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Preface

The Turkic World Mathematical Society (TWMS) held its 4th Congress in July 1-3, 2011 in Baku,
Azerbaijan. The aim of the Congress was to provide a forum where scientists and mathematicians from
academia and industry can meet to share ideas of latest research work in wide branches of mathematics.
The Turkic World Mathematical Society (TWMS) was founded in 1999 and unites mathematicians
from Turkey, Kazakhstan, Azerbaijan, Kyrgyzstan, Uzbekistan, Turkmenistan and also Russia, Iran,
China, USA and European countries. It had been held three congresses of this society since 1999: the
First Congress of the TWMS in Firat University (Elazig, Turkey) in 1999, the Second Congress of
the TWMS in Sakarya University (Adapazari, Turkey) in 2007, the Third Congress of the TWMS in
al-Faraby Kazakh National University (Almaty, Kazakhstan) in 2009.

This issue of abstracts was presented at the IV Congress of the TWMS. The Congress is organized
by the Ministry of Education of Azerbaijan Republic, Institute of Applied Mathematics of Baku State
University with the collaboration and support of the Azerbaijan National Academy of Sciences. The
562 abstracts presented during three Congress days. More than 650 participants from more than
20 countries including France, Iran, Turkey, Uzbekistan, USA, Russia, Ukraine, Kazakhstan, Turk-
menistan, Azerbaijan, Kyrgyzstan, Germany, Latvia, Italy, Czech Republic, India, Pakistan, Spain
participated in the Congress. The programm contained 9 invited talks, selected by the International
Program Committee, 470 contributions were selected for oral presentation. Congress included 10
topics.

Organizing and Program Committees of the IV Congress of the Turkic World Mathematics Society
established competition in three nominations.

1. One award for the best young (under 30) participant’s talk.

2. One award for the best talk on theoretical mathematics.

3. One award for the best talk on applied mathematics.

All submitted papers were reviewed by two independent reviewers. The selected papers will be
published in: ”Applied and Computational Mathematics” (ISSN 1683-3511, indexed in Scopus and
in Science Citation Index Expanded, www.science.az/acm ), "TWMS Journal of Pure and Applied
Mathematics (ISSN 2076-2585)” and ” TWMS Journal of Applied and Engineering Mathematics (ISSN
2146-1147). We wish to thank all the authors for their co-operation. We also wish to mention with
appreciation the significant role of the reviewers from the international community whose diligent
contribution led to the successful completion and publishing of this special edition. Many people
contributed time and effort to make the Congress a success: The authors and speakers have prepared
a great collection of high-quality contributions, the program committee spent time and effort reviewing
the submissions, the members of the organizing committee all took on additional responsibilities, and
many student volunteers helped with practical aspects.

We thank the Ministry of Education of Azerbaijan Republic for major funding for the Congress;
without their support the meeting can not have taken place. We thank also the Baku State University
and the Azerbaijan National Academy of Sciences for his support. I would like to thank the mem-
bers of the Organizing Committee, the International Advisory Committee, the International Program
Committee and the Local Committee for organization and successful passing of the Congress.

Aliev Fikret
Vice-president of TWMS
Editor in Chief
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SECTION I

Algebra and Mathematical Logic

SOME CHARACTERIZATIONS OF RIESZ SETS

Ali Ulger
Kog¢ University, Sariyer, Istanbul, Turkey
e-mail:aulger@ku.edu.tr

Let G be a compact abelian group equipped with its normalized Haar measure, L'G its group
algebra and M (G) its measure algebra. For a subset E of the dual group G, let LL(G) = {a € L'(G) :
i(7) =0 for v e G\E} and Mp(G) = {a € M(G) : a(y) =0 for v & G\E}. These are ideals of the
algebras L'G and M (G), respectively. If the equality L% (G) = Mg(G) holds (via Radon-Nikodym

Theorem) the set E is said to be a Riesz set. In this talk we present a series of characterizations of
Riesz sets.

POINCARE SERIES OF MULTI-INDEX FILTRATIONS, INTEGRATION WITH
RESPECT TO THE EULER CHARACTERISTIC AND MONODROMY ZETA
FUNCTIONS

S.M.Gusein-Zade
Lomonosov Moscow State University, Moscow, Russia
e-mail:sabirg@list.ru

There are a number of observations when Poincare series of natural filtrations on rings of germs of
functions are related (sometimes coincide) with certain monodromy zeta functions. These relations are
not really understood. They are obtained by direct computations of their sides in one and the same
terms and comparison of the obtained results. The definition of the Poincare series of a multi-index
filtration is related with the notion of integration with respect to the Euler characteristic over the
projectivization of the ring of germs of functions (which is an infinite dimensional space). Integration
with respect to the Euler characteristic is also a useful tool for computing Poincare series and mon-
odromy zeta functions. I’ll discuss the basic notions and statements and also some recent results. The
talk is based on joint works with A.Campillo, F.Delgado and W.Ebeling.
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DEFINED MATHEMATICAL CONCEPT WITH VALUES IN THE EXTENDED
SET OF REAL NUMBERS

E.Zh. Aidos
Kazakh Technical University K.I.Satpayev, Almaty, Kazakhstan
e-mail:erkaraai@mai.ru

This article discusses the problem concerning the definition of some basic mathematical concepts on
which there is no common view among mathematicians. Such problematic issues include: the concept
of existence of the derivative, limit, continuity of functions at a point, as well as their associated
definitions of certain mathematical objects, such as a tangent to the graph of the function, the concept
of smoothness,etc. For example, consider the well-known definition of a smooth curve. Definition (see
[1], §5.15). The function f is smooth on the intervalla,b], if it has a continuous derivative on this
interval. By this definition, for example, the functiony = Jz,x € [a,b], a < 0, b > 0, is not
smooth at a specified interval - in this case mathematics ”"unanimous.” But because of its lack of
smoothness of the mathematicians there is no single view: Some attribute this to the non-existence
of the derivative and the other with a discontinuity of the derivative of the function at point x = 0.is
that the cases f/(x) = 400 or f'(x) = —oo, some mathematicians are seen for the “existence of the
derivative function at a point z”, but some believe that derivative is not here (there is also math,
counting indefinitely without a specific character f’(z) = oo, as "the existence of the derivative). In
our approach, the function y = /= is smooth on the interval [a,b], a < 0, b > 0! This is proved in
the article, but here only the following conclusion: in the sense of this definition, function y = 23, in
an obvious way smooth, so that the inverse function y = ¥/ must also refer to a class of ”smooth”.
After all, if the metal wire shapes y = 23 to rotate relative to the line y = x on 180°, her smoothness
remain unchanged. In an article for a smooth curve we are three equivalent definitions of the three
mathematical languages, some of the above mathematical concepts are defined in a different aspect
than they exist in well-known textbook definition, and on the basis of these definitions are removed
differences mathematicians on the above areas of concern.

REFERENCES

[1] S.M. Nikol’skii. A Course in Mathematical Analysis // Science, Vol.1, 1983.
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DIFFERENTIAL ALGEBRA OF BIQUATERNIONS
BIWAVE EQUATIONS AND THEIR GENERALIZED SOLUTIONS

Lyudmila A. Alexeyeva
Institute of Mathematics, Ministry of Education and Science, Kazakhstan
e-mail:alexeeva@math.kz

The differential algebra of biquaternions is designed , which is very suitable for solving the broad
class of the mathematical physics problems. This algebra is associative but not commutative.

With use of differential operator - mutual complex gradients (bigradients), which generalize a notion
of the gradient on the functional space of biquaternions B(M) on the Minkovskiy space M we consider
biwave equation on B(M) = {F = f(r,z) + F(r,2)}, (1,2) € M, f is complex function and F is
complex three dimensional vector-function:

VEB = (0, £iV) o (b(r,z) + B(r,2)) =
= (0;bF idivB) + 0.B +igrad B £ irot B = F(7, z)

Invariance of this equation for the group of the Lorentz transformations are proved.
Using the property of mutual bigradients:

V™ (V'B) =V* (V'B) = (V oV')B =0B,
82

where [ = (W — A) is the wave Dalamber’s operator, the generalized decisions of biwave equations
are built, including steady-state case and the case of stationary vibrations [1,2,3].

With use of bigradients it is possible the many systems of the equations of utter mediums to bring
about solving the biwave equation. In particular, it is built the biwave equation, which is equivalent to
the system of Maxwell equations and their generalized biquaternionic decisions have been built [3,4].

The equation of quantum mechanics - a matrix equation of Dirac is considered and its biquaternionic
form is built:

VEB +ipB = F(r,z), here p is real constant.
The generalized decisions of Dirac equation in biquaternionic form also are constructed. The biquater-
nionic form of spinors and spinors fields are presented.

On the base of this algebra in [3,5] biquaternionic model of electro-gravimagnetic fields and their
interactions has been built.

REFERENCES

[1] L.A.Alexeyeva. The Differential algebra of biquaternions.1. The Lorentz transformations // Mathematical Journal,
Vol.10, No.1, 2010, pp. 33-41

[2] L.A. Alexeyeva. The Differential algebra of biquaternions.2. Generalised decisions of biwave equations// Mathematical
Journal, Vol.10, No.3, 2010, pp.5-13.

[3] L.A. Alexeyeva. The Field analogues of the Newton laws for the one model of electro-gravimagnetic field // Hyper-
complex numbers in geometries and physics, Vol.6, No.1, 2009, pp.122-134.

[4] L.A. Alexeyeva. Quaternions of Hamiltonian form of the Maxwell equations // Mathematical Journal, Vol.3, No.4,
2003, pp.20-24.

[5] L.A. Alexeyeva. The Equations of A-fields interaction and the Newton laws // Transaction of National Academy of
Sciences of Res.Kazakhstan, Physical and mathematical issue, No.3, 2004, pp.45-53.
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ALMOST TAME AUTOMORPHISMS OF TWO GENERATED FREE LEIBNIZ
ALGEBRAS

Kulaisha Beisenbaeva
Eurasian National University, Astana, Kazakhstan
e-mail:beisenbaeva@yandex.kz

Recall that a Leibniz algebra g over an arbitrary field K is a non-associative algebra with a bilinear
bracket [—, —] satisfying the Leibniz identity

[z, [y, 2]] = [z, 9], 2] = [[, 2], y].
The Leibniz algebras were first introduced in 1965 by A. Blokh [3] as a non-antisymmetric version of
Lie algebras and were rediscovered in 1993 by J.-L. Loday [5]. These algebras are related in a natural
way to several topics as differential geometry, homological algebra, classical algebraic topology, and
noncommutative geometry [5].
Two generated free Leibniz algebras have wild automorphisms. It is proved in [1] that the auto-
morphism

o= (z+ [y, 9], 2, )

of LB(x,y) the free Leibniz algebra in two variables z,y over K is not tame.

An automorphism ¢ of LB(x,y) is called almost triangular if p(y) = y and an automorphism of
LB(x,y) is called almost tame if it is a product of almost triangular and linear automorphisms. The
automorphism o gives an example of an almost tame but not tame automorphism of LB(x,y). Hence
it seems natural to ask whether every automorphism of LB(x,y) is almost tame. Denote by GLa(K),
AT(LB(z,y)), and ATame(LB(z,y)) the groups of all linear, almost triangular, and almost tame
automorphisms of LB(x,y), respectively.

Theorem 1. ATame(LB(x,y)) = GLo(K)xg AT(LB(z,y)) where H = GLo(K)NAT(LB(x,y)).
This is an analogue of the well-known decomposition theorem for groups of automorphisms of
polynomial algebras and free associative algebras in two variables [4]. An analogue of this result for
tame automorphisms of LB(x,y) is proved in [2].
Theorem 2. The automorphism 6 = (z + f,y + g), where

f =z, 2l [y, o], ]}, 2] = [[[ly, 2], 2], [ly, 2], 2]}, «],
9 = llz, 21, [y, 2], =]] = [[ly, «], =], [ly, =], 21},

of the free two generated Leibniz algebra LB(x,y) is not almost tame.
The question about a “convenient” set of generators of Aut(LB(x,y)) is still open.

REFERENCES

[1] A.T. Abdykhalykov, A.A. Mikhalev, U.U. Umirbaev. Automorphisms of two-generated free Leibniz algebras //
Commun. Algebra, Vol.29, No.7, 2001, pp. 2953-2960.

[2] K.Sh.Beisenbaeva. A reperesentation of the group of tame automorphisms of free Leibniz algebras of rank 2 // Vestnik
ENU, No.6, 2010, pp. 171-177.

