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globaluri optimizaciis meTodebis efeqturobis  

eqsperimentuli Sefaseba 

nodar jiblaZe, lela gaCeCilaZe, Teimuraz imedaZe 
saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia globaluri optimizaciis meTodebi: Ψ-gardaqmnis meTodi, simZimis cen-

trebis meTodi da eqstremumis Zebnis sxvadasxva kombinirebuli meTodebi. aRniSnuli me-

Todebis efeqturobis Sesafaseblad testur funqciebze Catarebulia gamoTvliTi eqsperi-

mentebi da gaanalizebulia miRebuli Sedegebi. SedarebiTi analizis safuZvelze upirate-

soba eniWeba simZimis centrebis meTods, romelic dasaSvebi sizustiTa da minimaluri da-

nakargebiT uzrunvelyofs globaluri eqstremumis moZebnas.  

sakvanZo sityvebi: globaluri optimizacia, efeqturoba, eqsperimentuli Sefaseba, 

simZimis centrebis meTodi, Ψ-gardaqmnis meTodi, kombinirebuli meTodebi. 

1. Sesavali 

globaluri optimizaciis amocanebis gadawyveta seriozul problemebTan aris da-

kavSirebuli, rac, ZiriTadad, saoptimizacio funqciis multimodalurobiTaa 

ganpirobebuli. sainJinro praqtikaSi globaluri optimizaciis amocanebis gadasawyvetad 

ZiriTadad gamoyenebulia Ψ-gardaqmnis meTodi [1], simZimis centrebis meTodi [2,3] da 

eqstremumis Zebnis sxvadasxva kombinirebuli meTodebi [3]. naSromSi ganxilulia Sedegebi 

aRniSnuli meTodebis SedarebiTi analizisa, romelic  Catarebulia gamoTvliTi 

eqsperimentis safuZvelze. 

2. ZiriTadi nawili 

rogorc cnobilia, meTodis Sefasebis ramdenime kriteriumi arsebobs, magaliTad, 

sizustis mixedviT, swrafqmedebis mixedviT, Sesabamisi programuli realizaciis sirTu-

lis mixedviT da a.S. Tu gaviTvaliswinebT imas, rom TiTqmis yvela SemTxvevaSi saWiroa 

amocanis Sedegis rac SeiZleba swrafad miReba, maSin meTodis Sefaseba swrafqmedebis mi-

xedviT yvelaze arsebiTia da igi universalur kriteriums warmoadgens.   

optimizaciis amocanebSi swrafqmedeba raodenobrivi TvalsazrisiT SeiZleba daxasi-

aTdes Zebnis danakargebis ricxviT ρ , rac saoptimizacio ( )f x  funqciis gamoTvlis ra-

odenobasTanaa dakavSirebuli. eqstremumis Zebnis meTodebSi saoptimizacio funqciis gamo-

Tvla, danarCen logikur operaciebTan SedarebiT, yvelaze Sromatevad da mravaljer game-

orebad proceduras warmoadgens. amdenad, misi saSualebiT meTodis Sromatevadobis anu 

Zebnis danakargebis Sefaseba garkveulwilad gamarTlebulia. cxadia, meTodi, romelic eqs-

tremumis garkveuli sizustiT mosaZebnad saoptimizacio funqciis gamoTvlas naklebi ra-

odenobiT saWiroebs, meti swrafqmedebiTa da efeqturobiT xasiaTdeba. 
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eqstremumis Zebnis mravalricxovan meTodebSi )(xf  funqciis gamoTvlis 

raodenoba mniSvnelovnad damokidebulia Zebnis sawyis )0(x  wertilze. )0(x  wertili rac 

ufro daSorebulia eqstremumis *x  wertilidan, mis mosaZebnad miT ufro meti 

raodenobis funqciis gamoTvlaa saWiro da Zebnis danakargebic Sesabamisad izrdeba. 

 amgvarad, (0)[ ( ), ]f x xρ ρ=  damokidebulia rogorc )(xf  funqciis gamoTvlis raodenobaze, 

ise sawyisi )0(x  wertilis mdebareobazec. 

swrafqmedebis mixedviT meTodis efeqturobis Sefaseba SesaZlebelia rogorc Te-

oriulad, ise eqsperimentulad. vinaidan Teoriuli Sefaseba SeiZleba ganxorcielebul iq-

nes amocanebis mxolod SezRuduli klasisaTvis, amitom, mocemul naSromSi optimizaciis 

globaluri meTodebis efeqturoba Sefasebulia eqsperimentebis saSualebiT anu testuri 

amocanebis amoxsnis safuZvelze. am mizniT SerCeulia iseTi testuri amocanebi, sadac ad-

gili aqvs kritikuli SemTxvevebis modelirebas, rogoricaa asimetriuloba, multimoda-

luroba, `viwro xevi~ da sxv. testuri funqciebis eqstremumis wertilis sxvadasxva me-

