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`naxvevis“ tipis kriteriumis formireba mravalkriteriumiani  

optimizaciis kerZo amocanebSi  

nodar narimanaSvili, gvanca RviniaSvili 
saqarTvelos teqnikuri universiteti 

reziume 

mravalkriteriumiani optimizaciis amocanebisTvis damuSavebulia `naxvevis” tipis 

optimalurobis ganzogadebuli kriteriumis formirebisaTvis aucilebeli woniTi koeficientebis 

SerCevis sxvadasxva meTodebi da gamomuSavebulia rekomendaciebi gadawyvetilebis mimReb pirTaTvis. 

 sakvanძo sityvebi: mravalkriteriumiani optimizacia. woniTi koeficientebi. mini-maqsis  

principi. 

1. Sesavali 

maTematikuri daprogramebis mravalkriteriumiani amocanebis gadasawyvetad farTod 

gamoiyeneba meTodi, romelsac awonil jamTa meTods uwodeben. miuxedavad imisa, rom wonebis 

zusti Sefaseba garkveul sirTuleebTanaa dakavSirebuli, rogorc qvemoTaa naCvenebi igi SeiZleba 

aRmoCndes sakmaod efeqturi, Tu gadawyvetilebis miReb pirs (g.m.p)_s gaaCnia garkveuli 

informacia saoptimizacio procesTan dakavSirebiT [1,3]; 

2. ZiriTadi nawili 

vTqvaT, optimizaciis amocanaSi gvaqvs  n  kerZo kriteriumi, maSin optimalurobis 

calkeuli kriteriumis wonebis raime gziT Sefasebis Semdeg, SesaZlebeli xdeba erTi 

ganzogadebuli saxis kriteriumis formireba, romelsac xSirad “naxvevis” tipis veqtorul 

kriteriumsac uwodeben da igi zogadi saxiT Semdegnairad Caiwereba: 
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sadac, { }nwww ,...,1=  warmoadgens kerZo kriteriumebis fardobiTi mniSvnelobebis mixedviT 

gansazRvrul woniT koeficientebis veqtors, xolo Q ( )x - optimizaciis amocanis kerZo 

kriteriumTa veqtoria. (1) tipis kriteriumis rolSi ZiriTadad gamoiyeneba Semdegi saxis 

funqciebi [1,2]: 

a)aditiuri anu jamuri tipis  optimalurobis kriteriumi: 

( )( ) ( )xQwxQwF i

n

i
i

rrrr ∑
=

=
1

,                               (2) 

b)multiplikaturi anu namravlis tipis optimalurobis kriteriumi: 
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g)saSualo xarisxovani tipis ganzogadebuli optimalurobis kriteriumi: 
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kerZo SemTxvevaSi, tolfasi kriteriumebis arsebobis pirobebSi SeuZlebelia 

prioritetebis dadgena mniSvnelobebis mixedviT, amitom yvela woniTi iw koeficienti erTidaigive 

mniSvnelobas Rebulobs: 

,1
n

wi = ni ,1= . 

qvemoT gTavazobT meTodebs, romlebic gadawyvetilebis mimReb pirs saSualebas aZlevs 

optimizaciis kerZo kriteriumebis Sesaxeb garkveuli informaciis safuZvelze, Seafasos aditiuri 

tipis kriteriumis woniTi koeficientebis mniSvnelobebi. 

1. mravalkriteriumiani optimizaciis amocanis  (1) tipis TiToeuli dadebiTi 

( ) ,0>xQi
r ni ,1=  , kerZo kriteriumisaTvis gamoiTvleba fardobiTi gafantvis koeficienti. 
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 sadac ( )xQQ iDxi
x
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r
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+ = max , gviCveneben i - uri kerZo kriteriumis 

maqsimalur SesaZlo gadaxrebs maSin, woniTi koeficienti yoveli i -uri kriteriumisaTvis 

SeiZleba Sefasdes  gamoiTvleba Semdegnairad: 
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meTodis sailustraciod ganvixiloT Semdegi magaliTi: vTqvaT optimalurobis kerZo kriteriumebi 

mocemulia Semdegi kvadratuli formebiT: 
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SevadginoT am kriteriumebisaTvis mniSvnelobaTa cxrili sxvadasxva x - isTvis: 
x  

kQ  

0 1 2 3 4 5 

1Q  21 9 5 9 21 41 

2Q  17 10 5 2 1 2 
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 (2)- is safuZvelze es sistema daiyvaneba Semdegi saxis funqciis minimizaciamde: 

( ) ( )[ ] ( )[ ]{ }14524minmin 2
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mocemuli cxrilis safuZvelze vRebulobT: 

411 =+Q ,  51 =−Q , 
41
36

1 =δ , 

172 =+Q , 12 =−Q , 
17
16

2 =δ , 

am Sedegebis mixedviT (7) formuliT gamoiTvleba woniTi koeficientebi: 

48.01 =w , 52.02 =w , 

romelTa Casmis Semdeg ( )QF
r
 funqciaSi miiReba ganzogadebuli kriteriumis saboloo saxe. 

