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ABSTRACT

This article shows examples of solving integrals known from the course of mathematical analysis, as well as methods
of solving given integrals using functions called Logarithmic integral function. In addition, the integral equations are
simultaneously solved by the method of integration by pieces into the differential. In turn, these types of solved
examples are very important instructions for students of mathematics, physics and engineering.
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INTRODUCTION

We know that the problem of calculating some theory, because this function is very important for
indefinite integrals in the course of mathematical approximate calculations.

analysis becomes very complicated and incalculable, in

these cases we have to introduce some definitions and li(x) — fidx

solve the integrals. One such definition is the concept Inx

of logarithmic integral functions and hyperbolic
functions. Let's first give information about the
concept of logarithmic integral function. Usually,
functions of this type are called logarithmic or integral
logarithmic functions and are denoted by the term
"li(x)". This function plays a key role in solving

We introduce the graph of the logarithmic integral
function and some inequalities related to it, the Maple
program was used to draw the graph, which was
certainly very useful in drawing the graph of the
function. We also get some results by comparing the

examples of physics and mathematics and number function li(x).
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This function, in turn, can be compared as follows, i.e

li) = 0 (=)

Inx

Here is an O (capital O symbol) and it looks like this

x k!
™ K
In x o (Inx)

lix

The above comparisons help us solve calculus examples, for example the Riemann Hypothesis.

lix 14 1 + 2 N 6 4
X Inx (Inx)2  (Inx)3
Inx

li(x) — ﬁ —0 ((lnx—x)2>

From this we arrive at the following inequality, i.e

14 1 <li(x)lnx<1+ 1 N 3
Inx x Inx (Inx)?2

Since we used some hyperbolic functions in the calculation of the integral in the examples, we give the
following information.
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Hyperbolic functions

Hyperbolic functions belong to the family of elementary functions, are determined by the exponential function and
are closely related to trigonometric functions.

Below is information about these features:

ex_e—x

2 )

Hyperbolic sine function- shx =

e*+e™
2 )

Hyperbolic cosine function - chx =

. . _ shx _ e*-e™
Hyperbolic tangent function- thx = et e

. . chx  e*+e™*
Hyperbolic cotangent function- cthx = —— = ———;

1 2
A hyperbolic sequence function-schx = — = ;
YP q chx eX+e™x’

1 2
Hyperbolic cosecant function- cschx = — = :
yp shx eX—e=x

Example 1. Calculate the given integral for all (a>0) numbers

eax
dxf—
X
We use the logarithmic integral function to calculate this integral.
) 1
lilx) = f—dx.
Inx

In that case, the given integral is solved using the differential subsumption method.

eaxd _fld ax _J 1 d(ax)_[ax_t]_-fldt_
xx_ ax(e)_ lne“xe _e__lnt_

=1li(t)+C =li(e*™)+C.

The use of the li(x) function plays a key role in solving the above example and is very important in calculating the
integral.

Example 2.
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2

f(1-3 v

X
When calculating this indefinite integral, we use the logarithmic integral function and the above equality f%dx =

li(e*) + C.

2 X X

2 4 4 e e
f(l——) -e"dx=f(l——+—2)exdx=fexdx—4f—dx+4f—2dx=
x X x x x

1 1 e*
=e"—4lie"—4fe"d(—)+€=e"—4liex—4<e"-——f—dx)+6=
x x x

1 1 1
=ex—4liex—4(ex-;—liex)+C=ex—4liex—4ex-;+4liex+C=ex—4ex-;+C

Similarly, we calculate the following integral:

Example 3.

[

-X
When calculating this indefinite integral, we use the logarithmic integral function and the equality f%dx =

li(e™) + C shownin the first example:

1 e e .
f(l——)-e‘xdxzf e ¥ ——)dx =fe‘xdx—f—dx =e *—lie?*+C
x X x

In addition, the logarithmic integral function is also important for solving the following examples, it can be seen from
the examples solved above that

eax
[ —

ax?+bx+c ax +b
integrals of this form can be calculated using the logarithmic integral function.

eax
0
(@0

Example 4.

Calculate the given integral:

02X
—d
fx2—3x+2 X
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When calculating this indefinite integral, we also rely on the equality shown in Example 1:

2(x-2)

f e?x d—fzx(l 1>d_4fe
x2—3x+2 x=)e x—2 x—1 x=e x—2

2(x-1)
—ezf T da-D= et lie?¥72) — 2. Jje2-D 4 ¢

d(x—2) -

Similarly, we calculate the following integrals:
Example 5.

Calculate the given integral:

xe d
f(x+1)2 x

Using the equation in Example 1, we solve:

xe* (x+1)e
f(x+1)2d T f( T

ex+1 1 1 1 ex+1
=Jx+1d("+1>+fe"d(m)=li(ex“)+e’“'x+1‘zfx+1d<x+”+c
9 1 x 1
ZUiE) + == (e + = —— (1—g) li(e**1) + ¢

Thus, we use the logarithmic integral function to solve the following final integral.

4
fezx-—x dx=fezx(x2+4x+12+ 32 + 10 )d
(x —2)2 x—2 (x—2)?

2(x-2) 1
=fe2x(x2+4x+12)dx+3264f dx—16fezxd< )=
x—2 x—2

1 . eZ(x—Z)
—2 —2 =
> e f o d(x )) +C

e
= T(x +3x + ) + 32e*lie?2™-2) _ 16 (ezx o

e 21 1
= T(xz +3x+ —) +32e*1i(e2572) — 16¢2* 5t 32e*li(e?* D) + ¢ =

2
e 21
= T(xz +3x+— - 32) + 64etli(e2*D) + ¢
CONCLUSION these types of integrals, we used notations that bring
us convenience. In addition, we use the li(x) function to

So, in the calculation of integrals, we come across .
! grais, calculate  complex integrals of the form

certain types of integrals, and in the calculation of
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[ e iy (b2 —4ac=0). In addition, the 2. Alimov Sh.0., Ashurov R.R. Mathematical analysis.
ax*+bx+e ’ Part 1. "Rainbow" publishing house/ Tashkent 2012
logarithmic integral function makes it much easier for ) ) T ] )
students to calculate this type of integrals. 3. Popov L.Yu. Problems of increased difficulty in the
course of higher mathematics. St. Petersburg,
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