[3] A.Blokh. On a generalization of the concept of Lie algebra // Dokl. Akad. Nauk SSSR, Vol.165, 1965, pp.471-473.

[4] P.M.Cohn. Free Rings and Their Relations // 2nd Ed., Academic Press, London, 1985.

[5] J.L.Loday. Une version non commutative des algebres de Lie: les algebres de Leibniz // L’Enseignement Math. Vol.39,
1993, pp. 269-293.
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ON EXTENSION OF P-SEQUENTIALLY CONTINUOUS MAPPING

Boljiev Buras Asanbekovich
American University of Central Asia, Bishkek, Kyrgyzstan
e-mail:boljieb_b@mail.auca.kg, boljievb@mail.ru

It was studied in [1] a sequentially continuous mapping and an extension of sequentially continuous
mapping into sequentially complete uniform space. Here we consider a generalization of a sequentially
continuous mapping and its extension into a uniform space with certain properties of completeness
due to some ideas of Bernstein [2].

Suppose 9 - is an infinite cardinal, and 2T = M\ is Stone-Cech remainder of the discrete space
of power 91- or the space of all free ultrafilters on the set of power 9. Below by 91 we understand the
first ordinal number of cardinality 9. Let p € 9* and P C 9M*, where P # (). Arbitrary set of points
{z¢, € € M} in a topological space is called a M -sequence. Following[2], we say that = p—lim z¢, or
x is a p— limit point of {z¢,& € M} in (X, 7) if for any neighborhood O, of x we have{{,z¢ € O, } € p.
If for any p € P, there is x = p — lim ¢ then we say that the sequence {x¢,§ € M} P — s- converges
to x, or {z¢,& € M} is P — s convergent and x is its P — s limit.

Theorem 1. Suppose that X = U{H,:a € M}, H, C Hg foranya < and F: X - Y isa
map with the following property: F|Ha is a P — s— sequentially continuous mapping of H, into Y for
any . Then Fis a P — s— sequentially continuous mapping of X into Y.

Suppose that (X,U) is a uniform space. The sequence {x¢, & € M} in (X, U) is called a Cauchy
P — s— sequence if for any cover a € U there is a set V € « such that {{,x¢ € V} € p for anyp € P.

Theorem 2. Let H be a P-s-sequentially dense subset in (X,U) and (Y,V)is a P-s-sequentially
complete uniform space. In order a P-s-sequentially continuous by mapping f : H — (Y, Ty) could be
P — s— sequentially continuous extended on X it is necessary and sufficient that for any 8 € V there
exists P — s sequentially open cover a of (X,7) such that o A {H?} is inscribed in cover f=1(3) =

{f~4B); Bep}.
REFERENCES

[1] B.A. Boljiev. On a class of spaces containing sequential prostranstva // Kirg. state. Univ. RLST Kirgh. SSR.16.11.87,
No.320, 2, (in Russian).
[2] A.R. Bernstein. A compactness for topological spaces // Fund. Math., 1970, Vol.66, pp. 185-193.
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POWER SUM FOR BINOMIAL COEFFICIENTS

Askar Dzhumadil’daev, Damir Yeliussizov
Kazakh-British Technical University, Almaty, Kazakhstan
e-mail:dzhuma@hotmail.com, yeldamir@gmail.com

For positive integers k,m and N set

(it E-1\"
f k,m(N ) = Zz; ( k > .
Well-known that fi,(N) = Zf;l i" is a polynomial in N of degree m + 1. By Faulhaber theorem
f1.m(z) is divisible by polynomial f; 1(z) = x(x — 1)/2. Moreover, for odd m it is divisible by f11(z)?
and remained divisor is a polynomial in f; 1(z); If m is even, then fi,,(z) can be presented as a
polynomial of fq1(z) multiplied by (22 — 1) (see [1]). We establish the following analog of Faulhaber
theorem for a sum of powers of binomial coefficients.

Theorem 1. The power sum fim,(x) is a polynomial of degree km + 1 with rational coefficients
and there exist polynomials Qi m(z) € Q[z], such that

(x:ﬁl)QQk,m((% +k—2)%), if m > 1,k are odd numbers,

Jem(z) = (x']’;f_zl) (22 + k — 2)Qrm((2x + k —2)?), ifk is odd and m is even,

L) Qe (22 + K — 2)2), otherwise.

Let us consider negative power sum

) :i <i+i—1>‘m‘

i=1
Theorem 2. For any positive integers k and m there exist rational numbers Ao, A1, ..., App 2] such
that
[m/2]
Ao + Z i€ (21), if km is even,
C(k,m) = [,Z;,L:/lg]
Mo+ Y AC(2i—1), if km is odd.
i=1

For example, for k = 2 takes place the following formula

. . |m/2] 9 . )2

REFERENCES

[1] D. Knuth. Johann Faulhaber and sums of powers // Mathematics of Computation, No.61, 1993, pp. 277-294.

10
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CONSTRUCTION OF ANALOGS OF KRAMER DETERMINANTS FOR
ALGEBRAIC SYSTEM

R.M.Dzhabarzadeh
Institute of Cybernetics, Baku, Azerbaijan
e-mail:Rakhshanda.dzhabarzade@rambler.ru

Let the algebraic system be
k1, ko i

kn,z
{aos + D arkaey + Y a2 kith + .+ Y angrn} =06 =1,2,..,n). (1)
k=1 k=1 k=1

1-st index of factor a,j; specifies an index of a variable z,;k there is a degree from which x, entering
in i—th the equation of system (1).

In (1) we shall introduce following labels: k, = maxk,;,i = 1,2,...,k; T, = Mg 4hot . 4he 141 »
Qrsi = dk1+k2+m+ksil+s’i, r = 1, 2, LNy SsS = ]., 2, ceey ]{?r,’L = ]., 2, ey Aprsg = dk1+k2+...+k5,1+s,i7 r =
1,2,...,n;8s=1,2,....ki=1,2,...,n

In new labels in tensor product R ® R® ... ® R(n of times) the system (1) can be noted as

{Zr:o Yot (g ho ot he ki Moy kot +ke14k)Ti = 0 kg =0k—; =01 =1,2,...,n

where x; € R eigenvectors of i—th equation of last system.
Let’s add system (1) by means of the auxiliary equations according to requirements of system (1).

(t2 + )\k1+k2+---+ki—l+1t0 + )‘k1+k2+.-.+ki71+k‘it1)l’k1+.--+ki71+1 =0

....................................................... : (2)

(Mot thotothi—22 Ny thot k=100 + Moy ki 81) Tk hoo oy = 050 =1,y

I

where operators tg,t1,to are set by means of matrixes

e (4 8= (3 )

((1), (2)), considered together, form the multiparameter system consisting of k; + kg + ... + ky, the
equations and containing ki + ko + ... + k, parameters. Analogs of determinants of Cramer for the
system (1) are obtained with help of expansions of corresponding determinants of the system ((1),(2))

considering, that tensor product of k any matrixes from(3)there is a matrix with number of lines and
columns are equal to 2F.

REFERENCES

[1] R.M. Dzhabarzade, G.H. Salmanova. Proceedings of NAS Azerbaijan , Vol.33, No.41, 2010, pp. 43-48.

[2] R.M. Dzhabarzadeh. Spectral theory of two parameter system in finite- dimensional space // Transactions of NAS
Azerbaijan, Vol.3-4, 1998, pp. 12-18.

[3] R.M.Dzhabarzadeh. Spectral theory of multiparameter system of operators in Hilbert space // Transactions of NAS
of Azerbaijan, Vol.1-2, 1999, pp. 33-40.

11
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NEW ALGEBRAIC STRUCTURES ON DIFFERENTIAL OPERATORS

Askar S. Dzhumadil’daev
Institute of Mathematics, Academy of Sciences of Kazakhstan, Astana, Kazakhstan
e-mail:dzhuma@hotmail.com

Let A = (A,0) be an algebra with vector space A and multiplication o. Denote by Al = (A, 04)
an algebra with vector space A under g-commutator a o, b = aob+ gboa. For a category of algebras
C denote by C@ a category of algebras of a form A@ = (A,04), where A = (A, o) € C. For example,
if A= Ass is a category of associative algebras, then Ass(~Y is a category of Lie algebras.

A vector field is a differential operator of first order. A composition of operators is a natural
operation on a space of differential operators. Space of vector fields is not close under composition. It
is close under Lie commutator, [Dy, Ds] = D1Dy — D2 D;. Let us define N-commutator of diferential
operators as a skew-symmetric sum of N! compositions

sny(D1,...,Dy) = Z signa Dy(1) -+ Do)
c€ESN

Let Dy, be a space of differential operators with n variables of differential degree p. For example,
D,,1 coincides with a space of vector fields on n-dimensional manifold Vect(n). Another example,
laplacian A = >"" | u;0? € Dy, .

Theorem 1. Let ¢> # 1. Then the categories of algebras C and C9 are isomorphic. Moreover, if
C is a variety, i.e. is generated by polynomial identities, then C'9 is also variety.

Theorem 2. For any positive integers n and p there exists N = N(n,p) such that N-commutator
is well-defined on a space of differential operators D, .

If N =n?+ 2n — 2, then N-commutator is well-defined on Vect(n). The space Dy, » has nontrivial
N-commutator for N = (n? 4+ 5n +2)/2 and D,, 3 has N-commutator for N = (n®+ 9n? + 26n + 6) /6.
For example, 4-commutator of four differential operators of second order on the line can be calculated
by wronskians

u1 U2 u3 Uy
O(ur)  O(up)  O(uz)  O(ug) |50
P(w) P(uz) P(ug) () |0
Plu) Pluz) #us) 0 (ua)

We study identities of these kind N-algebras on differential operators. For example, we establish
that an algebra C|z] under Jordan commutator a x b = 9(ab) satisfies the following identity

(axb)*x(cxd) — (a*d)*(cxb) = (a,b,c)xd— (a,d,c) xb,

where (a,b,c) = a*x (bxc) — (axb) * c. Partially these results was published in the following papers of
author.

S4(U182, 2@82, U382, U482) = -2

REFERENCES

[1] Trees, free right-symmetric algebras, free Novikov algebras and identities // Homology, Homotopy and Applications,
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LIFTS OF TENSOR FIELDS TO THE COFRAME BUNDLE

Habil D. Fattayev
Baku State University, Baku, Azerbaijan
e-mail:gabil _dovlatoglu@yahoo.com

K.P.Mok, L.A.Cordero and M.Leon studied ([1], [2]) complete and horizontal lifts of tensor fields
from a differentiable manifold M to its frame bundle FM. The present work is devoted to the
construction of complete and horizontal lifts of tensor fields to coframe bundle.

The differentiable manifold M, of class C'*° with a affine connection V is considered. Let L*M,
be the coframe bundle over manifold M,. We consider (mi,Xf) = (mi,xia), a=1..,n1,=n+
1,...,n +n?, as local coordinates in a neighborhood 7=1(U) ( 7 is the natural projection L*M,, onto
M,,). The skew-symmetric tensor field S of type (1,2), having coordinates S,ij in natural frame {0;}
is considered. The complete lift of tensor field S to coframe bundle L* M, is defined as a tensor field
¢S of type (1,2) with components:

“Skj = Skj» “Ski = “Okje = “Skyip = Sy =05
CS]ZC'; = X%(@kS[]” + 8]SZZ - 825,?;),
“Se; = 0555, °Sis = 03,
where 67 is the Kronecker delta.

The horizontal lift .S of tensor field S is defined by analogy of the complete lift. Relation between

the complete and horizontal lifts of tensor field S to coframe bundle L* M, is investigated.

REFERENCES

[1] K.P. Mok. Complete lifts of tensor fields and connections to the frame bundle // Proc. London Math. Soc., Vol.32,

1972, pp. 72-88.
[2] L.A. Cordero, M. Leon. Lifts of tensor fields to the frame bundle // Rend. Cir. Mat. Palermo, Vol.32, 1983, pp.

236-271.