2. vigulisxmoT, rom yvela 0≠−
iQ , ni ,1=  da gamovTvaloT iβ  koeficientebi, romlebic 

gviCveneben optimalurobis kerZo kriteriumebis gadaxras Tavisi umciresi mniSvnelobidan: 
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i _uri kriteriumis mniSvneloba fasdeba Semdegi SezRudviT: ( )ii x εβ ≤
r

, sadac iε -is 

mniSvnelobas irCevs g.m.p. im pirobiT, rom rac ufro mniSvnelovania kriteriumi miT naklebia iε . 

 vTqvaT, *
iR  im sferos udidesi radiusia, romlis SigniTaa yoveli dx ∈

r
 wertili, xolo 

centria *
ixr , sadac *

ix - minimumis wertilia. es pirobebi Semdegi tolobebiT SeiZleba 

warmovadginoT: 
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miviReT, rom rac metia sferos radiusi *
iR  (romelSic i _ uri kriteriumis minimaluri 

gadaxra ar aRemateba iε -s miT ufro mcire unda iyos woniTi koeficienti iw , romlis Sefaseba 

SeiZleba  Semdegi formulis saSualebiT: 
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 zemoT ganxiluli magaliTisaTvis (8) –s mixedviT gvaqvs:  

4.01 =ε , 6.01 =ε ,  

maSin (9), (10), (11) gantolebebis safuZvelze vRebulobT: 
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sabolood (11) formulis gamoyenebiT vRebulobT Sefasebebs: 
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45.01 =w , 55.02 =w  

3. woniTi koeficientebis gamoTvla TamaSTa Teoriis gamoyenebiT: n  kerZo optimalurobis 

kriteriumisaTvis ( )xQi
r
. SemovitanoT aRniSvnebi: 
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 ikC  sidide gviCvenebs k -uri −
kQ  kriteriumis gadaxras misi mniSvnelobidan,romelic 

miRebuli iqna i -uri ( )*
kk xQ r−  kriteriumebisagan misi optimalurobis pirobebSi: 
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cxadia, sruldeba pirobebi  0=ikC  da 0≥ikC . avagoT ikC  koeficientebisagan matrica, 

romlis svetebia optimalurobis kerZo kriteriumebis −
kQ  mniSvnelobebi, xolo striqonebi am 

kerZo kriteriumis optimaluri *
ixr  amonaxsnebia: 
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SeiZleba CavTvaloT, rom saqme gvaqvs TamaSTa Teoriis tipur amocanasTan, sadac TamaSSi 

monawileobs ori piri da igi SeiZleba amoxsnas mini-maqsis principiT [4]. 

pirveli moTamaSe irCevs erT-erT *
ixr , optimalur amoxsnas (es aris pirveli moTamaSis 

wminda strategia), meore moTamaSe ki pirvelis arCevanisagan damoukideblad irCevs −
kQ  nebismier 

kriteriums (es aris meore moTamaSis wminda strategia). imis gaTvaliswinebiT, rom yvela 

,0≥ikC pirveli moTamaSe meores uxdis ikC  jarimas anu (15) matricis yvela elementi pirveli 

moTamaSisaTvis wamgebiania, Tu is irCevs *
ixr ,xolo meore moTamaSe ki .−

kQ kriteriums. pirveli 

moTamaSe cdilobs Seamciros Tavisi danakargebi, romelic SeiZleba mosalodneli iyos, −
kQ -s 

yvela SesaZlo mniSvnelobisas. 

pirveli moamaSis wminda strategiaTa ricxvi aRvniSnoT 1µ -Ti, xolo meore moTamaSis 

wminda strategiaTa ricxvi iw -iT, amasTan: 
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meore moTamaSis Sereuli strategiis amonaxsni SeiZleba moiZebnos wrfivi daprogramebis 
Sedegi amocanis amoxsniT: 
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 (18) amocanis amonaxsnebia, maSin meore moTamaSis Sereuli strategiis 

mniSvnelobebi gamoisaxeba Semdegnairad: 
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miRebuli iw koeficientebis safuZvelze miznis funqcia sabolood SeiZleba CavweroT 

Semdegi formiT: 
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sadac aranormalizebuli ( )xQi
r
 koeficientebi aiwonebian ii Qw /  saxis mamravlebiT, kerZod 

Tu iii Qww /~ = , maSin woniTi koeficientebis veqtori Semdeg saxes miiRebs: 
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efeqturi wertili SeiZleba miRebul iqnas Semdegi amocanis amoxsnis safuZvelze: 
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sadac *
iw  ganisazRvreba zemoT moyvanili wesebiT. amasTan ( )**

1
* ,..., nϑϑϑ =

r
- wrfivi 

daprogramebis (18) amocanis optimaluri amonaxsnia: 
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3. daskvna 

kvadratuli tipis kerZo kriteriumebis Sesaxeb garkveuli informaciis (mniSvnelobaTa 

cxrilis) safuZvelze gamomuSavebulia rekomendaciebi woniTi koeficientebis Sefasebebis misaRebad 

„naxvevis“ tipis ganzogadebuli kriteriumis formirebis mizniT. 
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FORMATION CRITERIA OF TYPE OF "CONVOLUTION" FOR PRIVATE  
TASKS OF VECTOR OPTIMIZATION 

Narimanashvili Nodar, Gviniashvili Gvanca 
Georgian Technical University 

 
Summary 

 
For implementing the vector tasks of optimization, the methods of formation of the weight coefficients 

are elaborated for the purpose to establish the Convolution of general criteria type . The special guidelines are 

prepared for those involved in decision making.  

 

ФОРМИРОВАНИЕ КРИТЕРИИ ТИПА ”СВЕРТКИ” ДЛЯ  ЧАСТНЫХ ЗАДАЧ 
 МНОГОКРИТЕРИАЛЬНОЙ ОПТИМИЗАЦИЙ 

Нариманашвили Н., Гвиниашвили Г. 
Грузинский Технический Университет 

Резюме 

 Для многокритериальных задач оптимизаций,  разработанны методы форммирования весовых 

коэффициентов с целью построения обобщонного критерия типа ”свертки”.Виработаны рекомендации 

для лиц принимающих решение. 

 


