
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

38 

 

variaciuli amocanebi ganawilebulparametrebian  

ekonomikur sistemebSi 

nodar narimanaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

 ganxilulia martivi Caketili ekonomikuri sistemis ganawilebulparametrebiani 

maTematikuri modeli. variaciuli principis safuZvelze formulirebulia fasis 

gansazRvrisa da maqsimaluri mogebis miRebis amocanebi. naCvenebia dasmuli amocanis 

amoxsnis gzebi sabazro pirobebis gaTvaliswinebiT, ris safuZvelzec SemuSavebulia 

rekomendaciebi dagegmvis optimaluri strategiis SesarCevad. 

sakvanZo sityvebi: ekonomikuri sistemebi. ganawilebulparametrebiani modeli. 

variaciuli amocana. optimaluri strategia. 

1. Sesavali 

dReisaTvis kargadaa cnobili ganawilebulparametrebiani maTematikuri modelebi, 

romlebic warmatebiT gamoiyeneba sxvadasxva fizikuri bunebis mqone teqnikuri sistemebis 

marTvaSi. samarTavi sidideebi am sistemebSi iseTi universaluri fizikuri parametrebia, 

rogoricaa temperatura, koncentracia, deformacia, rxeva da sxva. 

xSirad aseTi procesebis maTematikuri aRwera xdeba uwyveti Tavmoyril-

parametrebiani modelebis formiT, rac procesis erTgvari idealizaciaa [1,2]. amasTan 

erTad nivTierebaTa an zemoqmedebaTa araerTgvarovnebis gamo SesaZlebelia siTburi an 

difuziuri procesi mkacrad uwyvetad ar mimdinareobdes, magram rogorc gamocdileba 

gviCvenebs, diskretuli ganawileba SeiZleba maRali sizustiT Canacvldes uwyveti 

miaxloebiT an Caiweros zRvruli integro-diferencialuri gantolebebis saxiT [1,2]. 

procesebis aseTi xedva saSualebas iZleva ganawilebulparametrebiani modelebi 

warmatebiT gamoviyenoT arafizikuri bunebis, magaliTad ekonomikuri, sabanko-safinanso, 

biologiuri da sxva saxis procesebis modelirebisa da marTvisaTvis. 

qvemoT naCvenebia ganawilebulparametrebiani modelebis gamoyenebis SesaZlebloba 

mravalproduqtiani warmoebis ekonomikuri sistemis wonasworuli mdgomareobis 

aRwerisaTvis, rac saSualebas aZlevs mewarmes gamoimuSavos optimaluri strategia 

maqsimaluri mogebis misaRebad. 

2. ZiriTadi nawili 

ganvixiloT warmoebisa da moxmarebis martivi Caketili modeli [2,3]. vTqvaT 

warmoebis romelime dargSi gvaqvs sawarmoTa n simravle, romelTagan TiToeuli uSvebs 

erTi dasaxelebis produqts. warmoebuli produqtebis simravle aRvniSnoT x-iT da 

cxadia 0xn. x produqtis momxmarebelTa raodenoba aRvniSnoT m-iT da yovel 

momxmarebels mivaniWoT konkretuli y nomeri:  

y=y(x); 0ym                                                   (1) 

vgulisxmobT, rom urTierToba warmoebasa da moxmarebas Soris regulirdeba bazris 

meSveobiT. davuSvaT, rom bazarze damyarda fasebis garkveuli c(x) ganawileba. amasTan 

yovel y momxmarebels aqvs garkveuli s(y) Semosavali, romlic SeiZleba daxarjos c(x) 

fasad x produqtis SesaZenad. aRvniSnoT p(x,y)-iT x produqtis raodenoba, romelsac 
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namdvilad SeiZens y momxmarebeli, maSin p(x,y) SegviZlia ganvixiloT rogorc x cvladis 

funqcia fiqsirebuli y mniSvnelobisTvis, sadac y[o;m], maSin p(x,y)=py(x). p(x,y) 

ganawilebis gansazRvrisaTvis davuSvaT, rom yoveli y momxmarebeli produqciis SeZenisas 

eyrdnoba sargeblianobis raRac Q(py(x)) kriteriums, anu cdilobs moaxdinos Q(py(x)) 

funqcionalis maqsimizacia p(y) Semosavlisa da c(x) sabazro fasis pirobebSi. maSin 