13



&}‘\.\C Wou,

Ny

ngrees

{&° o,

5, 5
205 reoyye™

L
%,

The 4" Congress of the Turkic World Mathematical
Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2071

LORENTZIAN HOLONOMY ALGEBRAS AND THEIR APPLICATIONS '

Anton S. Galaev
Masaryk University, Brno, Czech Republic
e-mail:galaev@math.muni.cz

The classical result of Berger states that the holonomy algebra of an indecomposable not locally
symmetric n-dimensional Riemannian manifold is one of the following subalgebras of so(n): so(n),
u(m), su(m) (n = 2m), sp(k), sp(k) ® sp(1l) (n = 4k), Ga (n = 7), spin(7) (n = 8). In general, a
Riemannian manifold is locally a product of a flat Riemannian manifold and of Riemannian manifolds
with irreducible holonomy algebras. This result has a lot of consequences and applications both in
geometry and physics, see [9] and the references there. Riemannian manifolds with the most of possible
holonomy algebras are automatically Einstein or Ricci flat, and they admit parallel spinors.

We study the holonomy algebras of Lorentzian manifolds. Any Lorentzian manifold is locally a
product of a Riemannian manifold and of a Lorentzian manifold that is further indecomposable. Hence,
it is enough to consider an indecomposable Lorentzian manifold (M, g) (let dimM =n+2 > 3). In
this case the holonomy algebra g C so(1,n + 1) does not preserve any non-degenerate subspace of the
tangent space. If g # s0(1,n + 1), then g must preserve an isotropic line of the tangent space, hence
it is contained in the similitude Lie algebra, g C sim(n) = R @ so(n) @ R™. There are the following 4
types of the Lorentzian holonomy algebras g C sim(n):

g=Re®hOR", g=phoR", g={p(4)+AAch} R, g={A+¢(A)[Ach}BR",

where h C so(n) is a Riemannian holonomy algebra, ¢ : h — R is a non-zero homomorphism; for the
last algebra R™ = R™ @ R™ ™ is an orthogonal decomposition, h C so(m) and ¥ : h — R"™ ™ is a
surjective homomorphism. This result is obtained by Berard-Bergery, Tkemakhen, Leistner and the
author, see the review [4]. For example, the manifolds with the holonomy algebras R™ C sim(n) are
pp-waves, thay are used in theoretical physics.

For each of the above algebras we construct a Lorentzian metric, realizing it as the holonomy
algebra. We describe the curvature tensors of Lorentzian manifolds with each possible holonomy
algebra. Motivated by [8], we find all possible holonomy algebras of Einstein and Ricci-flat Lorentzian
manifolds, and we use this in [6] for simplifying the Einstein equation on Lorentzian manifolds with
special holonomy. In [7], conformally flat Lorentzian manifolds with special holonomy are described.
In [1], two-symmetric Lorentzian manifolds, i.e. satisfying V2R = 0, are classified. Possible physical
applications are discussed, e.g. in [2, 3, §].

REFERENCES
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[4] A.S. Galaev, T. Leistner. Holonomy Groups of Lorentzian Manifolds: Classification, Examples, and Applications,
in Recent Developments in Pseudo-Riemannian Geometry // ESI Lect. Math. Phys., Eur., pp. 53-96, Math. Soc.,
Ziirich, 2008.

[5] A.S. Galaev. Holonomy of Einstein Lorentzian manifolds // Class. Quantum Grav., Vol.27, 075008, 2010.

[6] A.S. Galaev, T.Leistner. On the local structure of Lorentzian Einstein Manifolds with Parallel Distribution of Null
Lines // Class. Quantum Grav., Vol.27, 225003, 2010.

[7] A.S. Galaev. Conformally flat Lorentzian manifolds with special holonomy // arXiv:1011.3977.

[8] G.W. Gibbons, C.N. Pope. Time-Dependent Multi-Centre Solutions from New Metrics with Holonomy Sim(n — 2)
// Class. Quantum Grav. Vol.26, 125015, 2008.
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KAZHDAN PROPERTY (T) AND C*DYNAMICAL SYSTEM'
Ghorbanali Haghighatdoost, Esmail Abedi

Azarbaijan University of Tarbiat Moallem, Tabriz, Iran
e-mails:gorbanali@azaruniv.edu,esabedi@azaruniv.edu

In this paper we studied the property (T) for the discrete C*-dynamical system (A, G, «) and
obtained some important results. Our results can be considered as a generalization of some results
from the C*-algebras to the C*-dynamical systems obtained by B. Bekka [2].

Let A be anunitalC*-algebra with a tracial state. A is said to have property (T) if there exists a
finite subset F' of A and € > 0, such that for every Hilbert bimodule having a (F,e¢)-central unite
vector, there is a non-zero central vector [2]. This definition is similar to Kazhdan property (T) for
locally compact groups [6, 1]. Many authors have studied the property (T) for various structures. For
example, study of this property for Von Neumann algebras has been done by A. Connes. In their
works E. Bedos, G.J. Murphy and others defined the property (T) for algebraic quantum groups. Also
a type of the property (T) was studied for Hopf algebras by the authors of the present paper [4]. In
this work we defined the property (T) for the C*-dynamical systems. A C*-dynamical system is a
triple (A4, G, ), where A is an unital C*-algebra, G is a discrete countable group and « is an action of
G on A. Let us say that (A, G, «) has the property (T) if there exists (F, e, Q,r), such that for every
Hilbert system module, having a (F,e, @, r)-central unit vector, there is a non-zero (A, G)-central
vector, where F' is a finite subset of A, @ is a finite subset of G and both ¢ and r are greater than
ZETO.

Our results are the following:

(1) If the C*-dynamical system (A, G, «) has the property (T), then its C*-crossed product has
property (T) as an unital C*-algebra as well.

(2) If (A,G, ) is a C*-dynamical system with countable discrete group G, then the property (T)
of the locally compact group G together with the strong property (T) of A imply the property (T) of
(A, G, ), as well as the property (T) of C* - crossed product and its reduced C*-crossed product.

(3) Let A be a commutative C*-algebra , and let o be a trivial action such that there exists a
faithful representation on A to the Hilbert space I2(G), then their (T) properties are equivalent.

REFERENCES

[1] B.Bekka, P.de la Harpe, A. Valette. Kazhdan Property (T). February 23, 2007.
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[4] Gh.Haghighatdoost, H.Abbasi Mackrani. Property (T) for Hopf algebras // ICASTOR Journal of Mathematical
Sciences, Vol.2, No.2, 2008, pp. 113-124.

[5] P.Jolissaint. Property (T) for pairs of topological groups // Enseign. Math. Vol.215, 2005, pp. 31-45.

[6] D.Kazhdan. Connection of the dual space of a group with the structure of its closed subgroups // Funct. Anal.
Appl., 1967, pp. 63-65.
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THE CUBICAL HOMOLOGY OF SETS OVER TRACE MONOIDS

Ahmet A. Husainov
Komsomolsk-on-Amur State Technical University
Komsomolsk-on-Amur, Russian Federation
e-mail:husainovbl@yandex.ru

For an arbitrary set with an action of a trace monoid, we prove that its simplicial and cubical
homology groups are isomorphic. It allows us to get the finite complexes to calculate the homology
groups for some mathematical models of concurrency.

Let F be a set with an irreflexive symmetric relation I C E' x E. Denote by E* the free monoid of
words with the empty word 1 € E*. For the set R = {(ab, ba)|(a,b) € I} there is a smallest congruence
relation =; containing R. A trace monoid M(E,I) is a quotient monoid E*/ =;.

Consider a pair (M(FE,I),X) where X is a set with a right action of a trace monoid M (FE,I),
written as x — x - p for z € X and p € M(E,I). Denote by €(M(E,I),X) a category with objects
Ob(€(M(E,I),X)) = X and morphisms defined as triples 2 %> 2/ for which z -y = 2.

We define a homology groups H,(M(E,I),X), n > 0, as the homology groups of the nerve of the
category € (M(E,I),X).

A precubical set Qo = (Qn, ;") is a sequence of sets @y, n > 0, and a family of maps 9;"°, where
n>0,1<i<mn,ee{0,1}, which satisfy the equations 8?_1” o 8;7’6 = 8?__11’58;7’0 for all n > 2,
1<i<j<n,and a,8 € {0,1}.

For a set S, denote by L(S) a free abelian group generated by S. Let H,(Q.) be homology groups
of the complex

0 L(Qo) & L(Q1) £ L(Qa) « -+ — L(Qu-1) & L(Qn) — -

where d,,(q) = Z(—l)i((‘??’l(q) — a;”"o(q)) for all ¢ € Q.
i=1

Let (M(E,I),X) be a set over a trace monoid with a totally order relation on E. For any n > 1,
denote by E, the set of all n-tuples e; < --- < e, in E satisfying the condition (e;,e;) € I for all
1 < i< j <n. Define By = 1. We get a precubical set Q,(M(E,I),X) = {(z,e1, -+ ,en)|z €
X, (€1, ,en) € En}, 00 (z, €1, ,€n) = (x-€5,€1, ++ ,€i-1,€41, ** ,€), Where ed =1, el =e.

Theorem 1. If ¥ does not contain infinite subsets of pairwise commuting elements, then indepen-
dently of the order relation there are the isomorphisms Hp,(M(E,I), X) = Hp(Qo(M(E,I), X)) forn >
0. A set S with a partially action of M(E,I) can be considered as a pointed set S, = S U {x} with
the extension of the action by x - u = * when x - u is not defined, and * - 4 = *. An asynchronous
system (M (E, I), Sk, so) can be defined as a pointed set over a trace monoid with distinguished element
sp € S. An element s € S is reachable if there is u € M(E,I) such that so - p = s. Let S(sq) the
set of reachable elements and S.(so) = S(so) U {x}. Following [1] we define the homology groups
H,(M(E,I),S,s0) as H,(M(E,I),S«(s0))-

It follows from Theorem 1 that H,(M(E,I),S,s0) = Hp(Qo(M(E,I),S«(s0))). Each Petri net
can be considered as an asynchronous system. A prefix-closed trace languages can be defined as an
asynchronous system. Theorem 1 allows us to build the asynchronous systems, the Petri nets, and the
prefix-closed trace languages the homology groups of which can have arbitrary amounts of torsion in
dimensions n > 2.

REFERENCES

[1] Ahmet A. Husainov. On the homology of small categories and asynchronous transition systems // Homology Homo-
topy Appl., Vol.6, No.1, 2004, pp. 439-471, http://www.rmi.acnet.ge/hha/volumes/2004/volume6-1.htm
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THE PROOF OF LEGENDRE HYPOTHESIS

Javanshir Kara Ismayil
Sumgait Natural Science Gymnasium, Sumgait, Azerbaijan
e-mail:cavanshir_ismail@mail.ru

There are a lot of unsolved problems related with prime numbers. The most famous of which
were listed by Edmund Landau at the Fifth International Congress of Mathematicians (Cambridge
Great Britain, 1912). One of these problems-is Legendre hypothesis (Landau’s third problem): In the
interval (n2; (n+1)2 )there is at least one prime number.

Namely, this article is devoted to solving of this problem.

KELLER ENDOMORPHISMS OF POLYNOMIALS’ ALGEBRA
IN TWO VARIABLES

R. K. Kerimbayev
Al-Farabi Kazakh National University
e-mail:ker_im@mail.ru

We consider and investigate two variables’ polynomials’ algebra endomorphisms’ ring over zero
characteristics field. Here we give Keller endomorphism definition and its properties are investigated.
In two variables’ polynomials’ algebra two polynomials’ Jacobean requests Lee structure. Then we
can get the Lee algebra’s homology group. In this work we prove the following theorem.

Theorem. Keller endomorphism of two variables’ polynomials’ algebra over zero characteristics
field with identical endomorphism is compared precisely to the boundaries.

17
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FOUR COLOR THEOREM
Jamshid G’ofur Zabihullo o’gli

e-mail:degdz@mail.ru

It is generally known all difficulties, are connected with to find of chromatic number h(G) given
simple (n, m)-Graph G, where n(G) = n - number of nodes, m(G) = m - number of edges and the
well-known Four color Problem.

Subject of this Report is to message the important results more than a quarter prescription’s cen-
ture [1] which have remained in ”"shadow”. Concept k-partite Graph, are entered into the Graph’s
Theory most likely, in connection with studying of chromatic number h of Graphs G. And though con-
cepts: k-partite Graph and k-colorable Graph are designate the same mathematical object, however,
actually, from a point of view of studying the problem Graph’s colorability, there was convenient and
perspective the concept of k-partite Graphs.

In the above mentioned work it was noted, that k-partite Graph will have independent interest for
Graph’s Theory and outside of a problem of chromatic number as they appeared closely connected
with numerous combinatory problems. There the interesting appendix some property of k-partite
Graph’s for the decision of one known problem having old history. It is a problem, so-called, Ramsey
numbers in Ramsey’s Theorem.

