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AHHOTAIINU

VIIK 519.2

Aunaunneckuit C.M., Illynbruna E. A. O mepe 3an0o/iHEeHHOI YacTu OTpe3Ka B 3a/ia4e
«mapkoBku» // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bem. 4. C. 3-12.

Nzydgaercst 06001ieHe N3BECTHOM 33/1a9N BEHT€PCKOTO MaTeMaTWKa PeHbH, M3BECTHOM MO
Ha3BaHUEM «3aJa4a O «IIaDKOBKe». B OPUIMHAJIBLHOI IIOCTAHOBKE B TOi 33/ia4e OTKPBIThIE NHTEP-
BaJIbl €MHUYHON JUINHBI CJIyYaiiHBIM 06PAa30M 3AIIOJIHAIOT OTPE30K OOJIBIION JJIMHBL U U3y YaeTCst
ACHUMIITOTHKA, MaTEMaTUYECKOTO OXKUJAHWS YUCJIA PA3MEIEHHBIX eIUHUIHBIX WHTEPBAJIOB MPHU
HEOIDAHUYEHHOM yBEJIMYEHUN JJINHBI 3AII0JIHEMOI0 OTPE3KA.

B nacrosimeit pabore pa3meraeMble HHTEPBAJIBI UMEIOT CiIydaiinyto aiuHy. PaccmarpuBaercs
ciydail, Korja JUIMHa Pa3MellaeMblX MHTEPBAJIOB MOXKET IPUHUMATD 3Ha4YeHUsI 1 Wiin 2 ¢ paBHBIMUI
BEPOSITHOCTSIMM. B OTjinvdne oT OpUIrMHAJIBHON [TOCTAHOBKU 3aJavu B JIaHHON pabore u3ydaercs
Mepa 3aIMOJTHEHHOM J9acTh OOJIBIIOro oTpe3ka. B pabore mosryueHbl aCHMITOTHYECKHUE TTOBEICHIS
MaTeMaTUYeCKOIO OXKUJAHUs U JUCIIEPCUU MePbI 3aIl0JHEHHON YacTh OTPEe3Ka.

Karoveswie caosa: ciaydaiiHoe 3amoIHEHNE, 3a0a9a O <IIapKOBKE».

Bubnunorp. 4 nass.

VIIK 519.21

Banmaugep C.C. CmeHna opueHTanmm TPaeKTOpUii JJisi OLHOTO ceMeiicTBa KBaJgpa-
TUYHBIX cTOXacTu4deckux orobpaxkenmii // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bpm. 4.
C.13-14.

Hesnneitnbie GrnekTuBHBIE OTOOPAYKEHMS JAI0T HAM MHOI'O MHTEDPECHBIX CEMENCTB JUHAMUYE-
CKHUX CHUCTEM C JINCKPETHBIM BpemeHeM. B 3T0il KOpOTKOii 3aMeTKe IIPe/JIaraeTcsl IpUMep CIIeIy-
AJLHOTO MEXAHU3Ma CMEHBI OPUEHTAIUHY JIJIsl TPACKTOPUIl HEJIMHEHHBIX TIOCKUX OTOOpaskeHwit (Ha
CaMOM JieJie 3TH OTOOparKeHUsI UMEIOT BEPOSITHOCTHOE IPOMCXOXKJIEHUE U MOT'YT WHTEPIIPETUPO-
BaTbCs KaK yIPOIIEHHBIE MOZEH B MeHETHKE, OHAKO Mbl He 0OCY2K/1aeM TaKyI0 HHTEPIPETALMIO).

TpaekTopun HAIIUX KBAJPATHYHBIX OTOOPAYKEHUI BBIMVIAAAT KaK CIHMPAJIENoNobHbIe 110Ce-
JIOBaTEJIbHOCTH C OECKOHEYHBIM YHCJIOM BHUTKOB, MpUOJMKamoIimecs: K rpanure. CmeHa opueH-
TaIiU TPOUCXO/IUT, KO/ TapaMeTp MPOXOIUT KOHKPETHOE 3HAYEHUE, COOTBETCTBYIOIIEE TOXKIe-
crBeHHOMY oToOpaxkenuio. IIpesmecrsyomue pesysbraret . Kecrena n C. C. Basutangepa coor-
BETCTBYIOT KpailHUM 3HAYEHUSIM MapaMeTpa.

Karoueswie caosa: cemeiicTBa KBaJPaATUIHBIX OTODParKEHUil, CMEHa OPUEHTAIIHH.

Bubauorp. 4 Ha3B.

YIK 511

Bapyxwuna JI.B., [le3za E. /. O6 onienke n3eToBoii cyMMBI U npobJsieme neaunresaeit Jlu-
puxae // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bpir. 4. C. 15-24.

B pabore moJsiyueHbl HOBbIE OIEHKH TPUTOHOMETPUYECKUX CYMM CIEIHUAJILHOIO BHJIA
an N n'', Ha3LIBAEMBIX J[3€TOBBIMH, ¥ IIOJOGHBIX MM TPUIOHOMETPHYECKHX CyMM C Xapak-
TEPAMH Y -y x(n)n® (reopema 1). JTaHHBIC ONEHKH yIy9INAlOT KJIACCHICCKHE DE3Y/ILTATHI
U. M. Bunorpasosa, H. M. Kopo6osa, A.A.Kapary6sr u ap. JIOKa3aTeJlbCTBO IIPOBEIEHO Me-
Tojgom WM. M. BunorpajioBa ¢ npuMeHEHHEM HOBBIX Pe3yJbTaTOB B TEOpPEMe O CpEJIHEM U OIl-
TUMAaJIbHOTO BBIGOpA Dsijia [IAPAMETPOB, BO3HUKAONUX B XoJe ucciaenoBanusi. OIuH W3 IIeH-
TPAJIbHBIX MOMEHTOB JIOKA3aTeIbCTBA — YJIyUIIeHHe OIEHKN TPUIOHOMETPHIECKOi cymmbl W =
Zlgmgb|Zlgygb62"i(a1zy+...+a,,~zryr)\, a; € R, b,r € N, ¢ HOMOIIBIO €€ [I0CJIEI0BATEIBLHOIO
BO3BeNEHUs B creneHb k2. Vcmosb3oBanme yKA3aHHBEIX OIEHOK J3€TOBBIX CYMM M CyMM C Xa-
pakTepaMu, MOJO0HBIX J3ETOBBIM, IIO3BOJIMJIO [TOJIyYUTh HOBBIE OIEHKHU J3era-pyHKunu Pumana
u L-dynkumit Jupuxse B Kpurndeckoil mosoce (teopema 2). Ha ocuose mannOl mudopManun
o nosenennn byuknuit ((s) m L(s,x) B KPUTHYECKOH MOJIOCE TOJyH€HBI HOBBIE DE3YJIbTATHI B
npobieme sesnresieit Jupuxie u ee aHajorax B 9MCJIOBBIX MOJIAX. VIMEHHO, YTOYHEHO 3HAYEHUE
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KOHCTAHTBI ¢ B MOKA3aTeJIeé OCTATOYHBIX UJIEHOB O(xl_Ckiz/S) ACUMIITOTUIECKUX (DOPMYJT st
Dy(x) = X<, To(n) 1 Cr(z) = 32, ., <, xa(n1) ... xe(ng) — nomyuena seanuuna ¢ = =
(Teopema 3). Kpome TOro, yTOYHEHBI M COOTBETCTBYIONIUE KOHCTAHTHI OCTATOYHBIX WJICHOB TPOGIIe-
MBI JICIUTENIEH B KBAJPATHIHOM M TM-KPYTOBOM MoJiax (Teopema 4). DTO ysIydmaer pe3ysIbTaTbl
E. 1. IanTeneesoit (/esa), rae 6bLI0 MOy YeHO 3HAYEHHE C = 57.

Knaoueswie caosa: JlzeroBast cymma, nzera-dpyukims Pumana, L-dyukiun upwuxie, mpo-
baema jgesmresteit Jupuxite, metos Bunorpasosa.

Bubawnorp. 8 nass.

YK 517.925.53

Bacuaresa E.B. Inmagkue nuddeomopdusmbl TpeXxMEepPHOT0o IPOCTPAHCTBA C YCTOM-
quBbIMH Iepuoaudeckumm toukamu // Becrn. C.-Ilerep6. yn-ta. Cep.l. 2013. Beu. 4.
C.25-29.