SeiZleba CavTvaloT, rom TiToeuli momxmarebeli cdilobs gadawyvitos Semdegi saxis 

variaciuli amocana: 

�(��(�))→���

�(�)�∫ �(�)��(�)����,								�����
�
�

�																			            (2)  

aseTi tipis variaciuli amocana SiZleba amoixsnas lagranJis meTodis gamoyenebiT 

[4]. amoxsnisaTvis saWiroa iseTi λ(y) mamravlis arseboba, rom 

F(x, y) = 	� ���(�)� − λ(y)� c(x)p(

�

�

��)��																																										(3) 

funqcionalma miiRos minimaluri mniSvneloba. 

sargeblianobis kriteriumis erT-erTi yvelaze cnobili formaa kvadratuli 

integraluri gadaxra y momxmareblis realur momarebasa da idealur moxmarebas Soris: 

	� ���(�)� = �(

�

�

��(�) − ��
∗(�))��� → ���,					0 ≤ � ≤ �																											(4) 

sadac ��
∗(�)-iT aRniSnulia y momxmareblis moxmarebis idealuri ganawileba. cxadia, rom 

(4)-s minimizaciisaTvis sasurvelia Sesruldes piroba: ��
∗(�) = ��(�), 0 ≤ � ≤ �; 				0 ≤

� ≤ �				(5)		Tumca es piroba ver sruldeba S(y) Semosavlebze realuri SezRudvebis 

arsebobis gamo, magram yoveli momxmarebeli miiswrafis Seamciros ��
∗(�) − ��(�) sxvaoba. 

 (4)-e kriteriumiT moTxovnis optimaluri ganawileba lagranJis mixedviT SeiZleba 

Semdegnairad CavweroT: 

��
∗(�) − ��(�) = ,							0 ≤ � ≤ �																																																				(6) 

SevitanoT (6) gamosaxuleba (2)-Si Semaval gantolebaSi, miviRebT: 

S(y) = � c(x)(p�
* (x)-

�

�

	�(�)�(�)��;																																															(7) 

saidanac lagranJis �(�) mamravlis gansazRvrisaTvis miviRebT: 

λ(y) = ���(�)(��
∗(�)�� −

�

�

	�(�)� /� ��(�)��

�

�

;																																			(8) 

fasebis normirebis pirobebSi: �(�) = ��(�), � > 0, SeiZleba	CavTvaloT:	 ∫ ��(�)��
�

�
= 1, 

maSin Semosavlebis optimaluri ganawileba individualuri y momxmareblisaTvis miiRebs 

saxes: 

p�(x) = ��
∗(�) − �� �(�)��

∗(�)�� −

�

�

�(�)� �(�)																																			(9) 

��(�)��
∗(�)�� = �∗(�)

�

�

																																																								(10) 
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sadac �∗(�)-iT aRniSnulia Semosavlis is raodenoba, romelic saWiroa y momxmareblis 

idealuri moTxovnilebis dasakmayofileblad. maSin (9) gantoleba miiRebs saxes: 

p�(x) = ��
∗(�) − ��∗(�) − �(�)��(�),					0 ≤ � ≤ �,				0 ≤ � ≤ �,																					(11) 

moTxovnis p(x) funqciis misaRebad movaxdinoT (11)-is marjvena mxaris y cvladiT 

integreba [0; m] integralSi: 

� ��(�)�� =

�

�

� ��
∗(�)��

�

�

− �(�)���∗(�) − �(�)���

�

�

;																										(12) 

