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On the solvability of the tracking problem with nonlinearly distributed control for the
oscillation process

ELMIRA ABDYLDAEVA

Department of Mathematics
Kyrgyz Turkish Manas University, Bishkek city, Kyrgyzstan
efa 69@mail.ru

In this talk we have investigated the tracking problem, where it is required to minimize the integral functional
Ju(t)] = /T/ [V(t,z) — &t )] dedt + 28 /T MIt,u(t)]dt, B >0,
0 JQ 0
on the set of solutions of the boundary value problem
Vig — AV = )\/tK(t,T)V(T,ZC)dT+g[t,$,u(t,$)], reQCR", 0<t<T,
0
V(0,2) =r(z),  Vi(0,x) =4n(z), ze€Q,

I'vit,z) = E a;5(x)Ve c08(8,2) +a(z)V(t,z) =0, €@, 0<t<T.
ig=1

Here V(t,z) € H(Qr) is a function of state of the control process; u(t, ) € H(Qr) is a function of the control; A is an
elliptic operator; H(Y) is a Hilbert space of functions defined on the set Y.

The questions of unique solvability of the tracking control problem with distributed optimal control for the oscillation
process described by the Fredholm integral-dfferential equation in partial derivatives was investigated. The uniquely
solution of this problem in the form of the triple u°(t), V°(¢, ), J[u°(t)] was founded. Here u°(t) is the optimal control,
VO(t,x) is the optimal process, J[u®(t)] is the minimum value of the functional.

[1] Akylbek Kerimbekov, Elmira Abdyldaeva, Optimal Distributed Control for the processes of Oscillations described by
Fredholm Integro-Differential Equations, Eurasian Mathematical Journal V.6, No 2 (2015), 18-40.

On the nonlinear Dirac equation with an electromagnetic potential

PiEro D’ANcoNA

Dipartimento di Matematica
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In a joint work with M.Okamoto (Shinshu University, Nagano) we prove smoothing and Strichartz estimates for a Dirac
equation perturbed by a large potential of critical decay and regularity. In the endpoint case, we prove suitable replace-
ments of these estimates for data of additional angular regularity. As an application we deduce global well posedness
and scattering for small data in the energy space with radial symmetry, or with additional angular regularity. Moreover,
for a restricted class ofpotentials, we can extend our results to more general large data under the sole assumption of
smallness of the Lochak-Majorana chiral invariants.
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[4] L. Gr. Ixaru, G. Vanden Berghe , Exponential Fitting, Kluwer Academic Publishers, Dordrecht, 2004.

The Cauchy problem for the generalized Zakharov-Kuznetsov equation in modulation spaces

Tomova KaTo
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In this talk, we consider the well-posedness for the generalized Zakharov-Kuznetzov equation dyu + 9y, Au = 9y, (u™ 1)

in modulation spaces M, ,(R™) with » > 2. In order to obtain the well-posedness, some linear estimates play crusial

roles. In this talk, we mainly focus on the maximal function estimate and re-establish the estimate in the frame of

modulation spaces. Then, as an application, we obtain the well-posedness in MSJ(]R") for m > 4, which is the result in
a new class of functions which is not treated by that in the scaling critical Sobolev spaces.

A new conditions for the solvability of the nonlinear Fredholm integral equation

AKYLBEK KERIMBEKOV

Department of Applied Mathematics and Informatics
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akl7@rambler.ru

In this paper we investigate questions of the unique solvability of the nonlinear Fredholm integral equation

b
o(x) :/\/ Kz, t,o(t)]dt. (11)

It is established that if the following conditions are satisfied
(1) Xis not a characteristic number of the kernel K [m, t, s (t, )\)];

@) [P Kot 0, N)] L K[t s, f(s)]dsdt =0, =z € [a,b],
t=1,2,...,q.

Then equation (1) is unique solvable. An algorithm of determining the unknown function ;(¢,\) was developed.
Examples which sustain the theoretical conclusions were given.

[1] Akylbek Kerimbekov, About the one method of solving nonlinear Fredgolm integral equations, Abstract. V Congress
of the Turkic World mathematicians, Kyrgyzstan, Issyk-Kul Aurora, 5-7 june, 2014 (2014), 121.

Singular integrals with product Cauchy kernels

VAKHTANG KOKILASHVILI

International Black Sea University, Thilisi, Georgia
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One of the purposes of our talk is to present necessary and sufficient conditions both for curves and weights ensuring

the boundedness of maximal double Cauchy singular integral operator in weighted Lebesgue spaces. Almost everywhere
existence of double Cauchy singular integrals will be discussed.
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special cases. Moreover, new Sobolev type spaces are defined on stratified Lie groups and proved an embedding theorems
for these functional spaces.
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On the solvability of the tracking problem under nonlinear boundary control of the thermal
processes described by Volterra integro-differential equations
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In this talk we have investigated of the tracking problem, where it is required to minimize the quadratic functional

T 1 T
u(t)] = /0 /0 [v(t,z) — §(t,:1:)]2d:1:dt+ 5/0 uQ(t)dt, 8> 0, (12)

on the set of solutions of the boundary value problem

¢
l/t:l/zz+>\/ K, nv(r,z)dr 0<z<1l, 0<t<T, (13)
0
v(0,2) =¢(x), O0<z<l, (14)
ve(t,0) =0, wv(t,1)+av(t,1) =plt,u(t)], 0<t<T. (15)

Here v(t,z) € H(Q) is a function of state of the control process; u(t) € H(0,T) is a function of the control; H(Y) is a
Hilbert space of functions defined on the set Y.

An algorithm for constructing solutions tracking problem of the nonlinear optimization for the thermal process described
by the Volterra integro-differential equation in partial derivatives was developed.

[1] Akylbek Kerimbekov, Elmira Abdyldaeva, On the Solvability of a Nonlinear Tracking Problem under Boundary Control
for the Elastic Oscillations described by Fredholm Integro- Differential Equations, System Modeling and Optimization
[27th TFTP TC 7 Conference, CSMO 2015 Sophia Antipolis, France, June 29 - July 3, 2015 Revised Selected Papers]
(2017), 312-321.



