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dinamikuri programireba gazgayvanilobis sistemis

daproeqtebaSi

nodar abelaSvili1,giorgi qarTveliSvili2

1-saqarTvelos teqnikuri universiteti

2-kompania British Petroleum
reziume

naSromSi ganixileba lokaluri gazgayvanilobis qselis mowyobis dinamikuri programirebis

mravalkomponentiani maTematikuri modelirebis amocana energetikuli, qseluri xasiaTis (gazi,

eleqtroenrgia, wyalmomarageba da a.S.) obieqtebis daproeqtebisas, sxvadasxva xarisxobriv da

raodenobriv SezRudvaTa  gamoyenebis pirobebSi.

sakvanZo sityvebi: maTematikuri modelireba. mravalkomponentiani dinamikuri programireba.

1. Sesavali

qveynis ekonomikuri warmatebis erT_erT umniSvnelovanes  amocanas sawarmoo da socialuri

infrastruqturis ganviTareba warmoadgens, raSic  energetikuli, qseluri xasiaTis (gazi,

eleqtroenergia, wyalmomarageba da a.S.) infrastruqturis obieqtebi sakvanZo adgilebs ikaveben.

aseTi tipis qselebis mowyoba sakmaod did sawyis kapitaldabandebas moiTxovs, amitom winaswari

teqnikur_ekonomikuri mokvlevisa da proeqtirebis etapebi gansakuTrebul yuradRebas imsaxurebs.

finansuri da teqnikuri dasabuTebis sawyis etapze maTematikuri modelirebis meTodebis gamoyeneba

SesaZlebel ekonomikur, teqnikur, teqnologiur da socialur riskebs mkveTrad amcirebs.

2. ZiriTadi nawili

gazgayvanilobis sistema mosawyobia sawyisi N punqtidan saboloo M punqtSi, romlis

ganxorcilebac SesaZlebelia reliefis, dasaxlebul punqtSi milgayvanilobis qselis mowyobis

SeaZleblobebis gaTvaliswinebiT, risTvisac arsebobs ramodenime alternatiuli marSruti

Sualedur punqtebze gavliT. aRniSnuli situacia SeiZleba warmovidginoT qselis saxiT, romlis

mwvervalebi asaxavs dasaxlebul punqtebSi gazgamanawilebel sadgurebs, xolo rkalebi ki

milgayvanilobis marSutebia. marSutis dagegmarebisas aucilebelia gaviTvaliswinoT mTavari 3

piroba: milgayvanilobis sistema unda Sesruldes minimaluri xarjebiT, minimalur droSi da

daakmayofilos maqsimalurad bevri adamiani.

amocana davyoT 3 nawilad. pirvel nawilSi ganvixiloT milgayvanilobis sistemis gayvanis

optimaluri marSruti minimaluri danaxarjebisaTvis, meore nawilSi – adamianTa maqsimaluri

raodenobis dakmayofilebis marSruti da bolos ganvixiloT maqsimalurad mcire droSi Tu ra

marSrutia saukeTeso (nax.1).

nawili 1.

nax.1

proeqti SeiZleba davukavSiroT dinamikuri programirebis amocanas.  Pproeqtis ZiriTdi

elementebis gansazRvris gziT SeiZleba mivaRwioT gadawyvetis optimaluri monaxsenis moZebnas.

dinamikuri programirebis bijebad SeiZleba miviRoT gayvanilobis marSutebi, romlebic

akavSirebs or mosazRvre gamanawilebel sadgurs. i-uri bijis dasawyisSi Xi mdgomareoba

ganisazRvreba nebismieri gamanawilebeli sadgurisaTvis, romelic CarTulia sistemaSi, xolo

amonaxsnis Ki variantebi i-uri bijze ganisazRvreba rkalebis raodenobiT, romlebic gamodis

mwvervalebidan anu TiToeuli gamanawilebeli sadgurisaTvis marSutebis SesaZlo variantebis

raodenobiT. miznobrivi funqcia i-uri bijze f i (Xi, Ui) SeiZleba ganisazRvros marSutis gayvanis

