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ნაშრომის ზოგადი დახასიათება 

 

კვლევის აქტუალობა:   dRevandeli sabazro ekonomikisa da 

konkurentuli garemos pirobebSi, roca bazari gajerebulia 

produqciiT da xasiaTdeba SedarebiT stabiluri fasebiT, biznes-

organizaciis  efeqturi  funqcionirebis erT-erT ZiriTad 

mimarTulebas mogebis maqsimizaciis paralelurad produqciis 

warmoebasa da SenaxvasTan dakavSirebuli danaxarjebis minimizacia 

warmoadgens. disertaciaSi mocemulia kvlevebi xarjebis 

optimizaciis sakiTxebiTan dakavSirebiT da aseve damuSavebulia 

optimizaciis amocana warmoebuli produqciis xarisxis 

kriteriumis gaTvaliswinebiT, rac  uaResad aqtualur sakiTxs 

warmoadgens dRevandel konkurentul garemoSi. warmoebis 

optimizacia warmoebuli produqciis xarisxis kriteriumis 

gaTvaliswinebiT gansakuTrebiT aqtualuria sakvebi da mal-

fuWebadi produqciis mwarmoebeli firmebisaTvis, radgan drois 

faqtori gansakuTrebiT mwvaved moqmedebs aRniSnuli tipis 

produqciaze da drois gasvlasTan erTad maTi xarisxi uaresdeba, 

rac iwvevs aRniSnul produqtze sabazro fasis Semcirebas, es 

yvelaferi ki sabolood firmis mogebaze aisaxeba, amitom sawarmoo 

procesebis dagegmvisas optimizaciis procesSi aucilebelia 

moxdes am faqtis gaTvaliswineba. SevniSnoT, rom  TemaSi 

damuSavebulia sawarmoo procesis optimizacia ori mimarTulebiT: 

vaxdenT rogorc wrmoebisa da Senaxvis xarjebis optimizaacias, 

rac am SemTxvevaSi gulisxmobs aRniSnuli xarjebis minimizacias, 

aseve vaxdenT sawarmos mosalodneli mogebis optimizacias, 

warmoebuli produqciis xarisxis kriteriumis gaTvaliswinebiT, am 

SemTxvevaSi optimizacia xdeba mogebis maqsimizaciis kuTxiT. orive 

sakiTxi aris sakvanZo maCvenebeli nebismieri biznes 

organizaciisaTvis, aqedan gamomdinare, vfqirob, TemaSi ganxiluli 

sakiTxebi aris sakmaod aqtualuri da yuradsaRebi, gansakuTrebiT, 



dRevandeli mwvave konkurenciis pirobebSi. optimizaciis 

amocanebis gadasaWrelad viyenebT maTematikur da graful 

modelebs. 

    miuxedavad warmoebuli produqciis mravalferovani xasiaTisa,  

sawarmoo procesebi SesaZlebelia dajgufdes iseTnairad, rom 

didi jgufisaTvis SemuSavebuli iqnas saerTo principebze agebuli 

modelebi, romelTa efeqturad da droulad gamoyeneba 

informaciulad  uzrunvelyofs momavali saqmianobis dagegmvasTan 

dakavSirebuli variantebis analizsa da gadawyvetilebis miRebis 

procesebs. disertaciaSi ganxilulia modelebi produqciaze 

dinamiuri moTxovnis optimalurad, minimaluri xarjebiT 

dakmayofilebis sferoSi. maTi gamoyeneba gadawyvetilebis mimReb 

pirs, menejers, saSualebas aZlevs ganaxorcielos variantuli 

analizi produqciis warmoebis xarjebis, Senaxvis xarjebis an 

warmoebisa da Senaxvis erToblivi xarjebis minimizaciis 

kriteriumebis gaTvaliswinebiT da aseve moaxdinos mogebis 

maqsimizacia, warmoebuli produqciis xarisxis gauaresebiT 

gamowveuli danakargebis gaTvaliswinebiT. damuSavebuli 

modelebis gamoyeneba gansakuTrebiT efeqturia mcire da saSualo 

biznes segmentSi moRvawe sawarmoebisaTvis, radgan maT SeZlon 

dinamiuri moTxovnis cvlilebaze swrafi da efeqturi reagirebis 

moxdena.  

სადისერტაციო ნაშრომის ძირითადი მიზანი.  samuSaos mizans 

warmoadgens iseTi modelebis krebulis damuSaveba, romelic 

uzrunvelyofs produqciaze dinamikuri moTxovnis optimalurad 

dakmayofilebis praqtikuli amocanebisaTvis Semdegi pirobebis 

dacvas: 

1. modeli realobis adeqvaturia da sawarmoo faqtorebis 

sxvadasxva kombinaciebisaTvis iZleva efeqturi gamoTvlebis 

ganxorcielebis saSualebas. 



2. modeli uzrunvelyofs gamoTvlebis Catarebas sxvadasxva 

kriteriumebis gaTvaliswinebiT. ramdenadac kriteriumebi, rogorc 

wesi, konfliqturni arian, unda iyos SesaZlebloba amonaxsnTa 

alternatiuli variantebis warmoqmnisa da maTi SedarebiTi 

SefasebisaTvis. 

3. modelze miRebuli konkurentuli amonaxsnebis simravle 

gadawyvetilebis mimRebi pirisaTvis unda iZleodes pragmatul 

informacias. 

kvlevis amocanebi. zemoT moyvanili miznebis miRweva moiTxovs 

kvleviTi da eqsperimentuli samuSaoebis Catarebas rogorc 

realuri sawarmoo obieqtis formalizebulad aRwerisa da 

optimizaciis maTematikuri modelis Sedgenis, ise Sedgenili 

modelisaTvis efeqturi gamoTvliTi meTodebis programuli 

uzrunvelyofis damuSavebis mimarTulebiT. 

kerZod, radgan produqciis warmoebis procesi dakavSirebulia 

sxvadasxva tipis diskretulobebTan, saWiro xdeba diskretuli 

optimizaciis sakiTxebis ganxilva maTTvis damaxasiaTebeli iseTi 

faqtorebiT, rogoricaa mravali optimaluri amonaxsnis arseboba, 

optimaluri da masTan axlo myofi ramdenime araoptimaluri 

amonaxsnis CamoTvla mravalkriteriumiani analizisa da amonaxsnTa 

mdgradobis gamokvlevis mizniT. 

xarisxis gansxvavebuli maCveneblebis mixedviT moxda 

warmoebuli produqciis dajgufeba sam nawilad da TiToeuli 

maTganisaTvis gamokvleul iqna xarisxis kriteriumis cvlileba 

droSi, Sedegad dadginda warmoebuli produqciis xarisxis 

gauaresebis koeficienti da misi gavlena sabazro fasze. amis 

Semdeg ki moxda mogebis optimizacia xarisxis gauaresebis 

koeficientis gaTvaliswinebiT.  

 



მეცნიერული სიახლე. zemomoyvanili miznebis miRwevisa da 

amocanebis kompleqsurad gadawyvetisaTvis SemuSavebul iqna 

procesis diskretulad warmodgenis sqema, romelic iTvaliswinebs 

ara marto sawarmoo procesis bunebriv diskretulobebs, aramed 

swrafi gamoTvlebis SesaZleblobas. 

kerZod: 

1. formalizebul iqna produqciis warmoebisa da Senaxvis 

xarjebis amsaxveli funqciis damokidebuleba warmoebul partiis 

zomaze, sawarmoo ubnis simZlavreze da mosamzadebel-

damamTvarebel samuSaoebze. ramdenadac miRebuli funqcia 

wyvetilia, miRebul iqna gadawyvetileba maTi cxrilebiT 

warmodgenis Sesaxeb (Tumca es erTi mxriv odnav auxeSebs models, 

meore mxriv igi didad aswrafebs variantebis warmoqmnis process 

da maT analizs). 

