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Pseudo-regular and special functions and their application to problems of stochastic analysis
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3. CyTb po3po0Kku, 0CHOBHI pe3yJibTaTH.

(yxp.)

CyTb pO3p0O0KHM MOJISrae B MOJANBIIOMY PO3BUTKY TEOPIii MCEBIOPETYISAPHUX Ta CIELIATbHUX
¢byHKIOiH Ta iX 3aCTOCYBaHHI JI0 TPAaHUYHHX TEOPEM Teopii BiIHOBICHHS, BHBUCHHS
ACHUMIITOTUYHOI MOBEAIHKM PO3B’S3KIB CTOXAaCTHMYHHUX Ta JETEPMIHOBAHUX AudepeHLiaTbHUX
PIBHSIHB, JTOCIIJKCHHS JIIHIMHUX Ta HEJMIHIHHUX MOJIEJIel CTOXaCTUYHOTO aHaJli3y, CTATHCTHKHU
BUIIAJIKOBUX IMPOLIECIB 3 CHJIBHOIO Ta CIHA0KOI 3aJIeKHICTIO, IHTErpajbHUX pIBHSHb Ta
MEPETBOPEHbD.

B po6ori:

OJIepKaHO HEOOXiJAHI Ta IOCTaTHI YMOBHM 30DKHOCTI Ds/liB BHIAJAKOBUX BEJIHYMH Ta
BEKTOPIB, MOB’A3aHHUX CIiBBIJIHOIICHHSMU aBTOPErPeCciiHOrO THMY, a TaKOX HEOOXIAHI Ta
JOCTaTHI YMOBH BUKOHAHHS MOCHJIEHOTO 3aKOHY BEJIMKUX YHcel (pe3ysbTaTH OIyOJiKOoBaHi y
BHTJIs1I MOHOTpadii);

3HAWIEHO TOYHI 3HAYCHHS CyOTayCCIiBCHKMX HOpM OiHApHUX PO3MOJILIIB — 1€ JO3BOJIUIIO
OJIep’KaTH OCTATOYHI HEMOJimiIyBaHi (opMu HEpiBHOCTEH BENUKHUX BIIXWIECHb IS CyM
BUIIA/IKOBUX BEJIMYWH 3 TAKUMH PO3TOIIIaMHU;

BBEJCHO HOBI BaXJMBI Yy3arajJbHEHHs TrinepreoMeTpuuHux GQyHKIiM Ta ¢GyHKUid
Jlexxannpa, 110 JO3BOJIWIO PO3MISIHYTH HOBI TUIH IHTETPaJIbHUX MEPETBOPEHb Ta 3aCTOCYBATH
iX 710 po3B’si3aHHS HOBUX JU(EpeHIIaTbHUX Ta IHTErPaJbHUX PIBHSIHb MaTeMaTHYHOI (i3UKU
(pe3ynbTaTy yBIMILIN B ONyOIiKOBaHY MOHOTpadito);

HOBI 3Ha4MMi pE3yIbTaTH OTPUMAHO B TeOpil MNCEeBAOPEryIsipHUX GYHKUIIA Ta ii
3aCTOCYBAHHAX /10 BUBUEHHS aCUMITOTUYHOI MOBEIIHKHM BUIIQJKOBUX MPOLECIB PI3HUX KIIACIB
— BiJ y3araJIbHEHUX TMPOIIECIB BIHOBJICHHS JI0 PO3B’S3KIB CTOXACTHUHUX MU(EpeHIiaTbHUX
PIBHSIHB (pe3yabTaTH YBIWIIUIH B OIMYyOJIIKOBaHY MOHOTpadito);

0JIep’KaHO HOBI IPaHUYHI BJIACTUBOCTI OAraTOBUMIPHUX 1HTETrpasliB 3 LIMKIIYHUMHU SAPAMHU,
IO 1€ JIO3BOJIWJIO OTPUMATH YMOBH aCHMITOTHYHOI HOPMAJBHOCTI KOPEJIOTPAaMHHX OIIHOK
IMIyIbCHUX (DYHKIIIH BIUTMBY HECTIHKUX cucTeM BonbTeppa 3a HasBHICTIO BHYTPIIIHIX IIyMiB;

OJlep’)KaHO YMOBHM 30DKHOCTI y3arajgbHeHMX psaiB Crilepa 3 TCEBAOPETYISIPHUMHU
GbyHKIAMU;

OJIEp)KaHO YMOBHM BHKOHAHHS MiJICHJICHOTO 3aKOHY BEJHMKHX YHCEN I BUMAIKOBUX
IIPOIIECIB 3 KBa31aJJUTUBHOIO MOMEHTHOIO (PYHKITIETO.