SevitanoT aRniSvnebi: 

�(�) = � ��(�)��;

�

�

		 	��(�) = � ��
∗(�)��;

�

�

					�∗ − � = �,																								(13) 

maSin (12) gantoleba Semdegnairad gadaiwereba: 

�(�) = 	��(�) − ��(�),							� ≥ 0																																																	(14) 

(14)-e formulaSi  	��(�) – Seesabameba im fulad Tanxas, romelic aucilebelia 

momxmarebelTa sazogadoebisaTvis, rom man 

sruliad daikmayofilos moTxovnilebebi x 

produqtze mocemuli c(x) Rirebulebis pirobebSi, 

�-koeficienti ki aRniSnavs deficits idealur 

moTxovnasa da realur dakmayofilebas Soris. me-

(14) gantoleba wrfivia da �-koeficientis 

sxvadasxva mniSvnelobisaTvis aqvs 1-el naxazze 

naCvenebi saxe.  

miRebuli Sedegebi saSualebas iZleva 

gadavwyvitoT ramdenime praqtikulad saintereso 

amocana: 

1.  Tu cnobilia x produqtiT miRebuli realuri da idealuri moxmarebis 

maCveneblebi, SesaZlebelia ganvsazRvroT am produqtis fasi: 

c(x)=
1

ε
(	p�(x)-p(x))									(15) 

xolo x produqtis warmoebiT miRebuli D(x) Semosavali SeiZleba Semdegnairad Sevafasod: 

�(�) = �(�)�(�) =
�(�)

�
(	�∗(�) − �(�)) = −

1

�
���(�) + 	�∗(�)�(�)�																	(16) 

2. Semosavlis maqsimaluri mniSvnelobis 

misaRebad (16)-e kvadratuli funqciis analizis 

safuZvelze advilad vRebulobT (ix. nax. 2) 

S(x)���=S�p�(x)�=S�
1

2
	p*(x)�=

1

4ε
	p*

�
(x)								(17) 

 

Tu (17)-e Sedegs avsaxavT (15)-e wrfivi 

funqciis grafikze, saWiro iqneba grafikis iseTi 

M wertilis moZebna, rom ODMN marTkuTxedis 

farTobi iyos maqsimaluri (nax.3).  
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advili saCvenebelia, rom optimalur M wertils 		p(x)=0,5	p*(x) mniSvneloba 

Seesabameba. 

 

 

 

 

 

 

 

 

 

3. daskvna 

 zemoT formulirebuli amocanis SezRudvebis pirobebis gaTvaliswinebiT SeiZleba 

gavakeToT daskvna: x saxeobis produqciis realizaciiT maqsimaluri mogebis 

(Semosavlebis) misaRebad saWiroa misi warmoeba ganvsazRvroT produqciaze idealuri 

moTxovnis mniSvnelobis naxevriT. 
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VARIATIONAL PROBLEMS IN ECONOMIC SYSTEMS WITH  

DISTRIBUTED PARAMETERS 

Narimanashvili Nodar 

Georgian Technical University 

Summary 

 Mathematical model of simple, closed economic system with distributed parameters is 

considered. On the basis of variation principle the problem of price determination and maximal profit 

is formulated. The techniques of solution of this problem are shown considering market conditions and 

recommendations are given for selection of optimal strategy of planning.  

 

ВАРИАЦИОНЫЕ ЗАДАЧИ В ЭКОНОМИЧЕСКИХ СИСТЕМАХ С 

РАСПРЕДЕЛЕННЫМИ ПАРАМЕТРАМИ 

Нариманашвили Н. 

Грузинский Tхнический Университет 

Резюме 

 Рассмотрена простая замкнутая модель распределенной экономической системы. На 

основе вариационного принципа сформулированы задачы определения цены и получения 

максимальной прибыли. С учетом рыночных условий, показаны пути решения задач и 

выработаны рекомендаций по выбору оптимальной стратегии планирования. 


