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©.A. Hypanwes
XOCHIIAJIA COHJIM MHTEI'PAJUIAILL ®OPMVIIAJIAPH

Vm6y umma Ly (0,1) dasocmna orrruman keaaparyp GopMynanap Kypuil Macanach Kapanras. bysna keaaparyp
HUFUHIN MHTErpa OcTANArd (QyHKUUAHUHT TYyTYH HyKTanapiard KuiiMamiapuiaH Ba yHHHT OUPHHYM, YIUHIH Ba
GermEay  TapTHOMH XOCHIATAPHHUHT MHTErpaniall WHTepBald OXHpIApHAard KUiMATIapuIaH TamlKWil TONTaH.
HMmpa ontuMan keapduimentiap TOmm6, XaTomik Gy HKIMOHAIE HOPMACH XUCOOIaHraH.

F.A. Nuraliev
FORMULA OF NUMERICAL INTEGRATION WITH DERIVATIVES

In this paper in the space Eg,_m) (0,1) the problem of construction of optimal quadrature formulas is considered. Here
the quadrature sum consists on values of integrand at nodes and values of first, third, fifth derivatives of integrand at
the end points of integration interval. In the work the optimal coefficients are found and norm of the error functional is
calculated
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CRITICAL VALUES OF A NEAREST-NEIGHBOR SYSTEM ON A CAYLEY TREE
(Ilpeocmasneno axao. AH PY3 III.A. Aionosbim)

For several models on Cayley trees (such as Ising and Potts models with competing interactions) the full
description of translation-invariant and periodic Gibbs measures has been obtained (see [2]).

The Cayley tree (Bethe lattice) 3* of order k > 2 is an infinite tree, i.e., a graph without cycles, such that
exactly k+1 edges originate from each vertex (see [1]). Let 3F = (77, L) where V is the set of vertices and L
the set of edges. Two vertices x and y are called nearest neighbors if there exists an edge '€ L connecting
them and we denote / =< x,y >.

It is well-known that there exists a one-to-one correspondence between the set V' of vertices of the
Cayley tree of order k > 2 and the group G, the free product of k+1 cyclic groups of second order with
generators @,,d,,...,4; 1.
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A configuration o on V is then defined as a function x ¥ —[0,1]; the set of all configurations is [0.17".
For AcV a configuration o, on 4 is an arbitrary function o, : 4 —[0,1]. Denote Q, =[0,1]* the set of all
configurations on A4.

We consider a model where the spin takes values in the set [0,1], and is assigned to the vertices of the
Cayley tree.

The (formal) Hamiltonian of the model is:

H(O-) =-J Z> é:o'(x)o‘( y) (1)
<x,y>eL
where J € R\ {0} and &: (u,v) €[0 A" - ¢, € Ris a given bounded, measurable function [1]

Let / be the Lebesgue measure on [0,1]. On the set of all configurations on A the a priori measure 1, is
introduced as the 4 fold product of the measure 1. Here and further on |4| denotes the cardinality of 4. We
consider a standard sigma-algebra B of subsets of Q =[0,1]" generated by the measurable cylinder subsets.
A probability measure x on Q is called a Gibbs measure (with Hamiltonian H) if it satisfies the Dobrushin-
Lanford-Ruelle (DLR) equation, namely for any n = 1,2,... and o, € Qy :

u{oeQ:o|, =0} = j“u(da))v;f%l ,

Q

where vi is the conditional Gibbs density
0’an+1 ( n) = I ) p( IBH(Gn ” 2 IWn+1 ))
n+l

1
and f = T T > 0 is temperature.

Let L, ={<x,y>eL:x,yeV,} and Qy is the set of configurations in ¥, (and Q, that in W).
Furthermore o |Vn. and @ |W denote the restrictions of conﬁgurdtlons o,0eQtoV, and W , respectively. Next

o,:xeV,—>o,(x)1s a conﬁguratlon in ¥, and H(o, | @|y ) is defined as the sum H(] D+U(0,, 0l )
Where

H(O' ) =—J z ‘Jc’n (0o, (y)?