Paccmarpusarorcst quddeomopdusMbl TPEXMEPHOTO MTPOCTPAHCTBA B cebsi ¢ rumepbosimde-
CKOI HEITO[BMKHOI TOYKOI U TOMOKJIMHUYIECKO K Heil Toukoil. [lokazaHo, 9To mpu orpeie/IleHHbIX
YCJIOBUSIX, OKPECTHOCTh HETPAHCBEPCAJIBHOW TOMOKJIUHUYECKON TOYKHM MOYKET CO/IEPKAThb OECKO-
HEYHOE MHOXKECTBO YCTOWYMBBIX MEPUOSUIECKUX TOUYEK, UbH XaPAKTEPHUCTUIECKIE IIOKA3aTeNN
OTJEeJIEHBI OT HYJIS.

Karoweswie caosa: muddeomMopdu3Mbl TPEXMEPHOIO IPOCTPAHCTBA. TOMOKJINHAYECKIE TOU-
KW, YCTOMYINBbIE IEPUOINIECKIE TOIKU.

Bubnwnorp. 7 Hass.

YIK 519.217.2

Boporos A. A. O MapKOBCKOM CBOMCTBE BpeMeHU MpebblBaHUs [Jisl JJUCKPETHBIX Map-
KOBCKUX IIPOLIECCOB OTHOCUTEJBHO HEeCKOJIbKuX cocrossumii // Becru. C.-Ilerep6. yu-ra.
Cep. 1. 2013. Bpim. 4. C. 30-40.

B pabore mzydaercss BOBMOXKHOCTH ODODINEHUsT PEe3yJIbTATOB O MapKOBOCTH TIOJISI BPEMEHU
npebbIBaHMs JJIsi OHOPOAHON 1enn MapkoBa Ha Cirydail, KOTJa «HACTOsIIEe» COCPEJIOTOYEHO He
B OJTHOM COCTOSIHWM, & B HECKOJIBKHX (IJIsT TPOCTOTHI, B JBYX). OKa3bIBAETCS, ITO HETPUBHAJIb-
HBIX 0DOOIIEHMIT B JJAHHOM CJIydae He IOoJIydaeTcs. BoJiee Toro, Apyrue eCTeCTBEHHBIE IIOIBITKA
0600 TH MapKOBCKOE CBOMCTBO BpeMeHH HpebbiBaHusl (HALPUMED, JIs OJIy»KIaHuii 110 HEKOTO-
pbIM rpadaM paccMaTpuBasi IpeObIBaHWE HE B OTETbHBIX BEPININHAX, a4 B TPYIIAaxX BEPIIUH, Ha-
3bIBAEMBIX «YPOBHSIMH» ) TAKXKEe OKA3bIBAIOTCs 0GE3pe3y/IbTaTHBIMUA. TakuM 06pa30oM, MapKOBOCTh
BpeMEHU TpeObIBAHUS, JaXKe MPU Pa3JIUUIHBIX IMOIXO0JaX K ee MOHUMAHWIO, OMPEIEsIsieTCs TeM,
COCPEJIOTOYEHO «HACTOSIIEE» B OHOM COCTOSTHWH WJTH B HECKOJIBKUX.

Kamouesvie caosa: BpeMsi IpeObIBaHUs, MAPKOBCKOE CBOMCTBO, dbyuKIwms ['puna.

Bubsawnorp. 7 nass. Uimi. 1.

YK 004.415:004.942

Bunuenko A. 0. AHanurTnyeckoe u YNCJI€EHHOE NCCJIE0BAHNE HEeJIMHEMHON JUHAMUKN
oxHoit puHaHcoBoit cucremsl // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bpur. 4. C. 41-52.

B pabore paccmarpuBaercst HemuHelHasT (PUHAHCOBas cucTeMa AudOepeHInaaIbHbIX YpaB-
HEHUil, JIEMOHCTPUPYIOIIAs PErYJISPHYIO U Xa0TUYECKYIO0 JUHAMUKY. BBOJSTCS Olpeiesienust 1i1o-
GaJIbHOTO «IKCIIOHEHITNAJILHOTO» aTTPAKTOPa W IOJIOKUTEJIFHOTO WHBAPWAHTA HA OCHOBAHUM
byukiun Jlamyrosa. ChopMympoBaHbl U JOKa3aHBI TEOPEMBI CYIIIECTBOBAHUS ITOOABLHOTO aT-
TPaKTOPa CHCTEMBI, IEPUOAUIECKNX PEIlleHnii cucrembl, Hajanaue oudypranmii [Tyankape—Aw-
ponoBa—Xorda, a TakyKe TEOPEMBbl U3 OOJACTH yIPABJIECHUS ATTPAKTOpamMu (HANHJEHBI yTIpaB-
JIeHUsI JIeTEPMUHUPOBAHHBIM Xa0OCOM, MEPEBOJSINUE CUCTEMY W3 XAOTUIECKOTO PEXKWMA B pery-
JISIDHBII; & TaKKe HalJIeHbl yIIPABJIEHUs JJIs BEJIOMOI CHCTEMbI ODOIIEro BUJIA, IIPU KOTOPBIX OHA
MOJTHOCTBIO CHHXPOHU3UPYETCS € BeyIel cucremoit). [Iis 9ucaenHoro neciejoBanust HeJTMHeH -
HBIX JUHAMUYECKUX CHCTEM, 3aJaHHBIX JnddepeHnraIbHbIMU YPABHEHUSIMU [I€PBOTO MOPSIIKA,
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aBTOPOM Oblila NpeiozkeHa nH(MOPMAIMOHHAS TEXHOJIOTUsl ¥ pa3paboTaHa MHOIONOTOYHAS aB-
TOMaTU3WPOBaHHAsI cuCTeMa. Ha OCHOBe KOMILIEKCHOTO YMCJIEHHOTO WCCJIEIOBaHUsST JIJIsl JTAHHOM
CHCTEMBI BIIEPBBbIE MOCTPOEH aTaC KapT JAUHAMUIECKUX PEKUMOB B 3aBUCHUMOCTH OT OudypKa-
[IMOHHBIX [IAPAMETPOB, & TakKe (hasonapaMeTpuyecKre XapaKTePUCTUKU CUCTEMBI, C ITOMOIIBIO
KOTOPBIX BBISIBJIEHBI BCE OCHOBHBIE CIIEHAPUU MEPEX0/ia K JeTEPMUHUPOBAHHOMY XaOCy: CIIEHAPUIL
Qeiirenbayma, crienapuit Prosns—Takernca u crienapuit [lomo—MannreBuist.

Kamouesvie ca06a: 1eTepMUHUPOBAHHBIN Xa0C, CTPAHHBINA aTTPpaKTOp, OudypKalus, XxapakKTe-
pucTuveckue mokazareu JIsmyHoBa, cedenne u orobpaxkenue llyankape, XxaoTudaeckasi CHHXPO-
HU3AIUS.

Bubsnuorp. 4 nass. Ui. 6.

YK 517.929

3y6ep U.E., 'eaur A.X. MogansHas ctabuin3anuss HEKOTOPOTo KJIacCa PaBHOMEPHO
ynpasasiembix cucteM // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bem. 4. C. 53-59.
PaccmarpuBaercs cucrema
z=A()z +b(-)u,
e A() € R™™, b() € R™'. Dnementni marpunpt A(-) m cronbma b(-) orpamu-
YEHBl W SBJSIIOTCS HEYyIPEXKJAMUMA  (DyHKIMOHAJAMHA TPOU3BOJIBHON NPUPOJBI, NPUYEM

inf | A" ()b(), -+, A()D(-),b()] > 0.

ITo BEIGPAHHOMY HOCTOSIHHOMY CIIEKTPY, DACIOJIO?KEHHOMY B JIEBOH I10JIy IJIOCKOCTH, CTPOUTCS
obparHast ¢Bs13b u = (s(-), =), K0adUIUEHTEI KOTOPOI BbIpaxkaroTcs depes syteMeHTsl A(-) u b(+).
Haiiyiens! ycsioBusi, Ipu KOTOPBIX 3aMKHYTasl CUCTEMa IJI06AJIbHO SKCIOHEHIMATILHO YCTOHINEBA.
AHaJloru4HBI Pe3y/IbTAT IOy YeH JJIsl CUCTEMBI

z(k+1) = A(k)z(k) + b(k)u(k).

Karoveswie caosa: MoJasIbHast CTaONIN3aIsl, HeJIMHEHHBIE CUCTEMbI, DABHOMEDHASsT YIIPABJIs-
€MOCTb.
Bubsnuorp. 5 Hass.

VK 512.53

JIu 9. ITpobiaema KOHEYHOI 6a3UPYEMOCTH [IJisl IPSIMOTO IPOU3BEAEHUA OJHOTO J-Tpu-
BHAJILHOIO MOHOWZA U I'PYIII KOHeYHOI sKcnoHeHTh! // Bectn. C.-Ilerep6. yu-ta. Cep. 1.
2013. Bomr. 4. C. 60-64.

