Annual International April Mathematical Conference — 2021

MunucrepcTBo obpasoBannsg u Hayku Pecnyonuku Kazaxcran
UHCTUTYT MaTeMaTUKN U MaTeMaTUIeCKOTO MOJETUPOBAHU

TPAIUIIMOHHAS MEXKJIYHAPOIHAS AIPEJIBCKASI MATEMATUYECKASI KOH®EPEHIINA
B YECTh JIHSA PABOTHUKOB HAYKU PECIIYBJIUKU KA3AXCTAH, ITIOCBSIILIEHHAS
75-NTETUIO AKATEMUKA HAH PK TBIHBICBEKA [TTAPUTIOBUYA KAJTBMEHOBA.

TE3UCH! JOKJIAIOB

Anmvarer 2021

Institute of Mathemitics and Mathematical Modeling. Almaty, 2021



TpanunuoHHas anpeabCcKas MaTeMaTuieckas KoHeperius — 2021

Man B.U. [IpuMmenenne HCKYCCTBEHHOTO WHTE/IEKTA B TPOTHO3UPOBAHUY Y POZKAIHO-

CTU CEJIbCKOXO3SAHCTBEHHBIX KYABTYD  « -« « + « v« « v e o e e e e e e e e e e e e 160
Camenosa Bb., Xuxmemos A., XKaxebaes /J[. MogesupoBaHnne eCTeCTBEHHON KOHBEK-

LUU B HArPYZKEHHOl TBep1oil yacTuueil moJaoCcTu MeTOA0M HOTPYKEHHbIX MPaHUL]

U JIUCKPETHO yHU(DUITUPOBAHHON ra30BOKUHETHICCKON CXeMOH . . . . . . . . . . 161
Ceposatickuti C. IuddepeHimatbias KOPPEKTHOCTH 3a1aun Iupuxe 1 ToLyIu-

HEHUHOTO SJUIMNTAYECKOTO YPABHEHAT . . . . « .« « o« v v v v it et e e o 162
Tacmambemos 2K. OcobennocTu perenns cucteM Tuma Kiaysema . . . . . . . . . .. 163
Typaes P.H., Typaes K.H. 3aga4a co cBoboanoit rpanuiieit Tumna Oyopuna ¢ HeJTUHEH-

HBIM TPAHUYHBIM YCHOBHEM . . . o v v v v v v e e e e e e e e e e e e e e e e 165

Yoaesa 2. O6 0cOOEHHOCTSIX HOCTPOEHUSI HOPMAJILHO-PEIYISPHOIO DPEIICHUS HEO/I-
HOPOJIHO cucTeMbl auddepeHuaIbbiX YPABHEHUH B YACTHBIX TPOU3BO/IHBIX

TPETBETO TMOPSIIIKA « o v o v o v v e e e e e e e e e e e e e e e 167
Xatipyarun E., Aocuberosa A. MuOTOMepHAsT KpaeBast 3a/1a4a TEILIO- U MaCCOOOMEHA

€ HOPMAJIbHBIMU TPOU3BOAHBIME TPEThEro NOPdIKa B TDAHUYHOM YCJIOBHH . . . . 168
Xapun C., Haypws T. 3amada Credana ¢ HeJTMHEHHBIMA TEILIO(MU3TICCKUMHA XapaK-

TEPUCTIKAMI .« « « o v v e v e e e e et e e e e e e e e e 169

HInadu K., Kysaxmemosa A., Kasoxun A. Temmonepenoc B moIyorpaHHIeHHOM OCe-
CHUMMETPHIHOM CTePXKHE TePEMEHHOTO CeUeHNs IPH N3BECTHOM TEILIOBOM ITOTOKE

HA JIEBOM IPAHMIIE . . « « o v v v v v e e e e e e e e e e e e 170
Alexeyeva L.A., Dadayeva A.N. Singular boundary integral equations of plane. Bound-

ary value problems of thermoelastodynamics . . . . . . . ... ... ... .... 172
Alipova B. GUI MatLab graphical visualization of dispersion properties of the ther-

moelastic isotropic media for different materials . . . . . . ... ... .. ... 173

Amir A., Muzapbarova A. Transport flow modelling in the territory of Almaty city . . 175
Bekibayev T., Zhapbasbayev U., Ramazanova G., Bossinov D. Oil blends cyclic pump-

ing simulation in the main oil pipeline . . . . . .. .. ... ... 176
Dildabayev Sh., Zakiryanova G. Regular Presentations of Kirchhoff and Stress For-

mulas for Dynamics Problem of Elastic-Plastic Media . . . . . . ... ... ... 177
Galtsev O. On a model of acidizing the bottomhole zone for poroelastic formation . . 179
Karimov E.T., Toshtemirov B.H. Nonlocal boundary value problem for a mixed equa-

tion involving the Hilfer’s double-order fractional operator . . . . . .. .. . .. 180
Kassabek S., Kharin S.N., Suragan D. The heat polynomials method for inverse cylin-

drical one-phase Stefan problems . . . . . . . .. ... ... L. 181

Khudaybergenov A. On Approximation of the Cauchy Problem for Laplace Equation . 183
Rysbaiuly B., Alpar S. Iterative method for solving nonlinear boundary value problems

of heat conduction . . . . . . . . ..o 184
Rysbaiuly B., Mukhametkaliyeva N. Inverse problem for determining the thermal con-
ductivity coefficient of two-layer structure . . . . . . . . . ... ... ... ... 186
Sadyrbaev F. Controllability problem in dynamical models of complex networks . . . 187
Sigalovsky M. On the Existence and Uniqueness of Solution to one inverse problem of
gravimetric monitoring . . . . . . ... oL oL L 188
Zhunussova Zh., Bountis A., Dosmagulova K., Ashimov Y. The steady states and
traveling wave solutions of the modified Heisenberg equation . . . . . . . .. .. 189
[IpeAMETHBIF YKAZATEID . « . o . o v v e v e e et e e e e e e 191

