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eqsponenturi da geometriuli ganawilebebi  

operaciaTa gamokvlevebSi 

revaz kakubava,  giorgi  makasaraSvili, luiza sixaruliZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia xdomilebaTa umartives nakadsa da eqsponenturi (aseve geometriuli) 

ganawilebis urTierTkavSiris da urTierTganpirobebis aspeqtebi. aRwerilia am kanonebiT 

ganawilebuli SemTxveviTi sidideebis warmoSobis meqanizmi. Catarebulia am ganawilebaTa 

praqtikuli gamoyenebis SesaZleblobaTa analizi operaciaTa gamokvlevis amocanebSi. 

sakvanZo sityvebi: markovis procesi. umartivesi  nakadi. geometriuli ganawileba. 

eqsponenturi ganawileba. 

1. Sesavali 

sayovelTaod aRiarebuli Sexedulebis mixedviT rTuli sistemebis maTematikuri 

aRweris ZiriTadi aparatiia markovis procesTa Teoria [1-3].   amasTan,  markovis 

procesebis mravalferovani simravlidan gamoyofen procesebs mdgomareobaTa sasruli an 

Tvladi simravliT.  

aseTi  procesebis gamoyeneba emyareba im varauds, rom gansaxilveli obieqtebis 

sawyisi albaTur-droiTi maxasiaTeblebi ganawilebulia geometriuli an eqsponenturi 

kanoniT. es faqtori gadamwyvetia SemTxveviT procesTa Teoriis sainJinro gamoyenebis 

TvalsazrisiT. swored SemTxveviT procesTa calkeul mdgomareobaSi yofnis 

xangrZlivobis ganawileba  geometriuli an eqsponenturi kanoniT ganapiribebs mis 

„bunebriv“ markovulobas (markovis procesebi mdgomareobaTa diskretuli simravliT, rac 

analizuri modelirebis gadamwyveti faqtoria. 

cnobilia agreTve,  rom rTuli sistemis mdgomareobis Secvla, rogorc wesi, xdeba 

erTi an ramdenime „mizezobrivi impulsis“ zemoqmedebis Sedegad[2,3]. sxvanairad es niSnavs 

imas rom sistemaSi Semodis aseTi impulsebis SemTxveviTi nakadebi, an rigebis Teoriis 

terminebSi -- SemTxveviT xdomilebaTa nakadebi. markovul sistemebSi eseni puasonis 

nakadebia. meores mxriv, puasonis nakadebs Soris yvelaze metad gavrcelebulia 

xdomilobaTa  umartivesi nakadebi. swored maTze Cven ufro dawvrilebiT SevCerdebiT. 

1.  ZiriTadi nawili 

gavixsenoT, rom damtkicebulia aseTi Teorema: umartivesi nakadis xdomilebaTa 

momentebs Soris drois intervalebi ganawilebulia eqsponenturi kanoniT da piriqiT;  

eqsponenturad ganawilebuli SemTxveviTi sidideebis jamebis mimdevroba qmnis umartives 

nakads [1-3]. analogiuri debuleba samarTliania geometriuli ganawilebisa da garkveuli 

tipis nakadis mimarT, roca ganixileba markovis procesi diskretuli droiT.  

aRniSnuli debulebis srulyofilad gacnobierebis mizniT aRvweroT ufro detalurad 

geometriuli an eqsponenturi kanoniT ganawilebuli SemTxveviTi sididis „dabadebis“ 

meqanizmi. am meqanizmis gaazreba gvaZlevs saSualebas avxsnaT intuitiurad, Tu ramdenad 

misaRebia varaudi ama Tu im SemTxveviTi sididis geometriuli an eqsponenturi 

ganawilebis Taobaze realuri obieqtebis maTematikuri modelis sinTezis dros. 

SemTxveviTi xdomilebis lodinis dro. ganvixiloT monetis agdebis eqsperimenti 

gerbis pirvel mosvlamde. CavTvaloT, rom agdeba xdeba erTxel drois erTeulSi. 
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naTelia, rom cdis xangrZlivoba (gerbis mosvlamde lodinis dro) SemTxveviTi sididea. 

amasTan calkeul agdebaTa damoukideblobis gamo, drois nebismier t>0 (t=1,2,...) momentSi 
damkvidreblis mdgomareoba arafriTaa ukeTesi (gerbis lodinis azriT), vidre drois t=0 
momentSi: albaToba imisa, rom t drois Semdeg mouwevs kidev s dro iseTivea, rogorc 

igive lodinisa t=0 momentidan dawyebuli; ufro zustad, Tu ξ aris lodinis SemTxveviTi 

dro, maSin im pirobiT, rom ξ>t Sesruldeba 

P{ξ>t+s/ξ>t}=P{ξ>s}                            (1) 
marTlac, nebismieri t=0,1,..., xdomileba {ξ>t} niSnavs, rom t raodenobis 

damoukidebeli cdis dros arc erTxel ar mova gerbi, da 

P{ξ>t}=(1 - p)t, t=0,1,...,                        (2) 
sadac p=1/2 aris gerbis mosvlis albaToba erT cdaSi, 1 – p ki – gerbis armosvlisa. 

amitom pirobiTi albaTobis formulis gamoyenebiT vRebulobT 
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toloba (1) damaxasiaTebelia iseTi A xdomilebis lodinis droisaTvis, roca ukve 

gavlili lodini t drois ganmavlobaSi, arafriT ar aaxlovebs mis dadgomas 

(ganxorcielebas). aseT situaciaSi, romlis umartivesi magaliTi zemoT aris moyvanili, 

SemTxveviTi sididis ganawileba iseTia, rom 

P{ξ>t}=e-λt,      (3) 
sadac λ raRac arauaryofiTi parametria. diskretuli t=0,1,..., SemTxvevisaTvis (3) 