But a basic result of this work was: the constructive proof of a sufficient condition of k-colorability
Graph G. From a case at k=4 follows of the above mentioned well-known Four color Theorem. Here
is this interesting

Theorem. [Jamshid G’ofur, 1981]. Every (n,m, ¢)-Graph G with number of nodes n, with number
of edges m and with number of density ¢(G) < k, is k-colorable Graph, if:

m(G) < p*(n, k)
where p*(n, k) - a least chromatic invariant k-partite Graph’s, and k € {1,2,...,n} [1].

In the report it has been considered also other important theorem which was till now the next
problem of the Graph’s Theory. It is known as Hadwiger’s Hypothesis. In the middle of last century
Hugo Hadwiger, in a context of the Four color problem has put forward such Hypothesis:

Hadwigwer’s hypothesis. [2] Every k-colourable Graph with the chromatic number h(G) = k,
by means of shrinkage some edges, it is being reduced in a full Graph Fj with a k nodes.

It is known, that at k = 5 from this Hypothesis follows the Four color Theorem. The constructive
proof of this interesting Hypothesis, also follows from a properties k-partite Graph [1].
REFERENCES

[1] Jamshid G’ofur. New sight to the old problem. k-partite Graphs // Preprint N30, Novosibirsk: 1981, 31p.
[2] Hugo Hadwiger. Uber eine Klassifikation der Streckenkomplexe // Naturforsch Ges. Ziirich, Band, Vol.88, 1943, pp.
133-142.
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TRIPLE LIE DIFFERENTIATION OF ALGEBRAS OF MEASURABLE
OPERATORS

Ilkhom Juraev
National University of Uzbekistan, Tashkent, Uzbekistan

We prove that every Triple Lie derivation on algebras of measurable operators for von Neumann
algebras is in standard form, that is, it can be uniquely decomposed into the sum of a derivation and
a center-valued trace.

Let A be an algebra. A linear operator L : A — A is said to be a triple Lie differentiation if
Llz,y], z] = [[L(x),y],z] + [[z, L(y)], 2] + [[z,y], L(2)]], Vz,y,z € A. A linear operator D : A — A
is called differentiation if D(xy) = D(x)y + zD(y) for all z,y € A. Any element a € A defines the
differentiation D, by the rule D,(x) = ax — za, x € A. Differentiations in the form of D, are said
inner.

Denote by Z(A) the center of A.

A linear operator 7 : A — Z(A) is called a center-valued trace if 7(xy) = 7(yx), Vz,y € A.

Theorem 1. Let L : S(M) — S(M) be a triple Lie differentiation. Then L = D + T, where D is an
associated differentiation and T is a center-valued trace from S(M) into Z(S(M)).

Let LY(Q) = LY%(Q, X, ) be an algebra of equivalence classes of all complex measurable functions
on (£2,%, u). Consider arbitrary differentiation § : LO(Q) — L%(€), and Ds — the “coordinate-wise”
differentiation on M, (L°()) of the n x n matrices over L%((2), defined by the rule

Ds (()‘ij)Zj:1> = (5 ()‘ij)Zj:1>

where ()‘ij)Zj:I € M, (L°()) . The operator D; is a differentiation on M, (L%((2)) . Taking this into
account, we can define the differentiation Ds on S(M) [1] where M is an I-type von Neumann algebra
I, setting

Ds(z) = (Ds, (za)), 2= (2a) € S(M). (1)

We obtain from Theorem 3.6 [1] the following
Corollary. Let M be an I-type von Neumann algebra. Then any Triple Lie differentiation can be
uniquely represented in the form of
L=D,+Ds+71

where Dy, is an inner differentiation, Ds is the differentiation in the form of (1).

REFERENCES

[1] S. Albeverio, Sh.A. Ayupov, K.K. Kudaybergenov. Structure of derivations on various algebras of measurable oper-
ators for type I von Neumann algebras // J. Func. Anal., Vol.256, 2009, pp. 2917-2943.
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DESCRIPTION OF ENDOMORPHISMS OF FINITE-DIMENSIONAL
KAPLANSKY-HILBERT MODULES

Jasurbek A. Karimov
National University of Uzbekistan, Tashkent, Uzbekistan
e-mail:karimov@tps.uz

Let L° be the algebra of equivalence classes of all measurable complex valued functions defined on
measure space (2,3, ) with finite measure, B(Q2) be the Boolean algebra of all idempotents in L°.
Let X be the left module over L°, and (x|y) be the scalar product on X with values in LY. If X is
complete under the L°-value norm ||z|| = \/(z|z), then X is called the Kaplansky-Hilbert module over
LY. For each x € X we set s(z) = 1 —sup{e € B() : ex = 0}, where 1 is the identity in B(Q). If X
has the orthonormal set {z;}" ; = E with E+ = {0}, then the Kaplansky-Hilbert module X is called
n-homogeneous. We say that X is a finite-dimensional Kaplansky-Hilbert module over L, if there
exists the finite partition {e;}[*, of the identity 1, such that e; X is n;-homogeneous Kaplansky-Hilbert
module over ;L% n; e N, i=1,m, n; <ng < ... < Ny,.

Theorem 1. The following conditions are equivalent:

(i) X is finite-dimensional;

k
(ii) X is finitely generated, i. e. there ewists finite set {x;}¥_| C X, such that X = {Z o
i=1
a; € IV, :m},-

(iii) there exists n € N, such that for all nonzero e € B(Q) any eL’-linearly independent system
from eX contains no more than n elements.

Let B(X) be the set of all endomorphisims in X.

Theorem 2. Let X be a finite-dimensional Kaplansky-Hilbert module, T € B(X). Then there
exist orthogonal sets {z;}¥_,, {y:}%_, in X and the set {\}5_| C L such that 0 # s(\;) < s(z;),
(wila) € B(2), 0 # (ylyi) € BQ), i = L% and

k

Ty = Z Ni{z|zi)y;

i=1

forallx € X.
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THE CONSTRUCTIVIZABILITY CRITERION OF THE ONE CLASS
TORSION-FREE NILPOTENT GROUPS

Nazif G. Khisamiev
D. Serikbaev East Kazakhstan Technical University, Ust-Kamenogorsk, Kazakhstan
e-mail:hisamiev@mail.ru

The study of constructive groups began with Mal’cev posing in [1] the general question of ”find-
ing given abstractly defined groups, which constructive enumerations they admit”. This question is

considered for torsion-free nilpotent groups, whose commutant has finite dimension.
Theorem 1. Suppose that (G,v) is a constructive group and B is a computable enumerable sub-

groups of G such that the quotient G/B is a torsion-free abelian group and for all finite set FF C G the
dimension of the quotient of the centralizer C(F) of the set F' by B is infinite. Then there exists an

enumeration p of G possessing the following properties:
1) the group (G, u) is constructive;
2) the subgroup B is computable in (G, p);
3) there exists a computable enumerable system {c; | i € I} of elements in (G, u) such that the

cosets {¢; B} form a basic of the quotient G/B.
Theorem 2. Suppose that G is a torsion-free nilpotent group and the quotient of G by the isolator

I(G") of the commutant G' has infinite dimension. If the dimention of G' is finite then any finite set

F C G the dimension of the quotient C(F)/I(G') is infinite.
On the basis of this theorem we received the following criteria for the constructivizability of a group

G.
Theorem 3. Suppose that G is a torsion-free nilpotent group such that the dimension of G’ is
finite. Then G is constructivizable if and only if there exists the following central series

Go=G>G1>...2G,=¢
and a contructivizations v; of central factors G = Gi/Gi+1 sych that the group (Gj,v;) is the extension
of constructive group (Git1,Vi+1) by the constructive group (G;, v;) and some recursive system of factor

from (Gi,7;) in (Gig1,vip1), i < n.
REFERENCES
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ON BINARY TYPES IN WEAKLY O-MINIMAL THEORIES
Beibut Sh. Kulpeshov

Institute for Problems of Informatics and Control, Almaty, Kazakhstan
e-mail:kbsh@ipic.kz

Let L be a countable first-order language. Everywhere in this paper we consider L-structures and
assume that L contains a binary relation symbol < that is interpreted as a linear ordering in these
structures.

This talk concerns the notion of weak o-minimality originally deeply studied by D. Macpherson,
D. Marker and C. Steinhorn in [1]. A weakly o-minimal structure is a linearly ordered structure
M = (M,=,<,...) such that any definable (with parameters) subset of M is a finite union of convex
sets in M. Real closed fields with a proper convex valuation ring provide an important example of
weakly o-minimal structures.

Let M be a weakly o-minimal structure, A C M, p,q € S1(A) be non-algebraic. We say that p
is not weakly orthogonal to q (p L% q) if there are an A-definable formula H(x,y), o € p(M) and
b1, B2 € q(M) such that $; € H(M,«) and By & H(M, cv).

We say a tuple a = (aj,a2,...,a,) € M" is increasing if a1 < az < ... < a,. Let A C M, A
be finite, p1,p2,...,ps € S1(A4) be non-algebraic. We say that the family of 1-types {p1,...,ps} is
weakly orthogonal over A if every s—tuple (ai,...,as) € p1(M) X ... X ps(M) satisfies the same type
over A. We say that the family of 1-types {p1,...,ps} is orthogonal over A if for every sequence
(n1,...,ns) € w* and for every increasing tuples aj,a) € [p1(M)|™, ..., @s,al, € [ps(M)]™ such that
tp(a1/A) = tp(a} JA), ..., tplas/A) = tp(@,/A) we have tp({as, .., as)/A) = tp((a, ..., L) /A).

If AC M, p1,p2 € S1(A) and p; L* py then obviously {pi,p2} is weakly orthogonal over A.

Let p € S1(A) be non-algebraic. We say p is binary over A if for every n < w and for every
by < by < ... < by, b) <y <...<b, € p(M) such that tp((b;,b;)/A) = tp((b;,b)/A) for all
1 <i<j <n we have tp(b/A) = tp(b//A). If p € S1(() is non-algebraic and p is binary over (), we
say p is binary.

Example 1 Let M = (QU W, <, E3, PY) be a linearly ordered structure, where Q is the set
of rational numbers; W is the set of all Q-sequences from {0, 1} with finitely many non-zero coordi-
nates excepting the only Q-sequence consisting only from {0}, ordered lexicographically; P(M) = Q,
—“P(M) =W and P(M) < =P(M). For every a € P(M) E(a,y1,y2) is an equivalence relation on
—P(M) defined as follows: for every a € P(M), by,bs € =P(M) E(a, b1, ba) < bi(q) = ba(q) for
all ¢ < a, i.e. q-th coordinates of b1 and by coincide for all ¢ < a. It can be proved M is an
No—categorical weakly o-minimal structure and py := {=P(x)} is not binary.

In [2] orthogonality of all families of pairwise weakly orthogonal 1-types for Rp—categorical weakly
o-minimal theories of finite convexity rank has been proved. Here we discuss on orthogonality of all
families of non-algebraic pairwise weakly orthogonal binary 1-types for an arbitrary Ng—categorical
weakly o-minimal theory.

REFERENCES

[1] H.D. Macpherson, D. Marker, C. Steinhorn. Weakly o-minimal structures and real closed fields // Transactions of
The American Mathematical Society, Vol.352, 2000, pp. 5435-5483.
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AXIOMATIZABILITY OF THE CLASS OF POSITIVELY EXISTENTIALLY
CLOSED MODELS

Almaz Kungozhin
Kazakh National University, Almaty, Kazakhstan
e-mail:kungozhin@gmail.com

We take definitions of notions of the positive logic from [1] and repeat some of them.

We consider a signature ¥ with an equality and relations, and we form as usually the first order
formulas using -, A, V and 3. Positive formulas are formed without negation, i.e. only using A, V
and 3; they can be written as (37)f(,7), where f(Z,7) is a quantifier free positive formula.

A homomorphism from the X-structure M into the X-structure A is an application h from the
underlying set M of M into the underlying set N of N such that, for each @ from M, if @ satisfies
the atomic formula A(Z), so does h(a); we do not assume the reciprocal, so that h(a) may satisfy
furthermore atomic formulas than @, and in particular A may not be injective. If there exists an
homomorphism from M to A, we say that N is a continuation of M, and that M is a beginning
of N. (We use the words extension/restriction only when h is an embedding, i.e. when @ and h(a)
satisfy the same atomic formulas).