2.  Camoyalibebuli iqna modelebis simZlavre, romlebic 

gansxvavdebian miznobrivi funqciis mniSvnelobaTa gamoTvlisa da 

SezRudvebis gaTvaliswinebis wesebiT. 

3. yvela damuSavebuli modeli iyenebs gamoTvliT sqemas, 

romelic dafuZnebulia specialurad agebul orientirebul 

grafSi umoklesi gzis an K-umoklesi gzebis povnis algoriTmze. 

4. kvlevebis Sedegad moxda sxvadasxva tipis produqciis 

dajgufeba xarisxis koeficientis gauaresebis mixedviT 3 mTavar 

jgufad da TiToeuli kategoriis produqciisaTvis dadginda 

xarisxisa da drois uerTierT-kavSiri, romelic disertaciaSi 

naCvenebia rogorc grafikuli, aseve cxriluri saxiT.  

5. optimizirebul iqna sawarmos mogeba, warmoebuli 

produqciis xarisxis kriteriumis gaTvaliswinebiT, am SemTxvevaSi 

mogebis maqsimizaciis amocanis gadasaWrelad gamoyenebul iqna 

orientirebul grafSi ugrZesi gzis povnis algoriTmi. 

gamoyenebuli algoriTmebis gamoyeneba xdeba erTjerad an 

rekurentulad amocanis tipis mixedviT. 



miRebuli Sedegebi warmoadgens originalurs, ramdenadac am kla-

sis amocanebis Sesaxeb informacia samecniero-sainJinro 

literaturaSi iSviaTad gvxdeba. 

შედეგების გამოყენების სფერო.  Catarebuli kvlevis ZiriTadi 

Sedegebi gamoqveynebulia samecniero JurnalebSi da moxsenebuli 

iqna maswavlebelTa da studentTa samecniero konferenciebze. 

kvlevaSi da kvlevis Sedegebis saTanado saxiT warmodgenaSi 

monawileobdnen studentebi. damuSavebuli modelebi danergilia 

saswavlo procesSi menejeruli ekonomikis sagnebSi. 

damuSavebuli optimizaciis modelebi advilad SeiZleba 

gamoyenebul iqnas mcire da saSualo biznesis organizaciebis 

saqmianobaSi. 
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სადოქტორო ნაშრომის შინაარსი 

disertaciis SesavalSi ganxilulia sabazro ekonomikisa da 

bazris mier dadgenili stabiluri fasebis pirobebSi warmoebis 

minimizaciis saqmeSi ekonomikur-maTematikuri modelebis 

gamoyenebis aucileblobisa da SesaZleblobebis sakiTxebi. 

ganxilulia warmoebisa da Senaxvis xarjebis funqciebis 

gansazRvrisa da moTxovnis optimalurad dakmayofilebis ZiriTadi 

modelebi sawarmoo ubanze sxvadasxva tipis SezRudvebis 

gaTvaliswinebiT. 

pirvel TavSi ganxilulia optimizaciis amocanis 

informaciuli uzrunvelyofisa da ZiriTadi gamoTvliTi 

algoriTmebis damuSavebis sakiTxebi. 
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x – partiis zoma 
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y – maragis moculoba 

h(y) - y moculobis maragis Senaxvis Rirebuleba 

h(y)/y – maragis erTeulis Senaxvis Rirebuleba 
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    ekonomikuri Teoria zogad SemTxvevaSi miuTiTebs, rom 

produqciis partiis xarjebi arawrfivadaa damokidebuli partiis 

zomaze, Tumca, rig SemTxvevebSi adgili aqvs wrfiv 

damokidebulebas. nax. 1. a) gvaZlevs amis Sesaxeb grafikul 

warmodgenas, roca jamuri danaxarjebi ganisazRvreba funqciiT 

C(x)=a.xm. roca m=1, maSin gvaqvs wrfivi damokidebuleba da a aris 

erTeuli produqciis xarjebi, Tu m<1, maSin arawrfivoba 

miuTiTebs jamuri xarjebis partiis zomaze damokidebulebis 

xarisxze da Sedegad produqciis erTeulTan dakavSirebuli 

xarjebi mcirdeba partiis zomis zrdasTan erTad (nax. 1. b). rac 

Seexeba SemTxvevas m>1, msgavsi SemTxveva iSviaTad gvxvdeba 

stabilur ekonomikur situaciebSi, roca azri ar aqvs produqciis 

maragis Seqmnas. 

msgavs damokidebulebebs aqvs adgili produqciis maragebis 

Seqmnis SemTxvevaSi. 

maragis Seqmna dakavSirebulia misi Senaxvis xarjebTan da 

zogad SemTxvevaSi warmoadgens moTxovnis dakmayofilebasTan 

dakavSirebul xarjebis ZiriTad saxeobas. Tu maragis sidides 

avRniSnavT y-iT, xolo mis SenaxvasTan dakavSirebul xarjebs h(y)-

iT, produqciis Senaxvis xarjebis arawrfivi damokidebuleba 

mocemulia nax. 1. g)-ze h(y) da h(y)/y funqciebis grafikebis saxiT. 

unda aRiniSnos, rom, Tumca amocanis Camoyalibebasa da 

aRweraSi viyenebT funqciebs, realur gamoTvlebSi igulisxmeba, 

rom es funqciebi mocemulia cxrilebis saxiT. funqciis 

cxrilebiT gamosaxvas ori mniSvnelovani upiratesoba gaaCnia: 

aadvilebs nebismieri formis funqciis mocemas; aswrafebs 

algoriTmebs, radgan funqciis mniSvnelobis mravalgzis 

gamoTvlis saWiroeba Secvlilia cxrilidan elementis arCevis 

martivi operaciiT. analogiurad aris warmodgenili produqciis 

Senaxvis xarjebis amsaxveli funqciebic. 

rig SemTxvevebSi sawarmoo ubans iseTi simZlavre aqvs, an 

imdenad martivia simZlavris gazrda, rom misi optimizaciis 



amocanaSi gaTvaliswineba aucilebeli ar aris, partiis zomam 

SeiZleba miiRos praqtikulad nebismieri mniSvneloba, Teoriulad 

es niSnavs, rom gvaqvs 0<x<∞, rogorc nax. 2. a) gviCvenebs.   

im SemTxvevaSi, roca sawarmos simZlavre mkacrad SezRudulia, 

igi vrceldeba partiis zomaze da vRebulobT nax. 2. b)-ze mocemul 

suraTs. es SezRudva, cxadia, mniSvnelovnad cvlis gamoTvliT 

process. 

ufro zogad SemTxvevas aRwers nax. 2. g). aq igulisxmeba, rom 

yovelTvis gvaqvs b1 simZlavris mqone sawarmoo ubani da Tu 0≤x≤b1, 

partiis danaxarjebi gamoiTvleba funqciiT C1(x). amave dros x≤b1 

SezRudva aramkacria da SesaZlebelia simZlavris gazrda b2-b1 

sididiT operatiulad, saWiroebis mixedviT. Tu am sididiT 

simZlavris gazrdis fiqsirebul xarjebs avRniSnavT ∆, maSin 

gveqneba C2(x) funqcia da erTeul produqciaze mosuli xarjebis 

gamomsaxveli funqciac Seicvleba (gaizrdeba, zeviT aiwevs). 

produqciaze moTxovnis optimalurad dakmayofilebis sakiTxi 

mniSvnelovnadaa dakavSirebuli imaze, Tu ra xasiaTisaa sawarmoo 

ubnis simZlavre. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 x 0≤x<∞ 

                                    a) 

sawarmos simZlavre imdenad didia, rom partiis zomaze SezRudva ar 

arsebobs 

a) 

0≤x≤b 

 

 b)   

 

gamoSvebuli partiis zomisaTvis dadgenilia maqsimaluri 

mniSvneloba b                            b) 
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g) 

simZlavris gazrda iwvevs produqciis erTeulis xarjebis gazrdas 

ნახ.2 

 

nax.1.2. 

