a channel, Journal of Applied Mechanics
and Technical Physics, 2007. V.48 No 4. P.508-518.

Arkhipov D.G., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk
Khabakhpashev G.A., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk
Litvinenko A.A., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk
Safarova N.S., Kutateladze Institute of Thermophysics SB RAS, Novosibirsk

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 equations 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-

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



MIT 2009 50

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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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-
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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 QQ=(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.

Banjanin M., Faculty of Philosophy, Pale

Drakulic G., Faculty of Technical 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
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 (Sll) 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. Simultane-
ously, this work represents an important resource for the design of transport
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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.

Banshchikova I.A., 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 model 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
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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Beisel S., Institute of Computation Technologies SB RAS, Novosibirsk
Chubarov L., Institute of Computation Technologies SB RAS, Novosibirsk
Kit E., Faculty of Engineering, Tel-Aviv

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

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

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

AHanun3 BO3MOXHbIX BOJIH LyHamu y Uspaunbckoro 6epera CpegusemHo-
ro mops

B pamkax coBmecTHoro Poccuicko-M3pamnbckoro npoekTa pacCMOTPEHbI
BO3MOMHble UCTOYHUKN BOMH LUyHamu B CpeamseMHOM MOpe, KOTopble MO-
ryT NPoABUTLCA Y U3pannbckoro bepera. C 3ToM LEeNbio NPOaHAIN3UPOBaAHbI
NCTOPUYECKME CBEAEHMA O LLyHAaMM B paCCMATPMBAEMOM pPernoHe. B pamkax
MOAENN MENKOW BOAbl NPOBEAEHO NpeaBapUTeIbHOE YNCTEHHOE MOAENU-
pOBaHMe PaCcnpPOCTPaAHEHWUA BOJIHbI LlyHaMM OT MICTOYHUKOB, PACMONOXKEHHbIX
B pa3HbIx pernoHax CpeansemHoro mops (Cuupnnua, Ireinckoe mope, KHoe
nobepexkbe octpoBa Kput, Kunp u palioHbl B HenocpeacTBeHHOW 6a130CTH
K U3panibCKOMy MOPCKOMY Wesnbdy). B KauecTBe MCTOYHMKOB LlyHamMu bbian
pPacCMOTpPEHbl KaK TEKTOHUYECKME MeEXaHW3Mbl, CBA3aHHbIe C 3emaeTpsce-
HMeM, TaK M NoABOAHbIE OMO3HU Ha MU3pausibCKoM Wwenbde. B pesynbtaTte
aHaNM3a MMEKLMNXCA AAHHbIX U NPeaBapUTeNbHOTO0 MOAENNPOBAHUA Bblno
NOJIy4€HO, YTO 3aMeTHble 3HAYeHMA BbICOT BOH LlyHaMM MOryT 6biTb Nony-
YeHbl OT UCTOYHMKOB, PACMONOXEHHbIX Ha M3PAaUNbCKOM LWenbde, a TaKKe
OT UCTOYHMKOB, PAaCNONOXKEHHbIX Ha tore oT Kunpa. [axe 60nbline BOJHbI,
NMCTOYHMKM KOTOPbIX PAaCcMo/ioXKeHbl B paioHe CUUMAMKN 1 B IreiCKOM Mope
cnabo npoABAAoTCA Y U3pannbCcKkoro bepera. B KayecTBe npumepa, NpuBo-
AATCA pe3ynbTaTbl MOAENIMPOBAHMA U HaTypHas 3anucb MPeyecKkoro LuyHamm
9 mrona 1956 roaa. Mpu sTom cobbITUM B palioHE UCTOYHMKA BbICOTA BOJIHbI
pocturana okono 30 m, a y nspaunbckoro bepera (A¢do) BbicOTa BONHbI CO-
CTaBWMAa TONbKO 0Ko10 20 cm, 4TO Hb110 3adUKCMpPOBaHO Mapeorpadpom 1 no-
JIY4EHO HAWKMM MOAENINPOBAHMEM.

Beisel S., Institute of Computation Technologies SB RAS, Novosibirsk
Chubarov L., Institute of Computation Technologies SB RAS, Novosibirsk
Khudyakova V., Novosibirsk Federal University, Novosibirsk

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

Modeling of landslide mechanism of tsunami wave generation near the
Mediterranean coast of Israel

HacTtoawaa paboTa nocBAlleHa WCCNeAOBaHUIO BAMAHMA OcobeHHoCTeM
peanbHOro penbeda AHa Ha XapaKTEPUCTUKM BOSIHOBOTO PEXUMA, NOPOK-
[AaemMoro ABUXXEHMEM MOABOAHOIO OMOA3HA. Mcnonb3ys B KayecTBe moae-
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NN OMON3HA NpocTeiillee NpeacTaBNeHWe B BMAE TBEPAOro Tesia, aBTopbl
PacCcMaTPUBAOT Pas/iMyHble TUMbl ABUXEHMA, OTAMYaloLWmeca cnocobamu
y4yeTa reomeTpUYeckmx CBOMCTB penbeda NoacTUNaoLWen NoBepxHOCTH. Mo-
CTaHOBKa 3aJay A8 BblYUCAUTENbHbIX SKCMEPUMEHTOB Y4MTbIBAET 0COBEH-
HOCTU penbeda AHa aKBATOPUI, NPUAErAOWMX K CPeU3EMHOMOPCKOMY No-
beperbio M3panns, a TakKe COOTBETCTBYOLME reoAnHaMMYecKne ycaosus.
ABTOpPaMK MpeasioKeHa Mepapxma MOAe/bHbIX aKBATOPUIA, NO3BOAAIOLLAN
nccnenoBaTb BAUAHME Pas3IMYHbIX 3GPEKTOB Ha npouecc BoHoobpa3oBa-
HUA. ns MOAEenMpoBaHMA BOJIHOBbLIX MpoueccoB B paboTe Mcnonb3ytoTca
pasnuyHble NPUBAUNKEHUA TEOPUN MENKON BOAbl (MHENHOoe, HeAnHelHoe
N HeNMHeNHo-gucnepcnoHHoe). Mo pe3ynbTaTam BbIYUCAUTENbHBIX IKCMe-
PUMEHTOB onpeaeneHbl 6a3oBble HEM3MEHHbIE XapPaKTEPUCTUKN BOHOBbLIX
NPOLECcCOB U NapamMeTpbl, 3aBUCALLUE OT 0COBEHHOCTEN 3aKOHOB ABUMKEHMUSA
ononsHa. O6cyKAatoTcA BONPOCHI BaXKHOCTU yyeTa HeMHENHbIX U aucnep-
CUOHHbBIX 3 HEKTOB Ha PA3/INYHbIX CTAAMUAX PA3BUTUA UCCAELYEeMbIX NpoLLec-
CoB. AHaNN3 NOJMIYYEHHbIX B XOA4E MUCCNEA0BaHUA Pe3y/bTaToB MOKasas, yYTo
B C/ly4ae CUNbHON HEOAHOPOAHOCTM pacnpeaeneHns yrna HakaoHa noacTu-
NaloLLeit NoBepxXHOCTU BAO/b TPACChl ABUMKEHMSA ONOJ3HSA, YTO, B YaCTHOCTH,
nmeet mecto y CpegmseMHOMOPCKOro nobepexkba M3panns, y4eT aToro yrna
MOXKET CYL,ECTBEHHO M3MEHUTb aMMN/IUTYAbl BOJIH, TEHEPUPYEMbIX ABUMKEHM-
€M OMOA3HA TUMa «cnana». IPPeKT HENMHENHOCTU eCTECTBEHHO NPOABAAET-
CA Ha MEe/IKOBOAbE, ONpeaenss XapaKTepHble 0COBEHHOCTM OTPaXKEHHOW OT
Hepera 1 pacnpoCTpPaHAOLLENCA B MOPUCTOM HanpaBAeHUn BOAHbI. [ucnep-
CUA OKa3blBaeT CBOEe BAUAHME B 061aCTU cpeaHUX rybuH, B TOM YMCie U Ha
napameTpbl BOJIH, BO3HUKAIOLLMX MPM OCTAHOBKE ONOJI3HSA, a TaKKe Ha rmy6o-
KoBoAbe. ITO BAUAHUE NPOABAAETCA B YMEHbLUEHUWN abCONOTHbBIX 3HAYEHUIA
NOPOXKAAEMbIX BOJIH MOHUMKEHUA M B 06pa30BaHMM XapaKTepPHOro Lyra Auc-
neprupyowmx BOJH.

Bekezhanova V.B., Institute of computational modelling SB 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 liquid 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
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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.

Belolipetskii V.M., Institute of Computing Modeling SB RAS, Krasnoyarsk
Belolipetskii P.V., Siberian Federal University, Krasnoyarsk

Genova S.N., Siberian Federal University, Krasnoyarsk

Degermendszhi A.G., Siberian Federal University, Krasnoyarsk

Rogozin 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 equations.
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-
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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 lake 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 1.V., 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
uniqueness 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 uniqueness 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-
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 yield 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.

Bogdanovic Z., Faculty of organizational sciences, Belgrade
Radenkovic B., Faculty of organizational sciences, Belgrade
Barac D., Faculty of organizational sciences, Belgrade

Despotovic M., Faculty of organizational sciences, Belgrade

Creating adaptive moodle-centric courses using business intelligence

This paper describes a method for creating adaptive Moodle courses based
on learning styles using business intelligence techniques and tools. Building
an effective e-learning framework depends on finding adequate means for
discovering users’ interests, preferences, motivation and needs. Data mining
and its techniques are discussed as the most appropriate and sophisticated
tools for swiftly determining students’ learning styles and classification into
groups. Each group attended an adapted Moodle course. The evaluation of
the system showed that students achieved better results with higher level of
satisfaction when attending courses adapted to learning styles. An experi-
ment was conducted within the distance education system of Laboratory for
E-Business, Faculty of Organizational Sciences in Belgrade.
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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
consumers want to pay an actual price, shopping power will be shown up as
limited factor for price increasing.