(poc.)

CyTb pabOThI COCTOUT B AajbHEHIIEM pa3BUTHH TEOPUHU IICEBIOPETYISPHBIX U CIEIHATbHBIX
GYHKIMH ¥ WX TMPUMEHEHHH K TMPEIeNbHBIM TEOpeMaM TEOPHUH BOCCTAHOBJICHUS, M3YYCHHUIO
aCUMIITOTUYECKOTO  TOBEJCHMUSA  pEIIEHUH  CTOXAaCTHUECKUX U  JIeTEPMHHHUPOBAHHBIX
muddepeHINaTbHBIX ypaBHEHUHM, HCCIEAOBAHUIO JMHEHHBIX M HENUWHEHHBIX MOJeNel CTo-
XaCTUYECKOTO aHaju3a, CTAaTHCTUKE CIydailHBIX TIpPOLIECCOB C CWIBHONM H  craboii
3aBHCUMOCTBI0, HHTETPAJIbHBIM YPABHEHUSIM U IPe0oOpa30BaHUAM.

B pabore:

NOJY4YEeHbl HEOOXOOUMBIE M JIOCTaTOYHBIE YCJIOBUS CXOAMMOCTH PSJIOB CIydalHBIX
BEJIMYMH M BEKTOPOB, CBSA3aHHBIX COOTHOIIEHHSMHM AaBTOPEIPECCHOHHOTO THIA, a TaKxke
HEOOXOAMMBIE M JOCTaTOYHBIE YCJOBUS BBIIOJHEHMS YCUJIIEHHOTO 3aKOHAa OOJBIIUX YHCEIN
(pe3ynbpTaThl OMYOJUKOBAHbBI B BUJE MOHOTpauH);



Hal/leHbl TOYHBIE 3HAYEHHUS CyOrayCCOBCKMX HOPM OMHApHBIX pacHpeieleHuil — 3TO
IIO3BOJIUJIIO IIOJIYYHUTH OKOHYATCIBHBIC HCYIydIlaCMBbIC (bOpMBI HCPaBCHCTB 0O0JIBIINX
YKJIOHEHUH JJI1 CyMM CIIy4alHbIX BEJIMYUH C TAKUMH PaCIIPENCICHUIMM;

BBE/ICHBl HOBBIE Ba)KHBIC OOOOIIEHUS TUIEPTEOMETPUUYCCKUX (YHKIUH U QyHKIUN
JlexxaHzpa, 4TO TMO3BOJIMIIO PACCMOTPETh HOBBIE TUIBI HMHTETPAIBHBIX MPEOOpa3OBaHUA H
MPUMEHUTh WX JJIs PEIICHUs HOBBIX JIU(DPEpeHIMAIBHBIX W WHTETPAIbHBIX YpaBHEHUN
MaTeMaTHYeCKON GU3HKH (Pe3yabTaThl BOILIN B OMyOIMKOBAaHHYIO MOHOTPA(HIO);

HOBBIC 3HAYMMBIC PE3YyJbTaThl MOJYYCHBI B TCOPUHU IICEBAOPETYISAPHBIX (PYHKIUN u €€
MNPUMCHCHUAX K HU3YUYCHUIO ACUMIITOTUYCCKOI'O ITOBCACHUSA CJIy‘-Iaf/'IHLIX IMpOLECCCOB Ppa3HbIX
KJaCcCOB — OT 0606H_IGHHBIX IIponecCoOB BOCCTAHOBJICHUA O pemeHHﬁ CTOXAaCTHYECCKUX
mudQepeHInanbHbIX YpaBHEHUH (pe3ysbTaThl BOLUIM B OMyOIMKOBAaHHYIO MOHOTpaduio);

IMOJIYYCHBI HOBBIC IIPCACIBHBIC CBOMCTBA MHOI'OMEPHBIX HHTETpaOB C HHUKIHYECKHUMU
AApaMu, qTo II03BOJINJIO IMOJIYYHTb YCJIOBUA ACHUMIITOTHYECKOHU HOPMAJIbHOCTH
KOppeJIOTpaMMHBIX OHCHOK HMMITYJIbCHBIX IIEPEXOIHBIX (bYHKI_II/Iﬁ HeyCTOﬁQHBBIX CHUCTEM
Bonprepa ¢ HanmmuueM BHYTPEHHUX LIYMOB;