TodebiT ε  sizustiT moZebnisa da Zebnis Sesabamisi ρ  danakargebis mixedviT SeiZleba 

vimsjeloT ama Tu im meTodis efeqturobaze. 

eqsperimentisaTvis SerCeul iqna ori sxvadasxva sirTulis testuri amocana. pir-

veli testuri amocana warmodgenili iyo izon-fentonis funqciiT [4] 

2 2 2
2 2 1 2
1 2 4

1 1 2

1 100
( ) 0.1 12

( )

x x x
f x x

x x x
+ +

= + + +
 
 
 

,                         (1) 

romlis topologia gamosaxulia nax. 1-ze.  aRniSnuli funqciis minimumis wertilia 

* [1.742; 2.026]x = , sadac * *( ) 1.744f f x= = . geometriulad izon-fentonis funqcia e.w. 

″asimetriul xeobas″ asaxavs. 

meore SemTxvevaSi testur funqcias warmoadgenda vudis funqcia [4] 

2 2 2 2 2 2
2 1 1 4 3 3

2 2
2 4 2 4

( ) 100( ) (1 ) 90( ) (1 )

10.1[( 1) ( 1) ] 19.8( 1)( 1),

f x x x x x x x

x x x x

= − + − + − + − +

+ − + − + − −
               (2) 

romlis topologia, roca 1.03 4x x= = , mocemulia nax. 2-ze. (2) funqcia, garda imisa, 

rom mkveTrad gamoxatuli ″xevebiT″ xasiaTdeba, multimodaluria. mas mocemul areSi ori 

eqstremumi gaaCnia, romelTagan 
* [1.0; 1.0; 1.0; 1.0]xI =  globaluri minimumis wertilia, 

sadac 
* *( ) 0f f xI I= = , xolo 

* [ 1.0; 1.0; 1.0; 1.0]xII = −  - lokaluri minimumis wertili, 

sadac 
* *( ) 4f f xII II= = . 
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globaluri eqstremumis Zebnis meTodebis efeqturobis Sesafaseblad da maTi Se-

saZleblobebis gamovlenis mizniT orive testuri amocana gadawyvetil iqna eqvsi 

sxvadasxva meTodiT, maT Soris Ψ-gardaqmnis meTodiT [1], simZimis centrebis meTodiT 

[2,3] da kombinirebuli Zebnis oTxi sxvadasxva modifikaciiT [3], rogoricaa monte-karlos 

da huki-jivsis (pirveli modifikacia), monte-karlos da mudmivbijiani gradientuli 

(meore modifikacia), monte-karlos da fleTCer-rivsis (mesame modifikacia), monte-

karlos da devidon-fleTCer-pauelis (meoTxe modifikacia) meTodebis safuZvelze 

SemuSavebuli algoriTmuli kombinaciebi.  

kombinirebuli Zebnis meTodebSi, romlebSic gradientuli tipis algoriTmebia ga-

moyenebuli, saoptimizacio funqciis pirveli da meore rigis warmoebulebi ricxviTi ap-

roqsimaciis safuZvelze ganisazRvreba. warmoebulis ricxviTi aproqsimaciisaTvis saopti-

mizacio parametris  nazrdis sidided miRebulia Semdegi mniSvneloba 610x −∆ = .  

yvela meTodSi eqstremumis Zebna erTi da igive  dasaSveb areSi ganxorcielda. 

pirveli testuri amocanis gamokvlevis Sedegebi mocemulia 1-el cxrilSi, xolo meore 

testuri amocanis Sedegebi - me-2 cxrilSi. eqsperimentebidan naTlad Cans meTodebis 

strategiuli aspeqtebi da damaxasiaTebeli Tvisebebi. 

eqstremumis moZebnis sizustis mixedviT kombinirebuli meTodebidan aRsaniSnavia 

pirveli da mesame modifikaciebi, romelSic Sesabamisad realizebulia monte-karlosa da 

huki-jivsis da monte-karlosa da fleTCer-rivsis algoriTmuli kombinaciebi, Tumca maTi 

Zebnis danakargebi sawyisi wertilis sxvadasxva mniSvnelobis dros sxvadasxvanairia. 