<x,y>el,

U(Gn s @0 |Wn+1) ==J Z 50,, (x)o(y) *

<X,Y>:
xeV, , yew,

Finally, Z, (@ |W,,,) stands for the partition function in ¥, with the boundary condition @ b,
Z,(@ly, )= [exp(-BH(G, | @y, Ny, (d5,).
Qy,

Write x<y if the path from x’ to y goes through x. Call vertex y a direct successor of x if x>y and x,y are
nearest nelghbors Denote by S(x) the set of direct successors of x. Observe that any vertex x # x* has k direct
successors and x? has £+1.

Let h:xeV —>h, = (h, .t €[0,]]) € R be a mapping of x e ¥ \{x’}. Given n=1,2,... consider the
probability distribution 2™ on Q;, defined by

n+l

/u(n) (.O-n) = Z;I eXp(_IBI{(O—n) + Z ko‘(x),x)ﬁ (2)
xXeW,
Here, as before, o, : x €V, — o(x) and Z is the corresponding partition function:
Z,= [ exp(-BH(G,)+ X hz ), (d5,). 3)
QV,, xeW,
The probability distributions 4" are called compatible if for any n>1and o,_, € Qy
J" (0, v @), (d(@,)= 1" (o, ). “@
Qu,

Here 0, v, € Q; is the concatenation of o,_; and ®,. In this case.

Proposmon 1. [3]. The probability distributions y(”) (o- ), n=1,2,..., in (2) are compatible iff for any
x e V' \{x"} the following equation holds:

1
[exp(JBEN f(u, y)du
fex= 113 )
Y3 [ exp(JEy, ) f (s y)du
0




|[| AOKAAABI AKAAEMUY HAYK PECITYBAMKHA Y3BEKMCTAH ][l

Here, and below f(t,u) =exp(h, . —h, ), t €[0,1] and du = A(du) is the Lebesgue measure.

From Proposition 1 it follows that for any h=1{h, e R x eV} satlsfymg (5) there exists a unique
Gibbs measure u and vice versa. However, the analysis of solutlons to (5) is not easy. This difficulty depends
on the given function ¢.

Let &, be a continuous function; we are going to construct functions &,, under which the equation (5)
has at least two solutions in the class of translation-invariant functions fz,x), i.e., f (¢,x) = f(¢), forany xe V.
For such functions the equation (5) can be written as

iK(t,u)f(u)du
fO=| ’ (6)

IK(O, u) f(u)du

0

k

where K (t,u) =exp(JBE,,), f(1)>0,t,u<[0,1].
We put
CT0,1]={f e CI0,1]; f (x) = 0}.
We are interested in positive continuous solutions of (6).
For every k e N we consider an integral operator /, acting in the cone C "[0,1] as

(H, )= _I{K(t,u) f*w)du, keN.
0

The operator H, is called Hammerstein’s integral operator of order k. This operator is well known to
generate ill-posed problems Clearly, if k > 2 then H_is a nonlinear operator.

It is known that the set of translation-invariant GlbbS measures of the model (1) is described by the fixed
points of Hammerstein’s operator (see [6]).

Let k > 2 in the model (1) and

Ein =600, 0)= %ln(l + 93\/4(; ——;-J(u —%) J t,uel[0,1]

where 0 <@ <1. Then for the Kernel K(#,u) of Hammerstein’s operator //, we have

K({tu)=1+ 9#4@—%)(”———;—].