0≤x≤b1intervalSi       C1   (x) 

b1<x≤b2 intervalSi       C2  (x) 

 

C(x) 

C1(x) {

C2(x) 



    cxadia, amgvari pirobis optimizaciis modelSi gaTvaliswineba 

moiTxovs saTanado cvlilebebs gamoTvliT sqemaSi. 

warmoebis xasiaTis mixedviT, zogjer sawarmoo ubnis samuSaod 

momzadebas mniSvnelovani xarjebi ar axlavs, aseve araa 

dakavSirebuli xarjebTan momuSave ubnis daxurva. bevr SemTxvevaSi 

ki samuSao ubnis samuSaod gaxsna-daxurvasTan mniSvnelovani 

danaxarjebia dakavSirebuli. gansakuTrebiT es exeba 

temperaturuli reJimis Seqmnasa da sxvadasxva saxis simZlavreebis 

mobilizebas. aseT SemTxvevebSi gvaqvs ubnis samuSao 

mdgomareobaSi moyvanisa da misi daxurvis k da d danaxarjebi, 

rogorc amas nax. 3. uCvenebs.  

es xarjebi SeiZleba arsebobdes rogorc warmoebis, ise 

Senaxvis SemTxvevaSi da isini Tavisi SedgenilobiT erTmaneTs 

hgvanan (orivegan SeiZleba gvqondes gaxsna-daxurvis operaciebi da 

maTTan dakavSirebuli xarjebi). 

nax. 3. a) da b) gviCvenebs Tu rogor gavlenas axdens xarjebze 

ubnis samuSaod momzadebis (gaxsnis) danaxarjebi produqciis 

partiisa da erTeulis xarjebze 
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disertaciaSi mocemuli kvlevebi dafuZnebulia drois 

diskretizaciaze, roca dagegmvis T intervali dayofilia n 

qveintervalebad, anu periodebad nomrebiT 1,2, . . ., n. TviToeuli 

periodisaTvis cnobilia moTxovna produqciaze r1, r2, . . ., rn, ri≥0,  i=1,2, 

. . .,n da i-ur periodSi SeiZleba warmoebul iqnas produqcia 

moculobiT xi, xi≥0, i=1,2, . . .,n. Tu warmoebuli produqcia aRemateba 

moTxovnas, maSin intervalebSi iqmneba maragebi momdevno 

intervalebisaTvis moculobiT yi≥0, i=1,2, . . .,n. 

rac Seexeba dagegmvis intervalis da periodebis zomas, es 

damokidebulia konkretuli produqciis Tvisebaze da SeiZleba 

icvlebodes did diapazonSi. magaliTad, malfuWebadi 

produqciisaTvis dagegmvis intervali SeiZleba iyos erTi dRe, 

xolo periodebi ki dRis saaTebi. analogiurad, SeiZleba gvqondes 

kvira da kviris dReebi, Tve da Tvis dReebi da a.S. 

ganxiluli amocanebis amoxsnis meTodebi ZiriTadad 

dafuZnebulia specifikuri struqturis graful modelebze da, 

Sesabamisad, damuSavebulia grafuli monacemebis 

damaxsovrebisaTvis aucilebeli monacemTa struqtura. kerZod, n 

periodiani dagegmvis intervalisaTvis gansazRvrulia n+1 

wveroiani grafi, romlis kvanZebi SeerTebulia rkalebiT 

Semdegnairad: rkali i-ur da j-ur kvanZebs Soris (i<j) aRniSnavs, rom 

i-ur intervalSi xdeba produqciis gamoSveba im raodenobiT, rac 

sakmarisia i, i+1, . . . , j-1 intervalebis moTxovnaTa zustad 

dasakmayofileblad. amgvarad, zogad SemTxvevaSi grafs aqvs nax. 4. 

naCvenebi saxe (n=4 SemTxvevisaTvis). 



1 2 3 4
d12 d23 d34 d45

d24
d25

d35d13
d14

d15

 

                                                                               nax.  4 

 
aq mexuTe kvanZSi Semodis 4 rkali, meoTxeSi sami da a.S. zogadad 

n+1 kvanZSi Semodis n rkali, n-urSi n-1 da a.S. 

 Tu grafs warmovadgenT matrica D[1:n,1:n+1] saxiT, maSin grafis 

Sesaxeb monacemebi gamoisaxeba matriciT: 

 

  1 2 3 4 5 

 1 0, d12, d13, d14, d15 

D[1:n,1:n+1] = 2 0, 0, d23, d24, d25 

 3 0, 0, 0, d34, d35 

 4 0, 0, 0, 0, d45 

       

 
am matricaSi elementebi ganmartebulia iseTi (i,j) 

wyvilisaTvis, romlisTvisac kmayofildeba i<j. matricis danarCeni 

elementebi warmodgenilia pirobiTad nuliT. 

matricis elementebi misamarTiT (i,j), sadac j≤i 

inicializebulia ricxviT 0 da amgvarad, matricis elementTa 

naxevarze meti arainformaciulia. grafis Sesaxeb monacemebis 

matriculi Cawera amartivebs algoriTmis gadatanas maRali donis 

programirebis enaze, magram dakavSirebulia mexsierebis ujredebis 



araefeqtur gamoyenebasTan didi raodenobis arainformaciuli 

monacemebis damaxsovrebis gamo. 

igive grafis Sesaxeb monacemebi SeiZleba warmodgenil iqnas 

rogorc erTganzomilebiani masivi: 

)d,d ,d,d ,d ,d, d ,d ,d ,d (10]:D1[1
1

45

2

3534

3

252423

4

15141312     

zogadad masivs eqneba ganzomileba 






 

2

1)n(n
:1A  xolo (i,j) 

rkalis Sesabamisi elementi dij, ganisazRvreba misamarTze: 

 

)(
2

)1)(2(
-)1n(K ij

ii
i 


 , anu 

dij= A[K] 
 

monacemTa warmodgenis aseT modelSi adgili ar aqvs 

mexsierebis uqmad gamoyenebas, magram, samagierod saWiro xdeba 

indeqsis gamoangariSeba masivze yoveli mimarTvisas. gamoTvlebis 

saboloo efeqturoba damokidebulia imaze, Tu ramdenad 

racionalurad xdeba ciklebis organizacia. 

saboloo gadawyvetileba warmodgenis Sesaxeb damokidebulia 

kompiuteris gamoTvliT simZlavreze, Tumca, qvemoT moyvanil 

msjelobebSi gamoiyeneba matriculi warmodgena aRweris simartivis 

gaTvaliswinebiT. 