Bychkov I.V., IDSTU SB RAS, Irkutsk
Gachenko A.S., IDSTU SB RAS, Irkutsk
Ruzhnikov G.M., IDSTU SB RAS, Irkutsk
Fereferov E.S., IDSTU SB RAS, Irkutsk

Khmelnov A.E., IDSTU SB RAS, Irkutsk
Contemporary information technologies: application in regional and
municipal projects

Solving priority problems of regional socio-economic development and eleva-
tion of efficiency of activity of the regional and municipal authorities (RMAs)
necessitates development of a flexible system of information-analytical sup-
port, which is grounded on a set of problem-oriented databases character-
ized by diverse formats [1]. Such an objective shall employ all the known
contemporary information technologies.

The systems to be developed shall allow the user to conduct modeling socio-
economic processes, execute multivariant simulation and goal-oriented com-
putations intended for estimating the development of the territory, analyze
the influence of macroeconomic indicators on the situation in the region.

In this connection, the technologies allowing one to automate the process of
elaboration of complex information-analytical systems, which would aid to
increase the level of substantiation and validity of decisions made by RMAs,
are of definite interest.

Within the frames of the priority direction of fundamental research conduct-
ed by Siberian Branch of RAS “Basic and Technological Problems of Informa-
tion, Telecommunication and Computational Systems”, ISDCT has developed
(i) methods for development of corporative systems intended to provide
support of making management decisions, (ii) contemporary information
technologies intended for intelligent formation and selection of decisions,
processing spatially distributed data and multidimensional analysis of the
data (OLAP), (iii) geoinformation technologies, what has allowed to conduct
development of research and applied projects at a qualitatively higher level.
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Cvejic S., Faculty of science and mathematics, Kosovska Mitrovica
Lekic M., Faculty of science and mathematics, Kosovska Mitrovica

Dimitrovski D., Faculty of science and mathematics, Skopje

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 periodic with period @. We have also shown that for
the periodic function the coefficient sequence has the following form
. 9@ _ 0" (20) _¢" (n0)

g k! k! k!
In this way we have obtained infinite number of Taylor’s formulae which are
valid near the points 0, 2 w,...,nw.

Dairbayeva G. , Al-Farabi Kazakh National University, Almaty

Gradient methods of solving lll-Posed Cauchy problem

Let Q2 be a bounded simply connected domain in R = {(x,y)} with a continu-
ous piece-smooth boundary I' = 6Q. Let I' be divided into two connected
parts I, UL, =T,

ILNr,=0.

Consider the following problem
Au = On (x’y) eQ ) (1)
u. =f(xy),  (xy)el, (2)
ou =0. (3)
only,

The problem (1)-(3) is ill-posed according to Hadamard. The solution is
unique, 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
problem (1)-(3). Such idea was proposed by Kabanikhin S.I. and Karchevskiy
A. L. [1], and developed in [2].
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As a well-posed problem for (1)-(3), for instance, the Neumann problem for

the initial Laplace equation in the domain Q 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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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'+Alx)y=0 ®

in, so called, period of Sturm, form 1806 to 1826, the first qualitative theorems
on numbers of zero solutions y(x) in dependence of A(x) and [a, 5] 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,
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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), ifweareobservingthe complexdifferential equation of oscillation

d*w

de+A(z)w:O (2)

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

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 equations, and than to one simple
differential equation of order IV 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
gualitative theory of differential equations:

e Sturm’s theorem on the number of zeros

e Nevanlinna’s theorem on assessment of growth and rang.

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 Pazar

Mathematical models and application of numerical methods 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
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of relations between stress and strain conditions, which has been 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.

Fedotov 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
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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.

Fedotova Z.1., ICT SB RAS, Novosibirsk
Khakimzyanov G.S., ICT SB 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 moveable bottom surface is taken into account. The new
model will be useful to the description of long waves (tsunami) over vast lati-
tudinal and longitudinal directions of water areas during long time.

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

CerogHs B coepe 3awmTbl UHGOPMALMM BENUK MHTEpPeEC K npobaemam cme-
2aHo2pacgpuu, T.e. (roBopa ynpoLEHHO) MeToaaM BHEAPEHWUS CKPbITON WH-
dopmaumm B dannbl, U cme2oaHaAU3y, T.e. METOAAM BbIABNEHUA CKPbLITOM
nHoopmaumm. Oba 3TM HanpaBAEHUA PA3BMBAOTCA NapanNenbHO U B3aUMm-
Ho oborawatoT apyr gpyra. HecmoTpa Ha JOCTUrHYTbIA Nporpecc, BCE ewe
ocTaéTtca 6onbluoe none ANs UCCnefoBaHUM Kak NyTel NOoBbIWEHMA CTOMKO-
CTWU CTErocucTeM, TaK M YBE/IMYEHUA paspellatoller cnocobHOCTU MeToa0B
cTeroaHanusa. B HacToAwem goKknaze npeacTaBieHbl pe3ynbraTbl, NOAyYeH-
Hble aBTOPaMM B TeYEHNE HECKONbKUX NOCAEAHUX IET COBMECTHO C MX acnu-
paHTaMM M MarnMcTPaHTaMm Ha OCHOBE NPUMEHEHUA UAEN U METOA0B TEOPUN
nHpopmaumm, npexae BCEro, yHMBEPCa/IbHOTO KOAMPOBAHUS UCTOYHUKOB.
PaHee 3TV ngeun c ycnexom 6bin NpUMEHeHbl A5 NOCTPOEHUA NPOCTO pea-
IM3yeMbIX MAaeanbHbIX WKPPOB, a TaKkKe AN KPpMNTOaHaAM3a reHepaTopoB
nceBAoC/y4alHbIX NocAeA0BaTelbHOCTeN U 610KOBbLIX WKdpoB, cm. [1].
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PaccmoTpum BHayane cyTb TEOPETUKO-MHDOPMALMOHHOTO Noaxoaa K 3aja-
yam cteraHorpadpum. B ogHol n3 nepsbix paboT B 3TOM 06/1acTH [2] ObINIO BBE-
[EHO MOHATUE coBepwWeHHOU CTErOCUCTEMDI, T.€. TaKOW CUCTEMbI BHEAPEHUSA
AaHHbIX, 415 KOTOPOM B MPUHLMMNE HE BO3MOXKHO C034aTb a/IFOPUTM BbiAB/E-
HUA paKTa HAIMYMA CKPbITON MHPOPMALMK. TpU NOCTPOEHUM COBEPLLUEHHOWN
CTEroCUCTEMbl KOHTEMHEP PacCMaTPMBAETCA KaK COObLWEeHUe, NMOPOXKAEH-
HOe BEPOATHOCTHbIM MUCTOYHUKOM, a (3alwmndpoBaHHbIE) AaHHbIE, KOTOpble
HeobXxoAMMO BHeAPUTb — KaK NOCNeA0BaTE/IbHOCTb PAaBHOBEPOATHbIX U He-
3aBUCUMbIX Hynel n eauHny. Heobxoaumo Tak BHeApUTb AaHHble, YTOObI
BEPOATHOCTHAA CTPYKTypa KOHTelHepa ocTasiacb TOM *Ke camol. Toraa 3a-
NOJIHEHHbIW KOHTEMHEP CTaHOBUTCA COODLLLEHMEM TOTFO e UCTOYHMKA, YTO U
NycTOM, NMO3TOMY HEBO3MOXHO CKa3aTb, MPUCYTCTBYET CKpbITas HGopmauma
WU HeT. BnepBble KOHCTPYKLMA COBEPLLUEHHOM CTErOCUCTEMbI AR UCTOYHMU-
KOB KOHEYHOM NamATM C HEM3BECTHOM CTaTUCTUKOM Bblna NnpeanoxeHa B [3].
3Ta KOHCTPYKLMA OCHOBbIBAETCA HA MAEAX HYMEPaLNOHHOIO KOAMPOBAHUSA U
B NPOCTEMLLIEM C/Tly4ae MOXKET ObITb NOACHEHA cieayoWwmnm npumepom. Pac-
CMOTPUM UCTOYHUK 6e3 namaTu Hag andasutom {a,b}. JonycTUM, UCTOUHUK
nopoann coobuweHne aaba. Mbl He 3Haem BEPOATHOCTM MOSIBJEHUA 3TOrO
Co0bLEHNA, OAHAKO C YBEPEHHOCTbIO MOXKEM CKa3aTb, YTO OHA Ta Ke camas,
yTo M ANA coobuweHun baaa, abaa v aaab, T.K. OHU coAEpPKaT OAUHAKOBOE
yncno 6ykB a u b. Bce 3TK yeTbipe cOObLIEHNS NPUHAANEXAT OAHOMY Knac-
CY 9KBMBANIEHTHOCTN — K/ACCy PaBHOBEPOATHbIX COOOLWEHUI ANna AaHHOro
NCTOYHUKA. Tenepb Mbl MOXKEM CKpbITb ABa 6uTa MHPopmaLmn, ncnonbaya
oTobpaxeHue 00 — aaab, 01 — aaba, 10 — abaa, 11 — baaa. Kak Bngum,
CKpblBaeMas MHbopmauma — 3TO NPOCTO HOMEpP B IeKCUKOrpadmyeckn yno-
PALOYEHHOM MHOMECTBE PaBHOBEPOATHbIX coobuweHnn. Takum obpasom,
4TObbI CKPbITb MHPOPMALMIO, HY}KHO PELLUTbL 3aga4y OeHymepayuu Ana 3a-
AAHHOTO COOBLLEHMA U TMMA UCTOYHMKA. M3BAeYeHne CKpbITo MHbopmaLumm
BbINONHAETCA NYTEM onpeaeneHns Homepa CoobLeHus, T.e. peLleHna 3aaa-
4yn Hymepauyuu. ABTOpamMM NOCTPOEHbI 3GEKTMBHbIE METOAbl HYMepaLum
N geHymepaunmn ANa WWMPOKOro Kacca UCTOYHMKOB, BK/AOYAs MapKOBCKUE
WCTOYHWKM NPOU3BOIbHONO NOpALKa.

