AKTYAJIBHBE TTPOBJIEMH AJITEEPH ¥ AHAJIM3A, TEPME3-2025 1

O‘ZBEKISTON RESPUBLIKASI OLIY TA’LIM, FAN VA INNOVATSIYALAR
VAZIRLIGI

TERMIZ DAVLAT UNIVERSITETI
O‘ZBEKISTON RESPUBLIKASI FANLAR AKADEMIYASI
V.I.ROMANOVSKIY NOMIDAGI MATEMATIKA INSTITUTI
ALGEBRA VA ANALIZNING
DOLZARB MASALALARI

mavzusidagi Xalqaro ilmiy-amaliy anjumani

MATERIALLARI TO‘PLAMI

Termiz, 2025-yil, 20-21- oktabr

Kk Kk k kk k k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

MUHUCTEPCTBO BBICIIIET'O OBPA3OBAHUS, HAVKI 1 THHOBAIIUIA
PECIIVBJIMKN Y3BEKNCTAH

TEPME3CKNI1 TOCYJAPCTBEHHBIITI YHUBEPCUTET
NHCTUTYT MATEMATUKI UMEHU B.1.POMAHOBCKOTO
AKAJIEMUHM HAYK PECHYBJIMKUN Y3BEKUCTAH
CBOPHIK MATEPINAJIOB
MeK Ay HAPOIHO HAYYHO-IPAKTHICCKOi KOHMePeHIHs o
AKTYAJIBHBIM IIPOBJIEMAM
AJITEBPBI 1 AHAJIN3A

Tepmes, 20—21 okTsibpa 2025 roga

Kk kK k k ke ke ok ke ke k ke ke ke ke ke ke ok ok ke ok ke ke ke ke ok ok ok ok ok ok

MINISTRY OF HIGHER EDUCATION, SCIENCE AND INNOVATIONS OF
THE REPUBLIC OF UZBEKISTAN

TERMEZ STATE UNIVERSITY
INSTITUTE OF MATHEMATICS NAMED AFTER V.I. ROMANOVSKIY
ACADEMY OF SCIENCES OF THE REPUBLIC OF UZBEKISTAN
COLLECTION OF MATERIALS
International Scientific-Practical Conference on
CURRENT PROBLEMS OF
ALGEBRA AND ANALYSIS

Termez, October 20-21, 2025



AKTYAJIBHLIE TIPOBEJIEMB AJITEEPH Y AHAJIM3A, TEPME3-2025 5

8ECOM 6 KOPOMKUT UHMEPBAAAT U KOPOMKUE MPULOHOMEMPUNECKUE CYMMBL

C MPOCTNDIMU YWUCKBMIU « « « o oo e e e e et ettt e e e e e e e et e et e e e ettt e e 50
PaxmonoB ®@. 3. Cymma modyseti KOPOMKUT MPULOHOMEMPUNECKULT CYMM C

NPOCTNBIMU YUCAAMU U €€ NPUAOAHCEHUE 8 BONPOCE PABHOMEPHO20 PUCNPEIENEHUA

Ipobmvir wacmets {ap™} ..o 54
CerrapoBa 9.C. Haxooicdenue saemenmos sunykaots 060404KU MHOHCECTNEA

MOYUER M -MEPHO20 TPOCTIUDAHCITVBM « « « o v e e et et e e et e et e e e e e e e e e e e e et e e e e 58
Xaiipynnox3zoga II.A. 06 ouenke cneyuasbroi KPAmHvT MmpuzoHOMEMPUIECKUT

CYMM U UL MPUMEHEHUY 8 340AUGT GHAAUMNUYECKOT TNEOPUU YUCCHA . .+« oo v vseee e e aee e 60
Yumun B.JM., Bakuposa I'B. Jlunetinoe usomempuu 6 L, npocmpancmeax
Banaza-Kanmoposuua Had KOALUOM USMEPUMBLE PUHKUUTE . .« o o vt et e e e e 61
Dprammes B.9., BypueB T.3. I[Ipunsooicenus nocaedosamenvrocmu Comoca x
IANUTMULCCKUM KDUGBIM « . o o o oottt e e e et e et e e e e e e e e e e e et e e e e 62