JlokazaHo, 9TO MpsSIMOE MPOHM3BE/EHHE J-TpuBHAIbHOrO MoHOUAa S(ryx) m 060N HEKOM-
MYTATUBHOW I'PYTIIbl KOHEYHON 9KCIIOHEHTHI HECKOHEYHO 6a3upyeMo. DTOT PE3YJIbTAT [O3BOJISET
[IOJIyYUTH HOBBIE, BOJIee IPOCThIE IPUMEPHI JABYX KOHEYHO 6a3uPyeMbIX KOHEUYHBIX MOHOUJIOB, JJIsl
KOTOPBIX UX IIPOM3BeeHne GeckonedHo 6aszupyemo. OTCIofa CIemayeT, ITO IPSIMOe IPOM3BeIeHNe
MoHonzaa S(zyx) u moboil IpyNbl KOHEYHON SKCIOHEHTHI KOHEYHO GA3MPYyeMO, €CJIH M TOJIBKO
€CJIi IpyIia KOMMYTaTHBHA.

Karoveswie caosa: MOHOU, IIPsIMOE IIPOU3BEICHHE, IIPOOIeMa KOHETHON 0a3upyeMOCTH.

Bubawnorp. 14 nazs.

VK 519.248:519.218.8

Hekpyrkuu B.B. 3ameuyanne o HOpme ciydaiiHbIX raHkeJeBbIXx Marpun // Becrs.
C.-Ilerep6. yu-ta. Cep. 1. 2013. Boim. 4. C. 65-68.

B mocnennme rompl BHUMaHWE MHOTHX CIEIHAJUCTOB IO TEOPUU BEPOSTHOCTEI TTPUBJIEKA-
IOT aCUMIITOTUYECKHE CBOMCTBA CTPYKTYPUPOBAHHBIX CJIy4YaflHBIX MATPHUIl. B 4acTHOCTH, B CTaThe
R. Adamczak (J. Theoret. Probab. Vol. 23, 2010) nokasano, 9T0 mpu JOCTATOIHO CIAGBIX yCJIO-
BUSIX KBaJIpaT CIEKTPAIBHON HOPMBI OOJIBIITNX KBAIPATHBIX TAHKEJIEBBIX MATPUIL, TOPOXKIEHHBIX
HE3aBUCHUMBIMH OJMHAKOBO PACIPEETIEHHBIMU CIy YaifHBIMU BEJIMINHAMU, PACTET C BEPOATHOCTHIO
1 xak N In(N), rne N — pasmep marpunbl. Ha OCHOBaHME STHX PE3YJIBTATOB U MCHOJIB3Ys TEX-
HUKY ¥ HJEU [UTUPOBAHHOI pabOThHI, B HACTOAIIEH CTAaThbe JOKa3bIBAETCs, UTO IPU HEKOTOPBIX
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OrpaHUYEHUsIX KBJIPAT CIIEKTPAJBHON HOPMBI OOJIBIIUX IMPIMOYTOJbHBIX I'AHKEJIEBBIX MAaTPHII,
MTOPOZK/IEHHBIX JTUHEHHBIMU CTAIMOHAPHBIMU TTOCJIEI0BATEILHOCTIIMU, C BEPOSTHOCTHIO 1 HE MOYKET
pactu 6bicTpee, gem N In(N), rme N — 9ucyio pa3imaHbIX 3JIEMEHTOB TaHKeIeBol Marpuibl. Kak
ykazano B V. Nekrutkin (Statistics and its Interface. Vol. 3, 2010), sToT pe3ysbraT MOXKeT GLITH
MOJIE3eH TpU OG0CHOBAHUY (C TIOMOIIBIO PSIZIOB TEOPUU BO3MYIICHWI) TAK HA3BIBAEMBIX «METOJIOB
MIOIIPOCTPAHCTBA CUTHAJIOB», YACTO WCIIOJIb3yEMBIX HpU 00pabOTKe BPEMEHHBIX PsifioB. Kpome
OCHOBHOI'O P€3yJIbTaTa, B CTAThE IPUBEIEHBI HEKOTOPbIE IPUMEPDBI M 00CYKI€HUE TOYHOCTH ITOJTY-
YEeHHOTO HEPABEHCTBA.

Kmouesvie caosa: ciaydailHble TaHKEJIEBbI MAaTPUIIBI, JTUHEHHBIE CTAIMOHAPHDIE ITOCJIEI0Ba-
TEJILHOCTH, CIIEKTpaJibHasi HOpMa.

Bubauorp. 4 Ha3B.

YK 519.86:368

Toscruk T.M., Borgau B. 0. PekyppeHTHbIE ypaBHEHUS IJis1 BEPOSITHOCTEN pa3ope-
HUsI CTPAXOBOM KOMIAHUM [Jisi HEKOTOPBIX Moaesel pucka // Becrn. C.-Ilerep6. yu-Ta.
Cep. 1. 2013. Bem. 4. C. 69-79.

BoiBesienbl pekyppeHTHbIE HOPMYIIbI [IJIsi BEIYUCJIEHUs] BEPOSITHOCTEH PAa30PEHUsI CTPAXOBOA
KOMITAHWY [IPY BBIIJIATAX CTPAXOBBIX BO3MEIIEHMIA. 3a/laua PEeIIaeTcs JJis JIBYX MOJeJIeil pUCKa,
OJlHA W3 KOTOPBIX — KJlaccmdecKast Mojenb Kpamepa—J/lyrabepra, B KOTOpO# BeIWYWHBI CTpa-
XOBBIX BO3MEIIEHUH PaCIIPE/IeJIeHbl 110 IOKA3aTEeIbHOMY 3aKOHY. Bropast — puCKOBasi, B KOTOPOi
ciydJaiiHble IIPEMUU U CTPAXOBbIe BO3MEINEHUsI HE3aBUCUMBbI M MUMEIOT I0KA3aTeJIbHbIE Daclpe-
nenennsi. ducyio mpemuit — oHOPOIHBIN mportece [lyaccona, a cTpaxoBble CTydan TPOUCXOIST B
Te K& MOMEHTBI, B KOTOPbIE IIOCTYIIAIOT IIPEMHUM, HO UX MHTEHCUBHOCTH PaBHA HEKOTOPOIi J0Jie
OT MHTEHCHUBHOCTH UMCJIa IpeMuii. [jisi BTOpOil MOJIEN HaXOMsTCS BEPOSTHOCTH PA30OPEHUs Ha
KOHEYHOM WHTEpPBAJIe.

Karoveswie caosa: BEepOATHOCTb pa3opeHusi, Mojenb Kpamepa—Jlynabepra, puckoBas Mo-
J1€J1b.

Bubnuorp. 6 nass. Ui 1. Taba. 3.

YK 539.3

Epmakos A.M., Pomanosa A. A. ledbopMalinsi CONPsi>KEHHBIX TPAHCBEPCAJIBLHO-U30-
TPOIHOM KPYTIJION IJIACTUHBI U chepudeckoii 060JI0UYKH MO AECTBUEM BHYTPEHHEro
nasaenns // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. B 4. C. 80-83.

