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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ACHMIITOTUYHI BJIACTUBOCTI TJJISICTUX TA €BOJIOLIIHUX IIPOLIECIB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Asymptotic properties of branching and evolutionary processes.

PedepaT ykpaiHCbKOIO:

T'os10BHOI0 METOI0 PO6OTH 6YJIO0 PO3BMHEHHS HOBITHIX METOZIB, 1I0 JO3BOJISATh PO3B'SI3aHHS BiIKDUTHUX MTPOBIIEM,
[IOB'SI3aHUX 3 ACUMIITOTUYHUMU BIACTUBOCTSIMU JEKiJIbKOX KJIACIB IJIJIICTUX Ta CIIOPiZHEHUX IIPOLECiB, a TaKOXK
eBOJIIOLiIiHUX nTpoleciB. KOHKpeTHi 3aBmaHHs, sKi OyyM [OCTaBjeHi B poOOTi, BKJII0o4anu B cebe, 30Kpema,
DIOCTIiIKEHHS IBUIKOCTI 30DKHOCTI MapTyHrasa HepMaHna Ta MapTUHTana-noxifgHoi, OB’ SI3aHUX i3 FJIISICTUMU
IIpOLIECaMU [I0 iXHIX TPaHuIIb; ACUMIITOTUYHUI aHAJII3 MOCLOBHOCTI Y3rO[pKEHUX CXEM 3aMHSTOCTI y
IeTepMiHOBaHOMY Ta BUIIQZIKOBOMY CEpeIIOBHUILAX; 3HAXOKEHHS NMOBIPHICHOTO 300pa’keHHs PO3B’sI3KiB
€BOJIIOLITHMX PiBHSIHb KIHETUYHOTO TUITY Ta iX aCUMIITOTUYHUN aHaJIi3; aHasli3 BUNIAAKOBUX VP-IepeB; OBEIEHHS
IPaHUYHUX TEOPEM [IJIs1 €BOJIIOLIMHUX ITPOIIECiB 3 iIMITYJIbCHUM BILJIMBOM, aHaJIi3 IUHAMIYHUX MOJesen
POS3IOBCIOII)KEHHS €MieMil 3 IMITyJIbCHUM BIUJIMBOM. I7iest Ta OCHOBHI rinore3u. Ham ninxizg mo anasnisy mWBUIKOCTI
30DKHOCTI MapTUHrany Hepmana nosaraB y 0ro AUCKpeTU3alii msxoM epexoy 40 HajlesKHUX JIiHii 3yIIMHKY,
110 4AJI0 3MOT'y CKOPMCTATUCS IPAaHMYHMMU TEOPEMAMU [JI1 MAPTHUHTAJIIB 3 JVICKPETHUM 4acoM. JIjig aHai3y
IBUAKOCTI 30DKHOCTI MapTUHTaIa-MOXigHOI 6yJI0 3HalIEHO HOBe 300pakeHHsI CyOIIiHITHMX PO3B’s13KiB PiBHSIHHS
[lyaccona Ha niBnpsiMin. Lle 103BOIMIIO HAM OTPUMATH 32 ONITUMAJILHUX IIPUIYIIEHb IBOYJIEHHUN aCUMIITOTUYHU
PO3KJIaJ] XBOCTA PO3INOIiy BUIIaAKOBOI BEJIMYMHH, 1110 € FPAaHUYHOIO [1J1s1 MapTUHTrana-noxigHoi. IIpu po6ori 3
MIOCJIiJOBHOCTSIMU Y3TOJKEHUX CXE€M 3alHATOCTi Y BUIIaIKOBOMY CEPENOBUIIi Oy BUKOPUCTAHI HEl0aBHi
MOTY>KHi Pe3yJIbTaTy AJ1s MiUISICTUX BUNAAKOBUX OJIyKaHb. J171s1 100yn0BY HMOBIpHICHOTO 300pa>kKeHHSsI pO3B’s13KiB
€BOJIIOLiTHUX PiBHSIHBb KIHETUYHOTO TUITy HaMU 6yJI10 II0OYA0BaHO IIiIX0Ke MapKOBaHe TiJIjIsiICTe BUMAIKOBE
0JIyKaHHS y HEIIEPEPBHOMY 4aci. ACMMIITOTMYHA [10OBEJIiHKA LJMX PO3B’s13KiB OyJia [IpOaHasi30BaHa IJISIXOM
IOCJIiIKEHHS BilIOBiIHOrO MapTUHrasa Birrinca B HerepepBHOMY 4aci. [l71s1 aHanisy BUIIaAKOBUX VP-IepeB 0yJI0

3aCTOCOBAHO TEXHIKY JIAHIIIOTIB ['appica y MoeIHaHHi 3 METOJaMU ONYKJIOi T€OMETPii.