If h is an homomorphism, then every positive formula (37)f(Z,7y) satisfied by @ is also satisfied
by h(a). We say that h is an immersion if we have the converse, that is if @ and h(a) satisfy the
same positive formulas; we say then that M is immersed, or positively existentially closed, in N'. An
immersion is an embedding, but positively existentially closed is weaker than the robinsonian notion,
since we consider only positive existential formulas.

An h-universal sentence is by definition the negation of a positive sentence; it can be written
—(39) f(y), or equivalently (Vy)—f(y) , where f(y) is free and positive.

If C is a class of Y-structures, we say that an element M of C' is positively existentially closed in C'
if every homomorphism from M into any member of C' is an immersion.

Author find the example of class which axiomatized with infinite number of h-universal sentences
where the subclass of positively existentially closed models is not elementary.

At the same time it had been proved that if class axiomatized with finite number of h-universal
sentences then its subclass of positively existentially closed models is axiomatized. And found the
example where this axiomatization of the subclass of positively existentially closed models can not be
finite.

REFERENCES
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FINDING THE SOLUTIONS OF UNILATERAL QUADRATIC MATRIX
EQUATION

Vladimir B. Larin
Institute of Mechanics, National Academy of Sciences of Ukraine, Kiev, Ukraine
e-mail:vblarin@gmail.com

Problems of the theory of oscillations continue to take the important place in various engineering
problems. Here it is necessary to note the theory of strongly damped systems [1]. In this theory the
central place occupy the problems of determination of matrix (or operator [1]) roots of the equations

A2X2 +A1X +A0 = 0.

In [2] matrix equation (1) is called as the unilateral quadratic matrix equation. Here the wide range
of problems of control in which it is necessary to find a solution of (1) is noted. As it is noted in [1],
one of motivations of determination of roots of (1) can be the following reasons. In a scalar case the
equation (1) can be considered as a characteristic equation of the differential equation with constant
coefficients:

A2d + A1g + Aog = 0.
The general solution of this equation, as is known, can be write down in the form:

t t
q = c1e™" + cpe™,

where z1,xo are roots of the characteristic equation. Thereupon there is a problem on a possibility of
construction of similar relations in a matrix case. That, in turn, will demand determination the roots
of (1).

It will be shown, that in some cases, for construction of a solution (1) it is possible to use the method

of doubling transformation [3]. This method, unlike algorithm [2], does not demand invertibility of
the matrix in (1).

REFERENCES
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ON POINT-LINE DISPLACEMENT IN 3-SPACE Ezﬁ

Mehdi Jafari, Yusuf Yayli
Islamic Azad University, Urmia, Iran
Ankara University, Ankara, Turkey
e-mail:mjafari@science.ankara.edu.tr, yayli@science.ankara.edu.tr

In kinematics, the motions of a various objects are of major concern. An object may be expressed
in the form of a rigid body, a line, a plane, a point, or combinations. Point-line is the combination
of an oriented line and an endpoint on the line. Many tools used in manufacturing, such as milling,
welding, drilling, screwing, laser jet, etc., can be represented by point-line kinematics. Zhang and
Ting[5] showed a framework and the relevant algebraic treatment concerning point-line positions and
displacements by using dual quaternion algebra. In Euclidean 3-space, a screw or a dual vector is used
to represent a point-line and the pitch is used to measure the endpoint location along the point-line.
Aydogmus and et al.[7] studied point-line displacement of a line in Minkowski 3-space. In [1], Dual
split quaternion algebra is used to express point-line displacement operation. In previous work, we
studied real and dual generalized quaternions and presented some of their algebraic properties|2,3].
Here, we generalize the concept of point-line operator in Eg 5 The operators offers a simple and unique
geometrical interpretation for point-line displacement.

Difinition: In $-space Eiﬁ, a point-line A can be expressed by multiplying a dual number exp(eh),

to @, namely A = Gexp(eh) = @ +e(@*+hd), whered = a +ea* is a unit dual vector in DgB.So,

A is a dual vector with dual length exp(ch).

REFERENCES

[1] O. Aydogmus, L. Kula, Y. Yayli. On point-line displacement in Minkowski 3-space // Differential geometry-Dynamical
systems, Vol.10, 2008, pp. 32-43.

[2] M. Jafari, Y. Yayli. Generalized Quaternions and Their Algebraic Properties // Submitted for Publication.

[3] M. Jafari, Y. Yayli. Dual Generalized Quaternions in Spatial Kinematics // 41st Annual Iranian Math. Conference,
Urmia University, 12-15 sept., 2010.

[4] H. Pottman, J. Wallner. Computational Line Geometry // Springer-Verlag Berlin Heidelberg New York, 2000.

[5] Y. Zhang, K. Ting. On point-line geometry and displacement // Mech. mach. theory, No.39, 2004, pp. 1033-1050.

25



&}‘\.\C Wou,

Ny

ngrees
A o s,
2, 6)
205 reoyye™

L
%,

The 4" Congress of the Turkic World Mathematical
Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2071

9,

ISOMORPHISMS AND ALGORITHMIC COMPLEXITY RELATIONS OVER
STRUCTURES WITH BIPARTITE BINARY PREDICATE!

A.A. Mukhanova, A.J. Satekbaeva, J.A. Tussupov
Taraz State University named after M.H.Dulaty, Taraz, Kazakhstan

e-mail:tussupov@mail.ru

We will consider the problems on algorithmic complexity of isomorphic and definable properties on
models and connections with Scott families.

Let A be a computable structure.

We say that A is AY categorical if for all computable B = A, there is a A? isomorphism from A to
B.

We say that A is relatively AY categorical if for all computable B = A, there is a A%(B) isomor-
phism from A to B.

The A% dimension of the structure A is the number of computable presentations of A up to A2
isomorphisms.

A Scott family for A is the set ® of formulas, with a fixed tuple of ¢ in A, such that 1) each tuple
of parameters in A satisfies some formula ¢ € ®, and 2) if both a, b satisfy the same formula ¢ € ®,
then there is an automorphism of A mapping a to b.

A formally X0 Scott family is a X2 Scott family that is made up of ”computable ¥, formulas.

Let A be a computable structure and R be a relation on A. We say that R is intrinsically 39 if
in all computable B = A the image of R in B is %0.

We say that R is relatively intrinsically ¥ if in all computable B = A, the image of R is X0 (B).
We say that R is intrinsically if for each automorphism f of the structure A the image f(R) C R.

The structure A with binary predicate P(x,y) is called the structure with bipartition binary pred-
icates P(z,y) if for the sets K1 = {z : A |= JyP(z,y)} and Ky = {z : A |= JyP(y,x)} satisfy the
conditions: K1 NKy = () and K1 UK, # (). Let A structure with bipartition binary predicates P(x,y).
Theorem 1. For each computable successor ordinal o there is computable structure A that is Ag
categorical but not relatively AY (and without formally ¥ Scott family).

Theorem 2. For each computable successor ordinal o there is computable structure A that is AQ
with a relation that is intrinsically 0 but not relatively intrinsically 0.

Theorem 3. For each computable successor ordinal « for each finite n there is computable structure
A with AY dimension n.

Theorem 4. For each computable successor ordinal o there is structure A with presentations in just
the degrees of sets X such that A (X) # A%. In particular, for each finite n there is structure A with
presentations in just the non — low,, degrees.

REFERENCES
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EQUIVALENCE OF PATHS BY ACTION OF THE SPECIAL
PSEUDOORTHOGONAL GROUP

Kabiljon K. Muminov, R. Gaffarov
National University of Uzbekistan, Tashkent, Uzbekistan
Fergana State University, Fergana, Uzbekistan
e-mail :m.muminov@rambler.ru

In this work, the criterion of equivalence of regular paths with respect to the identical action of the
special pseudoorthogonal group is determined.

Let £ = C}, (where p + ¢ = n) be n-dimensional pseudo-euclidean space, indefinite metrics of
which is identified by the equation: [z,y] = z1y1 + ... + TpYp — Tp41Yp+1 — .- - — TnYn, Where x =
(zi)izy, ¥y = (vi)izy € Cp,, C is the field of complex numbers.

We denote by SO(p, q) the special pseudoorthogonal subgroup of GL(n,C') consisting of all trans-
formations ¢ € GL(n,C), for which detg = 1 and g’ Ig = I, where I = Diag(1,...,1,—1,...,—1), g

—— ———

P q
is the transpose of g. Infinitely differentiable mapping = : (0,1) — C7, is called a path. Two paths
x(t) and y(t) are called SO(p, ¢)-equivalent if there exists element g € SO(p, q) such that y(t) = gx(¢)
for any t € (0,1).

(n—1)
Let z(t) be a path in C, and M (z)(t) be a n x n-matrix (m(t):c’(t) coox(t) > , where k-th column

k—1) (k—1
has coordinates EL'Z (t)), gzz(t)) — (k —1)-derivative of z;(t), i,k = 1,...,n. The path z(t) is called regular
path if det M (z)(¢t) # 0 for any t € (0,1).
The following theorem provides necessary and sufficient conditions for SO(p, ¢)-equivalence of two
regular paths.

Theorem. Two regular paths z,y € Cy, are SO(p, q)-equivalent if and only if the following equalities

(i-1) (i-1) (i=1) (i—1)
x(t),a;(t)] [y(t), y(t)] and det M (z)(t) = det M(y)(t) for all t € (0,1) and i =

are satisfied

1,....n—1
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ON EXISTENTIALLY AND POSITIVELY EXISTENTIALLY CLOSED
STRUCTURES

Abyz Nurtazin, Almaz Kungozhin
Kazakh National University, Almaty, Kazakhstan
e-mail:abyznurtazin@mail.ru, kungozhin@gmail.com

The notion of existentially closed structure of a given theory is one of the most classical and
nontrivial objects of the Algebraical Model Theory [1]. The two first Nurtazin’s theorems are devoted
to such structures. On the other hand their analogues for a Positive Logic were introduced by Bruno
Poizat a few years ago and are new. The third Kugozgin’s theorem says that the class of positively
existentially closed models of a finitely axiomatized h-universally axiomatized theory is axiomatizable.

We take definitions of notions of the positive logic from [2] and repeat some of them. We consider a
signature ¥ with an equality and functional and relational symbols and form as usually the first order
formulas. Positive formulas are formed without negation.

A very simple and useful enough criterion of an existentially closedness gives us the next theorems

Theorem 1. A model A is existentially closed if and only if it’s every countable elementary
submodes is existentially closed.

Corollary. (1) A first order theory T is modelly complete iff there is an existentially closed w-
saturated model in T. (2) (A known fact.) A complete, categorical in some infinite power, inductive
theory T is modelly complete.

Theorem 2. A complete inductive theory T of a finite signature is modelly complete.

Corollary. In a complete first order theory T, axiomatizable by axioms with n exchanges of quanti-
fiers, every formula is equivalent to the formula with quantifiers of the same form. A homomorphism
is an application h the underlying set of M into the underlying set N of N such that, for each @
from M, if @ satisfies the atomic formula A(T), so does h(a); we do not assume the reciprocal, so
that h(a) may satisfy furthermore atomic formulas than @, and in particular h may not be injective.
If there exists an homomorphism from M to N, we say that N is a continuation of M, and that
M is a beginning of N'. (We use the words extension/restriction only when h is an embedding, i.e.
when @ and h(a) satisfy the same atomic formulas). If h is a homomorphism from the ¥-structure M
into the Y-structure N, then every positive formula (3y) f(Z,y) satisfied by @ from M is also satisfied
by h(a). We say that h is an immersion if we have the converse, that is if @ and h(a) satisfy the
same positive formulas; we say then that M is immersed, or positively existentially closed, in N'. An
h-universal sentence is by definition the negation of a positive sentence; it can be written —(37)f(y),
or equivalently (V) f(y) , where f(y) is free and positive. If C is a class of X-structures, we say that
an element M of C is positively existentially closed in C if every homomorphism from M into any
member of C' is an immersion.

The second author had found the example of class which axiomatized with infinite number of
h-universal sentences where the subclass of positively existentially closed models is not elementary.

Theorem 3. A class of positively existentially closed models of a finitely axiomatizable h-universal
class is axiomatizable.

At the same time it had been proved that if and found the example where this axiomatization of
the subclass of positively existentially closed models cannot be finite.
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PARALLEL COMPUTATION OF SOLVING LINEAR SYSTEM WITH
ILL-CONDITIONED MATRIX

M. Otelbaev, B. Tuleuov, D. Zhusupova

L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:otelbaevm@mail.ru, berik_t@yahoo.com, zhus_dinara@mail.ru

In the paper [1] we consider
Ax = f,

whereA is n x n real matrix and f is a vector of dimension n. There was proposed one method of
solving and parallel computation system (1) with singular or ill-conditioned matrix A.