PaccmarpuBaercss 3ajiada 0 HAIPSXKEHHO-IE(DOPMUPOBAHHOM COCTOSIHMM — COIIPSI?KEHHBIX
TPAHCBEPCATbHO-U30TPOITHON CPeprIecKOil 060TOUKN M KPYTJION TLIACTUHBI, HAXOMSIIIXCS IO
JefiCTBUEM BHYTPEHHEr0 HOPMAJILHOTO JTaBJIeHUs. 3a/1ada PEIaeTcs: C UCIOIb30BAHNEM KOHETHO-
ameMeHTHBIX TakeToB Adina 2 u Ansys 14, knaccundeckoit Teopun 060J109€K U TEOPUN aHU3OTPOTI-
HBIX obosiouek PogmonoBoiti—TuraeBa—YepHbixa, MO3BOSIONIEH yIECTh BIUSHUE MTOTEPETHOTO
CIIBUTA W M3MEHeHue TOMMMUHBL. [[poBoanTCst cpaBHEHME PE3YIbTATOB, MOy Y€HHBIX C TPUMEHEHH-
€M PacCMOTPEHHBIX METOOB. 3aJadu O HAIPSXKEHHO-1e(POPMUPOBAHHOM COCTOSIHUU COIIPSI?KEH-
HBIX 000JI0UEK MO/ IeHCTBHEM HOPMAJbHOTO BHYTPEHHETO JIaBJIEHUST BAXKHBI JJTsT MOJETUPOBAHIIS
nedopMany penieTyaToil NJIACTUHBL JUCKA 3PUTEJILHOrO HEPBa. B M30TPONHOM ciiydae pe3yJib-
TaThl, IIOJyYEeHHbIE C UCIIOJIb30BAaHUEM TEOPHUil 060JI09eK 1 000JI0UEIHBIX JIEMEHTOB JIOCTATOYHO
6m3Kku MexXay coboit. OgHAKO, Pe3yJIbTaT, MOJyIEeHHbIN C UCIOIb30BaHNe 3-X MEPHOU MOJIesiHn,
[IOKa3aJI, 9TO MaKCUMAaJIbHBII TPOrub 1 pacuimpeHue OIOPHOro KOJIbIa OOJIbIIe, YeM OJIy YeHHbBIN
110 060JI09EYHBIM TEOPUsIM. 1 paHCcBepCcalibHas M30TPOIIUsI CKJIEPhl MAJIO BJIUSIET HA BEJIUIUHY PAC-
MIAPEHNST OMOPHOTO KOJIBI[A. ¥ 9eT MOJATIUBOCTH HA MEXKCJIOEBOU CIBUT CYIECTBEHHO YBEJTHYHU-
BaeT nporud. Tak, nmporud, moyvdaeMblii ¢ HCIOJIb30BaHUE ODOJIOYEYHBIX MOJIeJIEl ITPEBOCXOIUT
Pe3yJIbTATHI, TOJyYaeMble 10 TPEXMEPHON TEOpHH.

Karovesvie cao6a: aHU3aTpOIHBIE ODOJIOUKHU, CONPSIPKEHHBIE ODOJIOUKM, peIeTdaras IIa-
CTUHKA.

Bubnuorp. 5 nass. Ui. 1. Taba. 2.
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YK 531.3

3yen C. M. Crabunusamnus moJioXKeHusi paBHoBecus miaardgopmbl Crioapra ¢ Tpemsi
crenensmu cBoboapt // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. B 4. C. 84-92.

B pabore m3sydaercst 3amada BIOOpa OOPATHBIX CBSI3€il JJTst JTOCTUYKEHUs YCTONIUBOCTH TIO-
Jio2KeHus1 paBHOBecus 11aTdopmbl CToapTa ¢ TpeMsi CTEIEeHsSIMU CBOOOIbI.

st periennst 3a7aqu mpuMeHsieTcss TeopeMa JIsimyHOBa 06 YyCTOMYMBOCTY IO TIEPBOMY TTPHU-
oamkenuio. [IpuBejieHbI pe3ysibTaThbl PacyeToB.

Knaoueswie caosa: mrardopma Crioapra, ypaBHenusi Jlarpam:ka, Teopema JIsmyHnoBa 06
YCTOWYMBOCTH 110 IIEPBOMY NPUOJIMAKEHUIO.

Bubawnorp. 6 mass. Wi 3.

YK 531.36+531.384

Kyaemos A.C., Hepusakos . A. I[Ipumenenne anropurma KoBaumua nmnsi ucciieno-
BaHUs 334244 O ABUXKEHUU TsSI2KEJIOTO TeJia BpAallleHusl M0 aGCOJIIOTHO HIEPOXOBaTOM
niockocru // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bei. 4. C.93-102.

WurerpupoBanue ypaBHEHU JBUXKEHNUST MHOIUX MEXaAHUIECKUX CUCTEM CBOJIUTCS K PEITEHUTO
JmHeRHOTO AnddepeHnnaaIbHOr0 YPaBHEHUS BTOPOTO TOPSIJIKA C MIEPEMEHHBIMU KO3 puImeHTa-
mu. B 1986 rony amepukanckuit maremaruk Jx. KoBaund npeioKuit aaropuTM, ITO3BOJIAIONIHI
MTOJTy YUTh PEIleHre JIMHEHHOro g HepeHITnaIbHOTO YPaBHEHNSI BTOPOTO TIOPSIJIKA B CIIyYae, eCJIH
9TO peIleHne BBIPaXKaeTcsl Yepe3 TaK HasblBaeMble JINyBUJLIEBbI (pyHKIWMH. B ciaydae orcyTcTBus y
suHeitHOrO MddepeHInaIbHOTO YPaBHEHNSI JINY BUJIIJIEBBIX pellleHuii, anroput™ Kopaunya Takxe
MTO3BOJISIET YCTAHOBUTH 3TOT (DAKT.

B pabore obcy:xaercs mpuMmeHenne ajropurmMa KoBaduda K 3aja4de O JIBUXKEHUU TI>KEJIOTO
TBEPJIOrO TeJia, OTPAHUIEHHOIO TOBEPXHOCTHIO BPAICHU, 10 HEIIOBUKHOI aOCOIIOTHO IIIEPOXO-
BATOIl TOPU3OHTAJIBHOM TJIOCKOCTH. B pe3ysibTare MOy dYeHbl BBIBOILI O CYIIECTBOBAHUN PEITIEHUS
JTAHHOH 33/1a4H, BEIPAKAIONIEr0Cs Yepe3 JINYBUJIEBb! (DYHKIINN, B CJIydae, KOTJa KaTSIIeecs TeJI0
npesicTaBiisieT cO00# GECKOHEYHO TOHKMI IUCK, TUCK KOHEYHON TOJIIIINHBI, TapaboJIOn ] BPAIlleH s,
a TaK»Ke BepPETEeHOOOpAa3HOE TeJIo.

Karoveswie ca06a: TEJI0 BpallleHNsT; HETOJIOHOMHBIE CBSI3H; ajaroputM Kosadnda; 1y BUILIEBEI
peleHust.

Bubawuorp. 5 nass. Un. 2.

YK 539.3

Muxees A.B. JlokasibHasi ycTOMYMBOCTb cdepUIECKOil OBOJIOYKHM C 3aMOJHUTEIEM
IpU CUJIOBOM M TeMIreparypHoM Harpyxkenum // Becrn. C.-Ilerep6. yu-ta. Cep.1. 2013.
Bemm. 4. C.103-107.

PaccmarpuBaercst 3a1a4a yCcTONYNBOCTH TOHKOCTEHHOM cheprdeckoii 000/109Ku Moiesn Tu-
MOITIEHKO C 3aIIOJTHUTEJEeM MO/ JIeWCTBUEM BHEITHETO JABJEHUsI U paBHOMEPHOTO Harpesa. c-
cJle/lyeTcst 3aBUCUMOCTD IIapaMeTpa KPUTHYECKON HArpy3Kd OT IIapaMeTPOB CIBUTra, HarpeBa M
2KECTKOCTU OCHOBAHUSI.

Karouesvie caosa: 060I0OUKH, JOKAIbHAS yCTONYHBOCTD, TE€PMOYCTONIUBOCTD, TEMIIEPATYD-
HOe Harpy»KeHIe.

Bubsnuorp. 7 nass. Ui. 5.

YIK 532.70;533.6

Poiganesckas M.A.,, Pomanosa M. C. Onpeaejieine paBHOBECHOTO COCTaBa MOHU3O0-
BaHHBIX OOHOATOMHBIX ra3oB // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. B 4. C. 108-116.
PaccmarpuBaiorest cMecH, TOJIy9eHHBIE B PE3YJIbLTATE TEPMHYECKON HMOHUBAIMUA MPOCTPAH-
CTBEHHO-OJTHOPOJIHOI'O OJTHOATOMHOI'O rasa. a3 Npejnosaraercss HaCTOJIbKO Pa3pPeXKEHHBIM, 9TO
JlaKe B yCJIOBUSIX MHOTOKDATHOM MOHU3AIUU €ro MOXKHO CUMTATh UjealibHbIM. [ljis onpegesne-
HUsI PABHOBECHOI'O COCTaBa CMECH IIPEJJIaraeTCsi METOJ, B KOTOPOM HCIIOJIb3YIOTCsl PABHOBECHBIE
dbyHKIMY pacipe/iesieHust, COOTBETCTBY IOIIIE MAKCUMyMy SHTPOIMH. PaBHOBECHBIE KOHIIEHTPAIIUN
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KOMIIOHEHTOB CMECH OIPEIEISIOTCA B PE3yJIbTaTe NHTEIPUPOBAHNS 3TUX (PYHKIMIA 10 IPOCTpaH-
CTBY MMIIYJIBCOB M CyMMHUPOBAHUSI [0 YPOBHSIM 3JIEKTPOHHOM sHepruu. HemsBecTHbIE TApaMETPHI,
BXOAsAIMME B MYHKIIUN pAaCIpeeieHus], HaXOIsITCsT U3 yCJIoBuit HOpMupoBku. [lokazano, dro 3a-
Ja4a ompesesieHns] PABHOBECHOTO COCTaBa CMECH, COJEpPKalllell HeATPAJIbHBIE aTOMBI, JIEKTPOHBI
¥ MOHBI € 3apsaaoM +1, ..., +k, MOXKeT OBITH CBeJIeHAa K PEIIEeHUI0 OHOTO aJrebpanvdeckoro ypas-
wenus crenenu k + 1. Jlaercs perenme 9TOro ypaBHEHUsI B CUTYAIUsIX, KOTJa BO3MOYKHA JIUIIH
OJIHOKpATHAsl MJIM OJHOKPATHAS U JIByKpaTHAas MOHU3AIU aTOMOB. JlJIsT MJIIOCTpaliy TOKa3aHO
M3MEHEHNEe OTHOCUTEIbHBIX PABHOBECHBIX KOHIIEHTPAIUA ATOMOB, HOHOB U 9JIEKTPOHOB B 3aBHUCH-
MOCTH OT TE€MIIEpATYPhl B MOHU30BAHHOM BOJIOPOJI€ U JBYKPATHO MOHU30BAHHOM a30Te.

