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Pedepar:

1. Y nuceprauiiiziii po60Ti LOCTIIKEHO [TOBHY KiJIbKiCTh YACTUHOK B TJJIICTUX NPOLECaxX, a TAKOK CTOXACTUYHI
anyTHBHI QYHKIiOHAIN Bif IJIICTUX NIPOLECiB. 3HAIEHO IPaHUYHI IMOBipHiCHI TBipHi QyHKUI 17151 TOBHOI
KiJIbKOCTi YaCTMHOK B 6araToOBUMIipHUX ITpolecax ['asibToHa-BaTcoHa pyu yMoBax HEBUPOKEHOCTI IIpoLecy Ta
BUPOJKEHHSI NIPOLIECY B JaHUI MOMEHT 4acy. 30DKHICTb PO3IJISHAEThCS 110 KJIACy NMOBIPHICHUX TBipHUX (QYHKLIN
KiJIbKOCTi HallaAKiB 3 0OOMeXXeHNMU 3BEPXY TPETIMU MOMEHTaMHU, OOMEXEHUMU 3HU3Y NOAATHUM YUCJIOM APYTUMU
MOMEHTaMU Ta NPUMITUBHUMM MaTPULSIMU NIEPIINX MOMEHTIB. TakoX 3HalIeHO 'PaHUYHY MMOBIpHICHY TBipHY
(PYHKIL{IO 117151 TOBHOI KiJIbKOCTi YaCTMHOK B 6araToBMMipHUX npouecax ['asproHa-BaTcona 3 iMMirpauiero. 361kHiCTh
PO3IJISIAAETHCS IO TOMY K KJIacy NMOBIpHICHUX TBIpHMX QYHKIIiN KiJIbKOCTI HAAAKIB 1o i B mpouecax 6e3
iMMirpauii, a TaKoX 10 Kjlacy MUMOBIpHICHUX TBIpHUX QYHKIi} iMMIrpauifiHOi KOMIIOHEHTH 3 OOMEKEHUMU
IOJATHUMU YMCJIAMU 3BEPXY i 3HM3Y NIEPLUIMMU MOMEHTaMU. BcTaHOB/I€HA rpaHMYHA TBipHA (YHKILis 171 POLECiB
6e3 imMirpatiii, asie 3 yMOBOIO HEBUPOJKEHOCTI IIpoLiecy B MalibyTHbOMY. 3HAN€EHO IPAaHNYHI IMOBipHICHI TBipHi

dyHKLII 715 TOBHOI KiZIbKOCT] 4aCTMHOK B 6araToBUMipHUX Npoliecax CeBacThsArHOBA 3 iMMirpatieio Ta 6e3 Hei. [laHi



PEe3yJIbTATU € y3araJbHEeHHSM BiNOBIIHUX TeOpeM 114 npoleciB benmaHa-Xapica. 1719 OTpUMaHHS LUX
Pe3yJIbTaTiB B IIpoliecax 6e3 iMMirpanii HeoOXiZHNMY YMOBaMU € CKiHYEHHICTb APYTUX MOMEHTIB TBipHOI QyHKIii
KIJIBKOCTi HAaIQAKiB, 3MilIaHMX MOMEHTIB TPUBAJIOCTI KUTTS YACTUHOK i CepeHbOI KiJIbKOCTi HallaKiB YaCTUHOK
1714 ycix tumiB. TakoX XBOCTU PO3IOLiIIB TPUBAJIOCTI JKUTTS YaCTUHOK 1 CEpPeHA KiIbKICTh HAIAAKIB Mics BiKy t
MaloThb CIIAJATH WBHUALIE, HiX 06epHeHO KBagpaTuyHa GyHKLis. [ nporecis 3 imMirpariieto HeoOxifHi 1ii 5K yMOBH,
OKpiM, OCTaHHbOI, a TAKOK HEOOXiHA CKiIHYEHHICTh MepIINX MOMEHTIB TBipHOi iMMirpariiiiHoi KOMIOHeHTHU. TaKkox
3HalZleHa aCUMIITOTHKA JJIs1 CTOXaCTUYHUX aJJUTUBHUX (PYHKIiOHAIB Bif npoleciB CeBacTbsIHOBA 3i CKIHUEHHUMMU
HEHYJIbOBUMU cepeaHiMu 3HaueHHSIMU. OKpEeMO PO3TJISSHYTO PO3KJIaHI IPOLeCH 3 BOMA IPylaMy YaCTUHOK, B
SIKMX OCJIIZPKEHO KiJIbKICTh YaCTUHOK “eMirpaHTiB” 3 ofHiel rpynu no iHmoi. OKpiM TOro, JOCiIKeHo repexifgHi

SIBUIIIA 715 IOBHOI KiJIbKOCTi YaCTUHOK B 6araToBUMipHUX Ipoliecax CeBacTbSIHOBA 3 iMMirpariieio.

2. The dissertation is devoted to the study of the total progeny in branching processes, as well as stochastic
additive functional of branching processes. The limit probability generating functions for the total progeny are
found under the conditions of non-extinction of the process and extinction of the process at current time. The
convergence is considered for the class of probability generating functions of the number of offsprings with
bounded third moments from above, bounded second moments from below by a positive number and primitive
matrices of first moments. The limiting probability generating function for the total progeny in multi-type Galton-
Watson processes with immigration is also found. The convergence is considered for the same class of probability
generating functions of the number of offspring as in the processes without immigration, as well as for the class of
probability generating functions of immigration component, whose first moments are bounded both from below
and above. In addition, the limit probability generating function for processes without immigration, but with the
condition of non-degeneracy of the process in the future is established. The limit probability generating functions
for the total progeny in the processes with and without immigration are established for critical Sevastyanov
processes. These results are a generalization of the corresponding theorems for Belman-Harris processes. To
establish these results in processes without immigration, it is necessary that the second moments of probability
generating functions of the number of offspring, the mixed moments of the particle lifetime and the average
number of particle offspring for all types are finite. Additionally, the tails of the distributions of particle lifetimes
and the average number of offspring after age t must decay faster than an inverse quadratic function. For
processes with immigration, the same conditions are required, except perhaps the last one, and the required
finiteness of the first moments of the generating immigration component. Similar results are also established for
stochastic additive functionals from Sevastyanov processes with finite non-zero mean values. Separate
consideration is given to decomposable processes with two groups of particles, in which the number of particles
‘emigrating’ from one group to the other is investigated. In addition, transitional phenomena for the total progeny
in the multi-type processes with immigration are considered.
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