Hucruryr maremaruky u MareMarudeckoro mojesaupoBanusi. Aamarsr, 2021



Annual International April Mathematical Conference — 2021 189

4. So, due to proven convexity of squares and from norm properties, we obtain:
I(v) = aBu(vy) + (1 — @) Bu(vz) — 2[|* < [|aBu(v1) + (1 — @) Bu(ve)[|* < (5)
< (leBu(vy)[l + [I(1 — a) Bu(v2)|)*

5. From (5), going to scalar product form and estimating, we finally obtain:
I(v) = ||aBu(vy) + (1 — a)Bu(vy) — 2||* < |[aBu(v1) + (1 — a)Bu(v,)||* = (6)

= (aBu(v1) + (1 — @) Bu(ve), aBu(vq) + (1 — a) Bu(vs)) < al(v1) + (1 — a)I(vy) <

< 21(v1) + $1(v2) = min 1.
So, assuming two minima vy,vy existence, we got contradiction (for somewhat v, value I(v)
is less than global minimum of I, which is impossible). The contradiction proves the theorem,

Q.E.D.

Funding: The author was supported by the grant No. AP05135158-OT-19 of the Ministry of Education and Science of
Republic of Kazakhstan.

Keywords: solution existence and uniqueness, inverse problems, mathematical geophysics, oil&gas mining, gravimetric
monitoring, conditions on the part of boundary.

2010 Mathematics Subject Classification: 49M30, 86A22, 35J05 , 35R30.

References

[1] Curanosckuit M.A,. Tuddepenuuanbuble cBoiicrsa neiesoro dbyHKIMOHANA B OAHON 0OpaTHON 3ajade rpasu-
merpun. Abai University Bulletin, Phys. Math. Sciences 3(63), Anmarsr, (2018).

[2] S. Ya. Serovajsky, A. A. Azimov, M. O. Kenzhebayeva, D. B. Nurseitov, A. T. Nurseitova, M. A. Sigalovskiy.
Mathematical problems of gravimetry and its applications, International Journal of Mathematics and Physics. (2019),
Vol. 4, no.2.

[3] A.H. Konmoropos, C.B. ®omun. Daemenmos meopuu ynruull u Pynkyuonaasvrozo anaausa. M.:Hayka, Dus-
marant (1981).

THE STEADY STATES AND TRAVELING WAVE SOLUTIONS OF THE
MODIFIED HEISENBERG EQUATION

Zhanat ZHUNUSSOVA2¢ Anastasios BOUNTIS?*? Karlygash DOSMAGULOVA?!2¢
Yeskendyr ASHIMOV 24

L Al-Farabi Kazakh National University, Almaty, Kazakhstan
2Institute of Mathematics and Mathematical Modeling, Almaty, Kazakhstan
3University of Patras, Patras, Greece
E-mail: “zhzhkh@mail.ru, ®anastasios.bountis@nu.edu.kz, “karlygash.dosmagulova@gmail.com,
dyeskendyr@mail.ru

The steady states and traveling wave solutions of the Heisenberg and M-I spin systems
were recently studied in [1], where the steady states and traveling wave solutions of the 141
Heisenberg spin system were obtained using spherical coordinates on the unit sphere. Analogous
solutions for the M-I 2+1 spin system were also discovered in [1]. We then studied the extension
of the Heisenberg system to the corresponding 2+1 Landau-Lifshitz-Gilbert (LLG) equation,
which includes a dissipation term with a small parameter A [2,4]

S, =8 % Sy + AMSpe — (S 5,0)5), S=(u,v,w),u®>+0v>+w?=1 (1)

Equation (1) is the isotropic case of LLG equation, for which it is known that it can be mapped
to a damped, non-local nonlinear Schrédinger equation [2]. Proceeding in a manner analogous
to [1] we have also obtained steady states and traveling waves for the the LLG equation. As
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in [1], the graphs of these solutions can constructed by plotting u, v, w variables as functions
of x, or n = x — vt, respectively. Thus, including the damping parameter the graphs of these
solutions can be similarly obtained and graphically illustrated.

Funding: This research is funded by the Science Committee of the Ministry of Education and Science of the Republic
of Kazakhstan (Grant No. AP08856381).

Keywords: Heisenberg equation, nonlinear Schrodinger equation, steady state, traveling wave solution
2010 Mathematics Subject Classification: 34A34, 34B15, 35C07

References

[1] Bountis T., Zhunussova Zh. and Dosmagulova K. Steady states and travelling wave solutions of the Heisenberg
and M-I spin systems, Nonlinear Phenomena in Complex Systems, 22 (2019), 116-127.

[2] Lakshmanan M. The fascinating world of the Landau-Lifshitz-Gilbert equation: An overview, Phil. Trans. R.
Soc., A 369 (2011), 1280-1300.

[3] Lakshmanan M., Daniel M. Perturbation of solitons in the classical continuum isotropic Heisenberg spin system,
Physica, A 120 (1983), 125-152.

[4] Bountis T., Zhunussova Zh., Dosmagulova K., Kanellopoulos G. Integrable and Non-Integrable Lotka-Volterra

Systems, Physics Letters A, (2021), Preprint submitted for publication.

Hucruryr maremaruky u MareMarudeckoro mojesaupoBanusi. Aamarsr, 2021



