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Introduction 
Raising the young generation of our country to 
be physically healthy, intellectually developed, 
independent-thinking, with a firm life position, 
loyal to the Motherland, deepening democratic 
reforms and increasing their social activity in 
the process of civil society development are the 
five priorities for the development of the 
Republic of Uzbekistan in 2017-2021 are 
defined as important tasks in the "Strategy of 
Action" [1-4]. In the decision of the President of 
the Republic of Uzbekistan Sh.M. Mirziyoyev, 
section 4.4 of the "Strategy of Actions" on the 
five priority directions of the development of 
the Republic of Uzbekistan in 2017-2021 is 
aimed at the development of the field of 
education and science [5-9]. To continue the 
path of further improvement of the continuous 
education system, to increase opportunities for 
quality education services, training of highly 
qualified personnel in accordance with the 
modern needs of the labor market; in 
connection with the strengthening of their 
material and technical base by carrying out 

work on the construction, reconstruction, 
capital repair of educational institutions, 
equipping them with modern educational and 
laboratory equipment, computer equipment 
and teaching-methodical manuals taking 
measures aimed at a specific goal; expanding 
the network of preschool educational 
institutions for children, fundamentally 
improving the conditions in preschool 
educational institutions for all-round 
intellectual, aesthetic and physical 
development of children, increasing the 
inclusion of children in preschool education 
and ensuring its convenience, pedagogy and 
raising the level of qualifications of specialists; 
to fundamentally improve the quality of 
general secondary education, in-depth study of 
other important and highly demanded subjects 
such as foreign languages, computer science, 
mathematics, physics, chemistry, biology; 
construction of new children's sports facilities, 
children's music and art schools, 
reconstruction of existing ones in order to 
attract children to engage in sports in a mass 
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way, to connect them with the world of music 
and art; improvement of training and 
employment of students of vocational colleges 
in specialties that meet the needs of the market 
economy and employers; on the basis of the 
introduction of international standards for the 
assessment of the quality of education and 
training, to increase the quality and efficiency 
of the activities of higher educational 
institutions, to gradually increase the 
admission quotas to higher educational 
institutions [10-19].  
Euler integral of the first type (beta 
function) 
The beta function is defined by this equation. 

( ) ( )
1

11

0

, 1
b

B a b x x dx −−= − (1.1.1) 

The integral on the right side of this equation is 
called Euler's integral of the first kind. 
It is not difficult to show that 0a   and 0b   

when (1.1.1) is integrally convergent, if a andb
is an outlier if any of the parameters is equal to 
or less than zero. 
(1.1.1) in the integral 1x t= −  by replacing 

( ) ( ) ( )
1

11

0

, 1 ,
abB a b t t dt B b a
−−= − =  

we form the equation. So the beta function is its 
a  and b  is a symmetric function concerning its 
arguments [20-34]. 
Now we integrate the integral (1.1.1) 
piecewise. Integration operations by pieces 

( ) ( )( )
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− −

= − = − − −  

1 1
,a adv x dx v x
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−= =  

as done and this 

( )1 1 1a a ax x x x− −= − −  

considering the situation 1b   we get the 
following: 
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− −− −− −
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B a b B a b
a a
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This gives rise to this recurrence formula: 

( ) ( )
1

, , 1
1

b
B a b B a b

a b

−
= −

+ −
. (1.1.2) 

Beta function a andb since is symmetric with 
respect to 

( ) ( )
1

, 1,
1

a
B a b B a b

a b

−
= −

+ −
. (1.1.3) 

Based on formulas (1.1.2) and (1.1.3). 

( ) ( ) ( ) ( )1 1, 1 , 1a B a b b B a b− − = − − . 

If 1 , 1a p b q− = − =  we say, in that case 

( ) ( ), 1 1,
q

B p q B p q
p

+ = + . 

If b  the parameter is equal to an integer, that is 

b n=  if ( ),B a n  as a result of successive 

application of the formula to the function 
(1.1.2). 