radganac kvanZebis numeracia akmayofilebs moTxovnas i<j 

(kvanZi nomriT i grafSi win uswrebs kvanZs nomriT j) da 

orientirebuli rkali (i,j) arsebobs nebismieri i da j kvanZebisaTvis 

Tu i<j, grafis bmulobis xarisxi ganisazRvreba kvanZSi Semomavali 

rkalebis maqsimaluri raodenobiT, (zogadad, n periodis 

SemTxvevaSi bmulobis xarisxi udris n-1). radganac grafSi gzis 

sigrZe aditiuria, igi udris gzaSi Semaval rkalTa sigrZeebis 

jams. garda amisa, minimaluri (optimaluri) gza akmayofilebs e.w. 

belmanis optimalobis pirobas: Tu optimaluri gza sawyisi 1 

kvanZidan saboloo n kvanZamde, Path(1,n), gadis k–ur kvanZSi, maSin 

am gzis monakveTebi Path(1,k) da Path(k,n) umoklesebia (1,k) da (k,n) 



kvanZTa wyvilebs Soris arsebul gzebs Soris. am Tvisebis 

gamoyenebiT TviToeul kvanZs SevusabamoT 1 kvanZidan am kvanZamde 

umoklesi manZilis Sefaseba d1,d2, . . .,dn. Tavidan d1=0, xolo 

danarCenebis mniSvnelobebi gamoiTvleba gamoTvlebis 

msvlelobaSi. kerZod, ramdenadac meore kvanZSi Semodis erTi 

rkali (1, 2), d2-Tvis gveqneba d2=d1+d12. analogiurad, d3=min(d2+d23, d13 )  

da a.S. zogadad,  

dj=min(d1+d1j, d2+d2j,. . . , dj-1+dj-1,j) 

j= 2,3, . . . , n+1 

 

magaliTad, nax. 5 SemTxvevaSi d1=0, d2=min(0+2)=2, d3=min(0+3, 2+2)=3, 

d4=min(0+6, 2+3, 3+3)=5, d5=min(0+7, 2+4, 3+5, 5+3)=6. 

amgvarad, nax. 5. a) mocemul SemTxvevaSi umoklesi gzis sigrZea 

d5=6. naxazze moyvanili monacemebi saSualebas iZleva ganxorcieldes 

nabijebi ukan da gansazRvrul iqnas optimaluri gza nomer 1 da 5 

kvanZebs Soris. pirvel rigSi ganisazRvreba optimalur gzaSi 

Semavali bolo rkali. amisaTvis unda moiZebnos e-s iseTi 

mniSvneloba, romlisTvisac adgili aqvs tolobas: 

de + de,5 = 6;     e=1,2,. . . ,4 

Cvens SemTxvevaSi toloba miiRweva e=2 mniSvnelobisaTvis, rac 

niSnavs, rom optimaluri gzis bolo rkalia (2,5). exla msgavsi 

gamoTvlebi unda CavataroT da vipovoT umoklesi gza nomer 1 

kvanZidan nomer 2 kvanZamde. es aris rkali (1, 2). sabolood, 

optimaluri gza moicema kvanZebisa da rkalebis Semdegi mimdevrobiT: 

1, (1, 2), 2, (2, 5),  5rogorc amaze nax. 5. g) miuTiTebs. 

 



1 2 3 4
d12=2 d23=2 d34=3 d45=3

d24=3
d =425

d35=5d13=3
d14=6

d15=7

d1=0

d2=2

d3=3

d4=5
d5=6

 

a) 

 

  1 2 3 4 5   2 3 4 5 

 1 0 2 3 6 7  1 2 3 6 7 

   D[1:4;1:5]  = 2 0 0 2 3 4     A[i,j]  = 2  4 5 6 

 3 0 0 0 3 5  3   6 8 

 4 0 0 0 0 3  4    8 

 

d1=0, d2=2, d3=3, d4=5, d5=6 

 

b) 

 

1 2 3 4 5

 

g) 

nax. 5 

 

 



ganxilul skalaruli optimizaciis modelSi amocana 

daiyvaneba grafSi umoklesi gzis Ziebaze. Tu amocana sinamdvileSi 

mravalkriteriumiania, magram mis modelSi gaTvaliswinebulia 

optimizacia erT-erTi kriteriumiT, variantuli analizis 

problema rCeba: erTi maCveneblis optimizacia, rogorc wesi, iwvevs 

sxva (masTan konfliqturi) maCveneblis gauaresebas. aseT 

SemTxvevebSi sami ZiriTadi SesaZleblobaa: 

1.   amoixsnas amocana yvela maCvenebliT cal-calke, rac 

mogvcems imden amonaxsns, ramdeni maCvenebelic aris. 

TviTeuli amonaxsnisaTvis ganisazRvros yvela maCvenebelis 

mniSvneloba, rac mogvcems SefasebaTa veqtorebs. 

veqtorebis es simravle pareto-optimaluria da igi 

waredgineba gadawyvetilebis mimReb pirs saboloo 

arCevanisaTvis. 

2.   moxdes maCvenebelTa sistemis (veqtoruli maCveneblis) 

skalarizacia, anu dayvanil iqnas erT funqciaze maCvenebelTa 

woniTi koeficientebis Semotanis (an romelime sxva meTodis) 

safuZvelze da amoixsnas miRebuli skalaruli optimizaciis 

amocana. 

3.   Camoyalibdes optimizaciis amocana erT-erTi kriteriumis 

gamoyenebiT da moiZebnos rogorc misi optimaluri amonaxseni, 

iseve garkveuli raodenobis xarisxiT momdevno amonaxsnebi. 

cxadia, aseTi midgoma gansakuTrebiT efeqturia diskretuli 

optimizaciis SemTxvevaSi da mas K–umoklesi amonaxsnis Ziebis 

meTodi SeiZleba ewodos. miRebuli K–raodenobis amonaxsnebi-

saTvis TviToeulisaTvis ganisazRvreba yvela maCveneblis mniSvne-

loba da, amgvarad vRebulobT SefasebaTa veqtorebis simravles. am 

simravlidan gamoiricxeba yvela daqvemdebarebuli veqtori (erTi 

veqtori aris meorisadmi daqvemdebarebuli, Tu is yvela 

kriteriumiT araukeTesia meoreze), rac iZleva pareto-optimalur 

amonaxsnTa simravles da igi waredgineba gadawyvetilebis mimReb 

pirs. saWiroebis SemTxvevaSi amonaxsnis Ziebis procesi SeiZleba 



ufro metad avtomatizebuli gaxdes Tu gamoviyenebT maCvenebelTa    

awonis an leqsikografiuli optimizaciis teqnikas erT-erTi amo-

naxsnis amorCevis mizniT. 

SemdgomSi, ganxiluli modelebi dafuZnebulia K–umoklesi 

amonaxsnis Ziebis meTodis gamoyenebaze mravalkriteriumiani 

optimizaciis amocanebisaTvis. 

meore TavSi ganxilulia produqciis warmoebis da Senaxvis 

jamuri xarjebis minimizaciis amocana warmoebis da Senaxvis 

SeuzRudavi simZlavreebis SemTxvevaSi. zemoT moyvanil graful 

modelze dayvanis mizniT xdeba amocanis diskretuli formiT 

warmodgena Semdegi daSvebebiT: 

1.   dagegmvis intervali dayofilia n periodad (magaliTad, 

Tve dReebad, kvira dReebad, dRe saaTebad). 

