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Annotatsiva: Ushbu magolada matematik modellashtirish yordamida chizigli

algebraik tenglamalar sistemalarini Kramer va teskari matritsa usullari yordamida

yechish jarayoni ko'rib chiqiladi. Tenglamalar sistemasini yechishda ushbu

usullarning afzalliklari va kamchiliklari tahlil qilinadi. Kramer goidasidan

foydalanib yechim topish va teskari matrirsa usuli yordamida yechimlarni izlash

jarayonlari to'lig bayon etiladi. Magola amaliy muammolarga misollar keltirib,

usullarni go'llash uchun mos, sodda va aniq yo'llarni tagdim etadi.

Kalit so‘zlar: Matematik modellashtirish,chizigli algebraik

tenglamalar, tenglamalar sistemasi, Kramer qoidasi, teskari matritsa usuli,

determinant,noma'lumlar kengaytirilgan matritsa.

Annotation: This article examines the process of solving systems of linear

algebraic equations using mathematical modeling by employing Kramer's rule and
the Inverse matrix method. The advantages and disadvantages of these methods in
solving systems of equations will be analyzed. The process of finding solutions

using Kramer's rule and searching for solutions through the Inverse matrix method
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will be thoroughly explained. The article provides practical examples of problems,

presenting accessible, straightforward, and clear approaches for applying the

methods.
Keywords: Linear equations,algebraic systems,mathematical
modeling,Cramer’s method, Inverse matrix method,

solutions,coefficients,determinants,solving systems,numerical computing.

AHHOTanusA: B naHHON cTaThe paccMaTpUBAETCs MPOLIECC PEIIEHUS CUCTEM
JUHEHWHBIX alreOpauvyecKuX YypaBHEHUM C MCIOJIb30BAHMEM MaTEMaTHYE€CKOTO
MOJICIUpOBaHMs, npumeHsis npaBuiio Kpamepa u meron OOpatHas marpula.
Bynyr mnpoanHanu3upoBaHbl MPEUMYIIECTBA M HEJOCTATKH ITUX METOIOB MpHU
penieHnn cucteM ypaBHeHUU. [1opsIok HAXOKIECHUSI PEMIEHUI C UCIIOIb30BAHUEM
mpaBwia Kpamepa m mouck pemermii ¢ momMoripio Merona OOpaTHash marpuiia
Oynet monpoOHo u3nokeH. CTaThs MPEAOCTABIAET MPAKTHUECKUE TIPUMEPHI 3a]1a4,
npeaiaras 10CTYIHbIE, IPOCThIE U YETKHUE MOIXOAbI ISl IPUMEHEHUSI METO/I0B.

KiroueBbie ciaoBa: JluneliHbie ypaBHEHHs,aIreOpandecKue
CUCTEMBI,MaTeMaTHUeCKoe MojenupoBanue,Meron Kpamepa,meron OOparHas
MaTpula,penieHus, ko3 OUIIMEHTHIIO, OmnpeeuTeNH, pereHue
CHUCTEM,UYHCIICHHBIEC BBIUUCICHHUSI.

Chizigli algebraik tenglamalar tizimlari ko'plab amaliy muammolarni
yechishda muhim ahamiyatga ega. Ushbu maqolada Kramer qoidasi va teskari
matritsalar usuli yordamida chiziqgli tenglamalar sistemalarini ganday yechish
mumkinligini ko'rsatamiz.

Chiziqli tenglamalar sistemasini Kramer wusuli bilan yechish. Chizigli
tenglamalar sistemasining yechimini topishni oldin ikki noma’lumli ikkita chiziqli
tenglamalar sistemasi uchun qaraymiz. Ushbu ikki noma’lumli ikkita chiziqli
tenglamalar sistemasi

{allx +a,y=h
aynX+ayy=Dh,

Vol. 2 No. 9 (2024)



http://woconferences.com/index.php/SIIME/index

SCIENCE AND INNOVATION IDEAS IN MODERN EDUCATION

dan, birinchi tenglamani a,, ga, ikkinchi tenglamani —-d, ga hadma-had
ko‘paytiramiz va hosil bo‘lgan tenglamalarni qo‘shamiz, natijada

