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bunda
(hoH (k) f)(P) = ek~ (P) f(P)

exn(pP) = e(p) +7e(k — p),

g(p) = Z(l — COS pz)? pP= (p17p27p3) € T37
=1

—~

1)) = | Fls)is

Bu yerda p > 0 -zarrachalar o’zaro ta’sir energiyasi,y > 0 -zarrachalar massalar nisbati. Muhim
spektr turg'unligi hagidagi Veyl teoremasiga ko'ra h,, (k) operatorning muhim spektri hg - (k)
operatorning spektri o(hg(k)) bilan ustma-ust tushadi, ya'ni:

Oess(Pur(K)) = 0(hoy(K)) = [Eminy (K); Emaz (K],
bunda

q€eT3

3
Emingy (k) = min eic, () = 3(1+7) — S v/T+ 2y cosk; + 77
=1

3
Emaz(K) = maxex,(q) =3(1 +7) + Z V14 2ycosk; +72

€T3
a i=1

Faraz qilaylik

i) = L+ ( [

bo’lsin. Yuqoridagi integral ostidagi funksiya q = 0 nuqtada aynimagan minimumga ega
bo’lganligi uchun ushbu integral chekli bo’ladi.

Teorema 1.Faraz qilaylik o > po(7y) vay > 0 bo’lsin. U holda iztiyoriy k € T* uchun hy, (k)
operator muhim spektrdan quyida yagona oddiy z,.(k) zos qiymatga ega.

Teorema 2. Iztiyoriy v > 0 va pn > 3(1 + ) uchun quyidagi baho o’rinli:

9(14~)?

- + 3(1 +7> - < Zu,’\/(()) S Zu,’y(p) S Zu,’y(ﬂ') < - + 3(1 + 7)7

bunda 0= (0,0,0) € T3, m = (m,7,7) €T
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Following [1]-|2], denote by S the set of all possible kinds of stochasticity and denote by M
the set of all possible multiplication rules of cubic matrices.

Denote Ry = {z € R : z > 0} and by MP = (PEZ]) "' a cubic matrix with two
i.j k=1
parameters.

A cubic matrix P = (p;r)i 5= is called (1, 3)-stochastic if

Dijk = 0, Z pije = 1, for all j.
ik=1

Definition. A family {M®4 : s ¢ € R,} is called a Markov process of cubic matrices (or
a quadratic stochastic process (QSP) of type (13|u) if for each time s and ¢ the cubic matrix
M5t is stochastic in sense (1,3) € S and satisfies the Kolmogorov-Chapman equation (for
cubic matrices):

Mt = plsT] *,, Ml forall 0 <s<7<t

with respect to the multiplication p € M.
The elements of the matrix Mt can be renumbered as

M[Svt} — <P'[Svt}> m—1

4k )i k=0

Let f(s,t) =1 <§g)) + 1), where ® is an arbitrary function with ®(s) # 0;

( f(s,1) f(s,1) flsit) 1-— 3f(8,t)>

Mst —

%_f(87t> %_f<37t) %_f<37t) 3f(5at)_%

The matrices M[®% s, ¢t € N, s < t generate a discrete-time QSP of type (13]u).

Let us give the time behavior of the distribution 2" = (xét), :r;gt)) € S'. Fix s > 0 and by

take a vector (9 = (2§, 2{") € S,
For fixed s > 0, given vector 2(*) and any ¢ > s, we get

- (b )0+ (- 5) 0
= (5 mn) ' (5 o)

The time behavior of z® depends on function ® (which by our assumption satisfies —1/3 <
O(t)/P(s) < 1/3). If for example, @ is such that

R0 , 11
1 - th ——, . 1
S Ten T @ ith w e =15, 35 (1)

In case when the limit (1) does not exists then limit of z® does not exist too.
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CB4A3AHHBIE COCTOAHUNA CUCTEMHBI /IBYX BO30OHOB C
IMMNJINMHAPNYECKUM IIOTEHIIMAJIOM HA PEIITETKE

A6aynnaes 2K.M.!,dpramosa I11.X.2

lCamapkanickuit rocynapersenneiii ynusepenter, Camapkami, Y30eknucTan
jabdullaev@mail.ru
?Hapowniicknuil ToCcyIapcTBeHHBII Negarorndeckuit mactutyt, Hason, Y36ekucTam,
sh.ergashova@mail.ru

B s10i1 pabore paccMaTpuBaIOTCs CBA3aHHBIE COCTOSHUSI TaMIJIBTOHUAHA H cucremb JIBYX
OO30HOB Ha TPEXMEPHOIl peleTke Z3 ¢ MUIMHIPUIECKIM MOTeHIagoM 0. MBI m3ydaeM Juc-
KPeTHBI criekTp cemeiictsa oneparopos Ipemunrepa H(k),k € T3, coorsercrytomuii ra-
MUJTBTOHUAHY He MHBAPUAHTHOM TIOIIPOCTPAHCTBE L193.

[osmbiii rammisTonuan H neficTByeT B rusibbeprosoM npoctpanctie 5" (72 @ Z3) u co-
CTOUT U3 Pa3HOCTU CBOOOJHOIO IaMUJIbTOHUAHA, Hy u morennmana B3auMoseiicteus Vs JIBYX
wacrur (em.[1],[2]) Te. o X

H=H,— V.

[lepexo/; B UMITyJIbCHOE IIPEICTABIEHNE OCYIIECTBIISIETC ¢ TIOMOIIbIO TIpeoOpaszoBanusa Dy-

pbe. lamuibronnan H B UMITYJIbCHOM TIPEJICTABICHUN PA3JlaraeTcs B MPSIMOil MHTErpas (CM.

[3])
H= | ©Hk)dk.

T3

Caoit H(k) oneparopa H ymurapro sksumsaienten omneparopy H (k) := Ho(k) — V, koropsrit
HasbiBaercst oreparopom Illpenunarepa. Omneparopsr Hy(k) u V' geiictBytor B rusibbGeproBoM
npocrpanctse LS(T?) := {f € Ly(T?) : f(—q) = f(q)} no dopmynam:

(Ho(K))(D) = ex(p)f(P).  2x(p) = 3 2(1 — cos 2 cos ),

j=1

(V) (p) = (2m) / vla—s)f(s)ds, v(a) = (Fo)(q),

T3
OTHOCI/ITe.HbHO IIOoOTEeHIIaJIa ?A) npearoJiaracrcd, 9To

R R v(|nl|), |ni|+|ng <1

rae |n| = |ny| + [ng|+|ns| u 0 : Z, — R youBaomas dyuxmms na Z, := NU{0} u v € lo(Z,).
Hocurens norenmnmaa v coBiiaaeTr ¢ MHOXKeCTBOM D :

D = {n = (nl,ng,ng) c Z3 g € Z, |n1| + |n2| S 1}
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