2.   TviTeuli periodisaTvis cnobilia produqciaze 

moTxovna  

r1, r2, . . ., rn, ri≥0, i=1, 2,. . ., n. produqciis saTanado minimaluri 

erTeulis arCeviT, moTxovna gamosaxulia mTeli ricxviT. 

3.   produqcia SeiZleba warmoebul iqnas nebismier periodSi 

raodenobiT xi≥0 da xi – mniSvnelobaze zemoTa zRvari ar 

aris dawesebuli (sawarmoo ubnis SemousazRvravi 

simZlavre). veqtori x=(x1,x2, . . . ,xn) gamosaxavs moTxovnis 

dakmayofilebis politikas, Tu yvela intervalis moTxovna 

kmayofildeba. 

4.   roca xdeba n produqciis gamoSveba raodenobiT, romelic 

gankuTvnilia ramdenime momdevno intervalis moTxovnis 

dasakmayofileblad, maSin momdevno intervalebSi iqmneba 

produqciis maragi,  yi≥0 rac dakavSirebulia Senaxvis 

xarjebTan. 

5.   warmoebis da Senaxvis xarjebi C(x) da H(x) gamoisaxebian 

Sezneqili funqciebiT, rac niSnavs, rom partiis zomis 



zrdasTan erTad erTeul produqciaze mosuli xarjebi 

mcirdeba. 

6.   warmoebis da Senaxvis xarjebi gamosaxulia fulad 

erTeulebSi da maTi Sejameba saerTo xarjebs gvaZlevs. 

    optimaluri amonaxsnis Zieba warmoebs amonaxsnTa 

simravleSi, romelic akmayofilebs pirobas xi . yi=0, i=1,2,. . .,n. 

es niSnavs rom Tu romelime periodSi arsebobs maragi, 

maSin warmoeba ar xdeba. anu, an xi>0 da yi=0, an xi=0 da yi≥0. 

xi=0 da yi=0 SesaZlebelia roca ri=0. 

davuSvaT, rom i-ur intervalSi xdeba produqciis warmoeba, 

moculobiT xi, rac gankuTvnilia j-ur periodamde xarjebis 

dasafaravad, anu xi=


j

ik

kr . maSin gveqneba xi+1=0,  xi+2,. . ., xj=0. amgvarad, 

i-ur periodSi gaweuli warmoebis xarjebis sidide iqneba 

)r( CC(x)
j

ik

k


 . 

ramdenadac i-ur periodSi warmoebuli produqcia faravs 
momdevno intervalebis moTxovnebs, momdevno periodis 

maragebisaTvis gveqneba sidideebi: 



j

ik

kriy , 


 
j

1ik

i1 ,...,r jji ryy . 

amgvarad, Senaxvis xarjebisTvis gvaqvs gamosaxuleba )r( h
j

ke

e

j

ik

k 


. 

sabolood, roca i-ur periodSi warmoebuli produqciiT xdeba 
periodebis moTxovnaTa dakmayofileba, gveqneba danaxarjebi: 

  
  


j

k

j

k

j

ke
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exla SeiZleba avagoT optimizaciis amocanis grafuli modeli 

Semdegnairad: 

1.  periodebs 1,2, . . . ,n SevusabamoT grafis kvanZebi nomrebiT 

1,2, . . . , n da kidev erTi damxmare n+1 kvanZi. 

2.    dij xarjebi warmoadgens (i,j) rkalis sigrZes. 



3.  nebismieri gza 1 kvanZidan (n+1)-mde warmoadgens erT-erT   

dasaSveb amonaxsns, xolo maT Soris erTi an ramdenime – 

optimalurs. 

amgvarad, zemoT agebuli grafis yvela rkalis sigrZis gansaz-

Rvris Semdeg vpoulobT mimarTul grafSi umokles gzas, an K–

umoklesi gzebis simravles. gzis sigrZe gvaZlevs warmoebis da 

Senaxvis xarjebis jamuri mniSvnelobis minimums.  

zemoT moyvanili gamoTvlebi zogad SemTxvevaSi miiRebs saxes: 

1.    n – aris kvanZebis (periodebis) raodenoba, danomrili 

rogorc:  

1, 2, . . .,n. 

2.   gvaqvs matrica D[1:n, 2:n+1], romlis D[i,j] elementi 

gansazRvrulia, roca j>i.  

3.  gamoTvlebi warmoebs iteraciulad j=2, 3,. . . , n+1. 

  a) viTvliT kvanZamde umoklesi gzis sigrZes:  

    d1=0,           

    )d(dmin  d iji
1-ji1

j 


     (1) 

  b)  i=1,2,. . . ,j-1. ganvsazRvravT matricis A[i,j]  elements 
Semdegna- 
          irad:  

     A[i,j] = )d(d iji      (2) 

4.   n+1 svetSi vpoulobT minimalur elements pirobiT: 

    1)nA(i, min 1)n A(i*,
i

   (3) 

 rac gvaZlevs rkals (i1,n+1) 
5.  svetSi nomriT i1 vsazRvravT minimalur elements i2 

pirobidan: 

                   )iA(i, min )i ,A(i 1
i

12   

6.  vpoulobT gzis monakveTs i2, (i2,i1), i1, (i1, n+1) da a.S., sanam 
napovni nomeri udris 1-s. 

msgavsi procedura tardeba nebismieri elemetisaTvis K raode-

nobis umoklesi gzis sapovnelad. 

 

 



mesame TavSi ganxilulia amocana, roca rogorc sawarmoo, ise 

Senaxvis simZlavreebze SezRudvebia dawesebuli. kerZod, Tu i-ur 

periodSi sawarmoo simZlavreze SezRudvas avRniSnavT bi, maSin 

unda kmayofildebodes utoloba: 

0≤ xi ≤bi, i=1,2,. . .,n 

analogiurad, Tu i-ur intervalze Semnaxavi ubnis simZlavres 

avRniSnavT ai, maSin gveqneba:  

0≤ yi ≤ai, i=1,2,. . .,n. 

zogadi gamoTvliTi modeli wina TavSi ganxilulis 

analogiuria, oRond sxvanairad xdeba (i,j) rkalis sigrZis 

gansazRvra. kerZod: 


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







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amgvarad, SezRudvebis gaTvaliswineba xdeba yoveli rkalis 

sigrZis gansazRvrisas. Tu aseT pirobebSi grafSi umoklesi gzis 

sigrZe tolia ∞, es niSnavs, rom amocanas amonaxsni ar aqvs da 

saWiroa sawarmoo an Semnaxavi ubnis simZlavris gazrda imisda 

mixedviT, Tu romeli SezRudva irRveva. 

meoTxe TavSi ganxilulia produqciaze dinamikuri moTxovnis 

dakmayofilebis amocana, roca mxedvelobaSi miiReba sawarmoo 

ubnis samuSaod gaxsnis, muSa reJimSi SenarCunebisa da daxurvis 

xarjebi. 