He Bce KOHTeMHepbl, UCMO/b3yeMble B MPAKTUYECKOW cTeraHorpadpum, Ha-
npumep, unoposble GoTorpadrm, MOXKHO TOYHO OMNUCATb HEKOTOPbLIM CAy-
YyalHbIM npoueccom. OgHaKo NocTpoeHne NPUBAUKEHHOM BEPOATHOCTHOM
MOZENN 3TUX KOHTEMHEPOB YAaCcTO OKA3bIiBAETCA Mose3HbIM. TaKas BepoAT-
HOCTHAA MoAenb (ABHAA WMAM HeABHAA) CTPOMUTCA, HAMPUMEpP, NPU CKaTUK
rpapuyeckmx ¢annos. Mbl npeasaraem MCNonb30BaTb BEPOATHOCTHbIE MO-
Aenn anAa peleHuna 3agad cteraHorpadumn. B aTom cnyyae BHegpsaemoe co-
oblueHre nepekogmpyeTca TakMMm obpa3om, YToObl KOAOBbIE CUMBO/IbI NOA-
YMHANIUCb TEM XKe pacnpeneneHnaM BepoATHOCTEMN, YTO U 3aMeHAeMble UMK
CMMBO/Ibl B KOHTEMHepe. bbiCTpble MeToabl KoaMpPOoBaHMA, obecneymBatoLme
B TOYHOCTW 3aJaHHble BEPOATHOCTM MOABNEHUA KOLOBbIX CUMBONOB, Npes-
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noxetbl B [4]. NHoraa uenecoobpasHo MCNOAb30BaTb METOAbI, MPUBANKEH-
HO pelualowue 3Ty 3adady, Hanpumep, apubdmeTnyeckoe AeKOAMPOBAHME.
Hamu noctpoeH anroputm BHeapeHMA MHPOPMALUKM B pacTpoBble M306pa-
YKEHUA, YYNTbIBAKOWMIA CTaTUCTUKY MAAALWNX OUT LLBETOBbLIX COCTAaBAAOLLNX
B HEKOTOPOM OKpYKaloWwem KOHTEeKCTe. IKCnepumeHTaNbHble nccnenoBa-
HWA aNropMTMa NOKa3a/iM ero 3aMeTHOe NPenMyLLECTBO B CTOMKOCTM MO OT-
HOLIEHMIO K U3BECTHbIM aHa/Ioram: yBesinvyeHme CToOMKocTn Ha 15-40 % Ha
CnyyanHoi BbibopKe dpaitnos u Ha 95 % Ha «yao0b6HbIX» dpalinax (c naaBHbIMK
nepexogamu LBETOB) N0 OTHOLWIEHUIO K M3BECTHbIM nporpammam HIDE4PGP
n STEGOTOOLS.

MpumeHeHWe naen Teopmn MHGopMmaLMn ANA peleHns 3a4a4 cTteroaHanu-
33 OCHOBbIBAETCA Ha TeopeTUYeckom dpyHAaMeEHTe, NOCTPOeHHOM B [5, 6]. B
3Tnx paboTtax BblNO NOKA3aHO, KaK MOXHO MCNONb30BaTb METOAbl YHUBEpP-
Ca/IbHOro KOAMPOBAHUA ANA 3PPEKTUBHOrO peleHna MHOIMX 33434 maTe-
MaTUYECKOM CTAaTUCTUMKKN. [na cTeroaHanusa rpadmyeckmx dannos, B YacT-
HOCTM, BA*HO YMETb pellaTb 33434y BbIIBAEHWUS CTENEHWU CTAaTUCTUYECKOMN
3aBMCMMOCTN MIAALWNX BUT LBETOBbIX COCTABAAOWMX U YACTOTHbIX KO3-
dUUMEHTOB OT ocTasbHON MHPopmaumn B daline. [leno B TOm, YTO NpPU BHe-
ApeHun nHGopMaLmMm 3Ta CTaTUCTUYECKAA CBA3b MCKAXKaeTCA Uan TepaeTca
BoBce. Haubonee ycnewHasa NpakTMYeCcKasa peanus3aumsa 3Tux uaen 6bina
BbIMOJIHEHA MPU NOCTPOEHUN CUCTEMbI CTeroaHanmsa BMP-¢ainos [7], a 3a-
Tem u JPEG-¢paiinoB. OCHOBHanA naes COCTOUT B CPaBHEHWUU CTEMNEHEN CKaTUsA
nosiy4eHHoro damna u 3Toro ke panna ¢ pasIMYHbIM YPOBHEM BHELPEHUA
B HEro CnyyalHbIX AAHHbIX. ECnM pasHOCTb cTeneHen CaTuA npesblaeT
HEKOTOPbIN NOPOr, AeNaeTca BbIBOA, O HAZIMYMKN B NONYYEHHOM daiine CKpbl-
TON MHPopmaumn. B pesynbTaTe 3KCNepMMEHTaNbHbIX UCCNef0BaHUN HA
Bblbopke 13 1000 ¢ainnos 6bI10 YCTaHOBNAEHO, YTO OWMOKa NepBoro poaa
(nycToi KOHTeMHep NPUHMMAETCA KaK 3ano/IHEHHbIM) He npeBocxoguT 1 %.
Mpwn yposHe BHegpeHua nHpopmaumm 40 % u Bbiwe owmbKa BTOPOro posaa
(3anonHeHHbIV KOHTelHep NpU3HaE&Tca nycTbim) He npesocxoamT 2 %. Co-
BOKYMHOCTb 3TMUX NOKa3aTenen ayyile, 4em y U3BECTHbIX METOA0B, TAaKUX KaK
STEGDETECT.
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Gajic Lj., 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 more) 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) < qD*(x,y,z) , g in [0,1), we say that T has
a contractive iterate at a point.

Gavrilov A., Institute of Thermophysics of SB RAS, Krasnoyarsk
Dekterev A., Institute of Thermophysics of SB 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 formulation 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
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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.

Golushko S.K., ICT SB RAS, Novosibirsk
Golushko K.S, ICT SB RAS, Novosibirsk

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

TOHKOCTEHHbIE M3AeNUA TMNa NAACTUH U 000/I0HEeK ABNAKOTCSA BarKHEWLLU-
MW 31eMEHTAMMU MHOMMX COBPEMEHHbIX KOHCTPYKUMA aTOMHOMN 3He-
PreTMk1, aBMaLMOHHOM, KOCMUYECKON U MALUMHOCTPOUTENIbHOM TEXHUKW,
rNyb6OKOBOAHbIX annapaToB, CTPOUTE/IbHOW UHAYCTPUMN.

Mpu aHanuse pPaboTOCNOCOOBHOCTU U HAAEKHOCTU TAKUX KOHCTPYKLMUMN, UX
3KOHOMMYECKOM 3PPEKTUBHOCTM NEPBOCTENEHHOE 3HAYEHNE MMEIOT pacyeTbl
NX MPOYHOCTU, }KECTKOCTU, obecrneyeHna MUHUMA/IbHOro Beca 1 CTOMMOCTW.
BbiCOKME yaenbHble MNPOYHOCTHbIE  XAaPAKTEPUCTUKM  TPAAULMOHHbIX
MaTepuanos (ctanei, anlOMUHUEBDLIX, MarHMEBbIX U TUTAHOBbLIX CMN/aBOB)
OOCTUTIN CBOEro Nnpefena U BO3MOXHOCTU UX AajbHENLIero nporpecca
HEBENMKWU. 3HauuTenbHOe MoBblleHNe TPeboBaHUIM K COBPEMEHHbIM
KOHCTPYKLUMAM, 3acTaBWUIO WCMNOMb30BaTb MPU UX W3rOTOBJEHMU HOBblE
KOMMO3ULMOHHbIE MaTepuanbl. MPUHLUN apMUPOBAHUA BbICOKOMPOUYHbIMM
N BbICOKOMOAY/bHbIMW BOJIOKHAMW OTKPbII MYTM K NPaKTUYECKU Heo-
rPaHUYEHHOMY COBEPLUEHCTBOBAHMUIO COBPEMEHHbIX KOMMO3UTHbIX KO-
HCTPYKLUI, COYETaIOLLMX BbICOKME MOKA3aTe/IM NMPOYHOCTU, KECTKOCTU, Ha-
AEXHOCTU C APYTMMM LLEHHbIMM KayecTBaMmn: OTHOCUTE/IbHO MaslbiM BECOM,
peryinpyembiM1 CBOMCTBAMU 3N1EKTPO W TENIOMNPOBOAHOCTM, BbICOKOWN
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CTOMKOCTbIO K arpeccMBHbIM cpeam U T.n.

