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The Boltzmann equation [1] that describes the evolution of rarefied gases is one of the main equations of the kinetic

theory of gases. For a model of hard spheres, the equation has the form:

D(f) = Q(f. /), (1)
where the left-hand side of the equation is the differential operator:
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and the right-hand side of (1) is the collision integral, which for the hard spheres model is as follows:
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where f(t,z,V) is the distribution function of particles.

The solution to this equation will be look for in the next form:

flt,z, V) Z(pztx i(t,x, V), 4)
where
8\ 3/ .
M;(t,z,V) = p; () e BlV=Va© (5)
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The density
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pi = poie” (6)

where pg; is a nonnegative scalar constant, the parameter §; is the quantity inverse to the absolute temperature:
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the vector w; is the angular velocity of the gas flow as a whole with which it rotates about some axis, and r? is the
distance between the molecule and the axis of rotation xg;:
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(here [a,b] is the vector product of the vectors a and b) the vector ug; Lw; and it is the linear velocity of the axis of
the i—th rotating gas flow. By XA/Z-, we denote the translational velocity of the flow included in the mass velocity:

Vi=Vi+ [wi, @ — uggt]. (10)

The coefficient functions ¢; (¢, ) are nonnegative smooth functions on R* and their norm:
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is not equal to zero.



The aim of the work is to find the form of the coefficient functions p;(t, z) and the conditions for the hydrodynamic

parameters of Maxwellians for which the uniform-integral error:

=A(Bi) = sup |D(f) = Q(f, f)|aV (12)
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can be arbitrarily small.
Theorem 1 Let the coefficient functions have the form
it @) = Py (t, z)e Pt (13)

where ¥;(t,x) > 0 are smooth nonnegative functions and their norm (11) is not equal to zero. We require that all

function series with one of the following common terms
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converge uniformly on the R* after multiplying by po;. Suppose that
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w; = woeif; Y, my = 1 (15)
Then there ezists a function A’ such that
A< A (16)
and:
1. if m; > %, then:
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2. if m; = %, then in the right-hand side of (17) there is the additional term:
- i [woir Vi = woi " (18)
= Poi | |Woi, Vi — Uos Sup - Pi;
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3. if% <my; < % and vectors wy;, (YZ — u(),») are parallel
woi || (‘72 - UOz’) ) (19)
then assertion (17) is also true;
4. if m; = i and
_1
w; = wo;sifB; T, (20)

where s; are positive constants and, in addition, require the validity of (19), then in the right-hand side of (17)

there is the additional term:
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The sufficient conditions for minimizing the deviation (12) are presented in the following corollary.



Corollary 1 Let the functions v;(t, ) have the form:

bilt) = Ci (v = Tit) (22)
vitt2) = B, ([, V1]). (23)

and let the functions C; and E; satisfy the conditions of Theorem 1.

In addition, if one of the following conditions is true:

Vi=V;, (24)
supp @; Nsuppp; =0 (i # j), (25)
d— 0, (26)

then, for m; > %, the error (12) can be made arbitrarily small. For m; € (4, 2] (12) is infinitesimally small if the

condition (19) of Theorem 1 is fulfilled. For the value m; = +

7> we will also require that

s; — +0. (27)
Below is a theorem that contains another approach for obtaining coefficient functions in the distribution (4).

Theorem 2 Let all function series with a common term of (14) after multiplying by a factor ePiwirl retain the

convergence uniformly on R*. We also assume that the condition (15) remains true and (19) is valid.
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Then there exists a value A’ for which (16) is true, and

lim A" = ZpOl sup (Mz(tvx)
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where:
e[in,x—UQit]z’ mi — %
uz(t,x) = 1
1, m; > 5
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