Rirebulebis mixedviT nebismieri S–uri sadguridan j–ur sadgurSi
fi(Xi, Ui)=CS-j
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Ki-uri marTva gulisxmobs gasgayvanilobis marSrutis amorCevisas S-uri mwvervalidan Ji-ur
mwvervalebamde, amitom proeqtis konkurentunarianobis gazrdis mizniT SesaZlebelia miznobrivi

funqciisTvis SezRudva marSrutis mSebeblobis minimaluri Rirebulebis Sesaxeb, ris Sedegadac

programirebis ZiriTadi funqcionaluri gantoleba Caiwereba Semdegi saxiT:

)( ii xf  )(),(min 1
1 iiiiijS

xfuxf 
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

dinamikuri programirebis meTodikis mixedviT amocanis amoxsnas viwyebT meoTxe bijidan,

sadac ganisazRvreba pirobiT optimaluri marTva da miznobrivi punqciis pirobiTi optimaluri

mniSvneloba:

)( 44 xf  )(),(min 44444 xfuxf
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min = 6

)(4 Qf  MQMP
C 

min = 3

miRebuli Sedegebi SevitanoT #1 cxrilSi:
cxr.1

i
punqti

etapi X4=M miznobrivi funqcia
F4(X4)

marTva
U4

P 6 6 M
Q 3 3 M

amisSemdgomganvsazRvroTpirobiTioptimalurimarTvadamiznobrivifunqciispirobiTioptimalurim

niSvnelobamesamebijze.
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miRebuli mniSvnelobebi SevitanoT #2 cxrilSi:
cxr.2

i
punqti

X1
3=P X1

3=Q miznobrivi funqcia
f3(x3)

marTva
U3

D 8+6 2+3 5 Q
L 6+6 5+3 8 Q
K 5+6 7+3 10 Q

axlaganvsazRvroTpirobiTioptimalurimarTvadamiznobrivifunqciispirobiTioptimalurimniSvnelobame

orebijze.
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Sedegebi SevitanoT #3 cxrilSi:
cxr.3

i

punqti

X1
3=A X1

3=B X1
3=C miznobrivi

funqcia
f2(x2)

marTva
U2

A 2+5 9+8 _ 7 D
B 5+5 4+8 _ 10 D
C 6+5 3+8 5+10 11 D
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da bolos ganvsazRvroT pirobiTi optimaluri marTva da miznobrivi funqciis pirobiTi

optimaluri mniSvneloba pirvel bijze.

)(1 Nf      )()(;)(min 222 CFCBFCAFC CNBNAN

CN
BN
AN

 





= min       114;103;77  =13

Sesabamisi mniSvnelobebi SevitanoT #4 cxrilSi:
cxr.4

i

punqti

X1
1=A X1

1=B X1
1=C miznobrivi

funqcia
f1(x1)

marTva
U1

N 7+7 3+10 4+11 13 B

cxrilis mixedviT sawyisi N punqtidan minimaluri danaxarjebiT SeiZleba gaviyvanoT B
punqtSi, Semdeg cxrili 3-is meSveobiT movZebnoT B punqtis Sesabamisi striqoni, romelic

gansazRvravs marSutis Semdeg punqts, romelzedac danaxarjebi iqneba minimaluri, es aris punqti

D. amis Semdeg me-2-e cxrilis saSualebiT D punqtis Sesabamisi striqoni, romelic gansazRvravs

marSutis Semdeg punqts da es punqti iqneba Q da bolos pirveli cxrili migviTiTebs

marSrutis bolo punqts M.
marSuts eqneba Semdegi saxe N →  B → D → Q →  M

nawili 2.