MOJIYYCHBI YCJIOBHA CXOAUMOCTU 06061].[éHHBIX pAa0B Crmuepa C TICCBAOPCTYJIAPHBIMU
GYHKIUSAMUY;

TMOJIYUYCHBI YCJIIOBUA MJIA BBIIIOJIHCHUA YCUJIICHHOT'O 3aKOHA OOJIBIINX YHUCET JJIsA CﬂyqaﬁHLIX
MIPOIIECCOB C KBa3HAINTUBHOW MOMEHTHON (YHKITUEH.
(aHrJ.)
The aim of the project was a further development of the theory of pseudo-regular and special
functions and their applications to limit theorems of renewal theory, study of asymptotic
behaviour of solutions to stochastic and deterministic differential equations, investigation of
linear and non-linear models in stochastic analysis, statistics of stochastic processes with long-
term and short-term dependence, integral equations and transforms.

In the project:

the necessary and sufficient conditions of the convergence for series of autoregressive
random variables and vectors as well as the necessary and sufficient conditions under which the
strong law of large numbers holds true are obtained (the results are published in the form of
monograph);

exact values of subgaussian norms for binary distributions are found; this allowed us to
obtain large deviations inequalities for sums of binary random variables in an ultimate
unimprovable form;

new important generalizations of hypergeometric and Legendre functions are introduced,
this allowed us to examine new kinds of integral transforms and to apply them for solving new
differential and integral equations of mathematical physics (the results are included into a
monograph);

new significant results in the theory of pseudo-regular functions are obtained and their
applications to the study of the asymptotic behaviour of various stochastic processes are
discussed (the applications range from generalized renewal processes to solutions of stochastic
differential equations) (the results are included into a monograph);

new limit properties of multidimensional integrals with cyclic kernels are derived; this
allows us to obtain the conditions of the asymptotic normality for correlogram estimates of
impulse response functions for unstable Volterra systems with intrinsic noises;

the conditions of the convergence for generalized Spitzer series with pseudo-regular
functions are obtained,

conditions for the strong law of large numbers for stochastic processes with quasi-additive
moment functions are found.

4., HasiBHICTH OXOPOHHHUX IOKYMEHTIiB HA 00’ €KTH NMpaBa iHTeJeKTyaJbHOI BJIACHOCTI.

[TatenTt Ha xopucHy mMozaenb Ne68857. Cnocib renepauii Bunaakoux BenuuuH / Kieco O.1,
I3romries JI.JI., [3rommeBa O.K. — omy6s. 10 kBiTHs 2012 p.;



- CsimonrBo aBTOpchkoro mpaBa Ne 42269. Komm’totepHa mporpama ,,Kii” /  Kiecos O.L,
I3romries JI.JI., [3romuera O.K. — omy6. 15 mrororo 2012 p.

5. IlopiBHsiHHS 3i CBiTOBMME aHAJIOraMu

[TpoBeneHi AOCHIIKEHHST Ta OEp)KaHI Pe3ylbTaTH CTOCYIOTHCS AKTyaJbHHX HAaNpsMKiB
Cy4acHOI MaTeMaTHKH Ta MalOTh NMPIOpUTETHUI XxapakTep. HaykoBo-TexHIYHMI piBeHb BUKOHAHOI
pOOOTH 3HAXOIUTHCS HA PIBHI KPALMX BITYM3HAHUX Ta 3apyOKHUX 3pa3KiB.

6. ExoHomiuHa mnpuBadJuMBicTh /AJIs1 NPOCYBaHHA Ha PHHOK (BapTicTh peaJizamii
NMPOEKTY, TEPMiHH BIPOBA/I>KEHHS TA OKYNHOCTI, MOKA3HUKH).