modelebis am klasSi igulisxmeba, rom i-ur periodSi xdeba sa-

warmoo ubnis samuSaod gaxsna (momzadeba), rac dakavSirebulia 

xarjebTan Ki, Semdeg xdeba ramdenime periodis manZilze misi samu-

Sao mdgomareobaSi SenarCuneba, rac dakavSirebulia danaxarjebTan 

Pi, Pi+1, . . . Pj, xolo j-ur intervalSi xdeba misi daxurva, rac, Tavis 

mxriv, dakavSirebulia danaxarjebTan Lj. amgvarad, mxedvelobaSi un-



da iqnes miRebuli samuSao ubnis gaxsnis danaxarjebi, gamosaxuli 

veqtoriT (K1, K2, . . . ,Kn), ubnis muSa mdgomareobaSi SenarCunebis dana-

xarjebis veqtori (P1, P2, . . . , Pn) da ubnis daxurvasTan dakavSirebuli 

danaxarjebis veqtori (L1, L2, . . . , Ln). 

am amocanisaTvis grafuli modelis Sesadgenad ganvixiloT 

rkali (i,j) Semdegnairad: 

1.    i-ur periodSi xdeba samuSao ubnis samuSaod gaxsna, ris 
gamoc adgili aqvs danaxarjebs Ki; 

2.  samuSao ubani SeiZleba daixuros nebismier periodSi nom-
riT k, k=i, i+1, . . ., j-1, da adgili eqneba daxurvis danaxarjebs 

Lk; 
3.  intervalebSi i, i+1, . . ., k xdeba sawarmoo ubnis SenarCuneba 

muSaobisaTvis mzadyofnis mdgomareobaSi, rac, Tavis mxriv, 

dakavSirebulia danarjebTan 


k

e
P

i
e
 

amgvarad, sawarmoo ubnis mxolod amgvarad marTvasTan dakav-

Sirebuli da (i,j) rkalis Sesabamisi danaxarjebi Seadgens 

1jki
i

K ,LP k

k

e
e

 
i

  (4) 

cxadia, am gamosaxulebis mniSvneloba damokidebulia k–ze. (i,j) 

rkalis sigrZis gansazRvrisaTvis unda arCeul iqnas k–iseTi mniS-

vneloba, romelic iZleva danaxarjebis umcires sidides, rogorc 

es qvemoT aRweril modelebSia aRwerili. cxadia, Tu Pi=P, i=1,2,. . .,n, 

maSin formula (4) miiRebs saxes: 

Ki+(j-k+1) P+Lk   (5) 

rom ganisazRvros (i,j) rkalis sigrZe di,j, ganvixiloT situacia, 

mocemuli nax. 6. aq sawarmoo ubani ixsneba i-ur periodSi, xdeba mi-

si muSa mdgomareobaSi SenarCuneba k periodamde (CaTvliT), xolo 

amis Semdeg (j-1) intervalamde (CaTvliT) igi daxurulia warmoebi-

saTvis. rac Seexeba moTxovnebs i-dan (k-1) periodebisaTvis SenarCu-

nebulia realuri moTxovnebi ri, . . ., rk-1, xolo k-uri intervalebisa-

Tvis gvaqvs moTxovnebi rk+1=0, . . ., rj-1=0. 



amgvarad, fiqsirebuli k-Tvis gvaqvs qveamocana, gansazRvruli  

(i, i+1, . . ., j) periodebisaTvis da igi amoixsneba adre aRwerili standar-

tuli grafuli modelebiT. avRniSnoT am damxmare amocanaSi umokle-

si gzis sigrZe rogorc di,k,j maSin (i,j) rkalis sigrZe di,j ganisazRvreba 

rogorc: 

di,j = min
K

 di,k,j    i  k j-1  (6)        

formula (6) Tanaxmad, xdeba di,k,j sididis gansazRvra k-s yove-

li dasaSvebi mniSvnelobisaTvis da airCeva amonaxsni minimaluri 

danaxarjebiT. mas Semdeg, rac gamoTvlebi Catarebulia yvela rka-

lisaTvis, miRebul orientirebul grafSi vpoulobT umokles gzas 

(K-umokles gzebs), romlis sigrZe iZleva miznobrivi funqciis mini-

malur mniSvnelobas, xolo minimalur gzaSi Semavali rkalebi sa-

Sualebas gvaZlevs ganvsazRvroT saTanado periodebis SigniT sa-

muSaos ubnis gaxsnis da daxurvis optimaluri intervalebi. 

naSromis mexuTe TavSi ganxilulia sawarmos mogebis 

maqsimizaciis amocaa warmoebuli produqciis xarisxis 

kriteriumis gaTvaliswinebiT, swored aRniSnuli kvlevebi 

wrmoadgens siaxles dRemde arsebul kvlevebs Soris, da aris 

uaRresad aqtualuri sakiTxi malfuWebadi da kvebiTi produqtebis 

mwarmoebeli firmebisaTvis. kvlevebis Sedegad moxda zogadad 

bazarze arsebuli produqciis, xarisxis kriteriumis mixedviT, 3 

ZiriTad jgufad dayofa, esenia: 

1. xanmokle sasicocxlo vadis mqone produqtebi; 

2. saSualo sasicocxlo vadis mqone produqtebi; 

3. xangrZlivi sasicocxlo vadis mqone produqtebi. 

     TiToeuli am jgufis produqtebisaTvis dadginda droisa da 

xarisxis gauaresebis koeficientis uerTierT-damokidebuleba, rac 

disertaciaSi asaxulia rogorc grafikulad, aseve cxrilebis 

saxiT. amis Semdeg gadawyvetilia optimizaciis amocana, kerZod ki 



sawarmos mogebis maqsimizacia, warmoebuli produqciis xarisxis 

kriteriumis gaTvaliswinebiT. 

     warmoebisa da Senaxvis xarjebis kriteriumiT 

optimizaciisagan gansxvavebiT, produqciis xarisxis kriteriumiT 

optimizaciis amoxsnisas maqsimizaciis amocanis gadawyvetaa 

saWiro. optimizacias vaxdenT mogebis maqsimizaciis mixedviT, 

sadac gaTvaliswinebuli unda iyos q xarisxis gauaresebis 

koeficienti, romelic Tavis mxriv gavlenas axdens produqciis 

sarealizacio fasze  da amgvarad aisaxeba sawarmos mogebaze. 

rogorc viciT, sawarmos mogeba ganisazRvreba rogorc sxvaoba mis 

srul Semosavalsa da  srul danaxarjebs Soris, rac formulis 

saxiT Semdegnairad Caiwereba:  π=TR-TC , xolo sruli Semosavali es 

aris gayiduli produqtis raodenobisa da erTeulis fasis 

namravli. produqciis xarisxis gauareseba droSi ki iwvevs misi  

gasayidi fasis Semcirebas da Sesabamisad mcirdeba sawarmos 

mogebac. amitom mwarmoebeli organizaciis mizania, produqtis 

gauaresebuli xarisxis Sedegad Semcirebuli sarealizacio fasisa 

da gayidvebis raodenobis pirobebSi, moaxdinos mosalodneli 

mogebis maqsimizacia. 

      amgvarad, aRniSnuli optimizaciis amocana Semdegnairad 

Camoyalibdeba:  

maqsimizirebul iqnas 

                  𝜋 =  (𝑛
𝑖=1 ri qi pi – (Ci(xi) – hi(xi)) 

gamosaxulebis mniSvneloba,  

roca,             yi =  (𝑛𝑖
𝑖=1 xi – ri) ≥ 0;           i=1,2,…,n 

                                    ri, xi, yi ≥ 0,                          xi . yi = 0 

                                    qi = [1,0] 