amocanis meore nawilis amosaxsnelad kvlav gamoviyenoT maTematikuri modelirebis

dinamikuri programirebis meTodi mocemul momxmarebelTa ganawilebis sqemis mixedviT, sadac

amjerad rkalebze mocemulia momxmarebelTa SesaZlo raodenoba Sesabamis gazgamanawilebel

punqtis farglebSi (nax.2). am SemTxvevaSi Ui -marTvaSi igulisxmeba marSutis amorCeva S-uri
punqtidan j-urSi. xolo miznobrivi funqciisaTvis SeiZleba SemoviRoT SezRudva sistemaSi

gasawevrianebeli momxmarebelTa maqsimaluri raodenobis Sesaxeb.

nax.2

monacemebis analogiurad damuSavebisas miviReT optimaluri mniSvneloba momxmarebelTa

ganawilebis sqemis mixedviT. marSruts eqneba Semdegi saxe N →  B → L → Q →  M

nawili 3.

amocanis mesame nawilis amosaxsneladac gamoviyenoT maTematikuri modelirebis dinamikuri

programirebis meTodi mocemul samuSaos Sesrulebis drois ganawilebis sqemis mixedviT, sadac

amjerad mocemulia Sesarulebel samuSaoTa dro Sesabamis gazgamanawilebel punqtis farglebSi

(nax.3). am SemTxvevaSic Ui -marTvaSi igulisxmeba marSutis amorCeva S-uri punqtidan j-urSi. xolo

miznobrivi funqciisaTvis SeiZleba SemoviRoT SezRudva sistemaSi Sesarulebel samuSaoTa

minimalur droSi Sesrulebis Sesaxeb.
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aqac monacemebis damuSavebisas miviReT optimaluri mniSvneloba Sesarulebel samuSaoTa

minimalur droSi Sesrulebis Sesaxeb da optimaluri  mniSvneloba iqneba: N → C →  D → Q → M.

nax.3

gazgamanawilebeli marSutis optimizaciis Semdeg gamovTvaloT amorCeuli marSrutis

efeqturoba, romelic sistemaSi abonentebis (momxmareblebis) raodenobiT ganisazRvreba anu

fardoba danaxarjebi / momxmarebeli saSualebas mogvcems gamovTvaloT modelirebuli marSutis

efeqturoba, rac momxmarebelTa dakmakofilebis xarisxs da Sesabamisad momsaxurebis xarisxs

gansazRvravs. minimaluri xarjis marSrutis mixedviT momxmarebelTa raodenoba Seadgens 26

erTeuls, xolo xarji ki 13 erTeuls da Sesabamisad gazgayvanilobis efeqti 13/26=0,5, xolo

momxmareblTa maqsimaluri raodenobis marSrutis mixedviT xarji Seadgens 15 erTeuls,

momxmarebelTa raodenoba ki 29 erTeuls da Sesabamisad efeqti 15/29=0,517. aseve maqsimalurad

mcire drois marSrutis dros xarji Seadgens 15 erTeuls, momxmarebelTa raodenoba ki 42,

efeqti 15/42=0.35

3. daskvna

ganxiluli SemTxvevebidan misaRebia is varianti, sadac gazgayvanilobis efeqti erT

momxmarebelze minimaluria, Sesabamisad NCDQM marSruti yvela SesaZlo SemTxvevvebidan

optimaluria.
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ДИНАМИЧЕСКОЕ ПРОГРАММИРОВАНИЕ ДЛЯ ПРОЕКТИРОВАНИЯ СИСТЕМЫ
ГАЗОПРОВОДОВ

Абелашвили Н., Картвелишвили Г.
Грузинский Технический Университет

Резюме
Рассматривается задача математического многокомпонентного динамического

программирования  обустроиства локальной сети газопровода для проектирования энергетических
обьектов сетевого характера (газ, электроэнергия, водоснабжение и др.) при разных  качественных и
колличественных ограничениях.

DYNAMIC PROGRAMMING FOR DESIGN OF  GASes NETWORK
Abelashvili Nodar, Kartvelishvili Giorgi

Georgian Technology University
Summary

The represented paper deals with the problem of mathematical multicomponent dynamic programming
inventory a local network of a gas pipeline for power object network character (gas, the electric power, water
supply is considered...) at different qualitative and summary restrictions.