B pabote paccmaTtpmBaloTCA HEKOTOPble HOBblE MOCTAaHOBKM 0OpPaTHbIX
3334 MexXaHMKN TOHKOCTEHHbIX OAHOPOAHbIX, CIOUCTbIX U aPMUPOBAHHbIX
naactTuH n obonoyek. Ob6cyKaaoTCA BO3MOXKHbIE KPUTEPUMN PALMOHAJIbHOTO
N ONTUMaA/IbHOTO NPOEKTUPOBAHMA OAHOPOAHbBIX M TMOPUAHBIX KOHCTPYKLUNA.
MpeactaBneH OPUTMHANbHBLIA METO, PEeLIeHUs LMPOKOro Kiacca 3a-
Aay  pauMOHaNbHOrO MPOEKTUPOBAHUA  KOMMO3UTHbLIX  KOHCTPYKLUMNA.
NccnepoBaH pAd KOHKPETHbIX 3aJa4y PaLMOHa/IbHOTO MPOEKTUPOBAHUA
apMMpPOBaHHbIX 000/104EK, KOrda B KayecTBe KpUTepMeB pauLMOHaNbHOCTU
BbICTYNatT TpeboBaHNA 6E3MOMEHTHOCTU U 6E3bI3TMOHOCTU HAMNPAMKEHHO-
AedopMMPOBAHHOIO COCTOAHMA, PAaBHOHAMNPAMXKEHHOCTU apMaTypbl, MNOCTO-
AHCTBA YAEe/NbHOW NOTEHUMANBHON 3HEPINK 060/I0UKN.

Gourary M M., IPPM 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 technique 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
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 Harmonic Balance method for solving strong nonlin-
ear problems. New computational approach - Adaptive HB Analysis (AHBA-
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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 techniques.

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;

e 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

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
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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.

Kamalova G.A., Institute of Mathematics, Almaty
Ramazanova G.Y., Institute of Mathematics, Almaty

Numerical modeling of interaction of solid particles 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.

Karepova E.D., Institute of Computational Modelling SB RAS, Krasnoyarsk

Malyshev A.V., Institute of Computational Modelling SB RAS, Krasnoyarsk

Shaidurov V.V, Institute of Computational Modelling SB RAS, Krasnoyarsk

Research of efficiency of parallel 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 parallel 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.

Kevkic T.S., Faculty of Science and Mathematics, Kosovska Mitrovica

Petkovic D.M., Faculty 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 MOS 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.

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 liquid. 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 liquid flow, the shape of the elastic shell and the
geometry of the contact region between the body and the liquid must be
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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.

Kobalinsky M.B., Siberian Federal University, Krasnoyarsk
Sibgatulin V.G., Siberian Federal University, Krasnoyarsk
Simonov K.V.,, Siberian Federal University, Krasnoyarsk

Peretokin S.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 geodynamic 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, razlomno-blokovomu
to a structure and neotectonic movements is carried out by carrying out of
tool geophysical researches. Bases of records axelerogrammes, 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 appoint to one of processors (cores). Even two cores ap-
preciably increase compressing and decompressing of digital signals. Parallel
forms of decomposition and reconstruction formulas are done.

Lempert A. A., Institute of System Dynamics and Contriol Theory SB RAS, Irkutsk
Gornov A.Yu., Institute of System Dynamics and Contriol Theory SB 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-dimensional
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
switching are used. To investigate the properties of proposed algorithm, the
collection of test problems is developed. Carried out comparisons with re-
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sults of other authors confirm the fitness for work of proposed method. We
give some results of computational experiments.

Ljajko E., Faculty of Science and Mathematics, Kosovska Mitrovica
Pavlicic Z., Faculty of Science and Mathematics, Kosovska Mitrovica

Geogebra and high school 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-
lytic 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.

Lyamina V.A., IGM SB RAS, Novosibirsk
Zolnikov I.D., IGM SB RAS, Novosibirsk
Korolyuk A.Yu., CSBG SB RAS, Novosibirsk
Dobretcov N.N., IGM SB RAS, Novosibirsk
Smolentcev B.A., ISA SB RAS, Novosibirsk

Glushkova N.V., IGM SB RAS, Novosibirsk

Mapping and monitoring of heterogeneous landscapes by methods of GIS
and RS

The complex technology of mapping and monitoring of heterogeneous land-
scapes with use of methods of remote sensing and geoinformation modeling
is presented. Development and approbation of complex technology was pro-
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vided on etalon polygone “Kasmalinsky forest”, wich represents complex of
pinery and grassy landscapes of south-western part of Altay region. Strip for-
ests of steppe area of Ob-Irtysh interriver are unique natural phenomenon.
They form a series of north-east extended stripes, occupying troughs. Such
landscapes have complex spatial structure of soil-plant cover, that makes
them attractive for heterogeneous landscape analysis on different hierarchic
levels.

Proposed technology is realized for images of all scales (MODIS, Landsat,
QuickBird) and for all ecosystem levels in the same way. This technology al-
lows to analyze heterogeneous landscapes with complex spatial structure by
methods of GIS and RS. It is based on using geodatabases, including geology-
geomorphologic, soils and botanic data normalized to the interdisciplinary
standard. This technology includes image processing of the different spatial
resolution by methods of supervised classifications, and also density analy-
sis of territorial heterogeneity with use of grid models (with application of
software packages ENVI and ArcGlIS). Allocation of landscapes on the basis
of image processing and geoinformation modelling allows to map not only
homogeneous, but also heterogeneous land ecosystems and also to conduct
monitoring of their dynamics.

The work was made in frameworks of project “Development complex indica-
tion system of desertification processes and estimation of modern ecosys-
tems condition of Siberia and Central Asia”, and supported by RFBR (##09-
05-00732, 08-04-00055)

Lyubashevskaya 1.V., Lavrentyev Institute of Hydrodynamics SB RAS, Novosibirsk
Banshchikova I.A., 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
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
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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.

Madzhara T, Institute for System Dynamics and Control Theory SB RAS, Irkutsk

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

B AOKNage paccMOTpeH Kaacc 3a4a4 ONTMManbHOMO YNpPaBAeHWUA C BblYmC-
NUTENbHBIMU 0COBEHHOCTAMM, ONUCAHbI NOAXOAbI, NO3BOAAIOLLME YCNELHO
HaXo4MTb ONTUMA/IbHble peleHua. B Lenax aBTomatusauum npouecca pe-
WeHMA TaKUX 3334 pa3paboTaH UHTENNEKTya IbHbIA AMHAMUYECKUIA NAaHK-
POBLUMK - KOMMNOHEHT NPOrPAaMMHOr0 KOMMAEKCa, MMUTUPYIOLWMIA AencTBUA
aKcnepTa npu paboTte ¢ NPOrpaMMHbIM KOMMIEKCOM B ANANOTOBOM PEXu-
me. MpeactasneHa dopmanbHas MOAENb IKCNEPTa, Ha OCHOBAHMM KOTOPOW
pa3paboTaH NNaHMPOBLLMK, NPUBELEHA APXMUTEKTYPa NPOrPaMMHOr0 Kom-
NAeKca, y4YMTbIBaloWan BO3MOXKHOCTb PeLUeHUs 33434 PaccmMaTpuBaemoro
Knacca. PaboTtocnocobHocTb pas3paboTaHHOro NPOrpamMMHOro KOMMAEKCca
npoBepeHa Ha NaKeTe TeCTOBbIX 33434 M PAAE MOAE/bHbIX NPUKAAAHbIX 3a-
£iay 13 061acTM BUOXMMUMN U A3POANHAMMKM.

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 U.V., Institute of Geology and Mineralogy for SB RAS, Novosibirsk
Boldyrev L1., 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 techniques for
simulating of geological and landscape conditions

Despite great achievements in Earth remote 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 partialgrowth. Verificationand evaluation of satellite dataspectral
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.
Technique 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.

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-

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



MIT 2009 78

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.

Massel L.V., Energy Systems Institute named L.A. Melentiev SB 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 IT-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-
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tum and the third is data stratum of IT-infrastructure. For the making of meta-
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.

Mausumbekova S.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 mogenmpyetca npouecc 06pasoBaHUsA U B3aMMOAENCTBUA BUXPEN
npu obTeKaHMM MOTOKOM BO3AyXa ABYX Te/, PACNONOMKEHHbIX TaHAEMOM. Uc-
CNefoBaHO BAMAHUA PACCTOAHUA MeXAy NPenaTcTBUAMM Ha BUXpeobpaso-
BaHMe. OnpeaeneHbl PacCTOAHMA MeXKAY NPEenATCTBUAMM, MPU KOTOPbIX MPO-
NCcXoamnT MHTEpdEepeHUMs 3aBUXPEHHOCTU (3P PeKT pe3oHaHca).

Maximov V.V., St. Petersburg State University of Technology and Design, St. Petersburg
Nudner I.S., Research Centre for Capital Construction, St. Petersburg

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, Kotor
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.

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 theoretical 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
fulfillment 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).
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Milosavljevic S., Faculty of Economics, Kosovska Mitrovica
Trajkovic S., 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 unique
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.

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.

Milovanovic G., College of Computer Science, Beograd
Numerical treatment of Fredholm 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.

Milovanovic G., Faculty of Electronic Engineering, Nis
Spalevic M. M., Faculty 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-Popoviciu quadratures 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.

Minic G. S., Teachers faculty, Leposavic

Vorkapic M., IHTM-CMTM, Belgrade

Tanaskovic D., IHTM-CMTM, Belgrade

ACQUISITION AND PROCESSING DATA AT THE MEASUREMENT RESISTANCE
THERMOMETERS

This paper will talk about the creation of virtual instrumentation for test,
measurement and data acquisition at the measurement resistance thermom-
eters with a Pt-100 sensor. In this way, engineers are given the opportunity
to achieve the desired performance and accuracy in measurements. Virtu-
al instrument is a combination of hardware and software elemenanta, and
used to display the LABWindows/CVI program. This program contains all the
necessary elements for the development of advanced applications for mea-
suring, testing and automatic control. The use of classical instruments that
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monitor and measure the temperature bands have a need for automation of
data, which is realized in combination with virtually instruments.

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.

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 isindented 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 module
“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.

