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Annotation 

In the paper, a problem with  Bitsadze-Samarski  condition  and first-type integral condition  for the second order 
ordinary differential equation is studied. 
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integral condition, integral equation. 
 

 
 

''( ) ( ) '( ) ( ) ( ) ( ),y x b x y x c x y x f x       ( 1,1)x   (1) 

( ), ( ), ( )b x c x f x -

( )y y x -  

BSI  (1 2[ 1,1] ( 1,1)C C  

 

                                                      1( 1) ( ) ,y y k                                         (2) 

                                                     

1

2( )y d k                                                           (3) 

, , 1k  2k  - 

, ( 1,1), . 

( 1,1)  0  - -

- ,  .164].  
1- . 0 1( , )x x  ( ) 0c x   

''( ) ( ) '( ) ( ) ( ) 0y x b x y x c x y x    0 1( , )x x x                  (1')  

0 1( , )x x  

 
 (1')  ( )y x  0 1( , )x z x x  

''( ) 0( 0),y z '( ) 0y z , 

( ) ( ) 0( 0)c z y z    

 
''( ) ( ) '( ) ( ) ( ) 0( 0)y z b z y z c z y z . 



 11 2018/ 3 

 (1')   -  

2-   ( )g x   0 1[ , ]x x   

                                  

1

0

( ) 0
x

x

g x dx                                                 (4) 

0 1( , )z x x    ( ) 0g z  

  
  0 1[ , ]x x  ( ) 0g x  ( ) 0g x  

 : 1) 

( ) 0g x , 0 1,x x x  z  0 1( , )x x   

( )g x - 0 1,x x

0 1( ) ,g x C x x  0 1,z x x   

( ) 0g z  2-   

3-   ( ) 0c x , 0( 1, )x x | | 1  

                     0"( ) ( ) '( ) ( ) ( ) 0, ( 1, );y x b x y x c x y x x x                (5) 

0( 1) ( ), ( ) 0y y y x                                               (6) 

 

 5 , 6   0( ) 0, 1,y x x x  

  , [2] ,  01,z x  

:  

01,
sup ( ) ( ) 0

x
y x y z . 

1- 0( 1, )z x . (6) 0.z x   

1z . | ( ) | | ( 1) |y y  , (6 | ( 1) | | ( ) | | ( ) | | ( 1) |y y y y  

-  

 0( ) 0, 1,y x x x . 3-  

4-   ( ) 0c x , 0 1( , )x x x  | | 1  

                     0 1"( ) ( ) '( ) ( ) ( ) 0, ( , );y x b x y x c x y x x x x                (7) 

0 1( ) 0, ( ) 0y x y x                                               (8) 

 

 7 , 8   0 1( ) 0, ,y x x x x  

  0 1,z x x   

[2.416]: 

0 1,
sup ( ) ( ) 0
x x

y x y z . 

(8) 0 1, ,z x z x   1 0 1,z x x . 

x z  ( )y x  -

 -  
 0 1( ) 0, ,y x x x x . 4 - 

 



 12 2018/ 3 

1-    ( ) 0c x , ( 1,1)x  | | 1 

 
 1( )y x  

2 ( )y x  , 

1 2( ) ( ) ( )y x y x y x   

''( ) ( ) '( ) ( ) ( ) 0, ( 1,1)y x b x y x c x y x x ;                             (9) 

( 1) ( )y y ,    
1

( ) 0y x dx                          (10) 

 
 2-    1 ( , 1) 

1( ) 0y    . 

-   
11,  , 

  

1( 1) ( ), ( ) 0y y y                                               (11) 

, (10 ( ) 0,y x  11,x . 

(9),(10)   

''( ) ( ) '( ) ( ) ( ) 0,y x b x y x c x y x    1( ,1)x ; 

1( ) 0y ,     

1

1

( ) 0y x dx  

 
,  2 1,1   

, 1 2,  ( ) 0y x    

 - 1,1

1 1 2 3 4 11, , , , , ,... , ,...n n  -  

1( ) 0, , 1,2,...n ny x x n 0 1 lim 1nn
  

, ( )y x  1,1 ( ) 0y x , 

1,1x     1 2( ) ( ),y x y x  [ 1,1]x . 1-  

2- - 1( ) [ 1,1]b x C , 
23 (2 ) ( 1) 2 (1 ) 0  

 
 (1  

                                              1''( ) ( ),y x f x  ( 1,1)x                                    (12) 

 1( ) ( ) ( ) '( ) ( ) ( )f x f x b x y x c x y x . 

   

                

1

1
1

1 1
( ) ( 1)(1 ) (1)(1 ) ( , ) ( ) , [ 1,1]

2 2
y x y x y x G x t f t dt x                 (13) 

. 
 1( )f x  '( )y t  

, 
1

1

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

2 2
y x y x y x G x t f t dt    



 13 2018/ 3 

                                

1

1

( ) ( ) ( , ) ( ) ( , )y t b t G x t c t G x t dt
t

                                      (14) 

 
( )y x 2 3 ( 1)y  

(1)y   

11 ( 1) (1 ) (1)
2 2 2

y y k  

1 1

1 1

( , ) ( ) ( ) ( ) ( , ) ( ) ( , )G t f t dt y t b t G t c t G t dt
t

, 

2 2
2

1 1
1 ( 1) 3 2 (1)

4 4
y y k  

1 1 1 1

1 1

( , ) ( ) ( ) ( ) ( , ) ( ) ( , )G t f t d dt y t b t G t c t G t d dt
t

   (15) 

 
 ( 1)y (1)y

( )y x   
1

2 2
1

( ) ( , ) ( ) ( ),y x K x t y t dt      ( 1,1)x                      (16)  

2 ( , )K x t - , 2 ( )  
2[ 1,1]C  

 
BS   

(9),(10)   

 
,  [3.256],  

  . 2-  
 

  
1.   .: ,  

2014. 
2.   .   .: , 1994.  
3. Salohiddinov M.S. Integral tenglamalar.  T.: Yangiyul polygraph service , 2007.  

 
-  