                                    i = 1,2,...,n 



sadac, ri  aris produqciaze arsebuli moTxovna dagegmvis 

intervalSi; qi  aris produqciis xarisxis gauaresebis koeficienti 

sasicocxlo ciklis TiToeul intervalSi; p aris produqciis 

erTeulis gasayidi fasi; Ci(xi) warmoadgens xi partiis warmoebis 

danaxarjebs, xolo hi(xi) ki xi partiis Senaxvis Rirebulebas; xi  aris 

warmoebuli produqciis partiis zoma, yi  ki produqciis maragi 

dagegmvis intervalSi.  

    optimizaciis amocanis mizania SesaZlo mogebis maqsimizacia, 

produqciis warmoebisa da Senaxvis xarjebisa da droSi 

produqciis xarisxis gauaresebasTan dakavSirebuli danakargebis 

gaTvaliswinebiT.  

    amocanis amoxsnis algoriTmi dafuZnebulia orientirebul  

grafSi udidesi gzis Ziebis algoriTmze. grafSi SesaZlebelia K-

udidesi gzis Ziebis algoriTmis gamoyeneba, rac saSualebas 

iZleva ganisazRvros ramdenime amonaxsni, maT Soris optimaluri, 

romelTa Soris erT-erTis saboloo amorCeva xdeba sxva 

kriteriumebis gaTvaliswinebiT gadawyvetilebis mimRebi piris 

mier. 

     orientirebul grafSi ugrZesi gzis povnis agloriTmi aris 

iseTive, rogorc es iyo umoklesi gzis povnis SemTxvevaSi, mxolod 

im gansxvavebiT, rom TiToeuli rkalis Sefasebisas, maT vaniWebT 

uaryofiT sidideebs da mxolod amis Semdeg vpoulobT umokles 

gzas.  

 

a) 



 grafze gzebis Ziebis algoriTmi gulisxmobs ori etapis 

ganxorcielebas. pirvel etapze xorcieldeba nabijebi win kvanZebis 

SefasebaTa dasadgenad, xolo meore etapze keTdeba nabijebi ukan 

gzebis dasadgenad. cxadia, aq igulismeba gzebi 1 da 5 kvanZebs 

Soris.  

     am SemTxvevaSi mizans warmoadgens grafSi KK raodenobis 

saukeTeso gzebis CamoTvla sawyis da saboloo kvanZebs Soris.  

1. pirveli kvanZi, j=1 ,  radgan igi warmoadgens sawyis wertils, 

avRniSnoT nuliT, maSasadame, priveli kvanZis Sefaseba – d1=0 

analogiurad unda moxdes danarCeni kvanZebis Sefasebac, amisaTvis 

unda ganvixiloT TiToeuli gvanZi cal-calke: 

2. j=2, ganvixiloT yvela rkali, romelic Semodis meore kvanZSi. 

aseTia erTaderTi rkali (1,2) sigrZiT d1,2=-2. SevitanoT A(1,2)=-2 da 

ganvsazRvroT d2=d1+d1,2=0-2=-2. (vgulisxmobT, rom d 0=0, rogorc 

sawyisi mniSvneloba). 

3. j=3, am kvanZSi gvaqvs ori Semavali rkali: 

a) (1,3) rkalisaTvis A(1,3)= d1+d1,3=-3 

b) (2,3) rkalisaTvis A(2,3)= d2+d2,3=-2-2=-4 

ganvsazRvroT d3=min (A(1,3), A(2,3))=min(-3,-4)=-4 

 

4.           j=4 kvanZSi gvaqvs sami Semavali rkali: 

a) (1,4) rkalisaTvis A(1,4)= d1+d1,4=0-6=-6 

b) (2,4) rkalisaTvis A(2,4)= d2+d2,4=-2-3=-5 

g) (3,4) rkalisaTvis A(3,4)= d3+d34=-4-3=-7 

ganvsazRvroT d4=min (A(1,4), A(2,4), A(3,4))=-7  

 

    5.            j=5. am kvanZSi gvaqvs oTxi Semavali rkali: 

a) (1,5) rkalisaTvis A(1,5)= d1+d1,5=-7 

b) (2,5) rkalisaTvis A(2,5)= d2+d2,5=-2-4=-6 

g) (3,5) rkalisaTvis A(3,5)= d3+d35=-4-5=-9 



d) (4,5) rkalisaTvis A(4,5)= d4+d45=-7-3=-10 

ganvsazRvroT d5=min (A(1,5), A(2,5), A(3,5), A(4,5) )=-10 

 

amgvarad ganxilul grafSi umoklesi gzis sigrZe udris -10, xolo 

danarCeni sigrZeebia: -9, -7 da -6 

a) radgan A(4.5)=-10, es niSnavs, rom minimaluri gzis bolo 

rkalia (4,5). kvanZSi nomriT 4 Semodis sami rkali: A(1,4)= 

d1+d1,4=0-6=-6    A(2,4)= d2+d2,4=-2-3=-5   da A(3,4)= d3+d34=-4-3=-7 

aqedan minimaluria A(3,4) amitom aRniSnuli rkalic 

warmoadgens grafSi minimaluri gzis Semadgenel nawils, 

A(3,4) rkali gamodis j=3 kvanZidan, romelSic Tavis mxriv 

Semodis ori rkali: A(1,3)= d1+d1,3=-3 da A(2,3)= d2+d2,3=-2-2=-4 , 

romelTa Soris minimaluri sigrZis rkalia A(2,3).  es 

rkali gamodis j=2 kvanZidan, romelSic Tavis mxriv Sedis 

erTi A(1,2) rkali.  

    amrigad saxeze gvaqvs grafSi umoklesi gza, romelic 

Semdeg kvanZebsa da rkalebze gaivlis:  

d5;d45;d4;d34;d3;d23;d2;d12;d1 

vinaidan sawyis monacemebad aRebul iqna rkalebis 

uaryfiTi sigrZeebi, amitom am monacemebze dayrdnobiT 

miRebuli umoklesi gza warmoadgens grafis ugrZes gzas.  

 

 

   b) 

nax. 6 

 

 



zemoTmoyvanili gamoTvlebi zogad SemTxvevaSi miiRebs saxes: 

1) n–aris kvanZebis (periodebis) raodenoba, danomrili 

rogorc: 1,2,. . .,n. 

2) gvaqvs matrica D[1:n, 2:n+1], romlis D[i,j] elementi 

gansazRvrulia, roca j>i.  

3) gamoTvlebi swarmoebs iteraciulad j=2,3,. . . ,n+1. 

  a) viTvliT kvanZamde umoklesi gzis sigrZes:  

                     d1=0,           

dij)(dimin  dj
1-ji1




        (1) 

 b) i=1,2,. . . ,j-1. ganvsazRvravT matricis A[i,j]  elements 

Semdegnairad A[i,j] = (di+dij)   (2) 

4) n+1 svetSi vpoulobT minimalur elements pirobiT:

  1)nA(i, min 1)n A(i*,
i

  (3) 

rac gvaZlevs rkals (i1,n+1) 

5) svetSi nomriT i1 vsazRvravT minimalur elements i2 

pirobidan: )iA(i, min )i ,A(i 1
i

12   

6) vpoulobT gzis monakveTs i2, (i2,i1), i1, (i1, n+1) 

da a.S., sanam napovni nomeri udris 1-s. 

msgavsi procedura tardeba nebismieri elemetisaTvis K 

raodenobis ugrZesi gzis sapovnelad.  

