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Stoebisa da sazRvrebis meTodisaTvis

evristikuli algoriTmis SemuSavebis erTi xerxi

gela RvinefaZe

saqarTvelos teqnikuri universiteti

reziume

diskretuli maTematikis amocanebis gadasawyvetad SemoTavazebulia Stoebis da sazRvrebis

meTodze dafuZnebuli iseTi algoriTmi, romelSic gamoTvlebis drois Sesamcireblad Setanilia

evristikis elementebi. variantebis xeze xdeba qveda doneebze ZiebaTa gagrZelebis perspeqtiulobis

Sefaseba da igi mocemul etapze amonaxsnis rekorduli maCvenebelisagan winaswar daTqmuli

sididiT ar gansxvavdeba, qvexe moiWreba.

sakvanZo sityvebi: Stoebis da sazRvrebis meTodi. evristika.

1. Sesavali

praqtikaSi arcTu iSviaTad saWiro xdeba iseTi amocanebis gadaWra, rodesac amonaxsni

ganisazRvreba n raodenobis obieqtebis urTierTganlagebis yvela SesaZlo variantidan erTis -

optimaluris arCevaniT. saqme gvaqvs diskretuli maTematikis tipur - daniSvnebis amocanasTan.

amgvari da saerTod, diskretuli maTematikis mravali sxva saxis amocanis gadasawyvetad

xSirad iyeneben Stoebisa da sazRvrebis meTods [1]. aRniSnuli meTodisadmi mimarTva variantebis

pirdapiri gadarCevis meTodTan SedarebiT gacilebiT amcirebs amocanis optimaluri amonaxsnis

misaRebad saWiro drois danaxarjs, magram isic unda aRiniSnos, rom obieqtebis jer kidev arcTu

didi ricxvisaTvis (n=30–50) mainc imave problemas vawydebiT – Tanamedrove kompiuterebis

mZlavri SesaZleblobebic ki ar aris sakmarisi aseTi amocanebis amosaxsnelad misaReb droSi.

Sedegad, specialistebi iZulebulni arian, amocanis amosaxsnelad mimarTon evristikul

algoriTmebs. aseT SemTxvevebSi ki, aramcTu optimalur amonaxsnebs ver vRebulobT, umetes

SemTxvevaSi ver xerxdeba gakeTdes Sefaseba – ramdenad aris dacilebuli evristikuli

algoriTmiT miRebuli Sedegi optimalurisagan.

Cven mier SemuSavebuli evristikuli algoriTmi gamoTvlebis drois SemcirebasTan erTad

gvinarCunebs Stoebis da sazRvrebis meTodis mTavar Rirsebas: gaTvlebis sxvadasxva etapze, qveda

Sefasebebze dayrdnobiT, algoriTmi iRebs gadawyvetilebas - aqvs azri mocemul qvexeze Ziebebis

gagrZelebas, Tu igi unda moiWras. rac mTavaria, Ziebebis qveda doneebze gagrZelebaze uari iTqmis

ara mxolod maSin, rodesac qveda Sefaseba mocemul etapze rekordul maCvenebelze uaresia (da

naTelia, rom saukeTeso variantis Ziebas azri aRar aqvs), aramed – im SemTxvevaSic, roca qveda

Sefaseba rekordul maCvenebelTan sakmaod axloa – xvdeba programistis mier SerCeul diapazonSi.

termini “sakmaod” evristikis sferodanaa. Sesabamisad, gamoricxuli ar aris amonaxsni optimaluri

ar gaxldeT, samagierod algoriTmi uzrunvelyofs misaReb droSi Cven mier SerCeuli

damakmayofilebeli sizustiT Sedegis miRebas.

2. ZiriTadi nawili

diskretuli maTematikis amocanebis gadasawyvetad Stoebisa da sazRvrebis meTodis

evristikul algoriTmad realizebis SemoTavazebuli xerxis arsi martivad ase SeiZleba

ganvmartoT - amocanis amoxsnis Sualedur etapebze algoriTmi periodulad Tavis Tavs usvams da

pasuxs iZleva Semdeg SekiTxvaze:

Rirs ki mocemul etapze ukeTesi Sedegebis misaRebad ZiebaTa gagrZeleba (da Sesabamisad meti

drois daxarjva), Tu ufro mizanSewonilia, es dro gamoyenebuli iqnes morigi ubnis

perspeqtiulobis Sesamowmeblad?