marTalia, kombinirebuli Zebnis meoTxe modifikacia SedarebiT naklebi danakargebiT gamo-

irCeva, magram xasiaTdeba SedarebiT dabali sizustiT. 

aseve dabali sizustiT gamoirCeva Ψ-gardaqmnis meTodi, Tumca  simZimis centrebis 

meTodTan SedarebiT naklebi danakargebiT xasiaTdeba. 
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cxr.1    

 

rac Seexeba simZimis centrebis meTods, igi damakmayofilebeli sizustiT uzrunvel-

yofs globaluri eqstremumis moZebnas. swrafqmedebis mixedviT misi efeqturoba sawyisi 

wertilis SerCevaze ar aris damokidebuli. sxvadasxva sirTulis amocanebis gadawyvetis 

dros mis danakargebs ZiriTadi statistikuri cdebis raodenoba da eqstremumis Zebnis sa-

boloo stadiaze gamoyenebuli damxmare algoriTmi ganapirobebs. pirvel testur amocana-

Si danakargebi Seadgens 144ρ = , xolo meore testur amocanaSi - 257ρ = .  

orive amocanaSi Zebnis danakargebis mixedviT stabiluroba simZimis centrebis meTo-

dis efeqturobis maCvenebelia didi ganzomilebis amocanebSi, sadac damoukidebeli n  

cvladebis raodenobis gazrda pirveli da meore rigis determinirebuli meTodebis 

Sromatevadobis mniSvnelovan zrdas iwvevs rogorc amozneqili, ise araamozneqili fun-

qciebisTvis.                                                                                                  
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  cxr.2 

 

3. daskvna 

amgvarad, testur amocanebze Catarebuli eqsperimentebis safuZvelze SeiZleba da-

vaskvnaT Semdegi. simZimis centrebis meTodi miaxloebiTi meTodia, romelic dasaSvebi si-

zustiT globaluri eqstremumis gansazRvris saSualebas iZleva. swrafqmedebis mixedviT 

misi efeqturoba ar aris damokidebuli sawyisi wertilis SerCevaze da amitom sxvadasxva 

sirTulis amocanebis gadawyvetis dros mis danakargebs ZiriTadi statistikuri cdebis 

raodenoba ganapirobebs. N  raodenobis statistikuri cdebis Catarebis Sedegad, igi Seda-

rebiT swrafad axdens globaluri eqstremumis midamos lokalizebas, romelSic nebismi-

eri lokaluri determinirebuli meTodiT SesaZlebelia optimumis dazusteba. 

simZimis centrebis meTodis efeqturoba gansakuTrebiT TvalsaCinoa didi 

ganzomilebis amocanebSi, sadac damoukidebeli n  cvladebis raodenobis gazrda pirveli 

da meore rigis determinirebuli meTodebis Sromatevadobis zrdas iwvevs daaxloebiT 

2n -jer kvadratuli funqciebisaTvis da 3n -jer arakvadratuli funqciebisTvis.         
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EXPERIMENTAL ESTIMATION OF EFFICIENCY  
OF GLOBAL OPTIMIZATION METHODS  

Jibladze Nodar, Gachechiladze Lela, Imedadze Teimuraz  
Georgian Technical University 

Summary  

Methods of global optimization are considered: a method of Ψ-transformation, a me-

thod of the centers of gravity and the various combined methods of search of an extremum. 

For an estimation of their efficiency computational experiments on test functions are carried 

out and the received results are analyzed. On the basis of the comparative analysis the prefe-

rence is given to a method of the centers of gravity which with satisfactory accuracy and the 

minimal losses on search provides solving for the global optimum.  

 
 

ЭКСПЕРИМЕНТАЛЬНАЯ ОЦЕНКА ЭФФЕКТИВНОСТИ  
МЕТОДОВ ГЛОБАЛЬНОЙ ОПТИМИЗАЦИИ 

Джибладзе Н., Гачечиладзе Л., Имедадзе Т. 
Грузинский технический Университет 

Резюме 

Рассмотрены методы глобальной оптимизации: метод Ψ-преобразования, метод центров 

тяжести и различные комбинированные методы поиска экстремума. Для оценки их эффектив-

ности проведены вычислительные эксперименты на тестовых функциях и проанализированы 

полученные результаты. На основе сравнительного анализа предпочтение отдается методу цен-

тров тяжести, который с удовлетворительной точностью и минимальными потерями на поиск 

обеспечивает нахождение глобального экстремума.   
 


