JocaiizkeHHs1 aKTyaIbHHUX NPo0/eM Teopil BUIIAJKOBHX NPOLECiB, MATEMATHYHOI0 aHATI3Y
Ta KpailoBHUX 32/1a4 MaTeMAaTUYHOI Qi3UKH
HccnenoBanue akTyaabHbIX PO0JIeM TEOPHH CJIYYaiiHBIX IPOLECCOB, MATEMATHYECKOI 0
aHAJIN3a ¥ KPaeBbIX 32124 MaTeMaTHYeCKO# (PM3UKH
Research of actual problems of theory of random processes, mathematical analysis and
boundary-value problems of mathematical physics

1. Homep nep:xaBHoi peecTpanii Temu - 01090001227
2. HaykoBwuii kepiBHHUK - 1.¢).-M.H., po¢. bynauria B.B., bBynaerua B.B., Buldygin V.V.
3. CyTb po3poOKH, OCHOBHI pe3yJIbTaTH.

(yxp.)

Cytp po3poOku mosisirae B: 1) y3arampbHeHHI Teopii (QYHKIH 3 MpaBWIBHOK 3MIHOIO Ta
MOJIaJIbIIOMY PO3BHUTKY TeOpii IceBAOperyaspHuX (yHKUiHd; 2) po3BUTKY Teopii (yHKUiH 3
HEBUPO/DKCHUMHU TPYIAMH PETYISPHUX TOYOK; 3) BUBUECHHI aCHMIITOTHYHOI MOBEIIHKH PO3B’SI3KIB
CTOXaCTUYHUX JU(PEpCHIiAIbHUX PiBHAHb, 4) BUBYCHHI ACHMNTOTUYHOI ITOBEIIHKH OLIHOK
GyHKIIOHATFHUX [MApaMEeTPiB BHITAAKOBHMX INIPOIECiB Ta cucTeM Bonbreppa; 5) mocmimkeHHi
pO3MOAiTiB (hYHKIIOHANIIB BUIAJAKOBHUX MPOLECIB Ta TOJIB, 30KpeMa raycciBChbkux; 6) moOymoBi
HOBMX y3arajbHCHb TilEpPreoMeTPHUUHUX (DYHKI[IH Ta JOCIIKEHHS X BJACTUBOCTEH; 7) MOOYI0BI
HOBHX THUITM IHTETPAIbHUX MIEPETBOPEHB TA IHTETPANBbHUX PIBHSIHb.

VY3aranpHeHO BimoMy Teopemy Kapamarw, mpo acHMNTOTHYHY TMOBEIIHKY 1HTErpajiiB Bij
GyHKLIH 3 NpaBWIBHOIO 3MIHOIO, Ha IHTErpanu BiA (QYHKLIH 3 HEBUPOPKEHUMHM TpyIaMu
PETyJISPHUX TOUOK.

JloBeIeHO TeopeMH NpO AYalbHICTh ACUMITOTHYHOI NMOBEIIHKM YaCTKU (YHKIIH Ta 4acTKH
y3arajgbHeHUX oOepHeHHX (GyHKIIH. [le 103BOaMIO BCTAHOBUTH YMOBH Ha KOe(iIli€eHTH 3CyBYy Ta
mudy3ii cTOXacTHYHMX JAU(EpeHLIANbHUX pPIBHSAHb, 3a SAKHUX pO3B’SI3KM LUX pIBHAHb €
ACUMIITOTUYHO €KBIBAJICHTHUMH 3 PO3B’SI3KaMHU 3BUYAMHHUX TU(EPEHITIaATbHUX PIBHSHbD.

3HalIeHO PO3MOIUIH HIMPOKOTO Kiacy (yHKIIOHAIIB Bix mosist YeHrioBa. 30KpeMa, 3Hai1eHO
TOYHI BHpa3d Il PO3MOAUTIB MAaKCHUMyMY TIOJS B3JOBX KpPHUBOJIHIMHMX IUIAXIB, a TaKOX,
BCTAQHOBJICHO ACUMITTOTHYHY MOBEIIHKY X PO3MO/LIIB.