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 irradiation traps creation and
charge generation-recombination are stochastic processes. For estimating
gamma-ray induced charges spatially distributed in silicon dioxide films 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-
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old voltage shift of gamma irradiated MOS transistors and satisfactory agree-
ments are obtained.

Alexandros Leontitsis, University of loannina, loannina
Epameinondas Lekkas, General Hospital of Preveza, Preveza
Eugenia Toki, University of loannina, 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.

Pavicevic Z., Faculty 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 D.V., Institute of Geology and Mineralogy for SB RAS, Novosibirsk
Dobretsov N.N., 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-oriented monitoring concept

Crop yield forecasting is very important task for agricultural 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 neighborhood 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. It allows
starting the monitoring having minimal information and then collecting the
required data in process.

Peregudin S.1., St. Petersburg 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
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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 basic 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
liquid. 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.I.Braginsky about existence of strong
changes in the thin layer of a terrestrial kernel adjoining border with a cloak.

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

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

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



MIT 2009 88

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.

Petrovic I., 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.

Petrovic 1., 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. Furthermore, for ratio of two ran-
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dom variables, level crossing rate is derived. Random variables have Rayleigh,
Rice, Nakagami-m and Weibull distribution. Obtained results 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.

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

Dimitrijevic S. Faculty of Science and Mathematics, 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 uniqueness (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.

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 (MgTiO3). Most common way of obtaining this material is by
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., Faculty of Philosophy, Istocno Sarajevo
Viadicic V., Faculty of Philosophy, Isto¢no 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.

Popovic Z., Faculty of Economics, Nis
Bogdanovic S., Faculty 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.

Popovic B., Faculty of Science and Mathematics, Nis,
Stojanovic V., Faculty of Science and Mathematics, 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.
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Radenkovic B., Faculty of Organizational 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 also on achievements of Serbs for
developing modern communication.

Radenkovic N., Faculty 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
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 J., Faculty of Technical Science, Kosovska Mitrovica
Milojevic 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 Excel 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.

Radosavljevic 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.

Radosavljevic D., High Business Technical School, Uzice
Trajkovic S., High Business Technical School, Uzice
Ralevic P, High Business Technical School, Uzice

Panic S., 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
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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 all the requirements of the user
that contains all the necessary real elements which would be used in student
services.

Raicevic A., Faculty of Technical Science,Kosovska Mitrovica
Prica B. Faculty of Technical Science,Kosovska Mitrovica

One solution for differential 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.

Rajkovic P.M., Faculty of Mechanical Engineering, Nis
Marinkovic¢ S.D., Faculty of Mechanical Engineering, Nis

Stankovic¢ M.S., Faculty of Mechanical Engineering, Nis
The fractional g-operators and corresponding equations

Based on the fractional g-integral with the parametric lower limit of integra-
tion, we define fractional g-derivative of Riemann-Liouville and Caputo type.
The properties are studied separately as well as relations between them and
their compositions. Also, we consider usage of Picard-Lindelof method for
the solving the corresponding differential equations.
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Reshetnikov M. T., Tomsk state university, Tomsk

MaTtemaTtuka u MHPOPMaLMOHHbIE TEXHO/IOTUU B POCCUIMCKUX
o6pasoBaTenbHbIX CTaHAAPTAX

Poccuitickoe (a oo 3Toro - COBETCKOe) Bbicliee ob6pa3oBaHMe Bceraa
OTIMYaANOCb Hanumunem ¢yHAAMEHTANIbHOM COCTABAAOLWLEN, NO3BONAIOLWEN
CTyAeHTam yCneLwwHO 0CBamBaTb NPUKAAAHbIE AUCLUUNINHDI, @ BbINYCKHMKAM
— [O0CTAaTO4HO NIETKO a4aNTMPOBATLCA K peasinam pblHKa Tpyaa.

Ecan roBopuTb 06 MHXKeHepHOM 06pa3oBaHUM, TO K PyHAAMEHTANbHbIM
ANCUMNIMHAM cnefyeT OTHECTH, B NePBYIO oyepeab, MaTEMATUKY U GU3MKY,
npuMyem maTemMaTUKy UMEET CMbICN NOCTAaBUTb Ha NePBOE MECTO, MOCKO/IbKY
coBpemeHHasa dun3mnKa basnpyeTcs Ha MaTeEMATUYECKON OCHOBE.
HepaspblBHa CBA3b MeXAy MaTeMaTMKOM U MHPOPMALMOHHbBIMMU
TexHonornsmu ( UT ): maTtemaTMKa B C/IOMKHbIX CAy4asX aHaNUTUYECKM
HEBbIBOAMMbBIX KOHCTPYKUMI BbIHY)KAEHa 06palaTbCAd K UYUCAEHHbIM
metogam, a WT, B cBolo ouepedb, Dasupytotcs Ha yHAAMEHTasIbHbIX
MaTeMaTUYECKMX BbIBOAAX.

B aToM cBA3M NpeacTaBaseT onpegeneHHbl MHTEPEC aHa M3 MecTa U poaun
MaTemaTMyecknx u UT-guUcumMnanH B rocyAapCcTBeHHbIX 06pa3oBaTe/ibHbIX
ctaHgapTax (FOC) coBpeMeHHOro, B 4aCTHOCTU, MHXeHepHOoro obpa3oBaHus,
a TaKXe cpaBHeHMe 06beMOB COOTBETCTBYHOLLErO 06Pa30BaHUA B y4ebHbIX
naaHax POCCUNCKNX N 3apybeXKHbIX BY30B.

Ons cpaBHeHWMs OblAM NPOAHANM3MPOBAHbI TPWU KPYMHbIX HanpaBaeHUA
NoAroTOBKM  AMNNOMMPOBAHHbIX  CMELMannCcToB: «ABTOMATM3auMAa W
ynpasneHune», «PaamoTexHWKa», «INEKTPOHMKA M MUKPOITEKTPOHUKA».
Obuee YMCN0 YacoB NO y4ebHbIM NAaHAM 3TUX HaMpaBAeHUN ( TAKXKe, KaK U
6ONbLINHCTBA APYrMX TEXHUYECKUX HAaNpPaBieHMUN) OANHAKOBO U COCTaBNAET
8260 yacoB 3a 5 et 0by4yeHus. NpM 3TOM KOAMYECTBO YacoB, OTBOAMMbIX
Ha U3y4YeHUEe MATEMATUKU, TaKkKe npumepHo ognHakoso — 800 — 880, uTo
cocTasnAeT okono 10% ot obuwen yuebHOM HarpysKu.

Tpynoemkoctb  UT-gucumnanH, obwmx pna cneumanbHOCTEM Bcex Tpex
HanpasneHui, coctasnaeT 440 — 540 yacos (5 — 6% oT obLLel TpyA0EeMKOCTH
y4ebHbIX nnaHoB). B To e Bpema 3a cyeT 06wenpodeccMoHaNbHOro U
CNeuManbHOro UMKAOB AUCUMMAMH HA HanpaBieHUM «ABTOMaTM3aLMA
N ynpasneHue» cywectBeHHO (Ao 12% - 1030 uacos) yBennuyeH obbem
MHGOPMATMKM B LLMPOKOM MOHMMAHUM 3TOTO TEPMUHA.

YT106bI MOHATL, MHOIO 3TO UM MAN0, MOXKHO CPaBHUTb NPMBEAEHHbIE LNPbI
C KO/INYECTBOM YaCOB, OTBOAUMbIX Ha 'yMaHUTapHO-CoLUManbHbIM 610K: 1800
YyacoB, Uan 22% ot obLel Harpyskm (HanoOMHMM, 4YTO peyb MaeT o cyrybo
TEXHUYECKUX HAaNpaBAeHUAX).

B pamkax BbinonHasweroca B 2005 — 2007 r.r. npoekTa eBPOMNenCcKom
nporpammbl TEMPUS aHanornyHbiii aHanmns 6bi1 NpoBeAeH B OTHOLWIEHMMU
HanpaBneHMA «INEKTPOHUKA WU MUKPOINEKTPOHMKA», WMEIOLLErOCA B
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TYCYPe n B HecKoNbKMX 3apyberkHbIX By3ax, a MMEHHO B TeXHWYECKMUX
YHUBEPCUTETAX W BbICWIMX TexHMYeckux wkronax [Mdendta (lonnangwma),
NoHpoHa (Bennkobputanus), Litopuxa (LUBeliuapua), HiopHbepra n AaxeHa
(fepmaHms).

CpaBHeHMe MOKas3ano, YTO MaTemaTuKe B 3apyberkHbiXx By3ax yaenserca
noytu B ABa pasa b6onblie yacos: oT 14,5% B JloHaoHe A0 27% B AaxeHe.
YaenbHbI 06bem UT-KypcoB B ABa pasa MeHbLUE, YeM MaTeMaATUYECKUX, HO
B TO }Ke Bpems B ABa pasa 6onblue, yem B Poccnu: ot 11% no 13,5% ot obuien
TPYAOEMKOCTHU.

Takmm 06pa3om, MOXKHO cAenaTb BbIBOA, O TOM, YTO KaK MaTeMaTUyeckasn, Tak
n UT-nogrotoBka B POCCMMCKUX BY3ax OCTAETCA HEOOCTAaTOYHOM, 0COHBEeHHO
YUMTbIBaA BbICOKOK HAYKOEMKOCTb M TEXHOJIOTMYHOCTb COBPEMEHHbIX
WMHXKEHEPHbIX CMeLNanbHOCTEN M HanpaBieHNA.

B KauecTBe peKomeHZaLMN MOXKHO 6bino Bbl NPEeaN0XUTb NpK pa3paboTke
FOC HOBOro NOKONEHMUA, BO-NMEPBbIX, YMEHbLNTb 'YMAaHUTAPHO-COLMAbHYIO
COCTaB/IAIOLLYIO y4ebHbIX MAaHOB, BO-BTOPbIX, OCTaBUTb Bo/nblue cTeneHewn
cBoboabl ANA cammx BY30B, KOTOpble CMOMM Obl CaMOCTOATE/IbHO
NNaHMPOBATb HAMPaB/NEHHOCTb y4eOHOM HArpyskuM mMcxoaa M3 cneundukn
NOAroTOBKM CNEeLMaINCTOB.