 

miRebuli k raodenobis amonaxsnTa simravle waredgineba 

gadawyvetilebis mimReb pirs, romelic sxva damatebiTi 

kriteriumibis gaTvaliswinebiT moaxdens saboloo arCevans, imis 

Sesaxeb, Tu konkretulad romeli amonaxsni aris arsebuli 

sawarmoo situaciisaTvis ufro metad optimaluri da saukeTeso. 

naSromis meeqvse TavSi mocemulia mogebis maqsimizaciis 

sakiTxis praktikuli gamoyeneba, kerZod ganxilulia konkretuli 

sawarmoo situacia, romlis mixedviTac Catarebulia moegbis 

maqsimizacia jer warmoebuli produqciis xarisxis kriteriumis 



gaTvaliswinebiT, Semdeg ki aRniSnuli kriteriumis 

gaTvaliswinebis gareSe. miRebuli Sedegebis mixedviT SegviZlia 

vimsjeloT, Tu radenad mniSvnelovani da sasargebloa ama Tu im 

sawarmoo situaciaSi, warmoebis procesis optimizaciis, kerZod ki 

mogebis maqsimizaciis sakiTxis gadawyvetisas warmoebuli 

produqciis xarisxis kriteriumis gaTvaliswineba.  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



დასკვნა 

 

1. damuSavebulia modelebis klasebi, romelic uzrunvelyofs 

produqciaze dinamikuri moTxovnis optimalurad dakmayofilebas 

praqtikuli amocanebisaTvis. modeli uzrunvelyofs gamoTvlebis 

Catarebas sxvadasxva kriteriumebis gaTvaliswinebiT. ramdenadac 

kriteriumebi, rogorc wesi, konfliqturni arian, damuSavebulia 

amonaxsnTa altenatiuli variantebis warmoqmnisa da maTi 

SedarebiTi Sefasebis meTodebi. 

2. sadisertacio naSromSi damuSavebulia produqciis 

warmoebisa da Senaxvis xarjebis amsaxveli funqciis 

damokidebuleba warmoebul partiis zomaze, sawarmo ubnis 

simZlavreze da mosamzadebel-damamTavrebel samuSaoebze. 

ramdenadac miRebuli funqcia wyvetilia, isini warmodgenilia 

cxrilebis saSualebiT (Tumca es erTi mxriv odnav auxeSebs 

models, meore mxriv igi didad aswrafebs variantebis warmoqmnis 

process da maTi analizs). 

3. damuSavebul iqna modelebis klasebi, romlebic 

gansxvavdebian miznobrivi funqciis mniSvnelobaTa gamoTvlisa da 

SezRudvebis gaTvaliswinebis wesebiT. 

4. damuSavebulia gamoTvliTi sqema yvela warmoqmnili 

modelisTvis, romelic dafuZnebulia specialurad agebul 

orientirebul grafSi umoklesi gzis an K-umoklesi gzebis povnis 

algoriTmze. am algoriTmis gamoyeneba xdeba erTjerad an 

rekurentulad amocanis tipis mixedviT. 

     5. naSromSi ganxilulia warmoebuli produqciis xarisxis 

gavlena rogorc produqciis realizaciis moculobasa da 

sarealizacio fasze, ise zogadad warmoebis procesze.  



gansazRvrulia porduqciis sxvadasxva tipebi maTi xarisxis droSi 

gauaresebis koeficientis mixedviT da aRniSnuli koeficientis 

gaTvaliswinebiT gadawyvetilia sawarmos mogebis maqsimizaciis 

amocana, romlis gadaWris teqnikad gamoyenebulia orientirebul 

grafSi ugrZesi gzis povnis algoriTmi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abstract 

 

In today’s competitive environment and market economy when there are lots of 

similar goods on consumption market, characterized with relatively constant price, the 

main direction for business organizations to become more successful and obtain 

competitive advantage is  maximize its profit, I parallel with minimizing its production 

and storage costs. In this dissertation it is discussed cases about minimizing firms’ 

production and storage costs, and about maximizing firms’ profit taking into account the 

quality criteria of a produced good. These issues are very important and critical in 

today’s competitive market economy. Optimization with quality criteria of a product is 

especially important for firms which are producing food products, or some other 

products with short shelf time, because time affect on a quality of those products and the 

poor the quality becomes price on such goods and thus the profit of a firm reduces. So it 

is very important  to take into account quality criteria of a product when solving the 

optimization case. In the dissertation it is discussed optimization problems in two 

directions: First we are making optimization by minimizing production and storage costs 

of goods and then we are making optimization of firm’s expected profit that is 

maximizing firm’s profit taking into account quality coefficient of a product. Both 

problems of optimization are very crucial for any business organization and this research 

will be helpful for small businesses or individual entrepreneurs  to optimize their 

production process and thus gain more profit. For solving optimization cases we are 

using mathematical models based on graphs.  

In spite of large number of produced goods, production processes can be 

classified   so that for each type of production process can be built a model based on 

common principles and using these models we can solve the cases of optimization. We 

are discussing cases of satisfying dynamic demand on a given product with minimal 

production and storage costs. Using the developed models will help to decision maker 

person to analyze all available variants of optimization according production cost, 

storage cost or production and storage costs together and also make maximization of 

expected profit taking into account quality criteria of a product and the losses caused by 

quality reduction of a product. Using the developed models are especially useful for 

small business organizations, because they have to react quickly on dynamic demand of 

a product.  

The goal of this work is to develop such array of models which will ensure the 

problem of optimal satisfaction of dynamic demand of a product. Models must satisfy 

several conditions: 

1. Models must be adequate to the real production situation and must give 

certain results for different production factors.  
2. Models must ensure to process calculations for several different criteria, 

and since these criterias are controversial, models must give several 

alternative results for further discussion.  
3. Results generated by using the given models must carry realistic 

information for decision maker person. 
         In order to reach above mentioned goals, it is needed to make some researches and 

experimental works for developing mathematical models of optimization, which will be 



based on a real production situation and then developing effective algorithm and 

software for the given models.  

        Because the process of production is discrete, it is need to solve the case of discrete 

optimization, taking into account the factors dealing with discretization, like existence of 

multi optimal solutions, optimal solutions and several solutions near to optimal one for 

further discussion.  

     According to different quality characteristics produced goods were divided into three 

main groups and it was identified the change in quality for each type of a product in 

time. Thus the diminishing quality criteria of a product was identified and its influence 

upon the firm’s profit. After that it was solved the case of maximizing firm’s profit 

taking into accounts the quality coefficient of a product.  

     For solving all above mentioned problems and cases, we decided to introduce 

processes in discrete form. 

1. It was formalized a function of production and storage costs, depending on a 

lot size of a product, capacities of a production station and preparation and 

covering works. 

2. It was formulated an array of models, which differ from each other with a 

rules of calculating a meaning of goal function and with the rules of taking 

into account different limitations.  

3. All developed models are using calculating scheme, which is based on finding 

the shortest path and K amount of shortest paths in an oriental graph. 

4. Based on market researches, products were divided into 3 main groups 

according how their quality was changing in time. There was also identified 

a relationship between time and quality coefficient and these relationships 

are given both in forms of tables and functions.  

5. It was optimized firm’s profit according to quality criteria of a produced 

product, this case was solved by maximizing profit, using the algorithm of 

finding the longest path in an oriented graph.  

Models of optimization developed in this dissertation can be used by small business 

organizations in order to optimize their production process, minimize production 

and storage costs and therefore maximize expected profit. 
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