PoGora € ¢yHmaMmeHTanbHOIO 1 HE Mae O€3MOoCepeHhO EKOHOMIYHOrO 3HadyeHHs. Bci
OTPHMaHi pe3yIbTaTH € TEOPETHYHHMH. IX TEOpeTHYHa IiHHICTh MOJATAE Y MONATBIIOMY
PO3BUTKY TeOpii MCEBIOPETYISIPHUX Ta creuiaabHuX GQYHKIH, Ta ii Okl edeKTUBHOMY
BUKOPUCTAaHHI TIPU OTPUMaHHI HOBHX TEOPETHYHHX 1 MPAKTUYHHUX PE3yJIbTATIB PI3HUX Tairy3eu
HAYKH, 1 BIPOBA/DKCHHS Y HABUAIBHUH MPOIIEC.

7. Ilorenmiiini kopucryBaui (raaysi, MiHicTepcTBa, BiOMCTBa, MiANPHEMCTBA,
opramnizaiii).

HaykoBi Ta Bumi y40oBi 3akmagum Ykpaiam, 3okpema HTYY “KIII”, KuiBchkuit
HallOHANIbHUN  yHiBepcuTeT Ykpainu im. Tapaca IlleBuenka, Inctutyr marematuku HAH
VYxpainu, [actTutyT npukinagnoi maremaruku i MmexaHiku HAH Ykpainu, [HctutyT KiGepHeTHKH
iMm. B.M. I'mymikoBa, a Takoxx yHiBepcutetn Himewunnu (mict KenpHa, [Tagep6opHa i Yibma)
ta ®panii (M. Cergy-Pontoise).

[TpoBeneHi KOCHiKEHHS Ta X pe3yJbTaTl BUKOPUCTAHO T4 MOXYTh BUKOPUCTOBYBATHUCS B
MOJAIBIIIOMY JUISI TEOPETHYHUX 1 TNPUKIATHUX JOCTI[UKEHb B CTAaTHCTUII BHIAJKOBUX
mporeciB, Teopii 3B’sA3Ky, aKTyapHill Ta (QiHaHCOBIM MaremaTHui, Teopii audpakiii,
€JIEKTPOCTATHUIII TOIIO.

8. CrtaH roroBHOCTI po3poOku (J1aGopaTopHmii a00 NPOMHMCJIOBHII 3pa30K, TeXHiYHA
AOKYMeHTalisl, 0i3Hec-IJIaH, FTOTOBA /10 BIIPOBAIKECHHS).

Bci pesynbraTi HaykoOBO-IOCHIAHOI pOOOTH OIyOJIKOBaHI y MPOBIJHUX BITUYM3HSHUX Ta
3aKOPJIOHHUX (axOBHX BUAAHHAX, B TOMY YMCII y JKypHajaX, 10 BXOJATh 0 MDKHapOAHUX
HayKOMETpUYHHX 0a3 naHux (Scopus), a TaKOXK JOMOBIJATHCS HAa MDKHAPOIHHUX HAYKOBHX
KoHGpepeHIisx. [leski pe3yiabTaTd yBIHIIIM A0 YOTUPHbOX MOHOrpadii, BUJAHUX aBTOpaMH
poboTH.

9. IcuHyrodi pe3yJbTaTi BIPOBAKEHHSI.

YactkoBo pesynbraté HJIP BHUKOpHUCTOBYIOTbCS y HaBUalIbHOMY HpOIECI K OKpemi
MIAPO3UIM  JeKUIHHUX KypciB ,,[eopis BHIMAagKOBUX ImpoueciB ~, ,,JlomaTkoBi pozauiu
MaTeMaTH4HOro aHanmizy ~, ,,MapKoBCbKI mpolecu Ta ix 3actocyBaHHS ~, ,,CTaTUCTUYHHUN
ananiz ”. Kpim Toro, pesynbratu H/IP BUKOpHCTOBYIOTHCS MPH MPOBEACHHI HAYKOBOi pOOOTH
31 CTyJeHTaMH Ta aclipaHTaMM, Npu MyOJsikalii HAyKOBUX cTaTed B NPOBIAHUX (PaxoBHUX
KypHaJlax Ta BUCTYyIax Ha KOH(epeHIsX, B MaTepiajiax KaHAUJATChKUX JTUCepTallii.

3a wmarepiamamu poOOTH 3axMINEeHO 3 KaHAMJOATChbKI Juceprauii, omyoOiikoBaHo 4
MoHorpadii, 9 HaBYaIbHUX TOCIOHMKIB, OMM3pKO 60 cTarel y MPOBIIHUX MIKHAPOAHUX Ta
(axoBUX BUAAHHAX YKpaiHU.
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