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ANNOTATSIYA 

Ushbu maqolada parametr qatnashgan algebraik tenglamalar sistemasini 

yechishning bir qancha usullari keltirilgan bo‘lib, maqoladan algebra va sonlar 

nazariyasi, oliy matematika fanlarini mustaqil o‘rganishni rejalashtirgan talabalar 

hamda matematika faniga qiziquvchi yoshlar foydalanishlari mumkin. 

Kalit so‘zlar: Parametr, tenglamalar sistemasi, Gauss usuli, metod, Kronoker-

Kopelli teoremasi. 

 

METHODS OF SOLVING THE SYSTEM OF PARAMETRIC EQUATIONS 

 

ABSTRACT 

 This article presents a number of ways to solve a system of algebraic equations 

with parameters, and the article can be used by students who plan to independently 

study algebra and number theory, higher mathematics, and young people interested in 

mathematics. 

       Keywords: Parameter, system of equations, Gauss method, method, Kronoker-

Kopelli theorem. 

 

KIRISH 

Ma’lumki, matematika, fizika, iqtisodiyot kabi ko‘plab sohalardagi masalalar 

algebraik tenglamalar sistemasini, differensial tenglamalar sistemalarini yechishni 

talab etadi. Bunda albatta sistemada noma’lumlardan tashqari bir qancha parametrlar 

ham qatnashishi tabiiy. Demak, unda sistemani yechish parametr qatnashgan holatda 

biroz noodatiyroq yoki aksincha qulayroq bo‘lishi mumkin. Bu parametrning algebraik 

xususiyatlariga va joylashuviga bog‘liq bo‘ladi. [1] 

 

ADABIYOTLAR TAHLILI VA METODOLOGIYA 

Algebraik tenglamalar sistemasini yechishning bir qancha usullari mavjud 

bo‘lib, ushbu usullardan o‘rta asrlardan beri foydalanib kelinadi. Xususan, sistemani 

yechishning Gauss usuli keng tarqalgan bo‘lib, bu yechish ancha qulayroq va tizimliroq 

usul hisoblanadi. Gauss usulida bevosita sistemaning o‘zi bilan yoki sistema 
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koeffitsiyentlaridan tuzilgan matritsa bilan ham ishlash mumkin. Bunda sistema 

yechimga ega bo‘lishi Kronoker-Kopelli teoremasi yordamida tekshiriladi.[1] 

NATIJA 

Masala. Quyidagi parametrik tenglamalar sistemasini yeching. 

{

𝑥 + 𝑦 + 𝑧 = 1
𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑑

𝑎2𝑥 + 𝑏2𝑦 + 𝑐2𝑧 = 𝑑2
 

Yechish. 1-usul. Dastlab sistemani Gaus usulida ya’ni noma’lumlarni ketma-ket 

yo‘qotish usulida yechamiz. Buning uchun 1-tenglamaga −𝑎, −𝑎2 ni ko‘paytirib, mos 

ravishda 2-3-tenglamalarga qo‘shamiz. 

{

𝑥 + 𝑦 + 𝑧 = 1
𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑑

𝑎2𝑥 + 𝑏2𝑦 + 𝑐2𝑧 = 𝑑2
⟹ {

𝑥 + 𝑦 + 𝑧 = 1
(𝑏 − 𝑎)𝑦 + (𝑐 − 𝑎)𝑧 = 𝑑 − 𝑎

(𝑏2 − 𝑎2)𝑦 + (𝑐2 − 𝑎2)𝑧 = 𝑑2 − 𝑎2

⇒ 

Endi ikkinchi tenglamaga (−𝑎 − 𝑏) ko‘paytirib, uchinchi tenglamaga 

qo‘shamiz: 

⇒ {

𝑥 + 𝑦 + 𝑧 = 1
(𝑏 − 𝑎)𝑦 + (𝑐 − 𝑎)𝑧 = 𝑑 − 𝑎

(𝑎 − 𝑐)(𝑏 − 𝑐)𝑧 = (𝑎 − 𝑑)(𝑏 − 𝑑)
 

Bundan,  

𝑧 =
(𝑎 − 𝑑)(𝑏 − 𝑑)

(𝑎 − 𝑐)(𝑏 − 𝑐)
 (1) 

Ushbu yechimni 2-tenglamaga qo‘yib, 𝑦 ni topamiz: 

(𝑏 − 𝑎)𝑦 + (𝑐 − 𝑎) ∙
(𝑎 − 𝑑)(𝑏 − 𝑑)

(𝑎 − 𝑐)(𝑏 − 𝑐)
= 𝑑 − 𝑎 

(𝑏 − 𝑎)(𝑏 − 𝑐)𝑦 = (𝑑 − 𝑎)(𝑏 − 𝑎) + (𝑎 − 𝑑)(𝑏 − 𝑑) 

𝑦 =
(𝑎 − 𝑑)(𝑐 − 𝑑)

(𝑏 − 𝑎)(𝑏 − 𝑐)
     (2) 

(1) va (2) tengliklarni sistemaning 1- tenglamasiga qo‘yib, 𝑥 ni topamiz. 