2 — SHO‘BA. MATEMATIK TAHLIL MASALALARI VA ULARNING

TADBIQLARI
CEKIIUS 2. BAJAYUN MATEMATUYECKOI'O AHAJIU3A I X
IMPUMEHEHUN A
Bozorov J. T.,To‘rayev T. A., Bo‘riyeva 1. Ikkinchi tur matritsaviy polikrugda
golomorf davom ettirish Masalasi ... ... ... 65
Bozorov J. T.,To’rayev T. A., Bobonazarova M. O. Ikkinchi tur matritsaviy
poliyedrda Veyl integral formulast . ... ... . . 67
Eshboltaev S. Applications of the Lobachevsky metric in the H - upper half-plane ......... 69
Eshkabilov Y. Kh., Boboyarova Z.D. On dynamics of a separable quadratic
SEOCRASTIC OPETALOTS . . . o ottt e e e e e e e e e 70
Hakimova M. A. Analysis of Gf)—pem'odic ground states for the Chui-Weeks model .. .. ... 71
Jumayev J.N., To’rayev A.U., Nuraliyev A.Sh. On the iteration of a cubic map
defined by a non-stochastic matriz on a two-dimensional stmplex ............. ... ... ....... 73
Kulturayev D.J. Ko’p o’lchamli diskret Shredinger operatorining muhim
spektrining yuqorisida joylashgan xos qiymatlary cheksizligi hagida . ......... ... ... ......... 75
Maxkamov E. M., To‘rayev T. A. Umumlashgan matritsaviy poliedrda Bishop
integral formulasining bir Ko TInishi . ....... ... . 7
Norov A.Z., Khamrayev A.Yu., Najimov O.1. Dynamics of a predator-prey system
With equal dOMINAIICE . . ... . 79
Rahmatullaev M. M., Burxonova Z. A. New Non-Translation-Invariant
Gibbs Measures for the Ising Model on a Cayley Tree of Order Three........................ 81
Rasulova M. A. The four-state Potts-SOS model on the Cayley tree:
Translation-invariant ground STATES ... ... ... e 82
Soleev A., Soleeva N. Positional function of robotics mechanisms and its
asymptotic solution near the singularities ... ... ... . 83
Sulaymonova S.S. Convergence analysis of a modified prozimal point algorithm for
a nearly asymptotically quasi-noneTpPansSive MAPPITG - . ..o e et et 84
Sulaymonova S.S. Modified proximal point algorithm for dealing with fixed point
problems and convex minimization problems in CAT(0) Space.....................coooiii.. 85
Shaimkulov B. A., Rasulova M. K. Smooth boundary points of the matriz ball .......... 86

Tagaymurotov A.O. Representation of the set of idempotent probability measures



AKTYAJIBHHIE TIPOBJIEMH AJITEEPH Y AHAJIM3A, TEPME3-2025 85

1.A. Tassaddiq, W. Ahmed, S. Zaman, A. Raza, U. Islam and K. Nantomah A
Modified Iterative Approach for Fized Point Problem in Hadamard Spaces. Journal of Function
Spaces, 2024(2024) 10

2.B. Martinet. Régularisation d’inéuations variationnelles par approrimations successives.
Rev. Fr. Inform. Rech. Oper. 4 (1970)154-158,

UDC 519.853.3

Modified proximal point algorithm for dealing with fixed point problems and
convex minimization problems in CAT(0) Space

Sulaymonova S.S.,
Academic lyceum of Bukhara Medical Institute, Bukhara, Uzbekistan;
sulaymonovasitora91@gmail.com