Sesabamisad, saWiro xdeba amoxsnis Sualedur etapebze Semdegi qveamocanis dasma-gadawyveta –

maqsimum, ra gaumjobesebas SeiZleba velodoT mocemul qvexeze Ziebebis gagrZelebisagan, anu, ase

vTqvaT, pasuxi gaeces SekiTxvas - “Rirs Citi bdRvnad”?

aqve aRvniSnavT, rom mxedvelobaSi misaRebia kidev erTi mniSvnelovani garemoebac –

praqtikuli saxis amocanebisaTvis amosavali monacemebis mniSvnelobaTa dadgena mxolod garkveuli

sizustiT xdeba: gazomvebis procesi ZviradRirebulia, scodavs gazomvebis meTodika,

instrumentariumi, arcTu iSviaTad adgili aqvs Sesaswavli procesebis arastacionalurobasac.

Sesabamisad, iSviaTad xerxdeba, rom parametrebis gazomvis  cdomilebam 1-2%-s ar gadaaWarbos.

yovelive zemoT Tqmulis gaTvaliswinebiT, apriori arcTu ise zusti sawyisi monacemebis

arsebobis SemTxvevaSi, bunebrivia, uari vTqvaT,  davuSvaT, 0.5%-iT ukeTesi Sedegis moZiebis
mcdelobaze, Tuki es gadawyvetileba gaTvlebis dros ramdenjerme Seamcirebs. amasTan, Tuki amis

SesaZlebloba arsebobs, upriania `gamoTavisuflebuli” drois monakveTi ufro perspeqtiuli
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variantebis gadarCevaze daixarjos.

SemoTavazebuli meTodis arsis ufro detalurad asaxsnelad ganvixiloT Stoebisa da

sazRvrebis meTodis gamoyenebiT erT mwkrivad ganlagebuli erTganzomilebiani obieqtebis

gadanacvlebebis simravlidan optimaluri gadanacvlebis amorCevis magaliTi [1]. Semdeg ki aRvwerT,

gamoTvlebis drois Semcirebis mizniT, Stoebisa da sazRvrebis meTodis optimaluridan

evristikulad gardaqmnisaTvis Cven mier SemoTavazebul xerxs.

amocanis dasma. mocemulia l i sigrZis mqone obieqtebis simravle, romlebic ganlagebulia

raime wrfis (sakoordinato RerZis, magistralis) gaswvriv. (praqtikaSi obieqtebis rolSi

SeiZleba mogvevlinos failebi, Senobebi, eleqtronuli elementebi): F = {f j}, j = 1, 2, . . . , m.
obieqtebs Soris urTierTmimarTvebis sixSireeebi warmodgenilia kvadratuli matricis

saxiT, romlis TiToeuli a i j elementi aRniSnavs f i obieqtidan f j -ze gadasvlebis ricxvs.

moiTxoveba, obieqtebis m! raodenobis yvela SesaZlo urTierTganlagebidan amorCeuli iqnes

iseTi kombinacia, romlisaTvisac gadasvlebze daxarjuli jamuri dro minimalur mniSvnelobas

miiRebs (igulisxmeba, rom obieqtidan obieqtisadmi mimarTvaze daxarjuli dro maT Soris manZilis

pirdapirproporciulia). amocanis Sinaarsidan gamomdinare, obieqtebis urTierTganlagebis

gansaxilveli variantebis ricxvi orjer SeiZleba SevamciroT, radganac, cxadia, rom sarkuli

ganlagebac igive Sedegs iZleva, rasac – pirdapiri. dasaSvebia agreTve or obieqts Soris a i j da

a j i mimarTvebis warmodgena jamuri r i saxiT. msgavsi saxis diskretuli amocanebis gadasawyvetad

literaturaSi SemoTavazebuli iqna Stoebis da sazRvrebis meTodis gamoyeneba. amasTan, specialuri

meTodikis gamoyenebiT axdenen obieqtebis simravlis dekompozicias – qvesimravleebi aq

warmoadgenen e.w. kompleqsebs, romelTa meSveobiTac xdeba variantebis qveklasis perspeqtiulobis