We define the operator V, : (x,y) € R* = (x', ") € R* for even k > 2:
p k

=3 (}(f 200 4,()
Vewy)=4 %)
y=3 3 [l fo(%ey)""’m)

1=13,..k-1

and for odd k > 3:

1=0,2,...,

=3 ¥ [}’(ﬂiay)wk(n

Ve(x, ) = &

y=3 3 (ﬂx’(i/iay)k“lBk(l)

1=1,3,....k—1
Here we denote

A (D= . 2 + 3

U k-1 (k+2-Dk+1=1) (k+3=-D(k+2-Dk+1=1)’
A R4 R4

B,(l):=

2(k+1—l)_2(k+2—l)(k+1——l)+(k+3—l)(k+2—l)(k+1—l)_
S 3/4
(k+4-D(k+3-D(k+2-D(k+1-1)
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Theorem 1. A function ¢ € C[0,1] is a solution of Hammerstein s equation

H )= 1)

o) =x+y'603 ,4(1‘ - %),

where (x',y") € R? is a fixed point of the operator V, (7) and (8).
Theorem 2. a) If 0<6< Py then Hammerstein's operator H, has a unique (nontrivial) positive fixed

iff (t) has the following form

point in C[0,1];
b If % < 0 <1, then there are exactly three positive fixed points in C[0,1] of Hammerstein s operator.
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I'.H. botupos
KDJW JAPAXTUIATH AKUH-KVTIHUIAP CUTEMACHHUHI KPUTHUK KUHNMATJIAPU

Vmby Makonaaa MKKUHYM Ba YH/IAH I0KOpH TapTubmu Komu mapaxThja aHuKIaHTaH SHT AKAH Y3apo TabCupiu

xaM7a ciiH Kuiivarapu [0,1] (canokens) TYamaan 6yaran Mogen kapanran. Llysusriek, arap 0 < < —;‘- (6y epna

6 MOfIeTHIHT MapaMeTpH) OYJIca, SroHa TpaHCTIaHoH-HHEBapHanT I'ue0C YaoBU MaBKyANUIY; arap ——- < 8 <16ynca,
3 Ta TpaHCTAUNOH-UHBapuaHT I ub6c YIraoBnapn MaBxXyUIATH KYpacTHIIATH. 3k

I'H. borupos

KPUTUYECKUE 3HAYEHMS BIIDKAMIIINX COCEJIEM CUCTEMBI HA JIEPEBE K3JT1

B 5T0it cTaThe paccMaTpUBAeTCA MOJENb B3aMMOZEHCTBUS Ommkaiimmx coceneil W (HecdeTHOro) Habopa 10,1]

N k
CTIMHOBBIX 3HaueHuil Ha aepese Kamn I° mopska k > 2. Jloxasano, aro ecnu 0 < 6 < E,;:’ (rae mapameTp 6 Mofenu), T

5
IS MOJIENHU CYIIECTBYET €AMHCTBEHHAS TPAHCIIALMOH-IHBapuanTHas Mepa [ub6¢a; eciu -3—-— < @ <1, T0 cymecTByeT

TpH TpaHCHAIHOH-HHBAPUAHTHEIE Mepsl I mo6ca.

Byxapckuii rocy1apCTBeHHbIH YHUBEPCHUTET Jlata mocTyIUieHns
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CPABHEHUE PUCKOBBIX CUTYAIINIA B AKTYAPHOM (CTPAXOBOW)
MATEMATHUKE

PaccMOTPHM HEKOTOPYIO CTPAXOBYIO OPraHU3ALMIO (KOMIIAHHIO ), BBITY CTHBILYIO M IIPOJABLIYIO 1 CTPa-
XOBBIX HOJMCOB. [lyCTh pe3epBHBIN KanuTai (HelerajbHbIi KanuTan) koMianuy pasen S. [peanonoxum,
YTO KXl CTPAaXOBOi KOHTPAKT BJI€UeT 3a cOOO0M CTpaXoBbie BBILIATEI KIIMEHTAM, KOTOPbIE BIISIOTCS He-
3aBHCHMBIMU CIIyYalHBIMU BeimuvHaMu (C.B.). O003HaIMM C.B. BBIIIATHL | — My KiauenTy depes X. Toraa
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