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optimaluri moqmedebis algoriTmebis ganzogadebuli

modelis damuSaveba

simon xoStaria1, karlo barelaZe1, cisana xoStaria2

1-saqarTvelos saaviacio universiteti,

2-saqarTvelos teqnikuri universiteti

reziume

ganxilulia moqmedebis algoriTmebis ganzogadebuli modelebis damuSaveba, romlebic

warmoadgens mraval SesaZlo variantebs araWarbi moqmedebis algoriTmebis SeqmnisaTvis.

sakvanZo sityvebi: moqmedebis algoriTmebi. mizez-Sedegobrivi kavSiri. informacia. gadasvlebis

matrica. stoqastikuri grafebi. hamiltonis grafebi.

1. Sesavali

araWarbi moqmedebis algoriTmebis variantebis ageba SesaZlebelia ganvaxorcieloT mizez-

Sedegobrivi kavSiris safuZvelze, warmodgenili momijnave matricis saxiT. amitom Tu sawyis

monacemebSi aRwerilia stoqastikuri mizez-Sedegobrivi kavSiri, maSin misi Sesabamisi gadasvlebis

albaTobis matrica saWiroa warmovidginoT momijnave matricis 0ijM saxiT, mxolod misi

elementebis SecvliT miviRebT matricas 1ijM .

araWarbi moqmedebis algoriTmebis mravali variantebis struqturis proeqtirebis procesi

dafuZnebuli grafebis Teoriaze, warmodgenilia momijnave matricis mwvervalebis saxiT, damyarebuli

moqmedebis erTeulebze, romelic Seesabameba SesaZlo martiv gzebs, gamavals erTjer yvela mis

mwvervalebze. grafebis TeoriaSi [1] cnobilia, rom aseTi gzebis moZebnis amocana Cven SemTxvevaSi

dakavSirebulia hamiltonis wredebis agebis amocanis amoxsnaze.

2. ZiriTadi nawili

damtkicebulia [1], rom aucilebeli da sakmarisi piroba, rom sasrulo orientirebul grafSi

arsebobs erTaderTi hamiltonis wredi konturis gareSe, warmoadgens mis totalurobas, e.i. ukidures

SemTxvevaSi erTi mimarTulebiT gzis arsebobas sxvadasxva wyvil grafis mwvervalebs Soris. amave

dros ukonturo antisimetriuli sruli grafi Seicavs erTaderT hamiltonur jaWvs. davuSvaT M

warmoadgens moqmedebis momijnave matricis grafis mwvervals. avRniSnoT matrica miRebuli M -is

safuZvelze, mTavar diagonalze elementebiT 0ijM ,
0M matricis saxiT, xolo gadasvlis sigrZis

gzas masSi i mwvervalidan j mwvervalSi miviRebT erTis tolad. maSin
0M warmoadgens gadasvlis

erTeulovani sigrZis matricis gzas i mwvervalidan j mwvervalSi, romelSic ar gvaqvs kavSiris

maryuJi.

0M martivi gardaqmnebis Sedegad  gamoviyenebT ra zemoaRniSnul moqmedebas miviRebT 0MN 
- matricas, romelTa elementebi 1

ijN migviTiTebs imaze, rom arsebobs erTeulovani sigrZis gzebi

gamavali yvela i mwvervalidan, romelic Seesabameba matricis mwkrivebs, mwvervalebSi j , romelic

Seesabameba svetebs.
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miviRebT bmulobis matricas, romelic migviTiTebs yvela arsebul umaryuJo gadasvlebis

gzebze da ciklebze (mwvervalebis gameoreba) i mwvervalebidan j mwvervalSi gansxvavebuli

sigrZeebiT, romlebic warmodgenilia diapazonSi 1-dan 1n -mde.

gamovikvlioT kavSiris matricis Tvisebebi hamiltonis wredebis gansazRvrisaTvis.
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miRebuli kavSiris matricis analizi gvaZlevs saSualebas gamovavlinoT piroba, rom

hamiltonuri wredebi moqmedebis grafSi ar arsebobs. analogiuri piroba gamoiyeneba, roca

informaciis nakadi avtomatizebul marTvis sistemebSi warmodgenilia informaciuli grafis saxiT [1]

da formirebis dros egm-ze damuSavebisaTvis warmogvidgeba informaciuli grafis saxiT [2] da amitom

gaaCniaT zogierTi specifikuri Tavisebureba. amavdros kavSiris matrica warmogvidgeba miTiTebul

naSromebSi, rogorc miwvdomis matrica [3].