Sefaseba. obieqtebis specialuri saxis qvesimravleebad – kompleqsebad – dayofaze dafuZnebul

midgomas Tavdapirvelad rekomendacia gaewia naSromSi [2]. Semdgom ki am midgomam ganviTareba ipova

sxva SromebSic [3]. kerZod, SemuSavebuli iqna ara marto kompleqsis organizebis axali gzebi,

aramed axali midgomisaTvis misadagebuli variantebis ganStoebebis strategiac

daviwyoT Stoebis da sazRvrebis meTodisaTvis gamiznuli aRniSnuli strategiis

warmodgeniT da Semdeg ganvmartoT kompleqsis

arsic (nax.1).

naxazidan Cans, rom pirveli adgilidan

dawyebuli momdevnoebze xdeba wina etapebze

(iarusebze) daumagrebeli obieqtebis

Tanmimdevrulad mibma.

vxedavT, rom Tavdapirveli F = {f j } , j =
1, 2, . . . , m simravle amocanis amoxsnis

TiToeuli etapisaTvis iyofa or –

damagrebuli da daumagrebeli obieqtebis

qvesimravled.

gamoTvlebis TiToeul bijze erT-erTi

obieqti fiqsirdeba, rogorc wamyvani da xdeba

sxva obieqtebTan misi urTierTgadasvlebis

Sedegad miznobriv funqciaSi Setanili wilis

gamoangariSeba. amasTan, damagrebuli obieqtebisaTvis es wili zustad ganisazRvreba, xolo

daumagreblebisaTvis ki xdeba wilis qveda Sefasebis gamoTvla.

swored, damagrebis niSnis mixedviT obieqtebis F = {f j } simravlis or qvesimravled dayofa

da mTliani F simravlidan erT-erTi obieqtis wamyvanad gamocxadeba gaxlavT kompleqsis cnebis

SemoRebis mizani. aRniSnuli midgomis konkretuli realizaciebi, cxadia, erTmaneTisagan

mniSvnelovnad gansxvavebuli SeiZleba iyos. kerZod, zemoT moyvanili ganStoebis strategiis

nacvlad, qveda SefasebaTa ufro efeqturad gamoTvlis mizniT, [3] naSromSi SemoTavazebulia

amgvari midgoma – obieqtebis damagreba xdeba ara erTmaneTis miyolebiT, aramed kidura adgilebze

rig-rigobiT da Tanmimdevrulad, anu Semdegi wesiT: 1,  m,  2,  m-1,  3, m-2, . . .
aseTi gadawyvetileba, TavisTavad cxadia, gavlenas axdens kompleqsebSi damagrebuli da

daumagrebeli obieqtebis urTierTganlagebasa da Sesabamisad, gamoTvlebis algoriTmis

struqturazec. amrigad, mocemulia: obieqtebis kompleqsi K = {f j } , j = 1, 2, . . . , m, romelSic erT-

erTi obieqti fiqsirdeba, rogorc wamyvani da aRiniSneba f0-Ti; TiToeuli obieqtisaTvis

gansazRvrulia sigrZe l i da wamyvani obieqtisadmi mimarTvis sixSire r i . moiTxoveba es obieqtebi

imgvarad ganvalagoT raime wrfis gaswvriv, rom TiToeuli f j obieqtidan wamyvan f0-mde
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gadarbenebis jamurma sigrZem minimaluri mniSvneloba miiRos:  r (f j , f0) = min.
gamoTvlebis sxvadasxva etapze f0 wamyvani obieqti SesaZlebelia imyofebodes, rogorc

damagrebuli, aseve jer kidev daumagrebeli obieqtebisagn Sedgenil kompleqsSi. cxadia, pirvel

SemTxvevaSi misi pozicia dafiqsirebulia, xolo meore SemTxvevaSi ki – ara.

zemoTqmulidan gamomdinare, pirvel SemTxvevaSi miznobriv funqciaSi kompleqsis mier