Reshetnikova G.N., Tomsk State University, Tomsk

CnepAwme cMcTembl aaanTUBHOIO yNpaB/iieHUA 3KOHOMUYECKUMMU
npoueccamu

B nocneagHee Bpema MNOABMAOCH HOBOE HAyyHOe HanpasieHue —
AVHAaMMYecKas 3KOHOMMWKA, KOrga B KayecTBe MaTeMaTUUYeCKUX moaenen
9KOHOMMUYECKUX MNPOLLECCOB  MCMONb3YIOTCA CUCTEMbI  OObIKHOBEHHbIX
anddepeHLManbHbIX ypaBHEHUN. MNpu 3TOM OKa3bIBAOTCA NPUMEHUMbIMM
MeTOAbl TEOPUW YMPABNEHMA B NPOCTPAHCTBE COCTOAHMMN, pa3paboTaHHble
ANA  TEXHUYECKUX cuctem. B goknage paccmaTpuBatoTca  anropuUTMbl
COBMELLEHHOrO CWHTE3a  afanTUBHOMO YMNpPaB/ieHUsA CTOXaCTUYECKMMU
cucTeMamMu Npu HeMnoNHoOW MHGOPMALUN MPUMEHUTENBHO K ABYM 33Ja4am
yrnpaBAeHua: ynpaBieHMe MOCTaBKamMu, OTrPy3KOM M XpaHeHMem ToBapa
Ha CKNnaje; ynpasieHMe MOCTaBKaMW M PEKNaMOM ToBapa, Koraa Temnbl
npoAaxk n noTpebneHuns 3aBUCAT OT 3aTpaT Ha PeKJamMy M LieHbl ToBapa.
Mpu 3TOM peKkNama pasfenseTcs Ha CTaTUYECKYyr W AMHAMUYECKYH C
Pas3IMyHbIM  BpemMeHeM Bo3gencTeuA. [puMBOAATCA  MaTemaTuyecKue
MOAENN SKOHOMMYECKMX CUCTEM O/17 PACCMATPMBAEMbIX 33434 W BBOAATCA
OrpaHWYeHnsn, BUA, KOTOPbIX OMNpPeaenseTca KOHKPETHOW 3KOHOMWYECKOM
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3agaveit. Mpegnaraetca moandUKaLmsa N0KaNbHOIO KPUTEPUSA, YTO MO3BONSAET
bopMmnpoBaTb ynNpaB/ieHUe NpU CIEXKEHMM TONbKO 3a NPUOBbINbIO.
MopgenuposaHme ana obeux 3agay OCyLLECTBASANOCL NO AAHHbIM PaboThbl
KOHKPETHbIX NPeAnpUATUIA C LLe/Ibio YBeANYeHUA NPUbbIAK Ha 5%. PesynbTaTbl
MOZEeNNPOBAHNA A0Ka3bIBAOT NPUMEHUMOCTb MPEAJIONKEHHbIX METOA0B K
3KOHOMMYECKMM 3343a4aM yrnpaBaeHuMsa NocTaBKamu.

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 problems 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.

Rychkov A.D., Institute of Computational Technologies SB RAS, Novosibirsk
Shokin Yu.l., Institute of Computational Technologies SB RAS, Novosibirsk
Miloshevich H., Faculty 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 O.V., Institute of Computational Modelling of SB RAS, Krasnoyarsk
Sadovskii V.M., Institute of Computational Modelling of SB 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-
lution 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 2D and 3D dynamic problems
on multiprocessor computer systems. The programming was carried out in
Fortran using the MPI 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 (Krasnoyarsk) 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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Shaidurov V. V., Institute of Computational Modeling SB RAS, Krasnoyarsk
Shchepanovskaya G. 1., Institute of Computational Modeling SB 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-
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.

Sharapov R.V., Murom Institut of Vladimir State University, Murom
Sharapova E.V., Murom Institut of Vladimir 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
queries 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
spam of search engines (web spam). There is a considerable quantity of the
techniques, 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:
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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 0.01S 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 asite 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.

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 link 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 to be guided by the text in immediate proximity to the link it is not
always justified.
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Often links specify in a resource with enough 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
quantity.

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 bottom 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, brokers) 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
link 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:

e chosen manually;

e defined by algorithm early, as spam;

e 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
paid links changes only.

It is necessary to notice, what not all links defined by algorithm 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
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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 g2.

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 g3.

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 g6.

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 9.

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.

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.

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



MIT 2009 102

Shigarov A.O., Institute for System Dynamics and Control Theory SB 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 ASCII-text or HTML. The
system provides automatic table detection in documents, table segmentation
on separate cells, the functional 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.

Shokin Y.1., Institute of computational technologies SB RAS, Novosibirsk
Klimenko O.A., Institute of computational technologies SB RAS, Novosibirsk

Rychkova E.V., 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 techniques. In order to determine the
quantitative characteristics of the web sites, we use Yandex, Google and Ya-
hoo search engines. The official domains of scientific organizations of Serbian
Academy of Sciences and Arts and Zajednice instituta Srbije (ZIS) have been
analyzed.
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Shokin Yu.l., Institute of computational technologies SB RAS, Novosibirsk
Fedoruk M.P,, Institute of computational technologies SB RAS, Novosibirsk
Chubarov D.L., Institute of computational technologies SB RAS, Novosibirsk
Yurchenko A.V., 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.

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)

MpuBoAATCA pe3ynbTaTbl COBMECTHbIX MCccneaoBaHuii B nepmoa 1980-1999 s
06/1aCTN YNCNEHHOTO MOAENNPOBAHMA B PaMKax MaTeMaTUYECKON MoAEenu
MeNKoM BoAbl. Hebonbliana 4yacTb U3 3TUX pe3ynbTaTtos bblia paHee onybau-
KOBaHa B OrpaHMYeHHOM BMAE U B TPYAHOAOCTYNHbIX n3gaHuax. MNpu paspa-
6OTKe YNCNIEHHOTO aITOPUTMbI Mbl UCXOAMUIU U3 HEOBXOAMMOCTM NONYyYEeHUA
YCTOMYMBOrO aNAropmutMma, obecrneynBatoLero NpMemaemMoe peLleHne B ycao-
BMAX PE3KO HEOAHOPOAHOM 061aCTU C BO3MOXKHbIM 06pa3oBaHMeEM pa3pbliB-
HbIX PELEeHM U OCYLLIEHHbIX OTAENbHbIX Y4acTKOB 06nacTu. bbina paspabo-
TaHa ABYMepHas, ABHAA KOHEYHO Pa3HOCTHasA CXema A/1A pacyeta TeYeHui
c nobbiMm, gaxke o4yeHb 6onbwKUM, Yucnom Ppyga Npu HaAMYMKU Pa3PbIBOB
60NbLION MHTEHCMBHOCTU, @ TaKKe HEMNPEPbIBHbIX TEYEHWUIM C BONbLINMMUN U3-
MeHeHUAMM ybuHbl. TeyeHnsa NogobHOro poda BO3HMKAIOT, B YaCTHOCTY,
NP HakaTe AJIMHHbIX BO/H, 0COBEHHO Ha beper co CNoXKHOM Tonorpaduen,
npu BXOAe OMNON3HA B BOAOEM M T.MN. bblno NpoBeAeHO MoAeNNpPOBaHUE Ha-
KaTa Ha peanbHblit 6eper 1 3atonneHne Cesepo-KypuibcKa oT LuyHammn 1952
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(1982). Ha 6a3e atoit cxembl bbina pa3paboTaHa ABYMepHan, ABYXC/OMHaA
MOAENb MENKOW BOAblI U NPOBEAEHO MOLENNPOBAHME CXO4Q ONON3HA U 06-
pa3oBaHuA Bo/HbI B Cape3ckom o3epe (1988). Buay Toro, 4to 60nbluas 4yacTb
pe3ynbTaToB He bblna onyb/MKoBaHa U yTepAaHa, B AaHHOW paboTte npuseae-
Hbl pPe3ynbTaTbl HOBbIX PAac4YeToB NO paHee pPa3paboTaHHbIM anropuTMam m
npuBeLeHbl CPABHEHMA C UMEIOLLMMUCA pe3y/ibTaTaMK PacyeToB U Uamepe-
HWA. MNpeacTaBneHbl pe3ynbTaTbl TECTOBbIX 33434 pacnaja pa3pbiBa Ha ropu-
30HTa/IbHOM M HAK/IOHHOM AHe, MOAEeNNPOBaHME OMNOI3HA, BXOAA ONOA3HA B
BOJ0EM M 06pa3oBaHMeE A/IMHHbIX BOAH. MpuBeaeHbl pe3ynbTaTbl MOAENNPO-
BaHMA ononsHa Vaiont (October 9, 1963).

Smagin S. I., Computing Center FEB RAS, Khabarovsk

On numerical methods for solving diffraction problems in integral state-
ments

Numerical simulation problems of spreading and scattering processes of
waves of various physical nature in unlimited areas with three-dimensional
inclusions are considered.

For developing effective algorithms of numerical solving of such problems
integral statements of these problems can be used. In this case solutions are
searched in the form of integrals of potential type, defined on the inclusion
boundary. They should satisfy corresponding equations for oscillations inside
and outside the inclusion, and also to comply with conditions in infinite for
the waves reflected from the inclusion. Unknown integrands (densities) are
determined from contact (conjugation) conditions for wave fields on inclu-
sion boundary.