Consider functional

Je(w) = [Ax — f? + efa]’.
We will find # which is the solution of problem to minimize functional:
inf J.(z) = Jo(2). (1)

Here in fimum is given by all vectors x in R™. Unit ball is compact in R", it follows that the solution
of the minimization problem exists.
Remark 1. If matriz A is non-singular, then € = 0 and minimization problem has unique solution
& = A7Lf, but if A is singular, then Az implies the best approximation of f by vectors Ax. When
€ #0 and A is non-singular then T is the approximate solution of equation Az = f.
Define a sequence of vectors z;(j = 1,2,...) by the following relations
j—1
2= 63 (B~ 5(A"A+eE)F A"}, (2)
k=0
where & is the solution of problem to minimize functional J.(-) and & € (0,2(|][A*A|| +¢)71).
Theorem 1. Let € > 0,  be the solution of (1) and x; from (2). Then

rj—i=—[E—§A*A+eE) i (3)
and x; — T as j — 400 with geometric rate. Thus, there exists p > 0 for all j =1,2,... holds

where C' is the constant which depends on numbers §, €.
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SOME PROPERTIES OF A DISCRETE DYNAMICAL SYSTEMS
FAMILY DEPENDING ON A MATRIX OF PARAMETERS

Irina N. Pankratova
Institute of Mathematics, Almaty, Kazakhstan
e-mail:ipalmaty@gmail.com

We consider a class of dynamical systems F'™ generated by a map F',
F:R" - R", Fy=®(y)Ay,
in a compact set X C R"™ chosen as a phase space,
X={yeR"|y>0, [ly| <a}, a>0.

Here R™ is the n-dimensional real vector space, A is a (n X n)- matrix and ®(y) is a scalar function
(y=(y1,---,Yn) > 0 means y; > 0,4 =1,n, and || - || is a norm in R").
Let
cone(y) = {ay | y € R", a € RT}
be a ray directed to y where R™ be a set of real nonnegative numbers. The system of noncoincident
rays (I1,...,0p), p < 00, is called the cycle of rays of period p if

Alk:lk+1, ]{I:l,...,p—l, Alp:ll.

The description of the dynamics of the system F™ in X leads to a study of the behavior of its
trajectories in so-called cyclic invariant sets M,, C X of the map F' of finite period p > 1 containing
all w- limit sets of the system F™ [1]. The set M, is the intersection of X with invariant subspace of
the matrix A consisting of cycles of rays of periods < p. The location of the sets M,, in X and their
periods are determined by the matrix A, and these periods are independent of ®(y). The period p
of the set M,, coincides with the maximum number of parameters p1, ..., 1y, by which the dynamics
of the system F" is described in M,,. There may be a few (and even continuum-many) sets M, of
the map F' of different periods in different parts of X. Therefore, the dynamics of the system F in
X is described, generally, by the sets of parameters (u1, ...,u,), p € N. So, a question arises as to
how to get the greatest period p* > 1 (for a given n > 1) of cyclic invariant sets M, of a family of
n~ dimensional dynamical systems F"*. The answer to this enables to determine a maximum number
of parameters (p1, ...,y ) by which the dynamics of the family of systems F™ depending on n?
parameters, i.e. coefficients of the matrix A, is described in X. The research conducted into the
system F made it clear that p* is a function of n and while increasing n p*(n) becomes not only
bigger than n but (essentially) bigger than n?. Let formulate this result as follows.

Property.

<n, ifn <4,

>n, if n>5 (except n=06),

<n?, ifn <18,

>n2, if n>19 (except n = 21,22).

The last one means that the number of parameters by which the dynamics of the family of n-

dimensional systems F" is described may be more than the number of parameters given by the
matrix A.

p*(n)

REFERENCES
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ON SCORES AND LOSING SCORES IN HYPERTOURNAMENTS
Shariefuddin Pirzada

University of Kashmir, Srinagar, Kashmir, India
e-mail:sdpirzada@yahoo.co.in

A k-hypertournament is a complete k-hypergraph with each k-edge endowed with an orientation,
that is, a linear arrangenment of the vertices contained in the hyperedge. In a k-hypertournament,
the score s(v;) (losing score r(v;)) of a vertex v; is the number of arcs containing v; and in which v;
is not the last element (v; is the last element). The score (losing score) sequence is formed by listing
the scores (losing scores) in non-decreasing order. Zhou et al obtained a characterization of score and
losing score sequences in k-hypertournaments, a result analogous to Landau’s theorem on tournament
scores. A bipartite hypergraph is a generalization of a bipartite graph.

We discuss various results on the sequences of non-negative integers to be losing scores or scores of
various classes of hypertournaments.
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[4] S. Pirzada, T. A. Naikoo, Zhou Guofei. Score lists in tripartitie hypertournaments // Graphs and Comb., Vol.23,
No.4, 2007, pp. 445-454.
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CATEGORY OF CHAIN COMPLEXES OF SOFT MODULES

Taha Y. Ozturk, S. Bayramov
Ataturk University, Erzurum, Turkey
Kafkas University, Kars, Turkey
e-mail:taha36100@hotmail.com, baysadi@gmail.com

Molodtsov initiated the concept of soft sets in [1]. Maji et al. defined some operations on soft sets
in [2]. Aktag et al. generalized soft sets by defining the concept of soft groups in [3]. After then,
Qiu-Mei Sun et al. gave soft modules in [4].

In this study, methods of homology algebra are applied to the category of soft modules. For this
reason, chain complexes of soft modules and their soft homology modules are defined. The exact
sequence of soft homology modules is obtained. Homotopy relation is given in the category of chain

complexes of soft modules, and according to this relation is proved the invariance of soft homology
modules.

REFERENCES
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[2] P.K.Maji, R.Bismas, A.R.Roy. Soft set theory // Comput. Math. Appl., Vol.45, 2003, pp. 555-562.

[3] H.Aktas, N. Cagman. Soft sets and soft group // Information Science, Vol.177, 2007, pp. 2726-2735.

[4] Qiu-Mei Sun, Zi-Liong Zhang, Jing Liu, Soft sets and soft modules // Lecture Notes in Comput. Sci., 5009, 2008,
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SOME NOTES ON PURE HYPERCOMPLEX CONNECTIONS
A. A. Salimov

Ataturk University, Erzurum, Turkey
e-mail:asalimov@atauni.edu.tr

A hypercomplex algebra is a real associative algebra with unit 1. A II-structure on a manifold Mis
a family of affinor fields (i.e. tensor fields of type (1,1) ) on M. If II is an algebra (under the natural
operations) isomorphic to a hypercomplex algebra, the II-structure is called hypercomplex. In this
paper we define some operators which are applied to pure tensor fields. In this context Tachibana,
Vishnevskii operators and the operator applied to pure connection can be found [1]. Using these
operators we study some properties of integrable commutative hypercomplex structures endowed with
a holomorphic torsion-free pure connection whose curvature tensor satisfy the purity condition with
respect to the covariantly constant structure affinors. These connections are naturally appeared in
the context of pseudo-Riemannian manifolds with Kahler-Norden(i.e. anti-Kahler) metrics. Recently,
manifolds with Norden metrics have been an object of investigation in differential geometry and
theoretical physics(see [2], [3], [4]).
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ON SOME FIBONACCI -TYPE POLYNOMIALS

Serpil Halici, Fethi Halici
Sakarya University, Sakarya, Turkey
e-mail:shalici@sakarya.edu.tr, fhalici@sakarya.edu.tr

In this study, the zeros of some generalized polynomials defined recursively are investigated. Some
properties related with these polynomials are given.
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THE PELL-PADOVAN NUMBERS AND POLYNOMIALS

Dursun Tasci
Gazi University, Ankara, Turkey
e-mail:dtasci@gazi.edu.tr

In this paper, we define new a recurrence relation and polynomials called Pell-Padovan numbers and
Pell-Padovan polynomials, respectively. We also derive formulae related with theseThe Pell-Padovan
sequence is the sequence of integers T (n) defined by the initial values

T0)=1,T1)=1,T(2)=1
and the recurrence relation
T(n)=2T(n—2)+T(n—-3).
The first few values of T (n) are
1,1,1,3,3,7,9,17,25,43,67,111,177,289,465, . . ..

In this study we denote the ratio of two consecutive Pell-Padovan numbers converges to the Golden

Proportion, a = 14'27‘/5 We also present a relation between the Pell-Padovan numbers with Fibonacci

numbers and Lucas numbers. Moreover we introduce Pell-Padovan polynomials and give some formu-
lae related with these polynomials.
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EUCLIDEAN CRYPTOSYSTEM WITHOUT REPETITION

Aleksandr V. Ten, Vladimir D. Ten
Halyk Bank of Kazakhstan, Almaty, Kazakhstan
Kazakh-British Technical University, Almaty, Kazakhstan
e-mail:vanzero@mail.ru, tenvd@mail.ru

The goal of this paper is to construct and analyze the cryptosystem with the following property:
(A) The encryption algorithm encrypts a plaintext of any length so that after encryption with one
fixed key all letters of cipher text are different, i.e. the cipher text has no repetitions.

Let Z be the ring of integers and the cryptosystem has the following algorithms of encryption and
decryption:

(*) Encryption: Let k be an integer. If p € Z, p € Z |p| < |k|; s € Z and s satisfies conditions:

(Sap) =1, (S,k) =1 (1)

We obtain the cipher text c as follows:

Step 1: we find u using the equality us + vp = 1. This is well known that it may be evaluated from
generalized Euclidean algorithm [1]. Step 2: we find a,, as the remainder of division pu by k. Step 3:
C = aps.

Decryption: p = ¢(mod k).

Definition. An integer s is called the partial key of a pair (k,p) if it satisfies the conditions (1).

The cryptosystem with the following algorithms of encryption and decryption satisfies the property
(A).

(C) Algorithm of encryption: let k be an integer, pi,p2, ..., P, be some sequence of integers such
that [p;| < |k|, i = 1,...,m, s1,S2,...,Sm be the sequence of different partial keys. We encrypt an
element p; by using the partial key s; and the algorithm (*). As the result all cipher texts ¢y, ca, ..., ¢,
are different. So we have: k is the secret key, p1,po, ..., pm is the sequence of plaintexts, s1, 92, ..., Sm
is the sequence of the corresponding partial keys, c1, cs, ..., ¢, are corresponding cipher texts.

(D) Algorithm of decryption: p; = ¢;(mod k),i = 1,2,...,m.

Attack and modification.

Now we consider the following kind of attack against our cryptosystem.

(*) Let we have some set of plaintexts p1, po, ..., b, and the set of corresponding cipher texts c1, co, ..., ¢, k
is the secret key. From the decryption algorithm it follows that there exist elements dy,...,d, € Z
such that a; = ¢; — p; = dik, i = 1,2 = ...,n Let us have some (z1,...,z,) be the greatest common
divisor of elements x1,xa, ...,x, € Z. Then we have (ay,...,a,) = dk, d = (dy, ...,d,). And this attack
may be effective for finding of a secret key. So we modify our cryptosystem as follows:

Algorithm of encryption: let k,a,b € Z,|b| < |ak| and ¢ = (¢;7) € Z x Z, where ac = bg + r
and ac # r because |c| > |k|.

Ei(p) = ¢, Baplc) = (a,1).
Then ¢ = E, 4(E)(p)) and we have: p is the plaintext, ¢ is the cipher text.

Algorithm of decryption: [“2|(mod k) =p .

a

REFERENCES
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EUCLIDEAN RINGS AND THEIR APPLICATION IN CRYPTOGRAPHY

Vladimir D. Ten
Kazakh-British Technical University, Almaty, Kazakhstan
e-mail:tenvd@mail.ru

The goal of this paper is to construct cryptosystems with the following properties:
(A) The encryption algorithm encrypts a plaintext of any length so that after encryption with one
fixed key all letters of cipher text are different, i.e. the cipher text has no repetitions. The length of
the alphabet is limited to the key length.
(B) The encryption algorithm encrypts a plaintext of any length so that after encryption with one
fixed key all letters of cipher text are different. The length of the alphabet is not limited.