Knarouesvie carosa: GyHKIUS pacpeie/IeHns, HOHU3AIUsl, OJHOKPATHAS] HOHU3AIHS, IBYKPAT-
Hasl MOHU3AINS, aJJIATUBHbIE HHBAPUAHTHI CTOJIKHOBEHUHN, KOHIICHTPAIIH.

BubGauorp. 13 nazs. . 2.

YK 533.6

IIIymkos C.I. IIpocTpauncrBenHo-omHOpogHas pesakcanusa COz, BBIBEJEHHOTO U3 CO-
CTOSIHUSI PAaBHOBECHUS 34 CUYET IHEPreTUYeCKOlN HAKAYKKN Ha pa3Hble KoJjebaTesbHble
mozpl // Becrn. C.-Ilerep6. yu-Ta. Cep. 1. 2013. Bpur. 4. C. 117-126.

Pa6ora mocBsiiena onmmcaHWio MPOCTPAHCTBEHHO-OTHOPOIHON peTaKCaIlii YIJIEKUCIOTO Ta-
3a. PaccmarpuBaeTcsi yrileKUCIIbIi ra3 IpU yMEPEHHBIX TeMIIEPATypax, KOrJga B HeM BO30Y K I€HbI
BpaIaTeabHble U KOjebaTeTbHbIe CTEeHN CBOOOBI, HO JJIsi ONMUCAHUs KOJIe0ATETLHON SHeprun
MOXKHO WCIIOJIB30BaTh MOJEIb TapMOHUYECKOrO ocrumuiaTopa. lIlporecc komebaTebHON pestak-
caluy pasieisieTcss Ha HEeCKOJIbKO CTaJuil B 3aBHCHMOCTH OT yYHTHIBAEMBIX OOMEHOB dHeprueit
MEXKJ[y Pa3/JUIHBIMU KOJiebaTeJbHbIMU Mojgamu. Ha sramax 3aBepilieHusl KaxKJIOW CTajuu Bbl-
MMUCBIBAIOTCST KBa3UCTAIIMOHAPHBIE GyHKIMN pacupesenerus: Moiaekysan COz u cooTBeTCTBYOIINE
ycioBusi HOpMUPOBKU. IIpu sHeprernyeckoil HaKaYKe Ha KaXK/IyI0 U3 MOJY IIOJIyYEHBbI 3aBUCH-
MOCTH TEMIIEPATYD Ha IMPOMEXKYTOYHBIX U OKOHYATEIbHBIX CTAIUSIX PEIaKCAIlui OT HAYAJIBHON
TeMIEPATyPhI Ta3a U TEMIEpaTyphbl Hakadku. [lokazaHo, 9To CcTaanu MeKMO0BOr0 0OMeHa MaJjio
BJIMSIIOT Ha TEMIIEPATYDY Ta3a.

Karouesvie cao6a: yriIeKUCIBIN Ta3, BpalllaTelbHbIE U KOJIEOATEbHBIE CTEIeHN CBOOOIBI, MO-
JleJIb TADMOHMYECKOI0 OCIMJLJISITOPA, PA3JIUYHbIE CTAJIMNA PEJIAKCAIUN, SHEPreTUIeCKas HaKadKa,
KosiebaTebHasT MO/a, (PYHKITUU PACIIPeIe/IeH s, yCJIOBUSI HOPMUPOBKH, J1e(DEKT PEe30HAHCA KOJIe-
GaTeIbHBIX OOMEHOB.

Bubnuorp. 13 mazs. . 8.

VIIK 52-64

Komecos A.K., Kponauesa H. 0. HekoTropbie acumnrorudeckue (popmMyJibl B TEOPUU
HecTalMoHApHOro nepeHoca usiay4denusi // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bpm. 4.
C.127-133.

PaccmarpuBaercs HeCTaIMOHAPHBIN IEPEHOC MOHOXPOMATHYECKOTO U3JIydeHUs] B GECKOHEeH-
Hoii cpene. [Ipemqnosaraercs, 4To cpejia OCBEIeHa MITHOBEHHBIM IIJIOCKUM HJI TOYEYHBIM HCTOYHU-
koM sHeprun. Cpena cunraercs ogHOpoaHOoNR. OHA XapaKTepu3yeTcsl CJAEAYIOMUMY OITHIeCKIMI
mapaMeTpamMu: O0bEMHBIM KO3(MDMUITNEHTOM TOTJIONIEHUS (v, aIb0EeI0 OJHOKPATHOTO PACCESTHUS A
¥ MHIMKATPUCOH paccesiHus, IPEJCTABUMOI B BHJE Pa3JI0KEHUs B KOHEUHBIN Psi IT0 ITOJTUHOMAM
Jlexxannpa. IIpuanmaercs BO BHUMaHMe KOHEIHOCTH CKOPOCTH CBETA ¥ OIPEIEJIEHHAs IPOJIOJIKH-
TEJILHOCTD IIPOIIECCa PACCESTHUSI CBETA.

Uccnenyercss mosne msiiydeHust Ha OOJBIINX ONTHYECKUX PACCTOAHUAAX T OT HCTOYHUKOB
(7 > 1). Ucrunnoe morsnomieHue ceera B cpefe cumraercs ManbiM (1 — A < 1). Acumnrorn-
YeCKre BBIPAXKEHU JJIs CPe/IHel MHTEHCUBHOCTH U IIOTOKA M3JIyYeHHs IOJIYYAIOTCS IIPU ITOMOIIH
MeToaukH, npejyioykennoir V. H. MununbiM.

Wurerpo-nuddepenimanbable ypaBHEHNS HECTAIMOHAPHOI'O [TIEPEHOCA U3JTy Y€HUSI B IIJIOCKOM
niin chepUIecKoil cpejie IpHU IIOMOIH IpeobpasoBanns Jlamraca IpeBpaIaoTcs B COOTBETCTBYIO-
e ypaBHEHUs /11 CTAIMOHAPHOIO ciaydast. [Ipu 9ToM u3MeHSI0TCs 3HaYEHNs TapaMeTPOB (¢ U .
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C nomoinpio 3tux ypasuenuii Merogom Keiiza nosy4darorcs popMysibl jiJisi ”HTEHCUBHOCTH CTAIU-
OHAPHOTO M3JIyYEHUsI, BbIpAXKAIOIIecs: depe3 0bobmennbie pyHKImu. 13 stux dopmys ciaeayor
ACHUMIITOTUYECKIE BBIDayKeHUs JIJIsI CPeTHEel MHTEHCUBHOCTH U TTOTOKA U3JTyvdeHusi. [ [pumenennem
K HAM OOpaTHOro mpeobpazoBanus Jlamiraca mosydaroTcs COOTBETCTBYIONNE aCHMITOTHUYECKIE
BOPMYJIBL 171l YKA3aHHBIX BEJIUYNH, 3aBUCHIIAX OT BPEMEHU.

Karouesvie ca06a: HECTAITMOHAPTHBIN TEPEHOC U3JIYUEHUsI, TUIOCKANH UCTOYHUK SHEPTHUH, TO-
YEYHBI UCTOYHHMK SHEPIUU, 10JIe U3JIyUeHUs], aCUMIITOTHIeCKUue (hOPMYJIbI.

Bubawnorp. 14 nazs.

VIIK 521.11

CamunukoBa T.H.,, Xonmepuukos K.B. ¥YpaBHeHust ABu>KeHusi B OCKYJIUPYIOMINX
JlIeMeHTax B pas3iam4Hbix cucremax orcdera // Becrn. C.-Ilerep6. ym-ta. Cep.1. 2013.
B 4. C. 134-145.

