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1. MO,[[CJIi Ta METOOV BU3HAYEHHSA MMOKa3HUKIB CI)YHKLliOHYBaHHH CHCTEM O6CJ'Iy1’OBYBaHH}I 3 [IOBTOPEHHAM 3aBOK

2. Models and methods for determination of indicators for the retrial queuing systems

Pedepar:

1. lucepTariis mpucBsyeHa po3podlli Ta JOCAITKEeHHIO MaTeMaTUYHUX MOJlesiel TeBHUX Pi3BHOBUIB CUCTEM
MacOBOTO OOCJTYTOBYBaHHSI 3 IOBTOPEHHSIM 3as1BOK, IO a[IEKBATHO ONKMCYIOTh TPOLIECU K€PYBAaHHS IIOBITPSHUM
pPyxoMm, nipouiecy QyHKLiOHYBaHHS! KOMIT'IOTEPHUX Ta TEJIEKOMYHIKaLifHUX CUCTEM Ta MEPEX Ta iHIINX 3aCO6iB
nepepayi inpopmarii. 30kpema 6y10 PO3BUHEHO TEOPil0 CUCTEM 3 IIOTOKaMU CKJIAIHUX 3as1BOK, SIK PiI3HOBUJ, CUCTEM
3 [IOBTOPEHHSM. [171 3a3HaY€HUX CUCTEM OYJIO OTPMMAHO HU3KY I1OKA3HUKIB (PYHKIIOHYBaHHS. [J11 CUCTEMHU 3
[TIOBTOPEHHSIM 3a5BOK Ta [IOTOKOM Pi3HOTUITHUX 3aIBOK BU3HAYEHO (GOPMYJIIU IJ151 PO3PaxyHKY MMOBIpHOCTEN
MepeXoiB BKIAIEHOTO JaHIora MapkoBa. BCTaHOBJIEHO yMOBY €ProiUYHOCTI I8 LiJIOYNCIIEHOI IEPIOANYHO]
MoJeJli cucTeMU 0OCJIyTOBYBaHHS 3 NOBTOPHUMMU BUKIukamu Gl /G /13 nucuuniinoto obcnyrosysanHs FCFS.
Po3po6s1€HO aNropuT™M CTaTUCTUYHOTO MOJIE/IIOBAHHS 6araTOKaHAJIbHOI CUCTEMHU OOCITYTOBYBaHHSI 3 IOBEPHEHHSIMU
Gl /G /m /0/ /1/ G 3 METOIO OLiHKM ITOKa3HWKiB eeKTUBHOCTI (PYHKI[IOHYBaHHS CUCTEMU, 30KPEMA, IJI51 OLIiHKU

CTal[ioHapHOI MIMOBIPHOCTI BTPATH 3a51BOK, Ta OTPUMAHO 3HAUYE€HHSI CTAl[iOHAPHOI IMOBIPHOCTI Bi]MOBH B



o6ciyroByBaHHi. [y cucTemM 06CIyroByBaHHS 3 IIOTOKOM CKJIATHUX 32sIBOK PO3PO06JIEHO aJITOPUTMU OOUHCIIEHHS
Mip MEePETHHY IBOX CKIAJHUX iMIIyJIbCIiB, IaHO OLiHKU MMOBIPHOCTE! NIEPETUHIB, BilHANLIEHO YMOBU IJIS
€KBiBJIEHTHOI 3aMiHU CUCTEMHU 3i CKJIATHUMU 3a51BKAMU CUCTEMOIO 3 [IPOCTUMMU 3as1BKaMU (OMHOYHUMU
iMmmysibcamu). JloBeIEHO TEOPEMU [IPO CTOXACTUYHY OOMEXKEHICTh Ta iCHYBaHHSI TPAHUYHOTO PO3NOLiNY,
PO3pOOJIEHO ATOPUTM CTAaTUCTUYHOTO MOJIETIOBAHHS /IJISI CUCTEMHU OOCIIYTOBYBaHHS 3 CKJIAIHUMM 3a51BKAMH i
BpaxXyBaHHSIM 4acy MiJroTOBKU OOCIYroBYyI0YOro KaHaily. [yl cUCTeM 3i 3IBOEHMMU 3asiBKaMU i 3cyBHOI Mipu Ha R+
IOBEJEHO €ProAnyHi TEOPEMH, OTPUMAHO ITOKA3HUKU (PYHKIIOHYBaHHS Ta PO3PO0JIEHO CTAaTUCTUYHI MOAEII.
Kn1040Bi cs10Ba: cucteMa 06CIyroByBaHHS 3 TIOBTOPEHHSIM 3a51BOK, IIOTIK Pi3HOTUITHUX 3a51BOK, 3asiBKA CKJIaJHOI

CTPYKTYpH, 34BO€EHA 3as1BKa, EPrOIUYHICTb CUCTEM OOCJIYyTOBYBaHHSI, CTATUCTUYHE MOJIETIOBAHHS CUCTEM.

2. The thesis is devoted to development and study of mathematical models of varieties of retrial queuing systems
which adequately describe processes of air traffic control, processes of functioning of computer and
telecommunication systems and networks and other means of information transfer. In particular, the theory of the
queuing systems with flows of calls of a complex structure, as a variety of retrial queuing systems, has been
developed. For such systems a number of indicators of their functioning have been obtained. For the queuing
systems with retries and multiple-types calls flow, the formulas for calculation of probabilities of transitions in the
embedded Markov chain have been derived. For integer-valued periodical model of a GI /G /1 queuing system
with retries, with the FCFS discipline of service, the ergodicity conditions have been found. An algorithm for
statistical modeling of GI /G /m /0/ /1/ G multi-channel queuing system with returns has been developed, with
the purpose of evaluation of the indicators of the system operation effectiveness, in particular, for evaluation of
stationary probability of demand losses. The values of the stationary probabilities of denial of service have been
obtained. For the queuing systems with flows of calls of a complex structure the algorithms for determining of the
measures of the intersections of two complex impulses have been developed. The estimations of probabilities of
the intersections have been made. The conditions for equivalent replacement of a system with complex calls with a
system with simple calls (individual pulses) have been found. Theorems on the stochastic limitedness and existence
of the limit distribution have been proven. An algorithm for statistical modeling of queuing systems with complex
calls and taking into account the time of preparation of the serving channel has been developed. For the systems
with dual calls and for the shift measure on R+ ergodic theorems have been proven, the indicators of functioning
have been obtained and statistical models are developed. Key words: retrial queues, multiple-type calls flow, call of
a complex structure, dual call, ergodicity of queues, system simulation.
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