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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 27.43.51

Tema guceprauii:
1. TIpuckopeHe MozeI0BaHHS PifIKiCHUX MOJiH B Pi3HUX yMOBaX 3aBaHTaK€HHS CUCTEMHU 00CIyTOBYBaHHSI.

2. Fast Simulation of Rare Events in Different Load Conditions of a Queueing System.

Pedepar:

1. V nuceprarniiiitiii po60Ti po3po6seHi HOBi e(peKTUBHI METOIY IPUCKOPEHOT0 MO/IEIIOBaHHS HECTAL[iOHAPHUX i
CTallioHapHUX iIMOBIPHICHMX XapaKTePUCTUK CUCTEMHU OOCJIyTOBYBaHHS y BUNA/IKY, KOJIU ii TOBeJiHKa He MOXKe OyTH
OTIMCaHa MAapKOBCHKUM YU HAITiBMAPKOBCHKUM ITPOIECOM i3 3J1{4€HOI0 MHOXKMHOIO CTaHiB. [lj1s1 06UuCIeHHs
HecTaljoHapHOro KoedillieHTa HErOTOBHOCTI BiJJHOBJIIOBAHOI CUCTEMU Y BUIIAIKY €JIEMEHTIB iCTOTHO Pi3HOI
HaJliHOCTIi 3alIPONIOHOBAHO METO[I, IPUCKOPEHOTO MOIEIIOBaHHS. 3aCTOCYBaHHS METO/iB iCTOTHOI BUOIpKU Ta
pO3IapoBaHOi BUGIpKY A03BOJISIE HA [IBA i GiJIbIle MOPSAKIB 3MEHIIIUTH AVCIIEPCiIo OLiHKY. [loBeeHO He3MillleHiCTh
OIIiHKM Ta OOME>KEHICTb ii BiTHOCHOI cepelHbOKBaAPaTUYHOI OXMOKM Y BUIAJIKY SIK €KCIIOHEHI1iaIbHOr 0, TaK i
IOBLIBHOTO PO3MO/JIB Yacy 6€3BifMOBHOI pOOOTU €J1IeMEHTIB. JJOCiIKEHO CTallioHapHy HMOBIPHICTb BTpaTH
BMMOTH B 6araTokaHaJbHill CUCTEMi OOCITyrOBYBaHHS, Y SIKY HAIXOASATh PEKYPEHTHI MOTOKM BUMOT. 3alIpOIIOHOBAHO

METOJ, IPUCKOPEHOT0 MOJIEJIIOBaHHS, SIKUH [103BOJIsIE OyIyBaTU aCUMIITOTUYHO He3MilleHi oniHky. Po3pobiieHo



METO/I, TPUCKOPEHOTOMO/IE/IIOBAHHS CTalliOHAPHOTO PO3INOAiNY KiJIbKOCTi BUMOT y CUCTE€Mi OOCJIyTOBYBAHHS 3
HECKIHYEHOIO KiJIbKICTIO JIiHill 06CIyrOBYBaHHS, Y SIKy HAIXOAUTb IPYIIOBUII [TOTIK BUMOT, 110 KEPYETHCS
HalliBMapKOBCbKUM IMIPOLLECOM. [IOBEIEHO aCUMIITOTUYHY HE3MIIEHICTh OLiHOK. KJII04OBi Cj10Ba: cucrtema
00CIyroByBaHHS, KOeQillieHT HErOTOBHOCTI, METOI iCTOTHOI BUGIPKHM, METO], PO3IIapOBaHOi BUOIpKY, IUCIIEPCif,

He3MillleHa OLIiHKa, BiTHOCHA cepeJHbOKBAIpaTUYHA T0XNOKA, PEKYPEHTHNU NOTIK, CTalliOHaPHUI PO3MOiL.

2. The thesis is devoted to the developing of new efficient fast simulation methods for the evaluation of
nonstationary and stationary probability characteristics of queueing systems in case when system behaviour can't
be described by Markov or semi-Markov process with a countable state space. A fast simulation method for the
evaluation of the unavailability of a repairable system consisting of components with significantly different
reliabilities is proposed. Application of importance sampling and stratified sampling enables to decrease the
variance of the estimate two orders of magnitude and more. The unbiasedness of estimate and the boundedness of
coefficient of variation are proved both for exponential distributed failure-free operation times of components and
for distributions of a general form. A multiserver queueing system with recurrent input flows is considered. A fast
simulation method for the evaluation of the steady-state loss probability is proposed. Estimates are asymptotically
unbiased. A queueing system with infinite number of servers and batch arrival process controlled by a semi-
Markov process is investigated. A fast simulation method for the evaluation of the steady-state distribution of the
number of customers is proposed. The asymptotic unbiasedness of estimates is proved. Key words: queueing
system, unavailability, importance sampling, stratified sampling, variance, unbiased estimate, coefficient of
variation, recurrent flow, steady-state distribution.
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