3anpoBa/PKEHO HOBI y3araJlbHEHHS TilepreoMeTpudHoi (YHKIII, JOCITIIKEHO iX OCHOBHI
BJIACTUBOCTI, MOJAHO 3aCTOCYBaHHA B Teopii crmeuianbHUX (QYHKLIH, B Teopii IHTErpaJbHUX
MePETBOPEHB, IHTETPAIIBHOTO YHCIICHHS, TIPH PO3B’sA3aHHI KpalOBHX 3aja4 MaTeMaTU4YHOT (Pi3UKH
Ta iH. BcTaHOBIEHO HOBI KOMIO3UIIIHHI CIIBBIAHOMICHHS ISl OMEPATOpiB APOOOBOTO IHTETPO-
nudepeHITiFoBaHHS

Po3rnsiHyTO CTOXaCTHMYHHMM MiIXiA O 3a4a4l OLIHIOBAHHS HEBIAOMOi IMITYJIbCHOI (yHKIIi
BIUIMBY HECTIMKHUX JIHIMHUX cucTeM BonbTepa 3 ypaxyBaHHSIM BHYTPIIIHIX ITyMiB CHCTEMH. 3a
JIOMIOMOTOI0 TeOpii 6araTOBUMIPHUX CUHTYJISIPHHUX IHTETPaJiB 3 MUKIIYHUMU SPaMH, BCTAHOBIIEHO
HOBI yMOBHM AaCHMNTOTHYHOI HOPMAJIbHOCTI BIAMOBIJHUX OIIIHOK 1 JOBEAEHO 301KHICTH
(byHKI10HAJIB BiJ] OI[IHOK.

(poc.)

CyTb pa3paboTku COCTOUT B: 1) 0000IIEHUH TEOPUH MPABUIBHO MEHSIOMNXCS (QYHKIUN U
JTaNbHEHIIIEM Pa3BUTHU TEOPHH TICEBIOPETYJISAPHBIX (DYHKIMI; 2) pa3BUTHH Teopuu (GYHKIHHA C
HEBBIPOXKIEHHBIMU TPYIIAMU PETYJSIPHBIX TOYEK; 3) MU3YYCHHHM ACHUMITOTUYECKOTO TOBEICHHUS
pelieHni croxacTudeckux AudQepeHInanbHbIX YpaBHEHUH; 4) HM3y4yeHUH acCUMITOTUYECKOTO
MOBE/ICHUS OIICHOK (PYHKIIMOHAIBHBIX MMApaMETPOB CIy4allHBIX MTPOIIECCOB U cucTeM Bonbreppa; 5)
WCCIIEIOBAHUM pacIipeiecieHnii (DYHKITMOHAJIOB CIIyYallHBIX MPOIIECCOB M TOJIEH, B YAaCTHOCTH
raycCOBCKHX; 0) TIOCTPOCHMM HOBBIX OOOOIIEHHMI THIEpreoMeTpudeckux (QyHKIuUi u
UCCIIEIOBAaHUHM WX CBOMCTB; 7) MOCTPOEHHUH HOBBIX THUIIOB HHTETpalIbHbIX IpeoOpazoBaHUN U
MHTETPAJIbHBIX YPAaBHEHUH.

N3BectHas teopema KapamaTel 00 acCUMOTOTHYECKOM MOBEIECHUN MHTETPAJIOB OT MPaBUILHO
MeHsromuxcs QyHKIui o00o0IIeHa Ha MHTErpanbl OT (PYHKIMI C HEBBIPOXKICHHBIMHU TPYIIIaAMU
PETYISPHBIX TOYEK.



I[OKaSaHBI TCOPCMBI O AYAaJIbHOCTU ACUMITOTHYCCKOTO IMOBCACHHA 4YaCTHOTO q)YHKLII/Iﬁ n
YaCTHOTO WX OOOOIIEHHBIX OOpaTHBIX (YHKIUH. DTO TMO3BOJUIO YCTAHOBHTH YCIOBUS Ha
KodppuuueHTsl cHoca M Iup@dy3UH CTOXAaCTHUECKUX JU(QepeHIMaIbHbIX YpaBHEHHH, MpU
KOTOPBIX PCIICHHSA OTUX ypaBHeHI/II\/'I ACUMIITOTUYCCKH 3KBHUBAJICHTHLI PCIICHHUAM OOBIKHOBEHHBIX
muddepeHranbHbIX ypaBHEHUH.