Further we suppose that all Euclidean rings satisfy the following condition:
(E). Let ¢ € K and C' = cK be the ideal of the ring K generated by the element c. If elements a,b € K
satisfy the following conditions d(a) < d(c), d(b) < d(c), a — b= 0(mod C) then a =b .

Remark 1. Ezamples of rings, which satisfy condition (E) are the ring of integers and rings of
polynomials over fields. The example of a ring without condition (E) is the ring of Gauss integers [1].

Theorem 1. Let K be a FEuclidean ring and k be an arbitrary element of K. Then for any element
p € K such that p is not invertible and 0(p) < d(k), and for any element s € K such that

(s,k) =e, (s,p) =e (1)

there exist elements a,,c € K which satisfy the following conditions:

1) 6(ap) < o(k).

2)c = aps, c(mod k), where k is the ideal of the ring K generated by the element k

3) 6(k) < d(e).

4) If p1 # p2 and 6(p1) < d(k), 6(p2) < 0(k), then c1 # co, and vice versa if ¢1 # ca, then p1 # pa.

(*) Algorithm of encryption: let k be an element of the Euclidean ring K, p be any element of K
such that 0(k) > d(p), and s be any element of K, which satisfies conditions (1). Then, using theorem
1 we obtain the element c. So we have: k is the secret key, p is the plaintext, ¢ is the cipher text.

Definition. An element s € K is called the partial key of the pair (k,p) if it satisfies conditions
(1). If S is a finite set of distinct partial keys, then |S| is the period of S. If a set S is infinite, then
its period is infinity.

Now let K be a Euclidean ring, k be the element of the ring K, p1,po, ..., pm be some sequence of
elements of K such that d(p;) < d(k). Suppose that the ring K satisfies the following condition:
(In) The set S = {s € K, s prime, d(s) > d(k)}is infinite.
(C) Algorithm of encryption: let k be an element of the ring K, p1,pa,...,pm be some sequence of
elements of K such that d(p;) < §(k), i = 1,...,m, 81,82, ..., Sm, be the sequence of distinct elements
from S. We encrypt element p; by using the partial key s; and algorithm (*). As the result all cipher
texts c1, co, ..., ¢y, are different.
(D) Algorithm of decryption: p; = ¢;(mod k),i = 1,2, ...,m.

Theorem 2. Let K = Z be the ring of integers. Then the cryptosystem with algorithm of encryption
(C) and the algorithm of decryption (D) satisfies property (A).
Theorem 3. Let K = Q|x] be the polynomial ring over the field of rational numbers Q. Then the
cryptosystem with algorithms of encryption and decryption (C), (D) satisfy the property (B).
REFERENCES
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UNIVERSAL ENVELOPING ALGEBRAS AND UNIVERSAL DERIVATIONS OF
POISSON ALGEBRAS'

Ualbai Umirbaev

L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
Wayne State University, Detroit, USA
e-mail:umirbaev@math.wayne.edu

We study the universal enveloping algebras of Poisson symplectic algebras and free Poisson algebras.
For any Poisson algebra P denote by P°¢ its universal enveloping algebra. Note that the universal
enveloping algebra A€ of an associative algebra A in the variety of associative algebras is A ®; A%
where AP is an anti-isomorphic copy of A. It is proved that the universal enveloping algebras of the
Poisson symplectic algebra P, and the Weyl algebra A,, are isomorphic. The canonical isomorphism
between P and A{ naturally leads to the Moyal product.

Let P = k{xi1,...,z,} be the free Poisson algebra in the variables z1,...,x,. We construct a
linear basis of the universal enveloping algebra P¢. Unfortunately left ideals of P¢ are not free left
P¢é-modules, i.e., an analogue of Cohn’s theorem for free associative algebras is not true in this case.
We prove a weaker result which says that the left dependency of a finite set of elements P¢ over P¢
is algorithmically recognizable. We prove that any two elements of a free Poisson algebra over a field
of characteristic 0 either generate a free Poisson algebra in two variables or commute. We prove that
an analogue of the Jacobian Conjecture for two generated free Poisson algebras is equivalent to the
two dimensional classical Jacobian Conjecture. A new proof of the tameness of automorphisms of two
generated free Poisson algebras is also given.

1 This research is supported an NSF grant DMS-0904713 and by a grant of Kazakhstan.
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THE STRUCTURAL PROPERTIES OF LINEAR MATRIX INEQUALITIES

Vasfi Eldem, Seyhan Sahin
Gebze Institute of Technology, Gebze, Kocaeli, Turkey

e-mail:veldem@gyte.edu.tr, s.sahin@gyte.edu.tr

Our previous research ”On the Feasibility Problem of Linear Matrix Inequalities” has
focused on the characterization of the feasibility region of second order linear matrix inequalities
(LMIs) and defining this region as a finitely generated convex cone. More precisely, firstly we have
proposed a simple method which gives the full characterization of the feasibility region if there exists
at least one strictly definite element in a given LMI. Then, we have introduced an outer cone for an
LMI with two nondefinite matrices. Finally, we have proposed a procedure for refining this cone so
that it will intersect the feasibility region of the given LMI. We have also defined an inner cone for
higher order LMIs with at least one strictly definite element and shown that the distance between the
boundaries of the inner cone and the feasibility region can be directly calculated using the original
problem data.

In this research, we focus on the characterization of the feasibility region of higher order LMIs with
nondefinite elements. In this context, let Ay, Ag, ....., Ax € R"*" (2 < k < n) be nondefinite symmetric
matrices whose diagonal elements are linearly independent. Then,

k
Fo = {a

that F, and Fg := {ﬁ

a; A; >0, AZ-T =A; € R”X”} is a finitely generated cone in R, Tt can be easily shown

=1

k
> BB >0,B =B; € R”X”} are equivalent LMIs as defined in [1] and the
i=1

ith column of D := [ I, KI ]T consists of the diagonal elements of B;. We assume without loss of
generality that By, Bs, ....., By are nondefinite. Then, the outer cone Cy,s for Fg can be defined as

Cout = {8 =[61... BT | Ko = 0, 8= 0}
which is also finitely generated. Based on the theories in [2] and [8], 8 € Cout can be expressed as the
conic combinations of its extreme directions. In this work, we first propose a procedure for row by
row calculation of the extreme directions of the Coy:. Then, we give a method which reduces the size
of the outer cone until it intersects the set Fg.
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ON A SIMILARITY OF THE POSITIVE JOHNSON’S THEORIES IN ENRICHED
SIGNATURE

Aibat R. Yeshkeyev

Karaganda State University, Kazakhstan
e-mail:modth1705@mail.ru

One of the classic problems of mathematical science is the question of the classification of objects
in order to study for some common features. In mathematics a role of such objects performing sets
which predetermined by its relations. Using mathematical logic, these objects were related to the
formulae of the language of calculus of predicates. This relationship between syntax and semantics
of language is the main essence of the model theory. Therefore, it is clear that finding syntax and
semantics features of the similarity can be useful for classifying objects in the model theory.

In this abstract we present the results associated with the A-P M-theories in the enriched signature.

Let T - an arbitrary A - PM-theory in the language of signatures Y. Consider all the completions
of a center T* theory T in new signature op, where I' = {¢}. By A - PM-surface theory T*, its center
there and we denoted as T°. Under the restriction T to the signature 3, the theory of T becomes a
complete type. This type, like in A-PM-case, we call the central theory of the type T. Let C-semantic
model of T, A C C. Let or(A) =cU{cq | a € A} UT, where I' = {P} U{c}.

Consider the following theory TEM(A) = Thna++2(C, a)aea U{P(c)} U{P(c)} U{"P C 7}, where
{”P C 7} there is an infinite set of sentences which says that the interpretation of the symbol P is
a positive existentially closed submodel in the signature o. The requirement of existential closure is
essential to the sense that the interpretation of the symbol P must be infinite. It is clear that the
considered set of proposals is a theory and this theory in general is not complete. Let T - an arbitrary
A - PM-theory, then E*(T) = Un,m <wE},, (T), where E;", (T) - a lattice of positive existential
formulas with n free variables and m-changes of quantifiers.

Let Th and To A - PM-theory. We say that 77 and T» A-PM syntactically similar if there exists a
bijection j : ET(T}) — E™(T%) such that:

1) the restriction f to E,, (T1) is a lattice isomorphism E,", (T1) and Ef,.(T3), n < w,

2) f(Fnt19) = Ioni1f(#), ¢ € EF(T), n < w,

3) f(l/l == 1/2) = (1/1 = 1/2).

One of the results obtained under the above definitions as follows:

Theorem Let Ty and 15 - Z;H-complete, perfect, Jonsson’s A - PM -theory. Then the following
conditions are equivalent:

1) T} and T3 A - PM-syntactically similar,

2) T and Ty - syntactically similar (in the sense of [1]).

REFERENCES
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Geometry and Topology

DOUBLE KNOT SURGERIES TO S* AND S? x 52

Selman Akbulut
Michigan State University, Michigan, USA
e-mail:akbulut@math.msu.edu

It is known that S* is a union of two fishtails, and S? x S? is a union of two cusps (glued along their
boundaries). Here we prove that for any choice of knots K, L C S% performing knot surgery operations
S4 s S?(’L and 5% x S? ~ (5? x S%)k 1, along both of these fishtails and cusps, respectively, do not
change the diffeomorphism type of these manifolds.

ON THE GEOMETRY OF THE TANGENT BUNDLE

Cem Tezer
Ortadogu Teknik University, Ankara, Turkey
e-mail:rauf@metu.edu.tr

The tangent bundle of a smooth manifold has itself a natural structure as a smooth manifold and
constitutes the natural domain of discourse of analytical dynamics in the manner of Lagrange. Thus
the tangent bundle hosts phenomena with geometric as well as dynamical portent. The purpose of
this talk will be to introduce the basic concepts in a historical perspective and present a short report
of my recent work on conformal vector fields on tangent bundles.
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INTEGRAL GEOMETRY PROBLEM FOR GENERAL
FAMILY OF CURVES ON FINSLER SURFACE

Yernat M. Assylbekov
Institute of Mathematics, Informatics and Mechanics, Almaty, Kazakhstan
e-mail:y_assylbekov@yahoo.com

We consider a general family of curves I" on a compact oriented Finsler surface (M, F') with boundary
OM. Let p € C*°(M) and w a smooth 1-form on M. We show that

(t){sz?(v(t)) +wyp (Y(1)} dt =0

v

holds for every v € I' whose endpoints belong to M, v(a) € OM, v(b) € OM if and only if ¢ = 0 and
w is exact. This generalizes Mukhometov‘s well-known theorem in several directions.

CHARACTERIZATIONS OF SPHERICAL HELICES IN EUCLIDEAN 3-SPACE

Nejat Ekmekei, O. Zeki Okuyucu, Yusuf Yayli
University of Ankara, Turkey
University of Bilecik, Turkey
Faculty of Science, University of Ankara, Turkey
e-mail:ekmekci@science.ankara.edu.tr, osman.okuyucu@bilecik.edu.tr, yayli@science.ankara.edu.tr

In this study, we calculate Frenet frames of the tangent indicatrixz (t), principal normal indicatriz
(n) and binormal indicatriz (b) of the curve o in R3. Also, we give some differential equations which
they are characterizations for (t), (n) and (b) to be general helix. Morever we give a characterization
for tangent indicatriz (t) to be a circle.

REFERENCES

[1] T. Ahmad Ali, M.Turgut. Positions vectors of a time-like Slant helix in Minkowski 3-space // J. Math. Anal. Appl.,

Vol. 365, 2010, pp. 559-569.
[2] C.D. Toledo-Suarez. On the arithmatic of Fractal dimension using hyperhelices // Chaos Solitions and Fractals, Vol.

39, 2009, pp.342-349.
[3] M. Lancret. A Mémoire sur les courbes & double courbure // Mémoires présentés & U'Institut 1, 1806, pp. 416-454.

[4] L. Kula, N. Ekmekci, Y. Yayli and K. Ilarslan. Characterizations of Slant helices in Euclidean 3-space // Turkh J.
Math., Vol. 33, 2009, pp.1-13.
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SPECIAL CONTACT HYPERSURFACES OF SASAKIAN SPACE FORM
Esmaiel Abedi, Mohammad Ilmakchi

Azarbaijan University of Tarbiat Moallem, Tabriz, Iran
e-mail:esabedi@azaruniv.edu, mohammad_ilmakchi@yahoo.com

A submanifold M of a contact manifold A72m+1 tangent to & is called an invariant (resp. anti-
invariant) submanifold if ¢(T,M) C T,M,Vp € M (resp. ¢(T,M) C T;-M,Vp € M).