Kiaccuueckue ypaBHeHusi Dityiepa, OMUCHIBAIONINE U3MEHEHHWE OCKYJIUPYIOINIUX JIEMEHTOB
opbuUT HEOECHBIX TeJI, YKECTKO TPUBSI3aHBI K ONPEIeJeHHON CHCTeMe OTCUeTa, BPAIAoINIeiicss B
R3 ¢ yrioBoil CKOPOCTBIO, H3MEHSIIONIEiCsl KAK 110 BEJMYUHE, TaK ¥ 10 HAIPABJIEHWIO. BexTop
YIVIOBO# CKOPOCTH 3apaHee HEM3BECTEH, IIOCKOJIbKY OH 3aBHCHT OT ITOJIOXKEHUSI U CKOPOCTH Hebec-
HOrO Tesa. [Ipuanna ucnob30BaHUsT CenudpUIECKON CHCTEMBI OTCYETAa COCTOUT B IIPOCTOM BHJIE
coorBercTByONMX ypaBHeHuil. OqHAKO B BeK MHMOPMATUKHU IIPOCTOTA YPABHEHWI OTXOJIUT Ha
BTOpO# myaH. B HacrosIell craTbe Mbl IPUBEJIEM UX JJIsi IPOU3BOJILHOM CHUCTEMBI OTCYETa, a
3aTeM KOHKDETH3WpPYeM B Hambojiee ymoTpeOUTEBbHBIX CHCTEMaX KOODIWHAT: IMepBOHAYAIBHOM
HEBPAIIAIOIIENHCsT; COILY TCTBYIOIIEH C OChIO abCIMCC 110 PaJINyCy-BEKTOPY; COIyTCTBYIOIIENH C OCHIO
abcmucce 1o BekTopy ckopoctr. CHIIOBOE IIOJIE€ CYATAEM IPOM3BOJIBHBIM, HE IIPE/oaras ero mo-
TEHITHAILHOCTU U TeM 60jiee KOHCEpBATUBHOCTH. B mporiecce BBIBOMA B YPABHEHUSIX TOSIBJISTIOTCSI
0CODEHHOCTH B HEKOTOPBIX TOYKaX OPOMTHI, OJTHAKO B OKOHYATE/JHHOM BHJE CHHIYJISPHOCTH HC-
qe3ar0T. Pa3ymeercsi, 0CTaroTCsi M3BECTHBIE OCOOEHHOCTH B CJIydae KPYTOBBIX OpOUT u OopOHUT C
HYJIEBBIM HAKJIOHOM K OCHOBHOH IIJIOCKOCTH.

Karouesvie caosa: OCKyNHPYIOIas OpOMTA, BPAIMAIONIASCS CHCTEMa OTCYETa, M3MEHEHHe
OCKYJIIPYIOIIUX JIEMEHTOB.

Bubnwnorp. 4 nass. Ui 2.

VK 521.96

Cokomnosa lO.P., Mankuu 3. M. O BiausinHum ydyera KOPPEJISIIIMOHHON HH@OpPMAIUUA
Ha IapaMeTpbl B3aUMHOI opueHTanyuu HebGecHbIX cucteMm orcuera // Becrn. C.-Ilerep6.
yu-Ta. Cep. 1. 2013. Bom. 4. C. 146-151.

B pabote npoBeieHO cpaBHEHHE PE3YILTATOB OIIPE/IEICHUS B3aNMHON OPUEHTAIINN HEOECHBIX
CHUCTEM OTCYeTa, 3aJ[aBAEMbIX KaTaJOraMU IIOJIOXKEHUH DPaJIMOMCTOYHUKOB, C TPEMsl CIIOCODaMM
ydeTa KOPPEJSIuii MeXK/Iy KOOPJAMHATAMH WMCTOYHWKOB: WCIOJIH30BAHUE HYJIEBBIX KOPPEJSIHil,
WCIIOJIb30BAHUE KOPPEJISIIIAi MEXK Iy TMPSIMBIM BOCXOXKJIEHMEM WM CKJIOHEHWEM OT/EeTbHBIX HCTOY-
HukoB (RA/DE) u y4yeT HOJIHBIX KOPPEJAIMOHHBIX MATPUI| CPABHABAEMBIX KATAJI0roB. TecToBble
BBIYWCJIEHUs] BBITIOJIHEHBI C JEBSITHIO0 KATAJOTaMH KOOPINHAT PAJIMONCTOYHUKOB, Oy I€HHBIMU B
BocbMU 1eHTpax aHammsa PCJIB-nabmonennit. B pesynbprare nccaeqoBanust 0Ka3aaoCh, 9TO yIeT
RA/DE xoppessiiuii Majio BJIMSET HA PE3yJbTATBl, B TO BPEMs KaK y9eT IIOJHBIX KOPPEJIAIy-
OHHBIX MAaTPWI] MPUBOJUT K 3aMETHBIM PACXOXKICHUSM MEXKJy YIJIAMU B3aUMHOUW OpHUEHTAIMe
KaTaJIoroB.

Karoweswie caosa: PCIB, KoopauHaThl paJMONCTOYHUKOB, KATAJIOIH PaHOUCTOYHUKOB.

Bubauorp. 4 wass. Ui. 2.
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ABSTRACTS

UDK 519.2

Ananjevskii S. M., Shulgina E. A. On the measure of the occupied part of a segment in
the “parking” problem // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 3-12.

A generalization of the well-known Renyi “parking” problem is studied. In the original state-
ment of this problem open intervals of the unit length fill a segment of a large size. The placement
of unit intervals is random. The asymptotic behavior of the mean of the number of placed intervals
is studied.

In this article the placed intervals are of a random length. The case when the length of the
placed intervals equals to 1 or 2 with even probability is studied. As opposed to the original
statement we study the measure of the occupied part of a segment of a large size. The asymptotic
behavior of the mean and the variance of the measure of the occupied part of the segment is
obtained.

Keywords: random filling, “parking” problem.

Bibliogr. 4 references.

UDK 519.21

Vallander S. S. Change of orientation for trajectories of one family of quadratic stochas-
tic maps // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 13-14.

Nonlinear bijective maps give us many interesting families of dynamic systems with discrete
time. In this short communication we suggest an example of a special machinery to the change of
orientation for trajectories of nonlinear planar maps (in fact these maps have probabilistic origin
and can be interpreted as oversimplified models in genetics; nevertheless we don’t discuss such
interpretation).

Trajectories of our quadratic maps look as helix-like sequences with infinitely many turns
forthcoming to the boundary of domain. The change of orientation appears as the parameter
crosses particular value corresponding to the identity map. Previous results of G.Kesten and
S. S. Vallander correspond to boundary values of parameter.

Keywords: families of quadratic maps, change of orientation.

Bibliogr. 4 references.

UDK 511

Varukhina L. V., Deza E.I. On an estimate of the zeta sum and the Dirichlet divisor
problem // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 15-24.
In the paper new estimates of the trigonometric sums of special form Y . n't, called

by zeta sums, and similar trigonometric sums with characters 3", _ 5 x(n)n’ are obtained (the
theorem 1). These estimates improve the classical results by I. M. Vinogradov, N. M. Korobov,
A. A. Karatsuba, etc. The proof is carried out by the method of I. M. Vinogradov with application
of new results in the Vinogradov’s mean value theorem and an optimum choice of a number of
the parameters arising during research. One of the central moments of the proof —improvement
of an estimate of the trigonometrical sum W =3, |20, <, eZrilareytotara’y)) Ly, e R,
b,r € N, by means of its consecutive exponentiation of k2. Use of the specified estimates of the
zeta sums and the sums similar to them with characters, allowed to receive new estimates of the
Riemann zeta-function and the Dirichlet L-functions in the critical strip (Theorem 2). On the
basis of this information on behavior of functions ((s) and L(s, x) in the critical strip new results
in the Dirichlet divisor problem and its analogs in number fields are obtained. More exactly,

. . 1—ck—2/3\ . .
the constant ¢ in the exponent of residual members O(z ) in the asymptotic formulas for
Dy(z) =3, <, Te(n) and Cx(2) =3_,, ., <, x1(n1)-...-xx(nx) is improved — the value ¢ = =
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is obtained (Theorem 3). Besides, the corresponding constants of residual members of a problem
of divisors in square and m-circular fields are specified (Theorem 4). It improves E. I. Panteleeva
(Deza) results, where the value ¢ = 2 was considered.

Keywords: zeta sum, Riemann zeta-function, Dirichlet L-functions, Dirichlet divisor problem,
Vinogradov method.

Bibliogr. 8 references.

