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MHOTI OTUITHBIN BETBAIIUICSA ITPOIIECC BE/IJIMAHA-
XAPPUCA C UMMMUI PAITUEN

AHHOmayus. B OanHOlU cmambe paccmampueaemcsi MHO2OWUHHbDIL
gemesawjuticss npoyecc benimaHa-Xappuca 6 KOHMeKCme UMMUPAayUOHHbIX
npoyeccos. Modenb benimaHa-Xappuca umeem 8adCHOe 3HAueHUe 6 meopuu
cAyuatiHblx npoyeccos, mak Kak onucbigaem OUHAMUKY pecypcog U cucmem C
meveHuemM e6pemeHU. B cmambe CcO8MeCMHO aHAAU3UPYIOMCS MHO2OMUNHbIE
npoyeccbl U 3/1eMeHmMbl UMMU2payuu, ucciedyemcsi, Kakyl po/ib uzpaem
umMMu2payus 8 pasgumuu cemul.

B Xxo0e aHaauza u3syuaemcs 6AusiHUE UMMU2PAYUOHHbIX NpOYEecco8 Ha
OUHAMUKY MHO2OWUHHBIX CUCIeM, d MAKdice 83auMOoCesa3U U U3MEHYUBOCMb 3Mux
npoyeccos.  Yuumbigass — napamempbl  npoyecca  Beaamana-Xappuca u
Koagppuyuenmbl ummuepayuu, npoeooumcsi OyeHKa noseOeHusi Mooenu,
U3MeHeHUll C meueHueM 8peMeHU U COYUaabHO-3KOHOMUUYECK020 8ausiHusl. JaHHas
cmambs uMeem KaK meopemuuyeckoe, mak U NpAakmu4eckoe 3Ha4eHue u Modcem
Obimb npumeHeHa 8 00/1aCcMAX 3KOHOMUKU, Oemozpaguu u cmamucmuuecko2o
aHanu3a. Pesyabmambl no3goasitom 2My0ce NOHSIMb 6AUSIHUE UMMURPAYUOHHbIX
npoyeccog HA MHO20MUNHble cucmembl U cnocobcmeyrom 3¢gpekmusHomy

ynpdaejneHuro pas3/auyHbIMuU npoyeccamu 8 npdkmuke.

Knwueeble cnoea: MHOcomunHbili 8emesawjulicss npoyecc, npoyecc
Beaamana-Xappuc, ummuepayusi, 8eposimHOCMHble MOOeU, CAy4aliHble NpoyYecchl,
OuHaMUKa nonyasyuu, Mooe/auposaHue umMmuz2payuu, meopusi CAyuyaUHbIX

npouyeccos.
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BELLMAN-HARRIS MULTI-TYPE BRANCHING PROCESS WITH
IMMIGRATION



Abstract. This article examines the multi-type branching process of
Bellman-Harris in the context of immigration processes. The Bellman-Harris
model is significant in the theory of stochastic processes as it describes the
dynamics of resources and systems over time. The article jointly analyzes multi-
type processes and elements of immigration, investigating the role of immigration
in the development of the network.

The analysis explores the impact of immigration processes on the dynamics
of multi-type systems, as well as the interrelationships and variability of these
processes. Considering the parameters of the Bellman-Harris process and
immigration coefficients, an assessment of the model's behavior, changes over
time, and socio-economic effects is conducted. This article has both theoretical
and practical significance and can be applied in the fields of economics,
demography, and statistical analysis. The results provide a deeper understanding
of the influence of immigration processes on multi-type systems and contribute to
the effective management of various processes in practice.

Keywords: multi-type branching process, Bellman-Harris process,
Immigration, Probabilistic models, Stochastic processes, Population dynamics,
Immigration modeling, Theory of stochastic processes.
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KO‘P O‘'LCHOVLI IMMIGRATSYON BELLMAN-HARRIS
TARMOQLANISH JARAYONI

Annotatsiya. Ushbu maqolada ko‘p tarmoqli, tarqalib boruvchi Bellman-
Harris jarayoni, immigratsiya jarayonlari bilan bog'liq holda o‘rganiladi.
Bellman-Harris modeli tasodifiy jarayonlar nazariyasida muhim ahamiyatga ega
bo‘lib, u vaqt o‘tishi bilan resurslar va tizimlarning dinamikasini ta'riflaydi.
Maqolada ko ‘p tarmoqli jarayonlar va immigratsiya elementlari birgalikda ko ‘rib
chiqilib, tarmogning rivojlanishida immigratsiyaning qanday rol o‘ynashi tahlil
etiladi. Tahlil davomida immigratsiya jarayonlarining ko‘p tarmoqli tizimlar

dinamikasiga ta'siri, shuningdek, ushbu jarayonlarning o‘zaro aloqalari va



o‘zgaruvchanliklari tadqiq qilinadi. Bellman-Harris jarayonining parametrlarini
va immigratsiya koefjitsiyentlarini hisobga olgan holda, modelning xulg-atvorini,
vaqt o‘tishi bilan qanday o‘zgarishini va ijtimoiy-iqtisodiy ta’sirini baholash
amalga oshiriladi. Ushbu maqola nazariy va amaliy jihatdan muhim bo‘lib, u
iqgtisodiyot, demograjiya va statistik tahlil sohalarida qo‘llanilishi mumkin.
Natijalar, immigratsiya jarayonlarining ko‘p tarmoqli tizimlarga ta'sirini yanada
chuqurroq tushunishga imkon berishi bilan birga, amaliyotdagi turli jarayonlarni
samarali boshqarishga yordam beradi.

Kalit so‘zlar: ko‘p tarmoqli vetviy jarayoni, Bellman-Harris jarayoni,
Immigratsiya, tasodifiy modellar, tasodifiy jarayonlar, populyatsiya dinamikasi,

immigratsiyani modellashtirish, tasodifiy jarayonlar nazariyasi.
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