Setanili wvlili SesaZlebelia zustad gamoiTvalos. amasTan, radganac dasaSvebia daumagrebeli

obieqtebis kompleqsSi Sesabamisi gadaadgilebanic movaxdinoT, SegviZlia SevirCioT da

gamovTvaloT optimaluri variantis mier Setanili wvlili. rac Seexeba meore SemTxvevas, aq

miznobriv funqciaSi kompleqsis wvlilis gamosaTvlelad mizanSewonilia mivmarToT qveda

Sefasebis gamoTvlis xerxs. aRvniSnoT, rom variantebis ganStoebebis Cven mier arCeuli strategia

SesaZlebels xdis, kompleqsis wvlilis qveda Sefaseba dazustdes ori xerxiT:

1. daumagrebeli elementebis kompleqsSi moxdes wamyvanTan kavSiris armqone obieqtebis

gaTvaliswinebac;

2. kompleqsebSi gaTvaliswinebuli iqnes wamyvani obieqtisadmi mimarTvis Semdeg uSualod

rigSi myofi obieqtic. (aq gasaTvaliswinebelia is momenti, rom aseT SemTxvevaSi miznobriv

funqciaSi TiToeuli obieqtis wvlili orjer Seva).

zemoT ganxiluli amocanebis gadawyvetis drois Sesamcireblad Semdgomi nabiji

SesaZlebelia gadaidges Semdegi principuli gadawyvetilebis miRebiT – uari iTqvas optimaluri

amoxsnis miRebis algoriTmebis SemuSavebaze da miznobrivi funqciis SesaZlo optimaluri

mniSvnelobidan gadaxris winaswar daSvebul diapazonSi veZeboT kvazi-optimaluri Sedegi. amasTan,

faqtobrivad, ZalaSi rCeba yvela is midgoma da Rirseba, romelic gaaCnia sazRvrebis da Stoebis

meTods. kerZod, SesaZlebelia SevinarCunoT ganStoebis zemoT ganxiluli strategia da qveda

Sefasebebis gamoTvlis meTodis ZiriTadi monaxazi. gansxvaveba Seexeba mxolod im punqtebs,

romlebSic wydeba sakiTxi, gagrZeldes Tu ara mocemul etapze variantebis xis arCeuli

mwvervalis qvemoT variantebis ganxilva, Tu es qvexe moiWras.

3. daskvna

diskretuli maTematikis amocanebis gadasawyvetad SemoTavazebulia Stoebis da sazRvrebis

meTodze dafuZnebuli algoriTmis gamoyeneba, romelSic, gamoTvlebis drois minimizebis mizniT,

Setanilia evristikis elementebi. SenarCunebulia Stoebisa da sazRvrebis meTodis mTavar Rirseba

– ganStoebebis variantebis agebisa da qveda Sefasebebis gamoTvlis meTodis strategia. gansxvaveba

exeba mxolod im punqtebs, romlebSic wydeba sakiTxi, gagrZeldes Tu ara mocemul etapze

variantebis xis arCeuli mwvervalis qvemoT qvevariantebis gadarCeva, Tu es qvexe moiWras.
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ON THE DEVELOPMENT OF HEURISTIC FOR THE BRANCH AND BOUND
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Summary
In order to save time required to solve problems of discrete optimization in mathematics there is offered

to implement elements of heuristics in the method of “Branch and Boundaries”. Moving along a decision tree the
prospective alternatives in the given direction are evaluated, and if they don’t guarantee winning comparing to
the pre-defined value at this stage, the given sub-tree is cut off and we proceed to the subsequent options.

К ВОПРОСУ РАЗРАБОТКИ ЭВРИСТИЧЕСКОГО АЛГОРИТМА
ДЛЯ МЕТОДА ВЕТВЕЙ И ГРАНИЦ

Гвинепадзе Г.Ш.
Грузинский Технический Университет

Резюме
С целью экономии времени решения задач дискретной математики предлагается  в метод ветвей и

границ ввести элементы эвристики. На дереве вариантов происходит оценка перспективности
продолжения поиска в данном направлении, и если она не обещает выйгрыша на заранее установленное
для данного этапа значение, поддерево обрезается – происходит переход к рассмотрению следующих
вариантов.
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