At such approach there are no essential distinctions between interior and ex-
terior boundary value problems as well as boundary-contact problems. Along
with lowering of dimensions of initial problems it allows to reduce a quantity
of required functions, and also to reduce the same problem to integral equa-
tions with various properties. In this work the solutions of initial problems
are searched in a form of such combinations of integrals of potential type
which allow to reduce them to two different weakly singular integral equa-
tions of | or Il kind with one unknown density, each of which taken separately
is equivalent to the initial problem. Approximate solutions of initial problems
are searched by approximation of the mentioned integral equations by lin-
ear algebraic equation systems and their numerical solving. In this case for
approximation of integral operators with power singularities in kernels the
method of averaging of such kerns, coordinated with sampling step, is used,
which allows to create rather simple and exact computational algorithms.
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Outcomes of theoretical researches of the developed algorithms and com-
puting experiments for three-dimensional diffraction (transmission) prob-
lems of acoustic, elastic and electromagnetic waves are described.

The work was carried out under financial support of the RFFlI and FEB RAS
(grants 08-01-00947, 09-1-P2-01).

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

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 meteorological 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
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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 allows 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.

Starchenko A.V., Tomsk State University, Tomsk
Trunov A. A., Tomsk State University, Tomsk
Turchanovsky I. Yu, Institute of High Current Electronics, Tomsk

Shklyaev V. A., Tomsk State University, Tomsk

A parallel particle-in-cell code for charged particle beam dynamics simula-
tion

A parallel electromagnetic particle-in-cell code (PIC) in (r-z) geometry for
charged particle beam dynamics simulation was developed.

Finite difference time domain method (FDTD) is used to solve Maxwell equa-
tions. Staggered on half-step in space and time Yee meshes provide second-
order approximation in space and time. Widespread Boris’s algorithm for cy-
lindrical coordinates based on leap-frog method is used for solving particle
motion equation. Boris’s algorithm also provides second-order approxima-
tion and conserves momentum of particle. A second-order, exact charge-con-
serving algorithm for accumulating charge and current on spatial grid is used.
Since the time for electromagnetic field computation much less than the time
for solution of particles motion equations at exploited particles and grid cells
amounts, we parallelized only particles handling.

A parallel particle-in-cell algorithm was developed within single program -
multiple data paradigm (SPMD). We used Fortran 90 programming language
with Message Passing Interface library (MPI) for the algorithm implementa-
tion.

A new dynamic load balance scheme was proposed for the parallel program
performance improvement. Its core idea is to distribute injected on new
time-step particles among processes so that to equalize particle quantities at
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each process, i.e. the process with a minimal amount of particles gets maxi-
mal amount of particles to be injected on the new time-step.

We illustrate the application of the proposed approach on the simulation of
the thin tubular magnetized monoenergetic electron beam transportation in
equipotential cylindrical drift channel. Obtained solution on the Skif Cyberia
Cluster at Tomsk State University shows a good agreement with solution of
the same task using well-known PIC codes OOPIC and KARAT and with ana-
lytical solution.

Performance tests show good efficiency defined as ratio of parallel program
real acceleration to theoretical acceleration, calculated according to the Am-
dahl law.

Cherniakova N.A., Institute of Computational Modelling SB 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).

Valjarevic A., Faculty of Science and Mathematics, Kosovska Mitrovica
Radovanovic D., Faculty of Science and Mathematics, Kosovska Mitrovica

Birovljev 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
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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.

Varygina M.P, Institute of Computational Modelling SB RAS, Krasnoyarsk
Sadovskii V.M., Institute of Computational Modelling SB RAS, Krasnoyarsk

Parallel Computations in the Problems of Dynamics of the Cosserat Con-
tinuum

Mathematical model of the Cosserat continuum can be applied for the de-
scription of stressed-strained state of composites, grained, powdered and
granular media. It implicitly includes the small parameter that characterizes
the size of particles in the microstructure of material. So, in order to obtain
correct numerical solutions it is necessary to perform computations on grids
whose mesh size corresponds to this parameter. To solve 3D dynamic prob-
lems, parallel algorithms occur to be effective, which allow to distribute the
computational load among a large number of processors, and use fine grids
thus improving the accuracy of numerical solution.

For numerical modeling of the propagation of stress and strain waves in the
framework of the Cosserat elasticity theory, a parallel shock-capturing al-
gorithm is worked out. Two-cyclic splitting method with respect to spatial
variables and explicit monotone ENO-scheme for solving one-dimensional
problems adapted to the calculation of discontinuities are used. Parallel pro-
gram system is created for numerical analysis of 3D dynamic problems on
multiprocessor computer systems. Comparison of numerical and analytical
solutions of the problem about propagation of the Rayleigh surface waves in
couple-stress medium was carried out. Computations of 3D Lamb’s problem
about the action of concentrated load on the surface of homogeneous elastic
half-space, and also the problem about the action of concentrated impulsive
periodic load were performed.

Shock waves of four types - longitudinal, transverse, torsional and rotational
waves - were recognized in the seismograms, constructed by results of com-
putations. A distinctive feature of the wave field in the Cosserat medium as
compared with the classical linear elasticity theory was found, which con-
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sists in the appearance of self-oscillations of rotational motion of particles on
waves fronts. The question of the parameters identification of a couple-stress
medium by the results of dynamic testing is discussed.

This work was supported by the Russian Foundation for Basic Research (proj-
ect no. 08-01-00148), by Complex Fundamental Research Program no. 2 of
the Presidium of RAS (Intelligent Information Technologies, Mathematical
Modeling, System Analysis and Automation) and by the Interdisciplinary In-
tegration Project no. 40 of the Siberian Branch of RAS.

Vujakovic J., Faculty of Science and Mathematics, Kosovska Mitrovica
Rajovic M., Faculty of Mechanical 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.

Vukovic 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
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wich have the property of closure and called this structures paragraded.
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:

[1] Bourbaki, N., Algébre, Glava |, Hermann et Cie, Paris, 2 e edit., 3 e edit. 1958.

[2] Chadeyras, M.,Essai d’une théorie noetherienne homogéne pour les anneaux
commutatifs dont la graduation est aussi générale que possible, Bull. Soc. Math.
France, Supplément, Mémoire No. 22 Paris (1970), 1-143.

[3] Krasner, M., Anneaux gradués généraux, Colloque d’algébre, Renns (1980),
209-308.

[4] Krasner, M. and Vukovi¢, M., Structures paragraduées (groupes, anneaux, mod-
ules) I. Proc. Japan Acad., Ser. A, 62, (1986), No. 9, 350-352;

[5] Krasner, M. and Vukovic, M., ibd. Il : 62 (1986), Ser. A, No. 10, 389-391;

[6] Krasner, M. and Vukovic, M., ibd. Ill: 63 (1987), Ser. A, No. 1, 10- 12.

[7] Krasner,M. and Vukovié, M., Structures paragraduées (groupes, anneaux,
modules), Queen’s Papers in Pure and Applied Mathematics, No.77, Kingston,
Ontario,Canada, Queen’s University (1987), 163 p.

Yakubailik O. E., Institute of Computational Modeling SB RAS, Krasnoyarsk

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

NccnepoBaHWMA MOHUTOPUHIA COCTOAHMA OKPYXKatowen NpupoaHon cpeabl
B 30HEe AENCTBMA npeanpuatMin HedTerasoBoi oTpacam KpacHoapckoro
Kpas Hayanucb B Cubupckom deaepanbHom yHuBepcutete B 2008
rogay, npu noagepxke MUHUCTEPCTBA NPUPOAHbLIX PECYpPCOB W Nec-HOM
oTpacan KpacHoapckoro Kpas. OCHOBHOe BHMMaHME Ha JaHHOM 3Tane
yaenaeTcA 3ajayam  OUEHKM COBPEMEHHOro COCTOAHMA KOMMNOHEHTOB
OKpyrKatower npupoaHon cpeapl, oueHKM 3OPEKTUBHOCTU AENCTBYHOLLMX
CUCTEM  NPOM3BOACTBEHHOINO  3KONOTMYECKOTO  MOHWUTOPUHIA, OLLEHKM
NOTEHLMANbHbIX 9KONOTMYECKUX PUCKOB B PalOHAX pasmelleHusa 06bekTos
HedTerasoBol oTpacan KpacHoOAPCKOro Kpaa, u npod. BarkHol cocTaBHOM
YacTblO 3TUX WMCCNEAOBAHWUI ABNAETCA NPOEKTUPOBAHME W peanmnsauma
reoMHPOPMaUNOHHON MHTEPHET-CUCTEMBI 3KOJIOTMYECKOTO MOHMUTOPUHIA,
KOTOpaAa [AOJ/IKHa CTaTb WHTErpupyrowen WHPOPMALMOHHOM OCHOBOWM
npoekTa. Ee 3agayamm ABNAOTCA OpraHM3aLma TEXHOIOTMYECKOoM cpeapl ANA
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WHTerpauum GopmMmmnpyembix B NpoLecce MOHUTOPMHIa MHPOPMALIMOHHbIX
pecypcoB, peweHne 33434 MHPOPMALMOHHOIO B3aMMOLENCTBMA MNOb30-
BaTenei, co3gaHmne LeHTPaIM30BaHHOM 6a3bl reonpPOCTPaHCTBEHHbIX AAHHbIX,
Habopa WHTepdencoB U CepBMCOB AN BU3yanM3auMuv U aHANUTUYECKOM
06paboTKK HaKkanMBaemon MHGOPMaLUK, TEMATUYECKUX BED-NPUIOKEHNIA.
Peanunsaums cMctembl OCHOBaHa Ha OTKPbITOM U CBOHOAHOM NPOrpaMMHOM
obecneyeHum N'C.

