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1. lucepraujiiiHa po60Ta NpUCBAYEHA JOCIITKEHHIO ACUMIITOTUYHUX BJIACTUBOCTEN BUNIATIKOBUX IEPEB, KON
KiJIPKICTb BEPILIVH Y AepeBi IpsSMye 40 HeCKIHUEHHOCTi. B po60Ti pO3IJiIsiHyTO TpU KjlaCUu BUIAIKOBUX JI€PEB,
IIpeJCTaBJIEHO Pe3yJbTaTy IIPO aCUMIITOTUYHY I10OBEAiHKY IPOo(iiB, MOIY, MIUPUHU, BUCOTH, JOBXKUH [I€BHUX
LIJISIXIB Ta iHMIKX XapaKTEPUCTUK. [lepIrM K1acoM € BUIIAJKOBi iepeBa IPOCTOoi OyI0BY, 110 € KJIACUYHOIO
MOJIETIO B JliTepatypi. [i MOXKHa orucaTi HACTYITHUM YMHOM: Ha KOXKHOMY KPOIIi B IepeBi HaBMaHHs BU6GMPAEThCS
BEPIIMHA 3 [IEBHOI IIIMHOXXMHU Ta [0 Hel TOJAIThCS HOBi BEPIIMHM. JJO IbOTO KJlaCy HaJeXKaTbh BUNAJKOBI
PEKYyPCHUBHI iepeBa Ta 6iHapHi fepeBa NOoUyKYy. [Jpyroro MOJeJIo CAyTryloTh AEPEBA 3arajlbHUX IJIIICTUX NIPOLECIB.
Tpetimu BucTynaoots VP-nepeBa, 1110 BUHUKAIOTh B KOMII'IOTEPHUX HayKaX SIK CTPYKTypa JAHUX [1JIs1 LIBUJIKOTO
BMKOHAaHHS 3aMIMUTy NOLIYKY HaWOIMKIOro cycina. B maniil quceprauiiiHiil po60Ti IPOOBXEHO NOCIiIKEeHHS
BUIIaJIKOBUX Jl€PEB METOJAaMHU Ta TEXHiKaM1, BUKOPUCTAaHMMU B HellogaBHix podortax O. IkcaHoBa, 3. Kabiyuka, O.
MapuHnya, I'. 3ysnbub6axa ta iHmux. [Ipy LbOMY OTPUMaHO HOBi PE3YyJIbTAaTH Ta 36arady€Ho 3arajbHy TEOPilo, o
BHUKOPHUCTOBYETHCS 117151 foBeAeHb. OKpiM IbOro B pOOOTI LOCTIIKYETHCSI HOBUM KJIac JIepeB, 0 paHile He
BMBYABCS 3 UMOBIPHICHOI TOYKM 30py. ABTOPOM JUCepTallii OTPUMaHO [IOBHI aCUMIITOTUYHI PO3KJIagN MaiKe
HamneBHe 11714 NpoQisiB BUNIaAKOBUX I€PEB IPOCTOI OYA0BY, JOBENEHO PAaHUYHI TEOPEMMU 1711 MOOM i IIMPHHU Ta
3aMpONIOHOBAHO HOBI XapaKTepu3allii 1J1s1 BUMIaJIKOBUX BEJIUUMH, 110 IIPU 1JbOMY BUHUKAIOTb, Y BUTJISAT]
CTOXaCTUYHUX PiBHSIHb HEPYXOMOI TOUKU. [IpoaHani3oBaHO BUCOTY JE€PEB 3arajlbHOTO TiJIJIICTOrO NMPOLECY

