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Let k = 2. Finding translation-invariant splitting Gibbs measures (TISGMs) reduces to solving the
equation
0y —ny? 4+ (62— 0+ 1)y — 2060 = 0. (1)

One can show that there exists a unique critical value 6. ~ 0.302 that satisfies the equation such
that

e If # > 0., Eq. (1) has a unique positive solution, denoted by ;.
e If = 0., Eq. (1) has two positive solutions, denoted by ys < ;.
e If # < 0., Eq. (1) has three positive solutions, denoted by y3 < y2 < y1.

The TISGMs associated with the solutions y; are denoted by p; for ¢ = 1,2, 3.

We have

Theorem 1. For the four-state SOS model on the Cayley tree of order two the following
assertions hold:

e There are values 6 (~ 0.172), 9:2(§ 0.4323), f3(~ 2.2698) and 9A4(%A3.573}) such that the
measure y is extreme if 0 € (62, 603) and is non-extreme if § € (0,601) U (64, +00).

e The measures ps and p3 are non-extreme (where they exist).
LITERATURE

1. Georgii H.-O. Gibbs Measures and Phase Transitions. Berlin: W. de Gruyter, 1988.
2. Preston C. J. Gibbs States on Countable Sets. London: Cambridge University Press, 1974.
3. Rozikov U. A. Gibbs Measures on Cayley Trees. Singapore: World Scientific, 2013.

A Modified AA-Proximal Point Type Iterative Algorithm for Convex Optimization
and Fixed Point Problems

Sulaymonova S.S

Academic lyceum of Bukhara Medical Institute, Bukhara, Uzbekistan;
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In order to identify common solutions of convex optimization and fixed point problems in
uniformly convex Banach spaces, we present a proximal point type version of the AA-iterative
technique in this work.By using the accelerated structure of the AA-iteration, the suggested
approach generalizes the well-known proximal point algorithm and achieves a faster rate of
convergence. A numerical comparison demonstrates the effectiveness of the suggested method, and
some convergence theorems are established under common assumptions.

Nonlinear analysis relies heavily on convex optimization and fixed point theory. For approximating
fixed points of nonlinear mappings, iterative methods like Picard, Mann, Ishikawa, and the
recently created A A-iteration have been employed extensively. Nevertheless, the function to be
reduced is not always smooth in convex optimization situations. The proximal point method’s
resilience and strong convergence features make it an effective tool in these situations. To improve
the rate of convergence, we modify the AA-iterative algorithm by incorporating the proximal
operator, resulting in a prozimal-AA iteration.
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Let H be a real Hilbert space and let f: H — (—o0,400] be a proper, convex, and lower
semi-continuous function. The prozimal operator associated with f is defined as

1
prov () = arg min {f<y> oy - x||2}, A0
It satisfies the relation
r = prox,s(r) <= 0€ df(z),
which shows that the fixed points of prox, correspond to minimizers of f.

Inspired by the AA-iteration, we define the following proximal-AA iterative algorithm:

.
Tn41 = Proxy f(yn)7

Yn = PTOX, ¢ ((1 — 0n) prox, ¢ (hn) + on prox)\f(zn)), (84)

zn = proxys ((1 = Ap)hn + An proxy ¢ (hn)),

hn = (1 = &n)an + &0 prOXAf(5Un)>

where {0}, {\.}, and {&,} are sequences in (0, 1), and z; € H is arbitrary.
The iterative sequence {x,} generated by (84) is called the prozimal-AA sequence.

Assume that f is convex, proper, and lower semi-continuous. If A > 0 and prox,; is nonexpansive,
then the sequence {z,} defined by (84) satisfies:

|zn1 — 2| < ||z — 27|, Va* € argmin f.

Hence, {z,,} converges weakly to a minimizer of f. If, in addition, f is strongly convex, then the
convergence is strong.

Theorem. Let f: H — (—00, +00] be convex and lower semi-continuous. Then the sequence {x,,}
generated by (84) converges strongly to the unique minimizer z* of f.
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OLOEHKMUM OJId TPAHUIIBI CAMOCOIIPA>2KEHHBIX ITOJIVOI'PAHNMYEHHBIX
3 x 3 OIIEPATOPHBIX MATPUI]

T.X.Pacynos
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rth@mail.ru, t.h.rasulov@buxdu.uz

Matputipl, 3/1eMEHTBI KOTOPBIX SIBJISIOTCS JIMHEWHBIMU OIEpaTOPaMU B OAHAXOBBIX MJIN
MIJILOEPTOBBIX IPOCTPAHCTBAX, HA3BIBAIOTCS GJIOTHO-0nepaTopHbiMu MaTpunamu [1]. Ogaum u3
OCHOBHBIX KJIACCOB TaKUX MATPHUI] ABISIOTCH TaMUJIbTOHUAHBI CUCTEMbBI C HECOXPAHSIONTUMCS
OI'PaHUYEHHBIM YHCJIOM YaCTHUIl Ha HEIIPEPBLIBHOM IIPOCTPAHCTBE UJIN HA PelleTKe.
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