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Annotatsiya: Mazkur maqola iqtisodiy jarayonlarni modellashtirishda
chizigli dasturlash usullaridan foydalanish masalalariga bag‘ishlangan. Tadqiqot
doirasida cheklangan resurslarni ratsional tagsimlash, ishlab chiqarish xarajatlarini
kamaytirish va foydani maksimallashtirish maqgsadida qo‘llaniladigan matematik
dasturlash instrumentlari tahlil qgilingan. Muallif chizigli funksiyaning noma’lum
o‘zgaruvchilar va chegaralovchi shartlar asosida ekstremal qiymatlarini topish
jarayonini yoritib beradi. Maqgolada chiziqli dasturlash masalalarini yechishning
grafik usuli bilan bir qatorda, ko‘p o‘Ichamli o‘zgaruvchili tizimlar uchun samarali
bo‘lgan simpleks usulining afzalliklari ko‘rib chiqilgan. Noma’lumlar soni ko‘p
bo‘lgan murakkab iqtisodiy modellarda grafik usulning cheklanganligi
tushuntirilib, simpleks usulining algoritmi va uni amaliy iqtisodiy vazifalarga
tatbiq etish mexanizmlari ilmiy asoslab berilgan.
Kalit so‘zlar: chiziqli dasturlash, simpleks usul, maqgsad funksiyasi,
resurslar, optimallashtirish, foydani maksimallashtirish.
PEHIEHUE S5 KOHOMUMNYECKHUX 3AJIAY CUMIIVIEKCHBIM
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AnHoTanus: J[aHHAas cTaThs MOCBAIIEHA BOPOCAM HCIIOJIb30BAHUS METOI0B
JUHEMHOTO MPOrpaMMUPOBAHUS IPU MOJAECTUPOBAHUU SKOHOMUYECKUX MPOIIECCOB.
B pamkax wuccnenoBaHus NMpPOAHAIU3UPOBAHBI MHCTPYMEHTBl MaTeMaTHYECKOTO
OpOrpaMMHUPOBAaHUSA, MPUMEHSIEMbIE IS  PAMOHAIBHOTO  paclpeaeieHUs
OTPaHUYEHHBIX PECYPCOB, CHIXKEHUS MPOU3BOICTBEHHBIX 3aTPaT U MaKCUMM3AIIH

npuObUTM. ABTOpP OCBEIIAET MPOLECC HAXOXKIACHUS SKCTPEMAJbHBIX 3HAUCHHM
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JUHEHHOW (YHKIIMM Ha OCHOBE CHCTEMbl OTpPaHUYCHHH U HEU3BECTHBIX
nepeMeHHbIX. B cratbe, Hapsay C TpadUuecKMM METOJIOM pEIICHHs 3ajad
JIMHEMHOT0 NPOTrPaMMHUPOBAHUS, PACCMATPUBAIOTCSA MPEUMYILIECTBA CUMILJIEKCHOTO
METO/Ma, KOTOPBIA sABISETCS A(PQGEKTHBHBIM JJII CHCTEM C MHOTOMEPHBIMHU
nepeMeHHbIMU. OOBSICHSAETCSI OrpaHUYEHHOCTh TPaUUYECKOro MeTojJa IMpHU
pPEIIEHUU CJIOKHBIX HAKOHOMHUYECKHUX MOJeJIed ¢ OOJbIIUM KOJIUYECTBOM
NEPEMEHHBIX, a TAK)K€ HAYYHO 0OOCHOBBIBAIOTCS AITOPUTM CUMIUIEKCHOTO METO/1a
Y MEXAHU3MBbI €r0 MPUMEHEHUS K MPUKIIATHBIM SKOHOMUYECKUM 3a7a4yaM.
Kuruesbie ¢ji0Ba: JIMHEHHOE IPOrPaMMHUPOBAHKUE, CUMILIEKCHBIM METO/,

nesieBasi GyHKIUS, PECYPChI, ONITUMU3AIIIS, MAKCUMM3AIUS TPUOBLITH.