B cTaTbe paccmaTtpuBatoTcA TpeboBaHMA K CUCTEME, ee TeXHONornye-cKan
OCHOBA, Pa3/IMYHble NPOrPaMMHO-TEXHO/IOTMYECKME acneKTbl peannsaummu.
Co3paHHasa nepBaA BepcuMA CUCTEeMbl MOCTPOEHa Ha OcCHoBe cBOBOAHO
pacnpocTpaHAeMbIX TEXHO/IOTMIA M nporpammHoro obecneuyeHus (open
source). [na XpaHeHuA AaHHbIX ucnonb3oBaHa CYB/[, PostgreSQL 8.x ¢
Mmoaynem PostGIS. OCHOBHbIM MPOrPamMMHbIM A3bIKOM ANnA pa3paboTKu
BblOpaH f3blK cueHapueB PHP 5.x. B paspaboTke Obin Mcnonb3oBaH psj,
CTOPOHHUX NporpammHbIx 6Mbanotek n moaynen — Ext2js, TinyMCE, HTML _
MetaForm, Smarty, PEAR, Zend Framework, n ap.

Tekywaa BepcuAa cuctembl aoctynHa B WMHTepHeT Ha Beb-noptane «IUC
MOHWTOPUHTA COCTOA-HUA OKPYKatoLLEe MPUPOAHOM cpeabl B 30He AeNCTBUA
npeanpuATuiA HedpTerasosol oTpacam KpacHospckoro kpasa» (http://ecomo-
nitoring.sfu-kras.ru/).

Yakubailik TV., Institute of Computational Modelling SB RAS, Krasnoyarsk

Kompaniets L.A., Institute of Computational Modelling SB RAS, Krasnoyarsk

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

PaccmaTpuBaeTcs TpexmepHoe CTauMoHapHOe BETPOBOE ABUMKEHMEe OAHO-
POAHOM MAKOCTU B 3aMKHyTOM bHacceliHe [1]. MpegnonaraeTcs, 4TO HeNK-
HENHbIMWU YEHAaMU B YPaBHEHUAX ABUMKEHMUA MOMKHO npeHebpeyb, Ha AHe
CTaBUTCSA YC/IOBME MNPOCKa/b3biBaHUA, KO3IDOUUMEHTbI TypOYNeHTHOro
0bMmeHa NOCTOAHHDI.

MN3BeCTHbI aHANUTMYECKME pelleHua ana aperidoBor U reoctpodpuryeckomn
COCTaBNAIOWEN TeYeHUA B C/yyae, Korga YaeHamu C TOpPU3OHTa/IbHOM
BA3KOCTbIO MOXKHO npeHebpeyb (Mogenb IkmaHa) [2].

B HacTosweNn paboTe paccmoTpeHa obulas NocTaHOBKa 3a4a4uM Ansa Tpexme-
PHOTO TEYEHUA BA3KOM XKUAKOCTU. [ToNy4eHO aHANUTMYECKOe peLleHMe Kak
Ana ApendoBoi, Tak U ANA reocTPoPUUYECKON COCTaBASIOLLIEN CKOPOCTU
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TeyeHUsa B BaccenHe npAmoyronbHon Gpopmbl. PelleHne ans KomnaekcHoOm
CKOPOCTM WMMEEeT [AO0BO/SIbHO MNPOCTOM BMA, NO3BONAET /IETKO MPOBOAUTL
aHaNN3 U3MEHEHMA BENNYMHBI U HanpaB/ieHMA CKOPOCTM NOTOKa No rybuHe
BOZOEMa B 3aBUCMMOCTM OT BETPOBOTIO BO3AeNCTBUA, KO3OPULMEHTOB BEPTU-
Ka/NIbHOTO 1 FOPU30HTAIbHOIO TYpbyneHTHOro obmeHa.

HaigeHHblepeleHnamoryTobITbnone3HbiNpunpoBepKke paboTocnocobHoCcTH
YMCNEHHbIX a/ITOPUTMOB, NPeAHa3HaYEeHHbIX /151 PacyeTa BETPOBbIX TEYEHUM
OZIHOPOAHOM U HEOAHOPOAHOM KNAKOCTH [3]
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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. Iteration 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 nonlinear case. It may be showed nonlinear successive over re-
laxation method converge in case of restriction on nonlinear system operator.
Our 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 solution 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 one-valued
numerical solvability and stability of channel fluid flow pressure drop prob-
lem.

Zakharov Y.N., Kemerovo State University, Kemerovo
Ivanov 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-
lows 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.
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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 another 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-
count their heterogeneity and heat exchange with external environment, is
described by the heat conductivity equation, coefficients of which depend on
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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.

JlamuHa B.A., UM CO PAH,

3onbHukos N.4., UTM CO PAH,

Kopontok A.1O., LUICEC CO PAH,

Lobpeyos H.H., UM CO PAH,

CmoneHyes B.A., UTMA CO PAH (Hoeocubupck),
Inywkoea H.B., UM CO PAH

KaptorpagpupoBaHme ¥  MOHUTOPUHI TeTEPOreHHbIX JsaHAgwadpToB
metogamu 'MCwu 13

B cTatbe npeacTaBneHa KOMMJIEKCHAA TEXHONOTMA KapTorpadmpoBaHUA M
MOHWUTOPUHIA FeTepPOreHHbIX NaHAWaPTOB C WMCNONb30BAaHMEM METOA0B
ANCTAHUMOHHOTO 30HAMPOBAHMA U reOMHGOPMALLMOHHOTO MOAENNPOBAHMA.
Pa3paboTka u anpobaunsa KOMMNEKCHOW TEeXHONOrMW NPOBOAMAACL Ha
3TaNOHHOM noauroHe «KacmannHcKkMA 60p», KOTOpPbIM npeacTaBaseT
C/IOXKHbI KOMMJIEKC COCHOBbIX /J1I6COB W TPaBAHbIX NaHAWadTOB HOro-
3anagHoin yactu AnTamMckoro Kpas. JleHTouyHble 60pbl CTEMHOM 30HbI tora
Ob6b-MpTbIWCKOrO MeXAypeubs — YHUKa/ZbHOE MPUPOAHOE ABNEHME.
OHU POPMUPYIOT CEPULD BbITAHYTbIX B CEBEPO-BOCTOYHOM HampaB/ieHUM
NEHT, 3aHMMALWMX NOXKO6UHbI. [aHHble naHAwWadTbl MMEHT CAOMKHYIO
NPOCTPAHCTBEHHYIO CTPYKTYpPYy MNOYBEHHO-PACTUTENBHOIO MOKPOBA, YTO
[enaet UX NpuBAEKaTe/NbHbIMU ANA aHa/M3a reTeporeHHbIX NaHAawadToB
Pa3HbIX MEPAPXUYECKUX YPOBHEN.

Mpepnaraemana TEXHO/OIMA pPeanusyeTca OAHOTMMHO ANA KOCMMUYECKUX
CHMMKOB Bcero MmacwrtabHoro psaa (MODIS, Landsat, QuickBird) wu
COOTBETCTBEHHO A/1A BCEX YPOBHEN OpraHM3aumm Ha3eMHbIX 3KoCcMcTem. ITa
TEXHOMI0MMANO3BONAETAHA/IM3MPOBATbIeTEPOreHHbleNaHAWadTblCOCNOKHOM
NPOCTPaHCTBEHHOMN opraHmsauuneint metogamm MMC n 13. OHa 6asupyetca
Ha MCNO/Ab30BaHMM 6a3 reofaHHbIX, BKAYALOWUX YHUPULMPOBAHHbIE
no MeXAUCUMNANHAPHOMY CTaHZAPTYy reonoro-reomopdonornyeckue,
NnoyseHHble W OOTAHUYECKME XaPAKTEPUCTUKM HA3EMHbIX 3KOCUCTEM.
KomnneKcHaa TexHosnormsa BKAOYaeT 06paboTKy KOCMOCHMMKOB Pa3HOro
NPOCTPAHCTBEHHOIO pa3peLleHna MeTogamMm ynpasaaemMblx Knaccudurkaumi,
a TaKKe MJIOTHOCTHOM aHanu3 TeppUTOPUANIbHbIX HEOAHOPOAHOCTEN C
MCNONb30BaHMEM CETOYHbIX Mogenel (C MCnonb30BaHMEM MPOrPaMMHbIX
naketoB ENVI n ArcGIS). BoiaeneHve naHawadpToB Ha ocHoBe 06paboTKu
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KOCMOCHMMKOB U reoMHGOPMaLMOHHOIO MOAENMPOBAHUA MNO3BONAET
KapTorpadupoBaTb He TO/IbKO FOMOreHHble, HO U reTeporeHHble Ha3eMHble
93KOCUCTEMbI, @ TaKKe BEeCTU MOHWUTOPUHT WX AUHAMWKK, MOCKO/bKY
M3MEHEHMA YAeNbHbIX NAOWAAEN 3/1€MEHTOB reTeporeHHblX NaHAawadTos
N NOrpaHUYHbIX 06PA30BaHNI ABAAKOTCA YYBCTBUTENbHbIMM MHANMKATOPAMM
N3MEHEHUM r106aNbHbIX U PETMOHAJIbHbIX SKOJIOTMYECKUX GaKTOPOB.

PaboTa BbiNo/HEHA B pamKax npoeKkTa «Pa3paboTka cMcTeMbl KOMMIEKCHOM
WMHAMKALUM NPOLECCOB OMNYCTbIHMBAHMA N OLLEHKA COBPEMEHHOTMO COCTOAHMUA
akocuctem Cubupm u LleHTpanbHOM A3uMm», a TaKKe Npu Noaaepikke
Poccuitckoro ¢oHaa dyHOAMEHTaNbHbIX uccnegoBaHuM (rpaHTbl 09-05-
00732, 08-04-00055).
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