UDK 517.925.53

Vasilieva E. V. Smooth diffeomorphisms of three-dimensional space with stable peri-
odic points // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 25-29.

The goal of this work is to prove the following result: there is a set of diffeomorphisms
of three-dimensional space with the infinite set of stable periodic points which are situated in
a neighborhood of the non-transversal homoclinic point. The characteristic exponents of these
points are separated from zero.

Keywords: diffeomorphisms of three-dimentional space, homoclinic points, stable periodic
points.

Bibliogr. 7 references.

UDK 519.217.2

Vorotov A. A. Occupation time Markov property for countable Markov chains with
respect to several states // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 30-40.

We generalize the results of the Markov property for the occupation time process 7 for
homogeneous Markov chain. Suppose that the “present” concentrate not in one state but in several
(for simplicity, in two). Let us consider a random walk on a polygon and let us take two of its
vertices as a “present”. It is known that in that case the occupation time 7 is not Markovian. On
the other hand it is obvious that if one of the “present” vertices is essential (i.e. its removal leads
the lost of connectivity) then 7 is Markovian. It is interesting is there a Markov property on less
restrictive assumptions. Unfortunately the answer is no.

For some graphs there are another natural ways of Markov property generalization. For
example, let us consider an infinite “ladder” and the occupation time process for each “rung”. It
could be shown the even in that case the occupation time process isn’t Markovian.

Therefore in some sense the Markov property for the occupation time determines by the
“present”. Or more precisely by an amount of states in the “present”.

Keywords: occupation time, Markov property, Green function.

Bibliogr. 7 references. Fig. 1.

UDK 004.415:004.942

Zinchenko A. Yu. Analytical and numerical study of nonlinear dynamics of a finance
system // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 41-52.

In this paper, a mathematical model of a nonlinear finance chaotic system showing compli-
cated regular and chaotic behaviors is investigated. Based on the Lyapunov function, definitions
of globally exponentially attractive set and positive invariant are introduced. Theorems on the
existence of the globally exponentially attractive set and positive invariant, of periodic solutions,
of Poincare—Andronov—Hopf bifurcation existence and theorems in the field of control of attrac-
tors are formulated and proved. Based on complex numerical investigation, for the first time for
this system one has built a map of dynamic regimes depending on the bifurcation parameter and
one has found all the major transition scenarios to deterministic chaos.

Keywords: deterministic chaos, strange attractor, bifurcation, Lyapunov characteristic expo-
nent, Poincaré section and map, chaotic synchronization.

Bibliogr. 4 references. Fig. 6.
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UDK 517.929

Zuber I. E., Gelig A. Kh. Modal stabilization of a certain class of uniformly controllable
systems // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 53-59.
A system
& =A( )z +b()u,
where A() € R™", b(-) € R™ ! is considered. The elements of the matrix A(-) and

the column b(-) are bounded and are arbitrary nonanticipating functionals, in which case
: n—1
nf AT ()b(), -5 ACIB(), b()] > 0.

By the chosen constant spectrum, placed in the left-hand of half-plane, the feedback u =
(s(+), ), the coefficients of which are expressed via the elements of A(-) and b(-), is constructed.
The conditions, under which the closed system is globally exponentially stable, are found. A
similar result is obtained for the system

e(k+1) = A(k)z(k) + b(k)u(k).

Keywords: modal stabilization, nonlinear systems, uniform controllability.
Bibliogr. 5 references.

UDK 512.53

Edmond W. H. Lee. Finite basis problem for the direct product of some J-trivial monoid
with groups of finite exponent // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4.
P. 60-64.

It is proved that the direct product of the J-trivial monoid S(zyz) with any noncommutative
group of finite exponent is non-finitely based. This result provides new, simpler examples of two
finitely based finite monoids for which their direct product is non-finitely based. It follows that
the direct product of the monoid S(zyz) with any group of finite exponent is finitely based if and
only if the group is commutative.

Keywords: monoid, direct product, finitely based, finite basis problem.

Bibliogr. 14 references.

UDK 519.248:519.218.8

Nekrutkin V. V. A remark on the norm of random Hankel matrices // Vestnik
St.Petersburg University. Ser. 1. 2013. Issue 4. P. 65-68.

In recent years, the asymptotic properties of large random structured matrices have attracted
the attention of many specialists in probability theory. In particular, R. Adamczak (J. Theoret.
Probab. Vol. 23, 2010) proved that under mild conditions the squared spectral norm of large N
by N Hankel matrices with independent identically distributed entries grow with probability 1 as
N In(N) — oco. In the paper we essentially use the results and the technique of R. Adamczak. It
is proved that with probability 1 the squared spectral norm of large rectangular Hankel matrices,
whose entries form a linear stationary random sequence, can not grow faster than N In(N), where
N stands for the number of different elements of the matrix. As it is mentioned in V. Nekrutkin
(Statistics and its Interface. Vol. 3, 2010), this fact is useful for the theoretical foundation of the
so-called «signal-subspace methods» of signal processing, based on perturbation expansions of
signal subspaces. Several examples, including the red-noise example, are discussed. Some remarks
on the precision of the final inequality are included.

Keywords: random Hankel matrices, linear stationary sequences, spectral norm.

Bibliogr. 4 references.
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UDK 519.86:368

Tovstik T. M., Bogdan V. Ju. Recurrent equations for the ruin probability of an insur-
ance company for some risk models // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4.
P. 69-79.

Recurrent relations are obtained for the ruin probability calculations of an insurance company
in moments of insurance amounts. The problem is solved for two risk models. One of them is the
classic Kramer—Lundberg model in which insurance amounts are distributed by an exponential
law. In the second model random premiums and random insurance amounts are independent
and also distributed by an exponential law. The number of premiums is a homogeneous Poisson
process, and the claim moments take place in the same moments as the premium receiving, but
the frequency of the claim moments is less than the premium receiving. The obtained relations
alloy us to calculate the ruin probabilities in the infinite long time interval, and also to estimate
for the first model and to calculate for the second model the ruin probabilities in the finite time
interval.

Keywords: ruin probability, Kramer—Lundberg model, risk model.

Bibliogr. 6 references. Fig. 1. Tabl. 3.

UDK 539.3

Ermakov A. M., Romanova A. A. The stress-strained state of the conjugated transversal-
isotropic circular plate and the spherical shell under the influence of internal pressure
// Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 80-83.

The stress-strained problem of the state of a conjugated transversal-isotropic spherical shell
and a circular plate under the influence of internal pressure is studied. This problem is solved with
the use of the finite-element packages Ansys 14 and Adina 2, the classical shell theory and the
theory of anisotropic shell of Rodinova—Titaev—Chernykh, which takes into account the effect
of cross-section shear and thickness change. A comparison of the results obtained with the use
of the theories under consideration is conducted. The problems of the stress-strained state of the
conjugated transversal-isotropic shells under the influence of internal pressure are important for
modeling a deformation of the Lamina Cribrosa.

The main results of this work are the following. In the isotropic case the results obtained
with the use of shell theories and shell finite elements are close to each other. However, the results
obtained with the use of the 3-dimensional model have shown that the maximum displacement
and the expansion of the support ring are bigger than the same characteristics obtained by the
shell theories. The mechanical properties of plates slightly influences the expansion of the support
ring. This parameter depends mainly on elasticity properties of the scleral shell. However, the
influence of cross section increases displacement in the pole point. So the displacement obtained
with the use of the shell models exceed the results obtained by 3-dimensional theory.

Keywords: anisotropic shells, conjugated shells, Lamina Cribrosa.

Bibliogr. 5 references. Fig. 1. Tabl. 2.

UDK 531.3

Zuev S. M. Stabilization of the equilibrium Stewart platform with three degrees of
freedom // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 84-92.

The mechanism considered in this paper consists of a mobile platform which is modeled as
a thin disc. The disc is connected to a fixed base by means of the three weightless rods, which
could change their lengths. The equilibrium position instability is shown.

The selection of feedback to achieve stability of Stewart’s platform equilibrium position with
three degrees of freedom is studied.

The problem of horizontal equilibrium stability in three-dimensional space is solved. The
direct and inverse kinematics equations are written by the matrix of rotation movable relative
coordinate to the fixed coordinate system. A second kind Lagrange equations is composed.
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The linearized system of the second kind Lagrange equations is split into three independent
systems with respect to each of all generalized coordinates. According to Lyapunov’s theorem,
the parameters of the feedback to ensure the asymptotic stability of the equilibrium position are
derived. The calculation results are presented.

Keywords: Stewart platform, Lagrange equations, Lyapunov’s theorem on stability in the
first approximation.

Bibliogr. 6 references. Fig. 3.