[1,2,3] gamomdinare SegviZlia davamtkicoT, rom kavSiris matricis striqonebi, romlisTvisac





ij

ij nM 1 , migviTiTebs moqmedebis grafSi hamiltonis wredebis arsebobaze i mwvervalidan

dawyebuli. SemdgomSi aseTi striqonis gamoyofisaTvis M matricebi SeiZleba iwodos kritikulad.

imisaTvis, rom davrwmundeT hamiltonis wredebis arsebobaSi, saWiroa mwvervalebidan i , romelic

Seesabameba M matricis kritikul striqons, avagoT sruli martivi wredi sigrZiT 1n .

aRvniSnoT e -iT grafis axali mwvervalebis ricxvi, dafiqsirebuli e nabijze moqmedebis

grafis nebismier mwvervalze dawyebuli i mwvervalebidan, romelic Seesabameba M matricis

kritikul striqons. cxadia, rom  1,0e , vinaidan nebismier gzaze moZraobis dros yovel nabijze

SeiZleba movxvdeT erTdroulad mxolod erT mwvervalze, amavdros 1e mxolod im SemTxvevaSi,

roca dafiqsirebulia axali mwvervali mocemuli gzisaTvis e mizanSewonilia ganisazRvros

matricis mixedviT
eM gzis sigrZiT e , e.i.

1
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1 .............., 

  n
n2 SMM 

axla, Tu romelime gzisaTvis, dawyebuli i “kritikuli” mwvervalidan, 0e roca ne ,1 ,

es aRniSnavs, rom yovel nabijze  1n moZraobis dros i mwvervalebidan Cven yovelTvis unda

moxvdes axalSi, winaT daufiqsirebel mwvervalebze, xolo es Tavis mxriv gulisxmobs, rom mocemul

“kritikul” mwvervalebSi i arsebobs hamiltonis wredebi.

gamomdinare aqedan, SeiZleba gavakeToT daskvna, rom aucilebel pirobad moqmedebebis grafSi

hamiltonis wredis arsebobisa warmoadgens matricaSi kavSirebis arseboba, agebuli momijnave matricis

safuZvelze, striqonebis da svetebis jamTan nulisagan gansxvavebul elementebTan, romlebic tolia

1n , sadac n - moqmedebis grafSi ZiriTadi operaciebis saerTo ricxvia, ganmsazRvreli momijnave

matricis rigis.

gzis matricis safuZvelze
eM sigrZis  1,  niee moZraobis dros, romelzec yovel

nabijze miiRweva axali konkretuli gzis mwvervali.

optimaluri moqmedebis ganzogadebuli algoriTmi agebuli Sesabamisad hamiltonis wredebiT

xorciieldeba Semdegi saxiT:

1. yvela erTsaxela moqmedebis ZiriTadi erTeuli, ganlagebuli optimaluri moqmedebis

algoriTmebi erTnairi nomrebiT, saWiroa gavaerTianoT da warmovidginoT erTi mwvervalis saxiT,

mivamagrebT mas Sesabamis grafis ierarqiul dones, romelic aRwers moqmedebis algoriTmebis

gaerTianebul models.

2. moqmedebis algoriTmebis gaerTianebuli modelis ierarqiuli grafis gverdebad saWiroa

gamoviyenoT mizez-Sedegobrivi kavSiri moqmedebis

ZiriTad erTeulebs Soris, romlis safuZvelze miRebul iqna optimaluri moqmedebis

algoriTmebis dasaSvebi variantebi.

3. daskvna

imis gamo, rom moqmedebis algoriTmis ganzogadoebuli modeli stoqastikuria da aRiwereba

naxevarmarkovis procesiT, misi daxasiaTebisaTvis amovirCevT: moqmedebis ZiriTadi erTeulis
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uSecdomod Sesrulebis albaTobis modelis daubrunebel mdgomareobas, saSualo dros da

daubrunebel mdgomareobaSi myofi procesis Rirebulebas, romlebic ganisazRvreba moqmedebis ZiriTadi

erTeulis Sesrulebis xerxebiT, maTi Tavsebadobis Tanafardobis gaTvaliswinebiT. zemoT aRniSnulidan

gamomdinare, SegviZlia davaskvnaT: moqmedebis algoriTmebis ganzogadebuli modeli, romelic moicavs

optimaluri moqmedebis algoriTmebs, SeiZleba warmodgenil iqnas gadawyvetilebis miRebis

naxevarmarkovis procesis saxiT. optimaluri moqmedebis gadawyvetilebis algoriTmebis variantebis

amorCevis amocana gulisxmobs moqmedebis algoriTmis ganzogadebuli modelis yoveli mwvervalisaTvis

miRweuli iyos miznobrivi maCveneblis eqstremumi. optimaluri moqmedebis algoriTmebis variantebis

struqturis amorCevis xerxis damuSavebis maCveneblad gvevlineba moqmedebis algoriTmebis uSecdomo

Sesrulebis albaToba. mocemul SemTxvevaSi moqmedebis algoriTmis ganzogadebuli modeli

warmogvidgeba muSaobis grafis saxiT da ara movlenis grafis saxiT, xolo uSecdomo Sesrulebis

albaToba ganisazRvreba Sesabamisi ZiriTadi operaciebis uSecdomo Sesrulebis albaTobiT mwvervalze.
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Summary
The article considers the method of development of the generalized model for optimal action algorithms.

There is represented the process of the selection of the best optimal solution for the semi-Markov process
algorithms’.
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Резюме

В работе  рассмотрен метод  разработки  обобщенной  модели алгоритмов оптимальных действий.
Представлен выбор наилучшего  выполнения задачи  оптимизации полумарковских процессов алгоритмов.


