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 

      Fredgolm tipidagi 

       

qilib olingan. 

   

aniqlangan      almas 

 

musbat 

almas nuqtasi, Gammershteyn tipidagi integral oper  

integral operator, nochiziqli integral operator, Fredgolm tipidagi integral operator. 

 

KIRISH 
Amaliy masalalarni tahlil etish va tegishli matematik muammolarni yechishda 

      yechimini topish, ular 

        

kelamiz. Bu kabi amaliy masalalarni yechishda nochiziqli operatorlar nazariyasi 

metodlari muhim ahamiyatga egadir. 
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   natijalari statistik fizika va nazariy fizika 

        

         

 

ADABIYoTLAR TAHLILI VA METODOLOGIYa. 1990 yildan boshlab 

  

J.Appell, E.De Pascale, A.Vignoli, A.S.Kalitvin va Yu.X. Eshkabilovlarning qator 

ilmiy ishlari chiziqli xususiy integral operatorlar va tenglamalar xossalarini 

 Xususan, chiziqli xususiy integral operatorlarning spektral 

   Yu.X.Eshkabilov tomonidan olingan natijalarni 

     Nochiziqli xususiy integral operatorlar uchun 

 

Nochiziqli operatorlar nazariyasida Urison, Nemetskiy, Gammershteyn integral 

        r birinchi 

marotaba asosan M.A.Krasnoselskiyning [2-4 

J.Appell, E.De Pascale, A.Vignoli, A.S.Kalitvin va boshqalarning ishlarida nochiziqli 

 

      

nazariyasida, xususiy differensial tenglamalar nazariyasida va boshqa sohalardagi turli 



xossalaridan foydalanishni taqozo etmoqda. 

NATIJALAR. Bizga     , ,C a bE c d     

fazoda 1T  va 2T 

 

1 1( , ) ( , , ) ( , ) ,
b

m

a

T f x y k x s y f s y ds     2 2( , ) ( , , ) ( , ) , .
d

m

c

T f x y x t y f x t dt Nk m 
 

Mos ravishda 1T  va 2T  operatorlarning 1( , , )k x s y  va 2( , , )k x t y  yadrolari 

 
2

1( , , ) ([ , ] [ , ]),k C as b cx dy   
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2
2( , , ) ([ , ] [ , ] )x t y C bk c da   

         2

1 2

2, : , , , ,C a b c d C a bT dT c  
 

1 2  ,T T  

    , ,C a bE c d  fazoda 1 2T T T  -Nochiziqli xususiy integral operator 

(NXIO) ni qaraylik: 

     1 2, , , , ( , , y) ( , )
b d

m m

a c

Tf x y k x s y f s y ds k x t f x t dt    

, 0.Tf f                                                 (1) 

1-masala: (1) tenglamaning musbat yechimi mavjudmi? 

2- 

1-tasdiq. 2m    

a) 1 1 1( , , ) ( , ) ( , )k x s y x y s y      1T f f  tenglama musbat 

yechimga ega, bu yerda 1 1( , ), ( , )x y s y  -uzluksiz musbat berilgan funksiyalar. 

b) 2 2 2( , , ) ( , ) ( , )k x t y x y x t      2T f f  tenglama musbat 

yechimga ega. Bu yerda 2 2( , ), ( , )x y x t  -uzluksiz musbat berilgan funksiyalar. 

Isbot. a) 1T  operatorning yadrosi 1 1 1( , , ) ( , ) ( , )k x s y x y s y   

       1 1( , ), ( , )x y s y  -lar musbat 

uzluksiz berilgan funksiyalar. U holda 1T f f   

2
1 1( , ) ( , ) ( , ) ( , )

b

a

x y s y f s y ds f x y    

yoki  

2
1 1( , ) ( , ) ( , ) ( , )

b

a

x y s y f s y ds f x y    

Bu yerda quyidagicha belgilash kiritamiz: 

2
1( ) ( , ) ( , ) ,

b

a

a y s y f s y ds   

   1( , ) ( , ) ( )f x y x y a y     
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( )a y   

2 2 2 2 2
1 1 1 1 1( ) ( , ) ( , ) ( , ) ( , ) ( ) ( ) ( , ) ( , )

b b b

a a a

a y s y f s y s y s y a y ds a y s y s y ds          

2
1 1( ) 1 ( ) ( , ) ( , ) 0

b

a

a y a y s y s y ds 
  
      

  

bundan  ( ) 0a y    va  2
1 11 ( ) ( , ) ( , ) 0

b

a

a y s y s y ds      

 1( , )s y  va ( , )f x y  lar musbat funksiyalar, shuning uchun 

( ) 0a y    

2
1 1

1( )
( , ) ( , )

b

a

a y
s y s y ds 




 

     ( , )f x y    

 

1
0

2
1 1

( , )( , ) .
( , ) ( , )

b

a

x yf x y
s y s y ds



 