( ) ( )
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, ... ,1
1 2 3 1
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we will have equality. But 
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,1 aB a x dx
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for being 

( ) ( )
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. 
if a  if the parameter is also equal to an integer, 
ie a m N=   then, as a result of successive 
application of the formula (1.1.3), we create the 
following equation; 
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( )

( )( ) ( )
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1 2 3 ... 1
, ,1

1 2 ... 1
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B m n B m
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B
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from this ( )1,1 1B =  for being 
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Now in formula (1.1.1.). a b=  
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In the last integral 1 2x t− =  we will replace. 

In that case 

( ) ( )
1

11 2 1 2

0

, 2 1
aaB a a t t dt
−− −= −  

or 

( ) 1 2 1
, 2 ,

2
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. (1.1.4) 

(1.1.1) in the integral 

1
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+
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y

x
=
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If we make the substitution, the beta function is 
written as: 

( )
( )

1

0

,
1

a

a b

y
B a b dy

y

−+

+
=

+
 . (1.1.5) 

In this formula 0 1   counting 1b a= −  
say 

( )
1

0

,1
1

ay
B a a dy

y

−+

− =
+

 . 

The resulting integral is the integral associated 
with Euler's name in mathematical analysis, to 

its value ( )sin   is equal to And so, 

0 1   at 

( )
( )

,1
sin

B a a



− = . (1.1.6) 

If, 1 1 2a a= − =   

1 1
,

2 2
B 
 

= 
 

(1.1.7) 

is formed. 
Abel's integral equation 

This integral equation of the form is called an 
Abelian integral equation. 

1

1 ( )
= ( ), 0 < <1

( ) ( )

x

a

t dt
f x

x t 




 − −

 (1.2.1) 
Equation (1.2.1) is solved in the following way. 
In this equation x the t with, t  the s by 

substituting and then both sides of Eq ( )x t −−  

multiply by the expression and t according to a
from x we integrate up to [35-41]: 

1
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= ( ) .

( ) ( ) ( )

x t x
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dt s ds f t dt

x t t s x t  



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

− − −    

Substituting the order of integration according 
to the Dirichlet formula, 

1

( )
( ) = ( )

( ) ( ) ( )

x x x

a s a

dt f t dt
s ds

x t t s x t  
 

−


− − −  

(1.2.2) 
we form the equation. In the inner integral on 
the left side of Eq = ( )t s x s+ − if we replace 

1( ) ( ) =

x

s

x t t s dt − −− −  

1

1

0

= (1 ) = ( ,1 ) = ( ) (1 )d B       − −− −   −

 
equality follows. Then, according to (1.2.2). 

1 ( )
( ) = .

(1 ) ( )

x x

a a

f t dt
s ds

x t 


 − −   (1.2.3) 

By differentiating both sides of this equation, 
we obtain the solution of Abel's integral 
equation: 

1 ( )
( ) = .

(1 ) ( )

x

a

d f t dt
x

dx x t 


 − −  (1.2.4) 

Thus, if there is a solution to the equation 
(1.2.1), it is expressed in the form (1.2.4). It 
follows from the process of deriving the 
formula that if a solution exists, it is unique 
[42-46]. 
It can be shown in this way that this 
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1
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= ( ), 0 < <1

( ) ( )

b

x

t dt
f x

t x 




 − −

 (1.2.5) 
the solution of the integral equation 

1 ( )
( ) =

(1 ) ( )

b

x

d f t dt
x

dx t x 



−
 − −  

 (1.2.6) 
determined by the formula. 
Integrals of fractional order 
As you know from the mathematical analysis 
course, n - the following formula is appropriate 
for multiple integrals: 

( )

0 1 01
1

1 2 0

1
... ( ) = ( ) ( ) , .

1 !

x x xx n
n

a a a a

dx dx t dt x t t dt n N
n

 
−

−− 
−   

(1.2.7) 

( ) ( )1 !=n n−  taking into account that, the 

right side of the equation (1.2.7). n can also be 
determined for fractional values of 
According to equality (1.2.7), we determine 
integrals of fractional order in the following 
order. 

