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ANNOTATSIYA 

Ushbu maqolamizda telegraf tenglamasi uchun korrekt masalalar qo’yishda va 

tekshirishda keng foydalaniladigan va muhim ahamiyatga ega integral 

operatorlarning xossalaridan biri o’rganilgan. Olingan natijani teskari integral 

operator da ham o’rinli ekanligi, shuningdek bu olingan natijalar umumiy holda 

qaralganda ham o’rinli ekanligi ko’rib chiqilgan. 

Kalit so’zlar: yadro, Bessel funksiyasi, integral operator, yarim gruppa, telegraf 

tenglamasi, Riman-Liuvil, teskari operatorlar, xususiy hosilali, differensial tenglama, 

parameter. 
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АННОТАЦИЯ 

В этой статье исследуется одно из свойств интегральных операторов, 

которые широко используются и важны при постановке и проверке 

правильности задач для телеграфного уравнения. Считается, что полученный 

результат справедлив и в обратном интегральном операторе, и что эти 

результаты справедливы и в общем случае. 
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подгруппа, телеграфное уравнение, Римана-Лиувилля, обратные операторы, 

специальная производная, дифференциальное уравнение, параметр. 

mailto:zaylobiddinxojaxonov@gmail.com
mailto:zaylobiddinxojaxonov@gmail.com


Oriental Renaissance: Innovative, 

educational, natural and social sciences 
 

VOLUME 1 | ISSUE 10 

ISSN  2181-1784 

Scientific Journal Impact Factor                                                  SJIF 2021: 5.423 
  

401 

w

www.oriens.uz November 2021 
 

CREATION OF A SEMIGROUP OF INTEGRAL OPERATORS WITH 

THE BESSEL FUNCTION IN THE NUCLEAR AND RESULTS 

Zaylobiddin Zokirovich Xujaxonov 

Senior Lecturer of the Department of Higher Mathematics, Fergana Polytechnic 

Institute, Fergana, Uzbekistan 

zaylobiddinxojaxonov@gmail.com 

ORCID: 0000-0002-9955-4235 

ABSTRACT 

This article explores one of the properties of integral operators that are widely 

used and important in setting and verifying correct problems for the telegraph 

equation. It is considered that the result obtained is also valid in the inverse integral 

operator, and that these results are also valid in general. 
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KIRISH 

Faraz qilaylik,      ,,, 1 nmLnmCxf        nmLnmCxg ,, 1
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 nmx , . 

MUHOKAMA VA NATIJALAR 

Quyidagi operatorlarni kiritaylik: 
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bu yerda 1,0s . 

Bu operatorlar 

02  UUUU yyxx   

telegraf tenglamasi uchun korrekt masalalar qo’yishda va tekshirishda keng 

foydalaniladi. Shuning uchun ularning xossalarini o’rganinsh muhim ahamiyatga ega. 

Xozirgacha (1) va (2) operatorlar o’zaro teskari operatorlar ekanligi, ular uchun 

ekstremum prinsipi, hamda ushbu operatorlar bilan kasr tartibli Riman-Liuvil 

ma’nosidagi operatorlarning kompozitsiyalari hisoblangan va ular spectral parametrli 

buziladigan giperbolik va aralash tipdagi xususiy hosilali differensial tanglamalar 
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uchun nolokal masalani tadqiq etishda qo’llanilgan [1-9]. Bundan tashqari ushbu 
2

2

x


 

operatorlar bilan almashtirish operatorlari vazifasini bajarish holi ham isbotlangan [1-

9]. 

Agar   ,,, n

kx

n

kx

n

kx AAA  tenglik bajarilsa, ,n

kxA  operator    parametr bo’yicha yarim 

gruppa tashkil etadi deyiladi. 

Teorema.     ,1 kLxf  bo’lsin, u holda kx   bo’lganda 
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tenglik o’rinli bo’ladi. 
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Ichki integralni hisoblaymiz: 
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yuqoridagi tenglikdan teorema isbotlandi. Demak, 0n  da 
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ga teng, 1n  bo’lgan holda ham o’rinli. 
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XULOSA 

Shunday qilib, ,s

kxA  operatorga teskari ,s

kxB  operator uchun ham quyidagi teorema 

o’rinli ekanligi kelib chiqadi. 

Teorema.     ,1 kLxf  bo’lsin, u holda kx   bo’lganda 
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n
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n
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22,,,  
  

tenglik o’rinli bo’ladi. 

Bu teorema ham yuqoridagi kabi isbotlanadi [10-21]. 

Yuqoridagi teoremalardan quyidagi umumiy teorema kelib chiqadi: 

Teorema.     ,1 kLxf  bo’lsin, u holda kx   bo’lganda 
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tenglik o’rinli bo’ladi. 
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