𝑥 + 𝑦 + 𝑧 = 1 

𝑥 +
(𝑎 − 𝑑)(𝑐 − 𝑑)

(𝑏 − 𝑎)(𝑏 − 𝑐)
+

(𝑎 − 𝑑)(𝑏 − 𝑑)

(𝑎 − 𝑐)(𝑏 − 𝑐)
= 1 

𝑥 =
1 − 𝑎𝑏 − 𝑎2 − 𝑏𝑐 + 𝑎𝑐 − 𝑎𝑏 − 𝑎𝑐 + 𝑎𝑑 + 𝑎2 + 𝑏𝑑 + 𝑐𝑑 − 𝑑2 − 𝑎𝑑

(𝑎 − 𝑐)(𝑏 − 𝑎)
 

𝑥 =
𝑏(𝑑 − 𝑐) + 𝑑(𝑐 − 𝑑)

(𝑎 − 𝑐)(𝑏 − 𝑎)
=

(𝑐 − 𝑑)(𝑑 − 𝑏)

(𝑎 − 𝑐)(𝑏 − 𝑎)
=

(𝑏 − 𝑑)(𝑐 − 𝑑)

(𝑎 − 𝑏)(𝑎 − 𝑐)
.  

Demak, (
(𝑏−𝑑)(𝑐−𝑑)

(𝑎−𝑏)(𝑎−𝑐)
;

(𝑎−𝑑)(𝑐−𝑑)

(𝑏−𝑎)(𝑏−𝑐)
;

(𝑎−𝑑)(𝑏−𝑑)

(𝑎−𝑐)(𝑏−𝑐)
) 
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2-usul. Yuqoridagi sistemani Kramer usulida yechamiz. Buning uchun 

quyidagi determinantlarni hisoblab olamiz, bunda Vandermond determinantidan 

foydalanamiz. 

∆= |
1 1 1
𝑎 𝑏 𝑐

𝑎2 𝑏2 𝑐2
| = 𝑏𝑐2 + 𝑐𝑎2 + 𝑎𝑏2 − 𝑏𝑎2 − 𝑐𝑏2 − 𝑎𝑐2 =

= (𝑐 − 𝑏)(𝑎 + 𝑏)(𝑎 + 𝑐) 

∆𝑥= |
1 1 1
𝑑 𝑏 𝑐

𝑑2 𝑏2 𝑐2
| = (𝑐 − 𝑏)(𝑑 + 𝑏)(𝑑 + 𝑐) 

∆𝑦= |
1 1 1
𝑎 𝑑 𝑐

𝑎2 𝑑2 𝑐2
| = (𝑐 − 𝑑)(𝑎 + 𝑑)(𝑎 + 𝑐) 

∆𝑧= |
1 1 1
𝑎 𝑏 𝑑

𝑎2 𝑏2 𝑑2
| = (𝑑 − 𝑏)(𝑎 + 𝑏)(𝑎 + 𝑑) 

Bundan, 

𝑥 =
∆𝑥

∆
=

(𝑐 − 𝑏)(𝑑 + 𝑏)(𝑑 + 𝑐)

(𝑐 − 𝑏)(𝑎 + 𝑏)(𝑎 + 𝑐)
=

(𝑑 + 𝑏)(𝑑 + 𝑐)

(𝑎 + 𝑏)(𝑎 + 𝑐)
 

𝑦 =
∆𝑦

∆
=

(𝑐 − 𝑑)(𝑎 + 𝑑)(𝑎 + 𝑐)

(𝑐 − 𝑏)(𝑎 + 𝑏)(𝑎 + 𝑐)
=

(𝑐 − 𝑑)(𝑎 + 𝑑)

(𝑐 − 𝑏)(𝑎 + 𝑏)
 

𝑧 =
∆𝑧

∆
=

(𝑑 − 𝑏)(𝑎 + 𝑏)(𝑎 + 𝑑)

(𝑐 − 𝑏)(𝑎 + 𝑏)(𝑎 + 𝑐)
=

(𝑑 − 𝑏)(𝑎 + 𝑑)

(𝑐 − 𝑏)(𝑎 + 𝑐)
 

 

Demak, (
(𝑑+𝑏)(𝑑+𝑐)

(𝑎+𝑏)(𝑎+𝑐)
;

(𝑐−𝑑)(𝑎+𝑑)

(𝑐−𝑏)(𝑎+𝑏)
;

(𝑑−𝑏)(𝑎+𝑑)

(𝑐−𝑏)(𝑎+𝑐)
) 

 

XULOSA 

Parametr qatnashgan tenglamalar sistemasini yechishni o‘rganish orqali 

talabalar, umumiy yechimni hosil qilishni o‘rganishadi. Bunda parametrlar o‘zgargan 

holatda yechim ham mos ravishda o‘zgarib boraveradi. Parametrlar ixtiyoriy predmet 

va narsalarning o‘zgaruvchan miqdori bo‘lishi mumkin. Odatda biz, parametr 

qatnashgan sistemalarga doir masalalarni fizika, iqtisodiyot sohalarida ko‘proq 

uchratamiz. 
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