Description. 1( ) ( , )x L a b  ( < <a b + ) be. 

This 

11
( ) = ( ) ( ) , > 0,

( )

x
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a

D x x t t dt   


− −−
 

 (1.2.8) 

11
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b
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x

D x t x t dt   


− −−
 

 (1.2.9) 
expressions in the form ( )x  of the function 

  are called integrals of (decimal) order (in 
the sense of Riemann-Liouville). 

( )axD x−
 and ( )xbD x−

 functions ( , )a b  are 

defined at almost all points in the range, 

1( , )L a b  that belong to the class. 

Based on this definition, Abel's integral 
equations (1.2.1) and (1.2.5) 

( ) = ( ), ( ) = ( )ax bxD x f x D x f x  − −

 (1.2.10) 
can be written as 

If 10 < , 2 < +  almost everyone x  

( ),a b  for 

( ) ( ) ( ) ( )1 22 1 1 2= =ax ax ax ax axD D f x D D f x D f x
     − +− − − −

(1.2.11) 
equality is appropriate. Indeed, 
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In the last inner integral ( )=t s x s + − . As a 

result of substitution, we get the following 
equation: 

( ) ( ) ( ) ( )
1

1 1 1 112 1 1 2 21

0

= 1 =

x

s

x t t s ds x s d
    

  
− − + − −−
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( ) ( )
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( )
11 2 1 2

1 2

= .x s
  

 

+ − 
−

 +
 

This shows that equality (1.2.11) is correct. 
By definition, 

( ) ( )0 =axD f x f x   (1.2.12) 

we think that 
 
Conclusion 
This article shows the solution of the Bisadze-
Lykov equation by the Mellin integral 
substitution in a simpler way, gives an example 
of the application of the Mellin integral 
substitution, and works aimed at proving the 
existence and uniqueness of the solution to the 
given problems. In addition, the concept of 
relative humidity of desiccation plays an 
important role in many areas of science. In 
1965, the term relative humidity permeability 
was introduced to the science by the famous 
scientist, expert in thermal physics AB Likov, 
through the methods of the thermodynamic 
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process in which the moisture flow density of a 
polycapillary structural body is restored. 
It is known that physicists were among the first 
to be interested in moisture permeability 
equations. A.B. Bisadze learned in his book 
published in 1959, 

( ) ( ) ( )
2 2

2 2
, , , 0m U U U U

y a x y a x y C x y U
x y x y

   
− + + + =

   

1a  . take the Cauchy problem as an example 
2 0xx yy xy U U aU− + = . Therefore, relative 

humidity is called the Bisadze-Likov equation. 

This equation is K.U. Karapetyan
1 1

,
11 2

a a =

studied in C. Minyu studied this issue in heat. 
I.M. Gelfandom 1959 mentioned the need to 
solve the problem, if on the one hand parabolic 
and on the other hand hyperbolic equations are 
given. He cites the example of gas escaping 
from the wave equation of motion outside the 
diffusion equation. 
Today, many scientific works on solving 
Bisadze-Lykov equations are cited in 
mathematical literature. For the study of 
relative humidity equations, M.A. Nakhushev, 
T.Sh. Kalmenov, C.K. Kumikovoy, A.A. Kilbasa, 
O.A. Repina, M. Saigo for mixed equations S.I. 
Gayduka, A.V. Repina, A.P. Saldatova, V.N. 
Abrashina, O.A. Repina, A.A. Kilbasa, A.N. 
Zarubina, A.A. Kerefova's articles can be cited 
as an example. 
This graduation work is devoted to the study of 
the sliding problems given in the theory of 
boundary value problems and the methods of 
solving them, as well as the theoretical 
applications of these equations, which are 
known to be effectively used in physics, 
mechanics, astronomy and other various fields. 
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