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1. Dirixle integral.

Tsinx
J= .[—dx There are many ways to calculate the Dirichlet integral. We calculate the value of this Dirixle integral
0

X
using parameter-dependent integrals. for this
Tsinax
J = dx, (>0
= [T g, (a>0)

0

we look at the integral.
This is intagral « differentiate according to the parameter. However, ¢« differentiate by

J, T
= Icos axdx
da

integral according to Leibniz's rule. For this reason, e, k >0We introduce the concept of "convergent multiplier".
That's why

o0

3 (@)= [e™ S‘”X“de, (@20, k>0)
0

function
Ji (@) from the function o Taking the specific product of, we find:

aJk—(O{)=Ie‘kX cosaxdx=1.
oa 0

The function under the integral in the above integral ae[O,oo) is always present and integral convergent. By
integrating it into two parts

| = k
a’+k?
we find that
And so,
A (a)  k
oa a’+k?’
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From this,
a
J,(a)=arctg IJFC
occurs.
J,(0)=0 attitude C=0 and J, (o) =arctg % It turns out that
a =const ifso J, (@) expression k remains a function of. k — +0 If we go to the limit in, then
. . a) «
J, = kILrPo‘]k(a) = kILrPO(arctg Ej =5

we have equality.
In particular, @ =1 when

J _J= J-smx _7

It turns out that
2. Euler-Poisson integral.

This is in this paragraph J = Je’XZdX - We calculate the value of the Euler-Poisson integral. To do this, first x =nt We
0
will do the replacement here n arbitrary positive number. In that case

J= n-Te‘”Z‘Zdt

is equally appropriate. To both sides of the equation e " multiplying the expression, and then0 and o until n
Integrating on the following

J -Te‘“zdn = Te‘“zn dnTe‘”ztzdt
0 0 0

or

J =Ine‘"2dnje"2tzdt

we create an equation. In the calculation of the last integral, by substituting the variables, we get:

el e )

0 0

i ~d arctgt|
291+t

From this

J=—

2
equality is appropriate.
3. Laplace integrals.

This
T COS X T Xsin Bx

=|——=dx and L, = | ——-dX, (a, >0
b -([a2+x2 2 !0{2+x2 (. 5>0)
integrals are called Laplace integrals.
This
< —t<(a2+x2) 1

e dt =

J‘ a’+x?

0
using the equation

L, = I cos ,Bxde e gy
0 0
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we create an equation. By changing the order of integration, the following
L = Te”’zt dt Uzetxz CoS X de = T J(t)-e ™ dt

we cn:ate an eqflation. Here 0

J(t) = Te‘txz cos Bx dx

According to the method of calculating the integral [2],

1 [z 2
Jt:—,/—-e “
® 2\t

we find the relationship In that case, according to [2],
\/_ —azt—ﬂ—z
J' a .

ﬁ

occurs.
t = z% If we enter the switch,

2 o (. BY 0
L= \/7.fe 42dz ‘Z“ﬁ.([e( Z)dz=ge“"/}-'(|;e‘ydy=%-e‘”‘/’

we form a reIatlonshlp.
And so,

T _ap
=—-f
L 20

equality would be appropriate.

__ g
L=~

considering the relationship, L, for we have the following equation:
7[ —Q

L==e*
2

4. Fresnel integrals.
This

F, = [sinx’dx and F, = [ cos x’dx
0 0
integrals are called Fresnel integrals. The following
‘sin xz‘ <1, ‘cos xz‘ <1
because the inequalities are reasonable F, and F, integrals are convergent integrals. To calculate their value X* =t

make the switch. It was formed

F= jsmxzdx_—'[mdt nd F, = J.cosxzdx_—_f&Stdt

1
under the integraIsT We replace the expression with the following integral:
t
1 T —tn?
—=—=|e""dn.
el
The result is the following equation:

smt 2 7. T
— dtfe™dn .
j \/;'([smt t'([e n

In the last integral we replace the variables of the integrals:
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tsint 2 7. T 2 % T 2 % dn 2
F=|—dt=—|sintdt|e™dn= dn| [e™ sintdt |= - . =
=PE e fol erama)- il 27

we create an equation.

Ny

S

=0

Similarly, we construct this equation F, =
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