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Introduction
Let us be given a function that satisfies

conditions f(x)eCa;b) and f(0)=0. Consider
the following integral:

Doi: éros¥®f https:/dx.doi.org/10.15863/TAS.2021.11.103.55

(2) On the right side of the equation, the function
f (x) is in the arbitrary interval (ai ; aM)

f(x)~ pix

2m-1

+ox™

®

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

b
IM @) Let us be given a function that grows between f
0 (Xm +c)p (x)eCY(a; b) and (a; b) and satisfies the conditions f
. (0)=0.
In it was p>0 p=l, p=2 Let's consider the following exact integral

m=>2, vmeN.

approximation:

Let us consider the approximate calculation of " f(x)dx
the exact integral (1). '[(sz +c)p '
First, let's divide the interval (a;b) into n equal .

parts and denote by h:b_—a and & =a-+ih,
n

n-1

resulting in(a;b) = U(ai;aiﬂ).

i=0

In it was p>0, p=1, p=2, VmeN, ¢>0. [8-19].

Where p;

coefficients. x?™!

and q;
and x

are arbitrary constant

m-1 are incremental, and if

the coefficients p; and q; are positive, (1) the integral

function f(x) also increases, and conversely, if the
coefficients p; and g; are negative, (1) the f(x)

function in the integral also decreases. Replacement
will be appropriate [21-37].
Also

(1) can be written as follows:

j’- f (x)dx :”Zla]tl f (x)dx | @

p p
a(x"‘+c) 0 5 (xm+c)
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n-13ia f (x) dx n—1 &z pixzm‘1+qixm‘1 dx s Eﬁ) f formed. Let us divide the integral into two
D = 5 (4) p )
i=0 5 (Xm+c) i0 & (xm+c)
L% o x™ldx 3 pox ™ty R g™ ldx
I i i 5 = J. i 5 +Z J. i g ©)
i=0 3 (xm+c) i=0 3, (Xm+c) i=0 (Xm+c)
and Let us form the integrals (6) and (7).
x2m-1 First, let's calculate (6), we first get the following
= I—p dx (6) result by simple fractional integration [27-39]:
(xm +c)
mel
I, _J'(Xm o7 dx (7)
u=x"; du = mx™dx
. X2mfl o mel 1 B
1‘I(Xm+ PO ove s ve -
¢ (xm+c) (p-1 xm+c)
m m-1

So,
x™ 1
= - - ®
m(p—l)(xm+c) m(p—2)(p—1)(x"‘+c)p
Equation (8) is valid. Equation (9) is also valid.
Now if we calculate (7), As a result, from equations (8) and (9), the following
xm-1 1 equation holds:
L= Sdx = L)
(bm - x”‘) m(p —1)(xm +c)
n-1 T pixzm_l+qixm_ldx ~
i0 3 (xm +c)p
— S a.lr p|X2m_1dX N S a]:l q|Xm_ldX
h P p
=0 g (bm Xm) =0 g (bm Xm) 4%
. nfl P - - . +q, : o
= m(p —1)(bm - xm)pfl m(p-2)p —1)(bm - xm)p*2 I m(p —1)(bm - xm)pfl !
Now let's look at the unknown coefficients and a2l gm-l
the problem of finding. Substitution (3) gives the o1 mey 20 (11)
following system of linear equations: A G
f(a-)z pa2" !y gamt Since (11) is appropriate, the solution of the
Voo o (10) system of linear equations (10) [40-45]:
fa)~ pia’l ™ +g;af
The system of linear equations (10) has a unique
solution, because
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q ~ a’m" lf( )= .23 lf( ) IS pix2™dx . = T gix™dx
I = =
a‘l l |+l ) i—0 Xm+c —0 Xm+c
m 1f( )_ —lf( ) 1= 1=0 g (4**)
~ |+1 |+1 l+l (12) e
amlgm- 1( N )
& i |+l & _Z In(x +c)— q,—ln(x +C)

(12) came out.
(4) approximate substitution, (4 *) and (12)

result from (1) the approximate value of the integral.
If (1) p=1, m>2, VmeN in the integral,
then

(x)ex
1*
J.xm+c )
(1 *) is formed. Then integrals (5) and (6)
m-1 m
|j:j’fn d=—" i v o) (6%)
X" +c¢
. x™t 1
I, = dx =——In(x" + 7*
B ot LR G

(6 *) and (7 *) appear. According to the
substitution (3) above

—1 +1 _ _
I piX 2m 1+inm ldX B
- =
iz 0 2 X +c

{ e

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

result in the approximate value of the integral (1*).
Ifintheintegral p=2, m>2, vVmeN,

j- f (x)dx
" (xm +C

(1*) is formed. In this case, the integrals (5) and
(6) look like

X2m—1 Xm

If:j(xm+c)2 dX:_m(xm+c)
(5**)

m-1

* X 1

-[(Xm 4 0)2 Zm(x”‘ + c)
(5 **) and (6 **) appear. According to the substitution
(*) above

(1)

+%In(xm +c)

(6*%)

n-1aia pixgm_1+qixm 1dX )
= 3 X" +c
B n-1 T piXZm—ldX N n-1 T qixm—ldx
i=0 g, X" +C i=0 g, X" +C (4***)
n-1 m
1 1 &
~ {pi[—ln(xmjtc)— j—qi - ] +
— m m(x +c) m(x +c)
(4) approximate substitution, (4 ***) and (11) In this _ a+b+2(b—a)t and
result in (1) the approximate value of the integral. )
P (0P (x)

Now let's move on to the numerical method of

approximate calculation wusing the Chebyshev

formula.

Pn—l(x) Pnz—l(x) dx =

by substituting we get:

glt)=

91 (X) Py (%)

J‘ f(x)dl N j‘
P -p2

Y (a—xJ P (o—x) P 4
Thus, the approximate calculation of the last

integral can be done using the following Chebyshev

formula:

9:(x) Pnl—l(x)

jg(t)dt.

b;za 1 g(t)dt :%[f(tl)+ fty)+...+ f(t,)],

then none of n 3,456,7,9, 4, t,, ..
Chebyshev's values in section [-11][3].

Lt are
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