116 «IlecTrie BoraasoBckue YyTeHnsi 0 OGBIKHOBEHHBIM AWM dEepeHIaTbHBIM YPABHEHIAM »

A
st oneparopa Az’ "5 TOTy4EeHO KOMIIO3MLIMOHHOE Da3/IOKeHue:

1 \
AS sp(x) = gMchsAS’_iM(w.u)/s—l1’\’1/597’\1 B (3)

rae Ag’i‘ — onepaTop npeobpasosanus suaa (1, dbopmysna (37.2))

y _ $)e—1
(AGp)(z) = /(”xr—(tc)j—‘ J(a-1)72(Az — ))() dt,
0

Mg, N, — snemenTapHsie onepatops! [2, 3|, onpeiensemsie 11 dynxkwan f nouru sciony B Ry
crenyoniuM 06pa3oM:

(Mcf)(z) = 2°f(z) (E€C), (Naf)(@)=f(z") (@€ a#0)
YeTaHABIMBAIOTCS YCAOBHUSI OTPAHMYEHHOCTH OIIEPATOPa Af,:\J 5
U CIIpaBeJIMBOCTh NpeacTaBienus (3) B BECOBOM mpocTpaHcTse (2):
Ha ochoBanuu sToro u [2, semma 1] nosydero ciefyioliee npeICTaBieHIe PEINEHNs] ypaBHe-
Hus (1):

CTOsImero B JeBolt uacty (1),

o(@) = SN My oy 1y/5A07" Nijs Moo f (). (4)

JokazaBaloTcs HeOOXOAUMBIE H JOCTATOUHBIE YC/IO0BUsI DAa3pelIMMOCTH ypapHeHust (1) B Ipo-
crpascTBe (2) ¥ CIpaBeUIMBOCTD npeAcTaBieHus (4).
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B paGore [1], MoCBsIIEHHO} HCCIEIOBAHMIO MOZEJU CIy4alHO-MATPUYHOIO THIA C SIAPOM
Jlareppa, noiydena cucrema HeauHeHHBIX AuddepeHIHAIBHBIX YPaBHEHU

1 f
sq = (55 - % B N>q+ (VNN +a)+up, o =d, (1)

sp/=_(\/N(N+a)—w)q—<%s—%-—]\/>p, W = p? | 2)

C HEM3BECTHBIMU PYHKIUAMH ¢, U, D, W HE3aBUCUMO} IepEMEHHON § H mapameTpaMm o, N.
Vcnonsays meron pesonancos (dopmanbubiit Tect [Tennese) (2, 3] mokazana
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Teopema. Cucmema dudpeperyuarvrnz ypasrerudl (1), (2) ydosaemeopaem Popmarvromy
mecmy Ilenaese. :

PaccMoTpeH BOIIPOC 0 CXOZMMOCTH IOy YEeHHBIX IIPY UCIOJb30BAHUM METOLa PE30HAHCOB (hop-
MaJIbHBIX panos (ynosiersopstromux cucteMe (1), (2))

- - 2
q=a_1’rl+a1T+a272+..., T =8 — 8p, u=C_1T1+Co+ClT+CQT +...,

p=b_1T A bir+bor? ..., w=d_17  +do+diT + daT?,
COMEP?KALIMX YeThIpe MPOU3BOJIBHBIX lTapaMeTpa Sy, a-1 # 0, a1, bg.
Jluteparypa

1. Tracy C. A., Widom H. Fredholm determinants, differential equations and matriz models // Commun.
Math. Phys., 1994. V.163. P. 33-72.

2. Ablowitz M. J., Ramani A., Segur H. A connection between nonlinear evolution equations and
ordinary differential equations of P-type // J. Math. Phys., 1980. V.21. P.715-721.

3. Kynpamos H. A. Anaaumuneckas meopus HeauretHux duddepenyuaronn ypasrenud. M.-Vxesck:
WHeruTyT KOMIIBIOTEPHBIX HCC/egoBanuit, 2004.

A MATHEMATICAL DESCRIPTION OF A ONE-DIMENSIONAL DISCRETE
VELOCITY MODEL OF NON-SYMMETRIC PARTICLE SYSTEMS

H.M. Hubal

Lutsk national technical university, computer science and information technologies.faculty, Lutsk, Ukraine
galinagbi@yandex.ru

Non-equilibrium states of infinite particle systems can be described by infinite sequences of
distribution functions that are solutions to the Cauchy problem of the BBGKY hierarchy of
equations.

The BBGKY hierarchy solutions can be constructed as the iteration or the functional series.

A solution of the Cauchy problem for the BBGKY hierarchy of equations can be represented
in the form of an expansion over particle groups whose evolution is governed by the cumulants
(semi-invariants) of the evolution operator of the corresponding particle group [1-3].

Consider a one-dimensional discrete velocity model of mixture of gases, i.e. a non-symmetric
system of many particles interacting as hard rods of lengths ¢ > 0 and masses m = 1. The
configurations of such a particle system must satisfy the inequality gi+1 > ¢; + 0, i€ Z*\ {0}.

Denote by Wy = {(g—s;,-.-1¢s;) € R® | giy1 < ¢; + 0 at least for a single pair (5,i + 1) €
€ ((—s2,—s2+1),...,(—1,1),...,(s1 — 1,81))} the set of forbidden configurations. The set
M, = (R°\ W;) x V9 is the phase space of the particle system.

Consider the linear space L!(R® x V) of summable functions fs(z_s,,...,Zs, ), each defined
on the phase space Mj, non-symmetric under permutations of the arguments (z_g,,...,zs,),
equal to zero on the set W with the norm

I fsll = Z /dq—52---d‘151IfS(x—Sz,--wwﬂ)!-

U—gg;- - - 1Usy €Vvs RS

Define the set L}(R® x V®), everywhere dense in L*(R® x V), of functions f; € L}(R®x V?)
with compact support in the phase space M, which are continuously differentiable with respect
to the configuration variables (g-—s,,...,¢s,) and equal to zero in an e -neighbourhood of the set
W of forbidden configurations.
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