Lemma. Assume that a complete CAT(0) space Z has a nonempty closed and convex subset
D. The single-valued nonexpansive mappings are denoted by %; : D — D; the multi-valued
nonexpansive mappings are denoted by S; : D — CB(D) fori =1:3 and &,h: D — (—00, 9]
are two proper convex and lower semi-continuous functions. Suppose that
Q= 3U(T1) NU(T2) NU(T3) NU(ST) NU(S2) NU(S3) Narg min G(y) Nargmin h(¢) # 0
yeD ¢eD
and S;q = {q}, i =1: 3 for g € Q. For uj € D, let the sequence {uy} is generated in the following

manner:

(5, = argmin[®(y) + ﬁdz(y,wq)],
yeD

op = argminfA(Q) + g=-d*(C. 51,
¢eD

Ok = kUL D Sy, B YRV,
Uy, = Ypup ® kpvp @ opZrug,
(Uk+1 = Opug D MToug ® T3V, for all k€ N.

where {0}, {sx}s {7} {¥r}, {kk}, {0k}, {0k}, {nx} and {&} are sequences in (0,1) such that
0<a< {Qk}v {%}7 {’Yk}v {wk}7 {Hk}> {¢k}7 {5k}7 {nk}7 {gk} <b<l1,

Ok +Sk+v = Lg + K+ o = 1,0+ + & =1, (2)

for all k € N and {)\;} is a sequence such that A\ > A > 0 for all £k € N and some A. Then, the
subsequent claims are true:
i) klim d(ug, q) exists for all g € €;

—00

(
(i)  lim d(ug,sk) =0; lim d(sg,vr) = 0;
k—o0 k—o00
(iii) lim diSt(’U,k, SZ’U,]C) = O,i = 1, 2, 3;
k—o00
(iv)  lim d(ug, Tiug) = 0,1 =1,2,3;

k—o0
(v)  lim d(ug, Jyug) =0, lim d(ug, Joug) = 0.

k—o00 k—o00

Theorem. assume that a complete CAT(0) space Z has a nonempty closed and convex subset

D. The single-valued nonerpansive mappings are denoted by ¥; : D — D; the multi-valued
nonezpansive mappings are denoted by S; : D — CB(D) fori=1:3 and &,h : D — (—00, ]
are two proper conver and lower semi-continuous functions. Consider that

Q= L[(Sl) N L[(‘ZQ) N L[(‘Ig) N L[(Sl) N ﬂ(SQ) N L[(S?)) N argelgin Qﬁ(y) N arég rgin h(C) #+ 0
Yy €
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and Siq = {q}, i =1 :3 for ¢ € Q. For uy € D, let the sequence {u} is generated by (1),

where {Qk}7 {gk}z {'716}; {¢k}; {Kk}f {¢k}7 {5k}; {Uk} and {gk‘} are sequences in (0? 1) such that
it satisfies (2) and {\r} is a sequence such that Ay > X > 0 for all n € N and some A. In turn,

the sequence {ur} A-converges to a point in €.
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Smooth boundary points of the matrix ball
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This work presents a proposition that plays an important role in proving the boundary
Schwarz lemma for the matrix ball and characterizes properties related to smooth boundary
points.

Let C"[m x m] be the set of all Z = (Z,...Z,) vectors, consist of Z,(¢ = 1,2,...,n) €
C[m x m] matrices of orders m. For any Z,W € C"[m x m], the inner product defined as

(Z,W) = Z3WS + ...+ Z, W

where W* is transpose complex conjugate of W and for any A, B € C[m, m], the inner product
is given by

(A,B) = Z aijgija
i=1 j=1

where A = (aj)mxm and B = (b;j)mxm. The matrix ball of type Z, denoted by By, ,,, is defined
as
Bpn={ZecC'lmxm]:1—-(Z,Z)>0} (1)
where [ is the unit square matrix of order m, and the inequality sign means that the left-hand
side is positive definite[1].
Now, let us introduce the following notation

Ly =Y ZyZ;, Z=(Z,...,Zn) € C"[m x m]
q=1

It is easy to verify that Ly is self-adjoint, and using this, we can rewrite (??) as follows

Bmn={Z€C"'lmxm]:1—- Lz >0}.



