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Annotatsiya. Ushbu magolada Vronskiy determinanti va uning differensial tenglamalar
nazariyasidagi roli tahlil gilingan. Vronskiy determinanti funksiyalar sistemasining chizigli
mustaqilligini aniglashda asosiy vosita sifatida xizmat giladi va yuqori tartibli chizigli differensial
tenglamalarning umumiy yechimini qurishda muhim ahamiyatga ega.

Magqolada Wronskiy determinantining ta 'rifi, asosiy xususiyatlari va chizigli mustagqillikni
tekshirishdagi ahamiyati keltirilgan. Shuningdek, ikki va uch funksiyali misollar yordamida
determinantni hisoblash jarayoni bosqichma-bosqgich ko ‘rsatilib, nazariy tushunchaning amaliy
qo ‘llanilishi tasvirlanadi.

Kalit so‘zlar: Vronskiy determinanti, chizigli mustaqillik, differensial tenglamalar,
fundamental yechimlar, yuqori tartibli tenglamalar.

Annomayua. B oannou cmamve ananusupyemcs oemepmunanm Bponckozo u e2o ponv 6
meopuu  oughghepenyuanvueix ypaenenuu. Jlemepmunanm Bponckozo cayscum ocHO8HbIM
UHCMPYMEHMOM O OnpeoeleHUs JUHEUHOU He3as8UCUMOCIU cucmemvl (QYHKYul u uzspaem
BAJCHYIO POJIb NpU NOCMPOEHUU 00ujeco peuleHus IUHelHbIX OupdepeHyuarbHbvlX ypasHeHutl
6blICOKO20 I’lOp}Z()Ka.

B cmamuve npusedeno onpedenenue demepmunanma Bponckozo, e2o 0CHOBHblE C8OUICMBA U
3HayeHue 0Jis1 NPosepKU JUHelHol Hezasucumocmu. Kpome moeo, ¢ nomowbio npumepos ¢ 08yms
U mpems @QYHKYUAMU NOWA2080 OEMOHCMPUPYEMCs NPOYECC BbIYUCIEHUS OeMEePMUHAHMA U
npakmuiyecKkoe npumMeHernue meopemulteCKoﬁ KOoHYyenyuu.

Knroueswie ciuoea: demepmuHaHm BpOHCKOZO, AuHelnas He3asucumocms,
oughghepenyuanvuvie ypaguenus, pyHoamenmanvhvlie peuienus, oupgepeHyuaibHvle ypasHenus
6blCOKO20 I’lOp}ZaKCl.

Abstract. This article examines the Wronskian determinant and its role in the theory of
differential equations. The Wronskian determinant serves as a fundamental tool for determining
the linear independence of a system of functions and plays an important role in constructing the
general solution of higher-order linear differential equations.

The article presents the definition of the Wronskian determinant, its main properties, and
its significance for testing linear independence. Furthermore, through examples involving two and
three functions, the step-by-step process of calculating the determinant is demonstrated,
illustrating the practical application of the theoretical concept.

Keywords: Wronskian determinant, linear independence, differential equations,
fundamental solutions, higher-order differential equations.
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Differensial tenglamalar nazariyasi matematik fizika, muhandislik va boshga ilmiy
sohalarda fundamental ahamiyatga ega. Aynigsa, yugori tartibli chizigli differensial
tenglamalarning yechimlarini o‘rganishda, yechimlarning chiziqli mustaqilligi va ularning
fundamental sistemasini aniglash muhim hisoblanadi.

Shu magsadda Vronskiy determinanti (keyingi o‘rinlarda W{y,,v,,...,¥,) bilan
belgilanadi) asosiy vosita sifatida ishlatiladi. Vronskiy determinanti funksiyalar sistemasining
chizigli mustaqilligini tekshirish va differensial tenglamaning umumiy yechimi strukturasi hagida
xulosa chigarish imkonini beradi.

Ta’rif: Agar v,(x),v,(x),..,v,(x) funksiyalar berilgan bo‘lsa, ularning Vronskiy
determinanti quyidagicha aniglanadi:

};I'l }Fz amw };rn
' ' !
};rl };.-2 amw };r

Wy, o y) () = | 7 : Wi
(n—1}) (m—1) (n—1)

Asosiy xususiyatlar:

1. Agar W(x,) # 0bo‘lsa, funksiyalar v,, v,, ..., v,, chizigli mustaqil hisoblanadi.

2. Agar barcha nugtalarda W (x,) = 0 bo‘lsa, funksiyalar chiziqli bog‘liq bo‘lishi mumkin
(biroq bu har doim ham shart emas; qo‘shimcha shartlar talab qilinadi).

3. Wronskiy determinanti yordamida differensial tenglamaning fundamental yechimlar
sistemasini aniglash mumkin.

Misol. Vronskiy determinantini tuzing.

v, =ev, ¥y, = xe”, Yy = xle®
1-gadam. Hosilalarni topamiz.

yi=et,  i=e

v, = (14 x)e”, vy = (24 x)e”

vy = (2x + x*)e¥, v =(2+ 4x 4 x*)e*

2-gadam. Wronskiy determinantini tuzamiz.

e* xe® xe*
w=|le* (1+x)e* (2x+x?)e*

e (2+x)e® (2+ 4x+x%)e”
3-gadam. Umumiy ko ‘paytuvchini ajratamiz
1 x x?

1 14x  2x+x*

1 24x 2+4x+x*
4-gadam. Soddalashtiramiz va hisoblaymiz.
2- va 3-satrlardan 1-satrni ayiramiz.

W =e*

1 =x x? 1 2%
W=e*lo 1 Iy =e“’2 2+4x|=ex{2+4x—4x]=2&x
0 2 2+44x

W # 0 = funksivalar chizigli mustagil
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Xulosa:
y, =€e¥, v, = xe”, ¥y = xe*

2

W # 0 = funksivalar chizigli mustagil
— quyidagi differensial tenglamaning fundamental yechimlari:
ym _ 3}?” + 3}?_! —y = 0

Vronskiy determinanti asosan differensial tenglamalar va funksiyalar nazariyasida

ishlatiladi. Uning asosiy magsadlari quyidagilar:

1.
2.
3.
4.

Chizigli mustagillikni tekshirish

Differensial tenglamalarda fundamental yechimlarni toppish

Yechimlar strukturasi va tartibini aniglash

Differensial tenglamalarni yechishda yordamchi vosita

Vronskiy determinanti asosan matematika va amaliy fanlarda, aynigsa funksiyalar va

differensial tenglamalar bilan bog‘liq sohalarda qo‘llaniladi.

1.
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Differensial tenglamalar nazariyasi

Matematik fizika

Chiziqli algebra va funksional analiz

Nazariy fizika

Muhandislik fanlari

Amaliy matematika va hisoblash matematikasi
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