(1185 — 851815 )X = D3y, —byay, (1)

tenglama hosil bo‘ladi. Huddi shunga o‘xshash, 1-tenglamani -d, ga, 2-

tenglamani &, ga hadma-had ko‘paytirib, hosil bo‘lgan tenglamalarni qo‘shib

ushbu fodalarni hosil gilamiz:

(311322 —ad )y =Db,a;; —bjay, (2)
d; b, ap
(a11a22 —aydyp ) = , bay, —ba;, = ,
8.21 a22 b2 a22
a; b
b,a;; —bja, =
3y b,
bo‘lgani uchun, quyidagi belgilashlarni kiritib
a a b, a a b
A=f B2 A, = ] A, = 11 O
Ay Ay b, ay ay b,

va (2) tengliklarni
A-X=A, A-y=A,
ko‘rinishda yozish mumkin. Bundan A = 0 bo‘lsa,
Ay Ap
X = —, = —
A Y A

bo‘ladi, yoki determinantlar orqali yozsak:

b, a; a; b
X — b, ay Cy= a b, _

P R P)

dp; Ay dp;  Ap
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Bu formulalarga Kramer formulalari deyiladi, bunda A; yordamchi

determinant A determinantning birinchi ustunini ozod hadlar bilan, A, da esa

ikkinchi ustun ozod hadlar bilan almashtiriladi. A determinantga tenglamalar
sistemasining determinanti deyiladi.
Shunday qilib, berilgan chiziqli tenglamalar sistemasining determinanti 0 dan
fargli bo‘lsa, sistema yagona yechimga ega bo‘ladi.
Misol. Ushbu
2%, — 3%, =1,
{SXl + X, =18
tenglamalar sistemasining yechimini toping.

Yechish. Bu sistemaning determinanti

A= 1‘:2-1—(—3).3:2+9=11¢o.

;

Demak, berilgan tenglamalar sistemasi yagona yechimga ega.

1 - 2 1
AX, = =1+18-3=55 AX, = =36-3=233.
18 3 18
Shunday gilib, x, = 21 =22 _5x ~ 2 _33_3
A 11 A 11
Matrisaviy usulda yechish.
Ushbu
ailxl+a12X2+K+ain n:bl
a, % +a,X, +K +a, X =b, )

KKKKKKKKKKKK
a X +a,X +K +a X =b
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sistemaga MNta nam’alumli tenglamalar sistemasini deyiladi. Sistema

a;  ap A ay, X,

ay apA a, X
koeffisientlaridan A = " , nama’lumlardan X = 2 . ozod

aml a'mZA a‘mn X”

hadlardan B=| ° |matritsalar tuzaylik. Bu matrisalar yordamida (1) tenglamalar

b

n

sistemani quyidagicha yozish mumkin:

a; L a, X by

aZl aZZL a'2n XZ b2 . e g . .
- = yoki A- X =B ko’rinishida yozish mumkin.

a,La. ) \X b

ml n n

Agar detA=0 bo’lsa, A™ teskari matrisa mavjud va yagona bo’lishidan
At A-X=A"B yoki X =A".B bo’ladi.
Noma’lumlardan iborat X —ustun matrisani bunday topish matrisaviy usul
deyiladi.
Misol. Quyidagi tenglamalar sistemasini matritsa usulida yeching.
2X, +3X, + 4%, =1
X, +2X,+3%, =0
3X, +4x, +6x; =1

2 3 4 1 X,
Yechish. A=|1 2 3| B= X =| X,
3 46 1 X,

|Al=24+27+16-24-24-1=1£0 =
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A11 A21 A31 0 -2 1
A = % A, Ay Ay = 3 0 -2 )
A13 Azs Ass -2 1 1

0 -2 1)(1) (1
X=A"B=| 3 0 -2[]0|=|1]| x=1x=1xs=-1
2 1 1)\1) (—1
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