Haiinensr pacnpeneneHus mMUpoOKOTo Kiracca GyHKIMOHATIOB oT noJist YeHrora. B yactHOCTH,
HaﬁHGHBI TOYHBIC BBIPAKCHHUA IJId paclopCACIICHUA MAaKCUMyMa TIIOJIA BIOOJIb KpPIBOJIHHCfIHBIX
MyTEW; TAaK’KE€ YCTAaHOBJIEHA ACUMITOTHKA 3TUX PACIpEICTICHUI.

BBenensl HOBbIE 0000IICHNS TUIIEPIEOMETPHUECKON (PYHKIIMHU, UCCIEIOBAHbI X OCHOBHBIC
CBOWMCTBA, JaHbl WX MPHIOKEHUS B TEOPHH CHEIUATBHBIX (QYHKIUHA, TEOPHUH HWHTErPATbHBIX
HpCOGpaSOBaHHﬁ, HWHTCIPpAJIbBHOM HCYUCIICHUH, 4 TAKXKC K KPACBbIM 3aJadaM MaTeMaTHYEeCKOU
¢bu3uKkHd ¥ Ap. YCTaHOBIICHBI HOBBIC KOMITO3UIIMOHHBIE COOTHOIICHUS ISl ONEepaTOpOB JAPOOHOTO
UHTETpO-TupPepeHITUPOBAHNUS.

PaccmoTpen croxacTudeckuii MOAXON K 3ajadye OLICHUBAHUS HEU3BECTHOW HWMITYJIbCHOU
GyHKIMK Ui HEYCTOWYMBBIX JIMHEHHBIX cucTeM BonbTreppa ¢ y4eTroM BHYTPEHHUX IIYMOB
CHUCTEMBI. HpI/I IIoOMOIMN TECOPHUU MHOT'OMEPHBIX CHHIYJIAPHBIX HWHTETPAJIOB C HUKIHYCCKUMH
sApaMu  YCTAHOBJICHBI HOBBIC YCJIOBUSA ACHUMIITOTUYECKOU HOPMAJIBHOCTHU COOTBCTCTBYIOIIUX
OIICHOK, a TaKXe JI0Ka3aHa CXOJUMOCTh (DYHKIIMOHAJIOB OT OIICHOK.

(anrJ.)

The aim of the project is: 1) Generalization of the theory of regularly varying functions and
further development of the theory of pseudo-regular functions; 2) Development of the theory of
functions with non-degenerated groups of regular points; 3) Study of asymptotic behavior of
solutions of stochastic differential equations; 4) Study of asymptotic behavior of functional
parameter estimates for stochastic processes and Volterra systems; 5) Study of distributions of
functionals of stochastic processes and fields, particularly of Gaussian ones; 6) Construction of new
generalizations of hypergeometric functions and study of their properties; 7) Construction of new
types of integral transforms and integral equations.

The known Karamata theorem on asymptotic behavior of integrals of regular varying
functions was generalized to the case of integrals of functions with non-degenerated groups of
regular points.

The theorems on duality of asymptotic behavior of ratios of functions and that of ratios of
their generalized inverses were proved. This allowed establishing the conditions upon drift and
diffusion coefficients in stochastic differential equations, under which their solutions are equivalent
to the solutions of corresponding ordinary differential equations.

Distributions of a wide class of functionals of Chentsov field were found. In particular, we
found the exact formulas for the distributions of maxima along curvilinear paths together with
corresponding asymtotics.

Some new generalizations of the hypergeometric function were introduced, their main
properties were studied. Moreover, we gave some their applications in the special functions theory,
in the theory of integral transforms, integral calculus, to boundary problems of mathematical
physics and so on. We also established some new composition relationships for fractional integro-
differential operators.

A stochastic approach for estimation of unknown impulse response functions in unstable
Volterra systems with internal noises was considered. Using the theory of multidimensional
singular integrals with cyclic kernels, we established new conditions of asymptotic normality of
corresponding estimates and proved the convergence of functionals of these estimates.
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