1106y JOBaHOTO 32 30ypPEHUM BUIIAJKOBUM OsIyKaHHSM. Jlo4aTKOBO aBTOPOM OTPUMAHO aCUMIITOTUKY 3rOPTOK
Jle6era-CrinTbeca QyHKILiN JiHIAHOTO POCTY, IO 3'IBJISIIOTHCS IIPU JOCIIiIPKEHH]I IOAIOHUX I€PEB Ha IPOMDKHUX
PiBHSIX, 2 Bif[IOBiIHI pe3y1bTaTy 3aCTOCOBaHi 10 QYHKIiH BiHOBJIeHHS. TaKoX O0yJI0 LOBEAEHO CIabKUil 3aKOH
BEJIMKUX YMCeJI JJ1s1 LOBXUHY HaliBimoro misxy y VP-gepesi Ta rpaHUYHy TeOpeMy 1100 ii 305KHOCTI B3JOBX
nianocaigosHocTel. Haperti, 6ysiu gocaimpkeHHi po36UTTs IPOCTOPY, 110 OPOIPKye BUNaakose VP-nepeso.
OTpuMaHO pe3yJIbTaT PO CKiHYEHHICTh MOMEHTY IIEPUIOro TOBEPHEHHS B IIEBHi CTaHU LIUX PO3OUTTIB, TOBEJIEHO
iCHyBaHHS CTal[ilOHAPHOrO PO3MOAiNY BiANOBITHOrO JIaHLora MapKoBa Ha MHOKHHI PO3OUTTIB Ta 3615KHICTh 10
HBOTO, a CaM CTalliOHapHUI PO3IOLiJ MiIpax0OBaHO y IBHOMY BUIJIAA] . OCHOBHI TEOPETHUYHI pE3yJIbTaTH
CYIIPOBOMXYIOTbCSI MATEMAaTUYHUM MOJIE/IIOBAHHSIM Ta KOMII'IOTEPHUMHU CUMYJISILISIMA BUKOHAHUMMU 32 IOIIOMOTOI0
MOBH ITporpamyBsaHHs Python3, mo nigTBepaXyIOTh BiANOBiAHI TBEPIKEHHS Ta JAI0Th Kpallle YSIBJIEHHS IIPO
IOCHiIKyBaHi BeJImunHu. [JucepraniiiHa po6oTa Mae sIK TeOpeTUYHe Tak i IpUKJafHe 3HaYeHHs. Bunagkosi nepesa
MalOThb YXCJIEHH] 3aCTOCYBaHHS B aHAJIi3i CTPYKTYP [aHUX Ta aJIrOPUTMIB, @ TAKOX 1711 MOZ,EJIIOBaHHS [IPOLIECiB
€BOJIIOLIi{ Ta momKpeHHs B 6araThOX NPUKJIASHUX HayKax, 30KpeMa 6iosorii, MegunyHi, coniosorii, ekoHOMIIi Ta
inmpux. OTprMaHi B po6OTi pe3yJIbTaTh MOKYTh 3HAWTH 3aCTOCOBYBAHHS B 3rajlaHux cdepax, a 3aIpOIIOHOBaHI

MaTeMaTU4Hi METOAY MO>KHA BUKOPUCTOBYBATU 1714 [MOJAJIBIINX AOCIIPKEHD HIINX KJIACiB IEPEB.

2. The thesis is devoted to the analysis of asymptotic properties of random trees when the number of verticles
goes to infinity. The work considers three classes of random trees and presents results on the asymptotic
behaviour of profiles, mode, width, height, length of particular paths etc. The first class is simply generated
random trees, which is a classic model in the literature. It can be described in the following way: on each step we
pick a vertex uniformly at random from a subset of all verticies and add new verticies to the chosen one according
to some prescribed rule. This class contains, in particular, random recursive trees and binary search trees. The
second model is general branching process trees. Thirdly, we consider VP-trees, which appeared for the first time
in computer science as a data structure for fast execution of nearest neighbor search queries. In the present work
we continue the analysis of random trees using methods and techniques developed in recent works of A. Iksanov,
Z. Kabluchko, A. Marynych, H. Sulzbach et al. Not only we obtain new results but also improve general theory
which is used in the proofs. Moreover, we analyse a new type of trees, which has not been studied before from a
probabilistic viewpoint. We obtain complete asymptotic expansions almost surely for profiles of simply generated
random trees and provide limit theorems for mode and width, as well as propose new characterizations of random
variables, which appear as the coefficients, via stochastic fixed-point equations. We also analyse the height of a
general branching process tree of an iterated perturbed random walk. As a byproduct we derive new asymptotics
for Lebesgue--Stieltjes convolutions of functions of linear growth which appear in the analysis of intermediate
levels of trees of iterated perturbed random walk and apply these results to renewal functions. Besides we prove a



weak law of large numbers for the length of the leftmost path in a VP-tree and a limit theorem for this length along
subsequences. Finally, we study partitions of a space generated by a random VP-tree. We prove the finiteness of
the moment of the first return to certain states of these partitions, the existence of a stationary distribution of the
corresponding Markov chain on the set of partitions and convergence this stationary distribution, which is also
calculated explicitly. Most of theoretical results are accompanied by mathematical modelling and computer
simulations using a programming language Python3, which confirms the obtained assertions and gives a better
understanding of studied quantities. The thesis is both of theoretical and applied nature. Random trees have
numerous applications in data structures and algorithms analysis, and in modelling of evolution and distribution
processes in many applied sciences, in particular, in biology, medicine, sociology, economics etc. Obtained results
can be used in the aforementioned areas, and developed mathematical methods can be used for future research of
other classes of trees.
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