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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 chigilgan.

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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AHHOTAIUA

B smoii cmamve uccnedyemcs 00HO U3 c80UCMSE UHMESPAILHLIX ONEpPamopos,
KOMopble WUPOKO UCHONL3YIOMCA U BAJICHbL NpU  NOCMAHOBKE U NpoGepKe
npasuibHOCMU 3a0ay 0111 meneepagno2o ypasuenus. Cuumaemcs, 4mo noay4eHHbull
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Kniwueevie cnosa: sopo, ¢yukyus beccens, ummeepanvhulii onepamop,
nooepynna, menezpaguoe ypasHenue, Pumana-Jluysunns, obpammuvle onepamopul,
CHeyuaIbHas Npou3eooHas, ouggepenyuaibHoe ypasHeHue, napamemp.

400

November 2021 WWW.0riens.uz



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

Oriental Renaissance: Innovative, R VOLUME 1| ISSUE 10
educational, natural and social sciences §) ISSN 2181-1784

Scientific Journal Impact Factor SJIF 2021: 5.423

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.

Keywords: core, Bessel function, integral operator, subgroup, telegraph
equation, Riemann-Liuville, inverse operators, special derivative, differential
equation, parameter.

KIRISH

Faraz qilaylik, f(x)eC(mn)nL[mn]  g(x)eC'(mn)nL[mn] va ke[mn]
x €(m,n).

MUHOKAMA VA NATIJALAR

Quyidagi operatorlarni kiritaylik:

A1 100~ 10 = j KRR Py ey T ¢
By [ f +if )(—j 9 5, a0k, (2)

bu yerda s=0,1.

Bu operatorlar

AU=U,-U_ +2U=0

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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2
uchun nolokal masalani tadqiq etishda qo’llanilgan [1-9]. Bundan tashqari ushbu 5—2
X

operatorlar bilan almashtirish operatorlari vazifasini bajarish holi ham isbotlangan [1-
9.

Agar AV AN = A tenglik bajarilsa, AY* operator A parametr bo’yicha yarim
gruppa tashkil etadi deyiladi.
Teorema. f(x)e L, (k,+w) bo’lsin, u holda x>k bo’lganda

AL (x) = AT £ (x)
tenglik o’rinli bo’ladi.
Isbot. Oldin n=0 holni ko’rib chigamiz:

A AL (x) = AL (x)- [ 1At (RSN PN )

= f(x)-| f(t)%Jo[y\/mx_—tj]dt —I f (t)%Jo[ﬂ,,/(x—k x—t) it -

k

2 0o £6) 2 9, R 5T -
) f(t)g\]o[y,/i(x—k)(x—t)]dt—_x[ £(0) 23, [T -

_E f(s)dsig\lo[ﬂm]g 3, TR =5) .

Ichki integralni hisoblaymiz:

1= J 53OS 3, 0 -

= 35k x =) -3, s =s) = 0

i f (t)% J, [ﬂm}jt +E f (t)% J, [ﬂm]dt -

k

G J N PRy | MR P ey )
- LA Ve SO,

yugoridagi tenglikdan teorema isbotlandi. Demak, n=0 da
Y A (x) = AQ T £ (x)
gateng, n=1 bo’lgan holda ham o’rinli.
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XULOSA

Shunday qilib, A>* operatorga teskari B>* operator uchun ham quyidagi teorema
o’rinli ekanligi kelib chiqadi.
Teorema. f(x)e L, (k,+) bo’lsin, u holda x >k bo’lganda
BB £ (x) = BMY " £(x)
tenglik o’rinli bo’ladi.
Bu teorema ham yuqgoridagi kabi isbotlanadi [10-21].

Yugoridagi teoremalardan quyidagi umumiy teorema kelib chigadi:
Teorema. f(x)e L, (k,+w) bo’lsin, u holda x>k bo’lganda

AL A () = AP (x),
BIABL B f(x) = BoVA % £ (x)
tenglik o’rinli bo’ladi.
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