SOLVING ECONOMIC PROBLEMS USING THE SIMPLEX METHOD
Zikiryayev Shavkat Khudoyarovich
University of Economics and Pedagogy, Samarkand Campus
Samarkand, Uzbekistan

Abstract: This article is dedicated to the application of linear programming
methods in modeling economic processes. The study analyzes mathematical
programming tools used for the rational allocation of limited resources, the
reduction of production costs, and the maximization of profit. The author describes
the process of finding extreme values of a linear function based on unknown
variables and constraint conditions. In addition to the graphical method for solving
linear programming problems, the article examines the advantages of the simplex
method, which is effective for systems with multi-dimensional variables. The
limitations of the graphical method in solving complex economic models with a
large number of variables are explained, and the algorithm of the simplex method,
as well as the mechanisms for its application to practical economic tasks, are
scientifically substantiated.
Keywords: linear programming, simplex method, objective function,

resources, optimization, profit maximization.
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Chiziqli dasturlash matematik dasturlashning bir qismi bo’lib, chegaralangan
resurslarni ratsional tagsimlab, eng ko’p foyda olish yoki eng kam xarajat qilish
yo’llarini o’rgatadi. Chiziqli dasturlashtirish — chizigli funksiyaning uning
tarkibiga kiruvchi noma’lumlarga chegaralovchi shartlar qo’yilganda eng katta va
eng kichik giymatini izlash va topish usulini o’rgatuvchi bo’limdir.

Chizigli dasturlash masalalarini yechishning bir gancha usullari mavjud:
grafik usul, simpleks usul. Tenglamalar sistemasida va maqgsad funksiyasida
noma’lumlar soni ko’p bo’lganda grafik usulni qo’llash qiyin yoki imkonsiz bo’lib
qoladi. Shuning uchun quyidagi iqtisodiy masalalarni simpleks usulda yechish
masalasini qaraymiz:

1 — masala. Bir korxona 3 xil mahsulot ishlab chiqaradi:

o Mahsulot A — x,
o Mahsulot B— x,
o Mahsulot C — x;
Korxonada 3 xil resurs mavjud:
1. Xom ashyo.
2. Mehnat vaqti.
3. Energiya.
Resurs sarfi:
Resurs A(x1) B(x») C(x3) Mavjud
Xom ashyo 2 3 4 8
Mehnat 1 2 1 5
Energiya 6 3 5 15

Foyda:

« Adan 1 dona — 7 ming so‘m foyda

« Bdan 1 dona — 9 ming so‘m foyda

« Cdan 1 dona — —5 ming so‘m (zarar).

Korxona resurslar chegaralangan sharoitda foydani maksimal qilishni istaydi.
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Qancha A, B va C ishlab chiqarish kerak?
Masalaning matematik modeli:

2x,+3x,+4x,<8
X +2Xx,+X,<5
6x,+3x,+5x,<15

Magsad funksiyasi: F=7x,+9x,—5Xx, » max.
Tengsizliklarni tenglikka aylantiramiz:

2x,+3x,+4 x,+x,=8
X, +2Xx,+X,+ X, =5
6x,+3 X,+5 x5+ x,=15

F—7x,—9x,+5x,=0,

Masalani quyidagi simpleks jadvalga joylashtiramiz:

ba3uc | x1 | x2 | x3 | x4 | X5 | x6 | bi | bi/ustun
x4 2 3 4 1 0 0 8 2,67
x5 1 2 1 0 1 0 5 2,50 min
X6 6 3 5 0 0 1 | 15 5,00
F 719 | 5 0 0 0 0
mi
n

Jadvalning oxirgi qatorida eng kichik element -9, shuning uchun bu ustunni
belgilaymiz. Ozod bi hadlarni belgilangan ustunga bo’lib, eng kichik element
joylashgan qatorni belgilaymiz. Belgilangan ustun va qatorning kesishgan joyidagi
element 2 ga teng. 2 ni 1 ga aylantirish uchun bu qatorni 2 ga bo’lamiz va bu

ustundagi qolgan elementlarni nolga aylantiramiz:

X
bazuc | x1 | x2 | x3 [ x4 | x5 | 6 | bi bi/ustun
x4 10510251 |-15/0]05 1 min
x2 05105 0] 050125 5
X6 45 | 0 |35 0 | -15] 11| 7,5 1,66666667
F 2510 (95| 0 | 45 |0 (225 -9
min
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Bu jadval uchun ham yuqoridagi amallarni takrorlaymiz. Belgilangan ustun
va qatorning kesishgan joyida 0,5 joylashgan. Uni birga va bu element joylashgan

ustundagi qolgan elementlarni nolga aylantiramiz:

bazuc | x1 | x2 | x3 | x4 | x5 | x6 | bi | bi/ustun
x1 1 0 5 2 1310 1 -1/3
x2 0 1 | 2] -1] 2 0| 2 1
x6 min
F 0 0 |22 5 |-3] 0|25
min