UDK 531.36+531.384

Kuleshov A. S., Chernyakov G. A. Application of the Kovacic algorithm to the problem
of motion of a heavy rigid dynamically symmetric body on a perfectly rough plane
// Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 93-102.

Investigation of the equations of motion of various mechanical systems is reduced to solving
of a second order linear differential equation. In 1986 the American mathematician J. Kovacic
proposed an algorithm for solving a second order linear differential equation for a case when
the solution can be expressed in terms of so called Liouvillian functions. Recall that Liouvillian
functions are functions that are built up from the rational functions by algebraic operations, taking
exponentials and by integration. If a linear differential equation has no Liouvillian solutions the
Kovacic algorithm also allows to ascertain this fact.

In this paper we discuss the application of the Kovacic algorithm to the problem of motion of
a rigid body on a perfectly rough horizontal plane. The conclusions of the existence of Liouvillian
solutions of the equations of motion of a rolling body are obtained in cases when the rolling body
is an infinitely thin disk, a disk of finite thickness, a paraboloid of revolution and a spindle-shaped
body.

Keywords: Rolling Body of Revolution, Nonholonomic Constraints, Kovacic Algorithm, Li-
ouvillian Solutions.

Bibliogr. 5 references. Fig. 2.

UDK 539.3

Miheev A. V. Local stability of a filled spherical shell under force and heating load
// Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 103-107.

In this work we consider the buckling problem for a filled thin-walled transversally isotropic
spherical shell under the external pressure and homogeneous heating in the framework of Timo-
shenko’s model. The Winkler’s model with the constant coefficient is used to describe the interac-
tion between the shell and the filler. The heating of the filler is neglected and the assumptions of
the local buckling theory are accepted. The various cases of the dependence of the critical loading
parameter on the parameters of shear, heating and rigidity of the filler are studied. The results
are presented in analytical and graphical forms. It is found, that during uniform compression
of spherical shell the critical loading decreases with the increase of the temperature and shift.
For the filler with the small stiffness the shift exerts main influence, for the higher stiffness the
heating of the shell plays the main role. Wherein the increase of the stiffness of the filler the value
of critical load may either increase or decrease depending on the interrelations of the parameters
of shift and temperature.

Keywords: shells, local buckling, thermal buckling, temperature load.

Bibliogr. 7 references. Fig. 5.

UDK 532.70;533.6

Rydalevskaya M. A., Romanova M. S. Determination of the equilibrium composition of
ionized mono-atomic gases // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4.
P. 108-116.

Mixtures, resulting from the thermal ionization of a spatially uniform mono-atomic gas, are
considered. The gas is assumed so rarefied that even by its multiple ionization it can be regarded as
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ideal. For determining the mixture equilibrium composition it is proposed the method in which the
distribution functions, corresponding to maximum entropy, are used. Equilibrium concentrations
of the mixture components are determined as a result of integration over the space of impulses
and the summation over the levels of electronic energy of these functions. Unknown parameters
in the distribution functions are found from the normalization conditions. It is shown that the
problem of determining the equilibrium composition of the mixture, which contains neutral atoms,
electrons and ions with charge +1,...,4+k, may be reduced to the solution of one algebraic equation
of degree k + 1. The solution of these equations is given in the situations when only first-order
ionization or first- and second-order ionizations of atoms are possible. For an illustration, it is
shown the change of relative equilibrium concentrations of atoms, ions and electrons depending
on the temperature in the ionized hydrogen and in the nitrogen with the first- and second-order
ionization.

Keywords: distribution function, ionization, first-order ionization, re-ionization, second-order
ionization, additive invariants of collision, concentrations.

Bibliogr. 13 references. Fig. 2.

UDK 533.6

Shumkov S. G. Spatially uniform relaxation of CO2 removed from an equilibrium
state at the expense of a energy excitation of various vibrational modes // Vestnik
St.Petersburg University. Ser. 1. 2013. Issue 4. P. 117-126.

Spatially uniform relaxation of carbon dioxide with rotational and vibrational degrees of
freedom are considered. For the description of the molecular vibrational energy at moderate tem-
peratures the model of harmonic oscillator is used. The distribution functions and consistent
normality conditions at the moment of each relaxation stage completion are written out. De-
pendences of temperatures of gas at the moment of diverse relaxation stages completion from
temperature of a excitation and initial temperature of gas are received. Insignificant influence of
intermode exchange stages on gas temperature is revealed.

Keywords: carbon dioxide, rotational and vibrational degrees of freedom, harmonic oscillator,
diverse relaxation stages, energy excitation, vibrational mode-distribution functions, normality
conditions, resonance defect of vibrational exchanges.

Bibliogr. 13 references. Fig. 3.

UDK 52-64

Kolesov A. K., Kropacheva N. Yu. Some asymptotic expressions in the theory of non-
stationary transfer of radiation // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4.
P. 127-133.

Nonstationary monochromatic radiative transfer in an infinite medium has been considered.
It is supposed that the medium is illuminated by a momentary plane or point energy source. The
medium is assumed to be homogeneous. Its optical properties are characterized by the volume
absorption coefficient «, the single-scattering albedo A\ and the anisotropic phase function, which
is represented by a finite sum of Legendre polynomials. It is taken into account the finite speed
of light and a definite length of the light scattering process.

The radiation field at large optical distances 7 from sources of radiation (7 > 1) is inves-
tigated. A true absorption of light in the medium is assumed to be small (1 — A < 1). The
asymptotic expressions for the mean intensity and the radiative flux have been obtained by using
the technique proposed by I. N. Minin.

Partial differential-integral equations of nonstationary radiation transfer in plane or spher-
ical mediums are transformed into corresponding equations for the stationary case by means of
the Laplace transformation. For all this the parameters o and A change their values. With the
help of these equations the expressions for the intensity of stationary radiation in terms of gen-
eralized functions have been found by means of the Case method. By means of these expressions
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the asymptotic formulae for the mean intensity and the radiative flux have been obtained for
stationary radiation fields. From these formulae the corresponding asymptotic expressions for
time-dependent case have been reduced by using inverse Laplace transformations.

Keywords: nonstationary radiative transfer, plane energy source, point energy source, radi-
ation field, asymptotic expressions.

Bibliogr. 14 references.

UDK 521.11

Sannikova T. N., Kholshevnikov K. V. Equation of motion in osculating elements in dif-
ferent reference frames // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 4. P. 134-145.
Classical Euler equations describing the rate of change of osculating elements of celestial
bodies orbits are stringently attached to a certain reference frame. The last rotates in R® with
an angular velocity varying both in magnitude and in direction. The angular velocity vector is
unknown a priori as it depends on the position and velocity of the celestial body. A reason to use
the specific reference frame lies in a simple form of corresponding equations. But the simplicity of
equations retreats to the second place in the era of informatics. In the present paper we draw them
for an arbitrary reference frame, and then realize them in the most frequently used coordinate
systems: the primary non-rotating one; an accompanying one with the x-axis situated along
the radius-vector; an accompanying one with the z-axis situated along the velocity vector. We
consider an arbitrary force field not supposing it being a potential, and a fortiori a conservative
one. Several singularities appear in equations at certain points of the orbit during the output of
formulae, but they disappear in the final form. Of course, the well-known singularities remain in
case of circular orbits, and orbits with zero inclination with respect to the main plane.
Keywords: osculating orbit, rotating reference frame, variation of osculating elements.
Bibliogr. 4 references. Fig. 2.

UDK 521.96

Sokolova Ju. R., Malkin Z. M. On impact of the correlation information on the orienta-
tion parameters between celestial reference frames // Vestnik St.Petersburg University.
Ser. 1. 2013. Issue 4. P. 146-151.

During comparison of the catalogues of radio source positions derived from the VLBI obser-
vations a special attention is usually given to determination of the mutual orientation between
celestial reference frames realized by these catalogues. In this study, we have made a comparisons
of results of determination of the angles of mutual orientation between catalogues with three
methods of accounting for the correlation information: using the position errors only, using only
the RA/DE correlations reported in radio source position catalogues in the IERS format, and us-
ing the full correlation matrix. Test computations were performed with nine catalogues computed
in eight centres of analysis of the VLBI observations. Only two of these catalogues were published
together with full covariance matrices, whereas seven catalogues were published with RA /DE cor-
relations only. Our analysis has shown that using the RA/DE correlations only slightly influences
the computed rotational angles, whereas using the full correlation matrices leads to substantial
change in the orientation parameters between the compared catalogues. The results obtained in
this study can be also useful for comparison of other position catalogues realizing a celestial or
terrestrial reference frames.

Keywords: VLBI, radio source coordinates, radio source catalogues.
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