 

b) 2T  operatorning yadrosi 2 2 2(x, , y) (x,y) ( , )k t x t    

      2 2( , ), ( , )x y x t  -lar musbat uzluksiz 

berilgan funksiyalar. U holda 2T f f   

2
2 2( , ) ( , ) ( , ) ( , )

d

c

x y x t f x t dt f x y    

yoki 

2
2 2( , ) ( , ) ( , ) ( , ).

d

c

x y x t f x t dt f x y    

Bu yerda quyidagicha belgilash kiritamiz: 2
2( ) ( , ) ( , ) ,

d

c

b x x t f x t dt   

   2( , ) ( , ) ( )f x y x y b x     
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( )a y   

2 2 2 2 2
2 2 2 2 2( ) ( , ) ( , ) ( , ) ( , ) ( ) ( ) ( , ) ( , )

d d d

c c c

b x x t f x t x t x t b x dt b x x t x t dt          

2
2 2( ) 1 ( ) ( , ) ( , ) 0

d

c

b x b x x t x t dt 
  
      

  

bundan  ( ) 0b x    va  2
2 21 ( ) ( , ) ( , ) 0

d

c

b x x t x t dt      

 2 ( , )x t  va ( , )f x y  lar musbat funksiyalar, shuning uchun 

( ) 0b x    

2
2 2

1( ) .
( , ) ( , )

d

c

b x
x t x t dt 




 

     ( , )f x y    

 

2
0

2
2 2

( , )( , ) .
( , ) ( , )

d

c

x yf x y
x t x t dt



 

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T   

1 2( , ) ( , ) ( , ) ( , ) ( , ), 0,
b d

m m

a c

k x s f s y ds k y t f x t dt f x y m N       

XULOSA. Ushbu ish Fredgolm tipidagi nochiziqli xususiy integral 

 1T  va 2T  

       

isbotlangan (1-tasdiq). 

 

ADABIYOTLAR RYXATI 

 
1.  

M.H.Shermatov, O.I.Egamberdiyev., Funksional analiz. Toshkent -Samarqand. 2009. 



 

342 
 

2.    

. 1962. - 

3.   

, 1975. - 

4.  

,  

5. Yu.Kh.Eshkabilov, On the discrete 

spectrum of partial integral operators, Mat. Tr.,2012, Volume 15, Number 2, 194  

203. 

6.  

LAP LAMBERT Academic Publishing, 

2013. 

7. Anatolij S. Kalitvin, Nonlinear operators 

with partial integrals, Nonlinear Analysis, Theory, Methods, and Applications, Vol.30 

No. 1, pp 521-526 (1997). 

8. 

- - 

9. Povolotskij A. I. & Kalitvin A. S., 

Nonlinear Operators with Partial Integrals (Russian), Izd. Ross. Goe. Pedag. Univ., St. 

Petersburg 1991. 

10. Zabrejko P.P., Nonlinear integral operators 

(Russian), Trudy Sem. Funk. Anal. (Voronezh) 8, 1-148 (1996). 

11. M Dosanov, G Nafasov, R Khudoykulov  

     

        -1, 

-42. 

12.  

     

-

        -  



 

343 
 

-344.  

13. 

      

- 

14.       



     

- 

15. Umarov, K. R. (2025). Methods For 

Construction Of The Zhegalkin Polynomial. TLEPInternational Journal of 

Multidiscipline, 2(5), 76-79. 

16. Umarov, X., & Goyibnazarov, K. (2025, 

October). Some Principles Of Creative Training And Education Of Modern Youth. 

In International Conference on Global Trends and Innovations in Multidisciplinary 

Research (Vol. 1, No. 4, pp. 91-93). 

17. Goyibnazarov, K., & Umarov, X. (2025, 

October). Biological Applications Of The Definite Integral. In International 

Conference on Global Trends and Innovations in Multidisciplinary Research (Vol. 1, 

No. 4, pp. 84-87). 

18. Narjigitov, X., Umarov, X. R., & 

Kuchkarova, S. I. (2026). CHIZIQLI INTEGRAL TENGLAMALARNI YECHISH 

USULLARI TARIXI HAQIDA. SHOKH LIBRARY, 1(1). 

19. Umarov X.R., Abduraximova D.D. 

   



-    



c. 68-74. 

20. Umarov X.R., Asqarbekova D.J. // 

    



 

344 
 

    -



-84. 

21.  Umarov X.R., Erkinov Sh.B. // 

     

   -



-103. 

22.     



vzusida ilmiy-

 Guliston, 2022 y. 

23.     

    

    -

       

-177. 

24. Umarov X.R., Abdurasulov O.U. 

     

 -   



178-188. 

25.   -

    

  -   



-193. 

26.     
N -     

-      



 

345 
 

--487. 

27.    

-

       

--481. 

28. X.Narjigitov, X.R.Umarov, 

S.I.Kuchkarova, & Worldly Knowledge Publishing Centre. (2026). CHIZIQLI 

      



223). Zenodo. https://doi.org/10.5281/zenodo.18227815. 

© Umarov X.R., Muhammadiev M.M., 2026 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