SeiZleba daiweros (2) saxiT,  Tu CavsvamT p=1-e-λ. 
diskretuli t-s SemTxvevaSi aseT ganawilebas uwodeben geometriuls. am SemTxvevaSi 
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uwyveti t SemTxvevaSi 0≤ t <∞, (3) ganawilebas aqvs ganawilebis simkvrive 
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swored es aris eqsponenturi (maCvenebliani) ganawileba. Λ parametrs aqvs martivi 

albaTuri azri, saxeldobr 
1
λ
 aris lodinis saSualo dro 

1

0λ
ξ= =

∞

∫E tf t dt( ) . 

gamoviyvanoT formula (3) uSualod (1) tolobidan im varaudiT, rom ξ=0 mxolod 

nulis toli albaTobiT, da ξ-s aqvs uwyveti ganawileba. ganvsazRvroT funqcia p(t) 
tolobiT 

p(t)=P{ξ>t}. 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(12), 2012   

 

25 
 

damoukidebeli xdomilebaTa namravlis albaTobis formulis gamoyenebiT 
P{ξ>t+s}=P{ξ>t}⋅P{ξ>s} 

da Sesabamisad  p(t+s)=p(t) ⋅p(s), 
anu      lnP (t+s)=lnP(t)+lnP(s) 

amasTan  

p(0)=p{ξ>0}=1 
diskretuli t-saTvis t=0,1,2,..., aqedan vRebulobT, rom lnP(t) (lnP(0)=0) aris wrfivi 

funqcia lnP(t)=t⋅lnP(1). 
aqedan ki 

p(t)=(1-p)t=e-λt   sadac  p=1-p(1)=P{ξ>1} 
uwyveti t-s SemTxvevaSi, Tu vivaraudebT, rom arsebobs simkvrive p'(t), s-is mimarT 

diferencireba gvaZlevs 
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aqedan, s=0 SemTxvevaSi  

p t
p t
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sadac λ=p'(0)>0, ramdenadac p(0)=1 aris p(t)=P{ξ>t} funqciis maqsimaluri mniSvneloba.  
maSasadame  

p(t)=e-λt 

varaudi imis Taobaze, rom drois intervalebi sistemaSi impulsebis Semosvlis 

momentebs Soris ganawilebulia geometriulad an  eqsponenturad, tolfasia mtkicebisa, 

rom maTi Semosvla xdeba ise, rom impulsebis arcerT iniciators sruliad ar aRelvebs 

sxva, misi msgavsi iniciatorebis arseboba, maT ar ainteresebT erTmaneTis arseboba, arc 

maTi impulsebis Semosvlis istoria. sxvanairad, Tu impulsebis Semosvlis momdevrobas 

ganvixilavT rogorc process, maSin es aris procesi „maxsovrobis gareSe“ – is ar 

imaxsovrebs Tavis warsuls, „cxovrobs“ mxolod  awmyoTi da miTive gansazRvravs Tavis 

momavals. 

 meores mxriv, aseTi samwuxaro paTologia, rogoricaa maxsovrobis uqonloba, am 

sityvis leqsikuri mniSvnelobis mixedviT, aRmoCnda friad sasargeblo movlena 

„maxsovrobis uqoneli“ procesebis gamoyenebis dros realuri stoqasturi sistemebis 

analizis saWiroebisaTvis [4-6]. SeiZleba iTqvas rom rigebis Teoriisa da saimedoobis 

Teoriis met-naklebad gamoyenebiTi Sedegebi swored aseT pirobebSia miRebuli. 

1. daskvna 

naSromis safuZvelze SesaZlebelia gamoiTqvas da Semdeg dasabuTdes damajerebeli 

evristikuli varaudebi realuri sistemebis aRweris Taobaze markovis procesebiT 

(markovis procesebi mdgomareobaTa diskretuli simravliT da diskretuli an uwyveti 

droiT). aseTi midgoma arsebiTad amcirebs saTanado eqsperimentebis Catarebis saWiroebas, 

rac Tavis mxriv ganapirobebs sxvadasxva resursebis (materialuri, droiTi da sxv.) 
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mniSvnelovan ekonomias. es garemoeba ki gadamwyveti mniSvnelobis faqtoria nebismieri 

sistemis sasicocxlo ciklis yvela etapze mmarTvel gadawyvetilebaTa misaRebad.  
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EXPONENTIAL AND GEOMETRICAL DISTRIBUTIONS IN  

OPERATIONS RESEARCH 

Kakubava Revaz,  Makasarashvili Giorgi Sikharulidze Luiza 
Georgian Technical University 

Summary 

In the article two wide spread mathematical schemes – the simplest flow of homogenous events 
(Poisson flow) on one hand, and geometrical and exponential distribution functions for random variables 
on the other – are considered. Some aspects of interconnection and mutual stipulation of these schemes 
are discussed. The mechanics of birth for variables of such type is described. Also the analysis of 
possibilities for application of these distributions for operations research problems is held. 
 

ЭКСПОНЕНЦИАЛЬНОЕ   И   ГЕОМЕТРИЧЕСКОЕ   РАСПРЕДЕЛЕНИЯ  
В ИССЛЕДОВАНИЯХ ОПЕРАЦИЙ 

Какубава Р.,  Макасарашвили Г., Сихарулидзе Л. 
Грузинский технический университет 

Резюме 

Рассмотрены аспекты взаимосвязи и взаимоопределенности простеишего потока 
однородных событий (пуасоновского) с одной стороны, и геометрического и 
экспоненциального распределений случайных величин с другой. Описывается механизм 
(„рождения“) возникновения случайных величин такого типа. Проводится анализ 
возможностей использования этих распределений в задачах исследования операций.  


