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Introduction 

Let us be given a function that satisfies 

conditions ( ) ( )baCxf ;1  and ( ) 00 =f . Consider 

the following integral: 
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Let us consider the approximate calculation of 
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(2) On the right side of the equation, the function 

( )xf  is in the arbitrary interval ( )1; +ii aa  

( ) 112 −− + m
i

m
i xqxpxf

             (3)
  

(3) Let's do a polynomial substitution [1-7]. 

Let us be given a function that grows between f 

(x)C1(a; b) and (a; b) and satisfies the conditions f 

(0)=0. 

Let's consider the following exact integral 

approximation: 

( )2

( )
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f x dx

x c+
 , 

In it was p>0, p1, p2, mN, с>0. [8-19]. 

Where ip  and iq  are arbitrary constant 

coefficients. 12 −mx  and 1−mx  are incremental, and if 

the coefficients ip  and iq  are positive, (1) the integral 

function ( )xf  also increases, and conversely, if the 

coefficients ip  and iq  are negative, (1) the ( )xf  

function in the integral also decreases. Replacement 

will be appropriate [21-37]. 

Also 
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(4) is formed. Let us divide the integral into two 

parts in (4) 
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Let us form the integrals (6) and (7). 

First, let's calculate (6), we first get the following 

result by simple fractional integration [27-39]: 

 

 

( ) ( ) ( )( )
=

















+−
=

+
=

==

=
+

=
−

−

−
−


1

1

1
12

1

1

1
;

;

pmpm

m

mm

pm

m

сxp
vdx

сx

x
dv

dxmxduxu

dx
сx

x
I  

( )( ) ( )
=

+−
−

+−
=  −

−

−
dx

сx

x

pсxpm

x
pm

m

pm

m

1

1

1 1

1

1
 

( )( ) ( )( )( ) 21
12

1

1
−−

+−−
−

+−
=

pmpm

m

сxppmсxpm

x
. 

So,  

( )( ) ( )( )( ) 211

12

1

1
−−

+−−
−

+−
=

pmpm

m

сxppmсxpm

x
I                               (8) 

 

Equation (8) is valid. 

Now if we calculate (7), 
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Equation (9) is also valid. 

As a result, from equations (8) and (9), the following 

equation holds: 
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Now let's look at the unknown coefficients and 

the problem of finding. Substitution (3) gives the 

following system of linear equations: 

( )
( )





+

+
−−

++

−−

112
11

112

m
ii

m
iii

m
ii

m
iii

aqapaf

aqapaf
 (10) 

The system of linear equations (10) has a unique 

solution, because 
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Since (11) is appropriate, the solution of the 

system of linear equations (10) [40-45]: 
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(12) came out. 

(4) approximate substitution, (4 *) and (12) 

result from (1) the approximate value of the integral.  
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(4) approximate substitution, (4**) and (12) 

result in the approximate value of the integral (1*).   

If in the integral 2=p , Nmm  ,2 , 
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(1*) is formed. In this case, the integrals (5) and 
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(4) approximate substitution, (4 ***) and (11) 

result in (1) the approximate value of the integral. 

Now let's move on to the numerical method of 

approximate calculation using the Chebyshev 

formula.
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Thus, the approximate calculation of the last 

integral can be done using the following Chebyshev 

formula: 
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then none of n  3,4,5,6,7,9, ,1t  ,2t …, nt  are 

Chebyshev's values in section  1;1− [3].
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