Bu jadvalda x5 ustunda F satrda -3 turipti. Jadvalni yuqoridagidek shakl

almashtiramiz:

Ba3uc x1 x2 x3 x4 x5 x6 bi
x1 0,5 0 0,125 [ -0,125 0 0,125 | 0,875

x2 0 1 1’1766 0,5 0 -0,167 | 1,5
x5 0 0 -1,583 | -0,75 1 0’283 0,25

v [ o [ o [uas]a7s] o [ o025 [2575]

F qatordagi barcha koeftfitsiyentlar musbat. Demak, bu yechim optimal.

=005y 7
X,= 1’15 =1,5,
x,=0,

X; va X, lar mahsulot soni bo’lganligi uchun, ularni yechimga eng yaqin
bo’ladigan qilib, yaxlitlaymiz. Bu holatda
x,=1va x,=2.
Shunda maksimal foyda
F=7:1+9-2=25 ming so’m.
C mabhsulot zarar keltirgani sababli, bu mahsulotdan ishlab chigarilmaydi.

Resurslar A va B mahsulotlar ishlab chiqarishga tagsimlanadi.
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2 — masala. Korxona 2 xil mahsulot ishlab chiqaradi:
o Mahsulot A — x,
o Mahsulot B— x,
Korxonada 3 xil resurs mavjud:
1. Xarajat (byudjet).
2. Ishchi kuchi (xodimlar soni).
3. Ishlab chigarish maydoni (kvadrat metr).

Resurs sarfi:

Resurs A(Xy) B(x>) Mavjud

Xarajat 1 3 9
(ming so’m)

Ishchi kuchi 4 2 16
(xodimlar soni)

Ishlab chiqarish 2 5 20
maydoni
(kvadrat metr)

Foyda:
« Adan 1 dona — 5 ming so‘m foyda
« Bdan 1 dona — 7 ming so‘m foyda
Korxona resurslar chegaralangan sharoitda foydani maksimal qilishni istaydi.
A va B mahsulotlardan ganchadan ishlab chiqarish kerak?
Masalaning matematik modeli:

X, +3x,<9
4x,+2x,<16
2x,+5x,<20

Magsad funksiyasi: F=5x,+7x, - max.
Tengsizliklarni tenglikka aylantiramiz:

X;+3Xx,+x,=9
4x,+2x,+x,=16
2x,+5x,+x.=20
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F—5x,—7x,=0,

Masalani quyidagi simpleks jadvalga joylashtiramiz:

bazuc | x1 | x2 | x3 | x4 | x5 | bi | bi/ustun
x4 min
x5 4 2 0 1 0 | 16 8
X6 2 5 0 0 1 | 20 4
F S -7100 0 0 0
min

Yugqorida bajargan amallarimizni takrorlaymiz:

X
bazuc| x1 | x2 | x3 | 4 | x5 | bi | bi/ustun
x2 1/3 1 /7310 0 3 9
10/
x4 3 O |-23|1| 0 |10 3 min
x5 /310 |-53]0]| 1 5 15
F 83| 0 773 10| 0 | 21
min
ba3uc | x1 x2 x3 x4 x5 | bi bi/ustun
x2 0 1 2/5 -1/10 | O | 2
x1 10/3| O -2/3 1 0] 10
x5 0 0 -26/15 | -1/10 | 1 4
barcha
F 0 0 9/5 4/5 0 | 29 | koeffitsiyentlar
musbat

F qatordagi barcha koeffitsiyentlar musbat. Demak, bu yechim optimal.

10
X1:E:3

3

XZZI: 2.
X; va X, larning qiymatlari butun sonlar bo’lganligi uchun, ularni
yaxlitlamaymiz.

Shunda maksimal foyda
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F=5-3+7-2=29 ming so’m.

Magolada chiziqli dasturlash va simpleks usulning iqtisodiyotdagi o‘rni
amaliy misollar bilan ko‘rsatib berilgan. Unda keltirilgan yechimlar resurslardan
unumli foydalanish va foydani maksimallashtirish masalalarini qanday hal qilishni
o‘rgatadi. Ayniqgsa, ishlab chigarish korxonalari uchun gaysi mahsulotni, qancha
miqdorda ishlab chiqarish kerakligini aniqlashda simpleks usul samarali vosita
ekanligi ko’rsatilgan.
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