Pedepar aHr1ilicbKOIO:

The main goal of the work was to develop new methods that will allow solving open problems related to the
asymptotic properties of several classes of branching and related processes, as well as evolutionary processes. The
specific tasks that were set in the work included, in particular, the study of the convergence rate of the Nerman
martingale and the derivative martingale associated with branching processes to their limits; asymptotic analysis
of the sequence of coordinated employment schemes in deterministic and random environments; finding a
probabilistic representation of solutions to kinetic-type evolutionary equations and their asymptotic analysis;
analysis of random VP-trees; proving limit theorems for evolutionary processes with impulse influence, analysis of
dynamic models of the spread of epidemics with impulse influence. Idea and main hypotheses. Our approach to
analyzing the convergence rate of the Nerman martingale was to discretize it by moving to appropriate stopping
lines, which allowed us to use the limit theorems for discrete-time martingales. To analyze the convergence rate of
the derivative martingale, a new representation of the sublinear solutions of the Poisson equation on a half-line
was found. This allowed us to obtain, under optimal assumptions, a binomial asymptotic expansion of the tail of the
distribution of a random variable that is the limit for the derivative martingale. When working with sequences of
coordinated employment patterns in a random environment, recent powerful results for branched random walks
were used. To construct a probabilistic representation of solutions to kinetic-type evolutionary equations, we
constructed a suitable labeled branched random walk in continuous time. The asymptotic behavior of these
solutions was analyzed by studying the corresponding Biggins martingale in continuous time. The Harris chain



technique was applied in combination with convex geometry methods to analyze random vp-trees.
Impexc YIK: 519.6

Koau TemaTHYHHUX PYOpPHK: 27.41
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: ACUMIITOTHYHI BJIACTUBOCTI MJUISCTHUX Ta €BOJIOLHNX TIPOLECIB
Ha3zpa HTII aHrificbKOI0: Asymptotic properties of branching and evolutionary processes
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asy3b 3acTOCyBaHHS: 72. HayKkoBi fOCIIIKEHHS Ta PO3POGKY

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: lMposeneno geranbHuil aHasmis MBUAKOCTI 361KHOCTI MapTUHrajga HepMana, oB’13aHOroO 3 3arajbHUM
TiJIsICTUM ITPOLLECOM Ta MapTHHIaIA-TIOXiTHO], IOB'I3aHOTO 3 TFIJIICTUM BUIIAAKOBUM OJIYKaHHSIM, 1O iXHIX
rPaHMLb; 3aCTOCOBAHO PE3YJIbTATU TEOPIi MJIJISACTUX POLECIB AJ1s1 aHaJi3y €BOJIOLiMHNX PiBHSAHb KiIHETUYHOTO
TUITY; NOCJIIPDKEHO HOBUH KJlac BUIIQJKOBYUX JEPEB, L0 Ha3UBAIOThCS VP-JepeBaMu (vantage-point tree); oTpruMaHo
HOBI PE3YJIbTATH AJIS TIOCIIZOBHOCTEN Y3TrOIKEHUX CXEM 3aMHATOCTI y IeTEPMIHOBAaHOMY Ta BUIIaJIKOBOMY
CcepeloBUIIAX; IPOBEIEHO aHAJi3 IUHAMIYHUX MOJIEJIEN 3 IMITyJIbCHUM BILJIMBOM, 30KPEMA, MOJeJIEN
PO3IOBCIOIIKEHHS €IlileMill, a TAKOXK aCMMIITOTUYHOI [TIOBEIiHKY BilllIOBiHNX €BOJIIOLiMHUX MIPOLeCiB. PO3BUHEHHS
HOBITHIX ifiell (BCTaHOBJIEHHS SIBHOI (OpMYJIX [1J1s1 PO3B'SI3KiB piBHSIHHSA [lyaccoHa Ha MiBNpPSIMiii, 110 3pOCTAIOTh He
MIBUJLIE, HIK JIiHIAHO; 3HaXO[)K€HHS MPUHANMHI JJBOYJIEHHOTO aCUMIITOTUYHOIO PO3KJIaZy XBOCTa PO3NOLNTY
rPaHMYHOI BUIIAJIKOBOiI BEJIMYMHU [IJIS1 MAPTUHIaJIa-TIO0XiHOI; JOBEEHHS JIOKAJIbHOI TPAaHUYHOI TEOPEMU Ta MaiKe
HaIeBHO LIEHTPaJIbHOI FPaHUYHOI TeopemMu 1151 Mipu ['i66ca, IOB’13aH0i 3 TIIICTUM BUNIAIKOBUM OJIYKaHHSIM;
PO3po0OKa MiAxomy o MOMYKY IJ1I00aJbHUX PO3B'SI3KiB Ta aHAMi3y IXHbOI aCHMIITOTUKY JJ1s1 €BOJIIOLIHUX PiBHSHb
KiHETUYHOTIO TUIIY Ta PiBHSHB, 110 BUBHAYAIOTh €BOJIIOLIMHI IIPOLIECH 3 IMITyJIbCHUM BIIJIMBOM Ta iH.), @ TAKOX
3aCTOCYBAaHHS CyYaCHUX TEXHIK Ta METOJiB, 30KpeMa, PO3KJIa], rJIJIICTOro IPOLECY Y3[I0BX XpebTa, TEXHIKa «JIiHil

3YIINHKW», TeOpiH HEPYXOMHUX TOYOK 3IVIaJPKYIOUNX [TEPETBOPEHDL Ta iH.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 370POB' HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOpUX, MaTeMaTrnyHa 6ioJioris, onyssuiiHa JUHaMiKy Ta iHIIi ranysi
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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