A submanifold M tangent to £ of a contact manifold M2m+1 g called a contact CR-submanifold if
there exists a pair of orthogonal differentiable distributions D and D+ on M, such that:

(1) TM = D @ D+ @ R¢, where R¢ is the 1—dimensional distribution spanned by &;
(2) D is invariant by ¢, i. e., ¢(D,) C D,,¥p € M;
(3) Dt is anti-invariant by ¢, i. e., ¢(Dy) C T,-M,Vp € M.

Let (M, g) be a real connected hypersurface of M and N be a unit normal vector field on M. Then
we have

TM =D& D 1 ®&RE
where D is ¢-invariant subspace and D= is one dimensional subspace of spanned by V = ¢(N) such
that it is orthogonal component of D. Let A be the shape operator of M and the plan spanned by
{£,V'} bean invariant subspace of A.
With above structure we proved: .
Let M?" be a contact hypersurfaces of Sasakian space form (M?" ! ¢ ¢ n) with weakly ¢p—sectional
constant curvature. Then M?" have constant principal curvature.

REFERENCES

[1] A.Bejancu, N.Papaghiuc. Semi-invariant submanifolds of a Sasakian manifold // St. Univ. ” Al.I.Cuja” Iasi, Matem.,
Vol.1, 1981, pp.163-170.

[2] D.E.Blair. Contact manifolds in Riemannian geometry // Lecture Notes in Math. Vol.509, Springer-verlag, Berlin -
Heidelberg - New York, 1979.

[3] D.E.Blair and S.Dragomir. CR products in locally conformal kiahler manifold // Kyushu J. Math, Vol.55, No.2, 2001,
pp-337-362.

[4] S.Dragomir, L.Ornea. Locally Conformal Kahler Geometry // Proress in Mathematices, Vol.155, Birkhauser, Basel,
1998.

[5] M.Kimura. Real Hypersurfaces and complex submanifolds in complex projective space // Trans. Amer. Math. Soc.296,
1986, pp.137-149.

[6] H.B.Lamson. Rigidity theorems in rank 1 symmetric spaces // J.Diffrential Geometry Vol.4, 1970, pp.349-357.

[7] Z.Q.Li. Isoparametric Hypersurfaces in CPn with Constant Principal Curvatures // Chinese Ann. Math. Ser. B.9,
1988.

[8] M.H.Shahid. CR-submanifolds of a locally conformal kihler space form // Int. J. Math. Math., Sci.3, Vol.17, 1994,
pp.511-514.

[9] B.J.Papantoniou, M.H.Shahid. Quaternion CR-submanifolds of a quaternion kéhler manifold // Int. J. Math. Sci.,
Vol.27, No.1, 2001, pp.27-37.

[10] R.Takagi. On homogeneous real hypersurfaces in a complex projective space // Osaka J. Math., Vol.10, 1973,
pp.495-506.
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A CONTINUOUS MOTION DERIVED FROM A REGULAR CURVE
Senay Baydas, Biilent Karakas
Yiiziinct Yil University, Van, Turkey
e-mail:senay.baydas@gmatl.com, bulentkarakas@gmail.com
Let
a:ICR— R3
be a regular curve not passing origin. [(t) = %, normed projection of o on unit sphere, is a
— —
spherical curve. Every point of § corresponds on equivalence class. If b(t) € 3(t), then Hb(t)H =1 and

for Vt, b(t) € S?. If we choose an arbitrary rotating angle, 6, we can define a rotating matrix which
their axis is dp and rotating angle is #. So we have an equivalence class for 0 < 6§ < 27 + knf. One
parameter curve of this equivalence class is one parameter action set which derivated from .

C(t) : R® = R3,

p— C(t)(p) = P(t)
is a curve in R3 and it is called as orbit of P under a(t). The action set is invariant on cone surface

which has « as striction curve. In other words, we assume that a cone surface is given as
e

K(t,v) = (1+v)Oa(t).
For every curve on K(t,v) which generates the same surface, we have the same C(t) action set.
This means that all of cone surface forms the same action set.
The relations between the orbit of p € R? under this action set and « are very important. Finally
Matlab application is given.

REFERENCES

[1] Kenneth Sprott, Bahram Ravani. Kinematic generation of ruled surfaces // Advances in Computational Mathematics,
Vol.17, 2002, pp. 115-133.

[2] Curtis M. Fulton. Spherical helices in n-space // Tensor, Vol.15, 1964, pp. 37-39.

[3] M. Dajczer, J. Ripoll. Constant mean curvature hypersurfaces with single valued projections on planar domains //
Journal of Differential Equations, Vol.250, 2011, pp.1493-1499.

[4] Joerg Meyer. Projections of the twisted cubic // The Teaching of Mathematics, Vol.10, 2007, pp. 51-62.

[5] I. A. Parkin. Unifying the geometry of finite displacement screws and orthogonal matrix transformation // Mech.
Mach. Theory, Vol.32, No.8, 1997, pp. 975-991
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MANNHEIM CURVES IN 4D GALILEAN SPACE

M. Bektas, M. Ergut, A. Ogrenmis
Firat University, Elazig, Turkey

e-mail :mbektas@firat.edu.tr, mergut@firat.edu.tr, ogrenmis@firat.edu.tr

One of the principal problems that has been studied by researchers are special curves and their
characterizations. A space curve is called ”Mannheim curve” if and only if for some constants, it
satisfies the following relation

k= Bk + k3)
where k1 and kg are curvature and torsion, respectively.

On the other hand Galilean and Pseudo-Gallilean spaces have been recently investigated by [6],]7],
[9],[10],[11]. In this paper, we consider the idea of Mannheim curves in 3D Galilean space. Then
we give the definition of Mannheim curves for 4D Galilean space and some characterizations are also
obtained.

REFERENCES
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[4] H. Liu, F. Wang. Mannheim Partner curves in 3-space // Journal of Geometry, Vol.88, 2008, pp.120-126.

[5] H. Matsuda, S.Yorozu. On generalized Mannheim curves in Euclidean 4-space // Nihonkai Math. J., Vol.20, No.1,
2009, pp.33-56.

[6] S.Yilmaz. Construction of the Frenet-Serret frame of a curve in 4D Galilean space and some applications // Int.
Journal of the Physical Sciences, Vol.5, No.8, 2010, pp.1284-1289.

[7] O.Roschel. Die geometrie Des Galileischen Raumes Berichte der Math.-Stat // Sektion im Forschungszentrum Graz
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[9] A.O.Ogrenmis, H.Oztekin, M.Ergut. Bertrand curves in Galilean space and their charac - terizations // Kragujevac
J. Math., Vol.32, 2009, pp.139-147.

[10] A.O.Ogrenmis, M.Ergut, M.Bektas. On the Helices in the Galilean Space G3 // Iran. J. Sci. Tech. Trans. A Sci.,
Vol.31, No.2, 2007, pp.177-181.

[11] S.Ersoy, M.Akyigit, M.Tosun. A Note on Admissible Mannheim Curves in Galilean Space G3 // International
J.Math. Combin., Vol.1, 2011, pp.88-93.
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STATISTICAL CONVERGENCE OF DOUBLE SEQUENCES OF ORDER («, )

Rifat Colak

Firat University, Flazig, Turkey
e-mail:rftcolak@gmail.com

In the present study we introduce and examine the concepts of statistical convergence of order (a, 3)
and strong p—Cesaro summability of order («, () for double sequences of complex (or real) numbers,
where «, # are any real numbers such that 0 < o < 1 and 0 < 8 < 1. We give some results and
establish some inclusion relations between the set 5(2057 3) of all double statistical convergent sequences

of order (a, #) and the set wﬁ(a ) of all double strongly p—Cesaro summable sequences of order (o, B) .

REFERENCES

[1] R. Colak. Statistical convergence of order o // Modern Methods in Analysis and Its Applications, Anamaya Pub.,
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[2] R. Colak, C.A. Bektag, A\—Statistical convergence of order «, // Acta Math. Sci. 31B, No.3, 2011, pp. 953-959.
[3] J.S. Connor. The Statistical and Strong p-Cesaro Convergence of Sequences // Analysis, No.8, 1988, pp. 47-63.
[4] O. Duman, M.K. Khan, C. Orhan. A-statistical Convergence of Approximating Operators // Math Inequal Appl.,
Vol.6, No.4, 2003, pp. 689-699.
[5] H. Fast. Sur la convergence statistique // Colloq. Math., No.2, 1951, pp. 241-244.
[6] J. Fridy. On statistical convergence // Analysis, No.5, 1985, pp. 301-313.
[7] A.D. Gadjiev, C. Orhan. Some approximation theorems via statistical convergence // Rocky Mountain J. Math.,
Vol.32, No.1, 2002, pp. 129-138.
[8] I.J. Maddox. Spaces of Strongly Summable Sequences // Quart. J. Math. Oxford, Vol.18, No.2, 1967, pp. 345-355.
[9] F. Méricz. Statistical convergence of multiple sequences // Arch. Math., Vol.81, 2003, pp. 82-89.
[10] F. Moricz. Tauberian theorems for Cesaro summable double sequences // Studia Math., Vol.110, 1994, pp. 83-96.
[11] Mursaleen, Osama H.H. Edely. Statistical convergence of double sequences // J. Math. Anal. Appl., Vol.288, 2003,
pp. 223-231.
[12] A. Pringsheim. Zur Ttheorie der zweifach unendlichen Zahlenfolgen // Math. Ann., Vol.53, 1900, pp. 289-321.
[13] D. Rath, B.C. Tripathy. On statistically convergent and statistically Cauchy sequences // Indian J. Pure. Appl.
Math., Vol.25, No.4, 1994, pp. 381-386.
[14] I1.J. Schoenberg. The integrability of certain functions and related summability methods // Amer. Math. Monthly,
Vol.66, 1959, pp. 361-375.
[15] H. Steinhaus. Sur la convergence ordinaire et la convergence asymptotique // Colloquium Mathematicum, Vol.2,
1951, pp. 73-74.
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FREE BICOMMUTATIVE ALGEBRAS

A.S. Dzhumadil’daev, N.A. Ismailov, K.M. Tulenbaev
S. Demirel University, Kazakhstan
e-mail:dzhuma@hotmail.com, ismail nurlan@@mail.ru

Algebra with identities a(bc) = b(ac), (ab)e = (ac)b, is called bicommutative. Let F(X) be free
bicommutative algebra over a field K of characteristic p > 0. For m = (my,...,mq) denote by F™(X)
a space generated by products of elements z1,...,x,, where x1 appears m; times, xo mo times, etc
T4 appears mg times. Let Fmulti he multilinear part of free bicommutative algebra generated by n
elements, i.e., F/t = FI-1( X)) with | X| = n.

Let Z be set of non-negative integers, Z% = Z, @ --- @ Z is a direct sum of ¢ copies of Z and
€ =(0,...,0,1,0,...,0) € Z%, all components except i-th are 0. Let F'(¢) be a linear space with base

q q
V={zili=1,...,¢} U{vagle,BE€ZL, D ;i #0, Y B #0}.
=1 =1

Endow F(q) by a multiplication o given by the following rules
Li © x.] = Ue’i7€j7 €Li © ,UOé,ﬁ = va+€i7ﬁ’ Uavﬁ o x] = vOé,,B+6j7 ,Uavﬁ 0 ,U’Yv(s = Ua+’77/6+6'

Let S be trivial S,-module, and S~ be S,-module corresponding to Young diagramm with two

rows with n — 7 and 7 boxes
® --- e )

® --- °
Theorem. Let X = {z1,...,x4} be set of generators. Then
a F(q) is isomorphic to a free bicommutative algebra F(X).
b (p =0) As a module of symmetric group Sy,
L1251
e (n — 1S e @@ (n—2i+ 1S 0> 1
i=1
where S 2 K s a trivial S,,-module and S™=1 s an irreducible S,,-module corresponding
to partitions {n —i,i} F n and |«] is a integer part of c.
¢ Bicommutative operad is not Koszul.

Corollary. For a Hilbert generating function H (bicom,ty, ..., ty) = Y, dim F™(X)t™ takes place
the following formula

q q q
) 1 1

=1 =1 =1

In particular,
dim F™(X) = (m1 + 1)+ (mg+1) = 2+ |1 + Ojml,0

i Fy (X) = (n-l—?q—l) _(2_5n71)(n+q—1>.

and

n n
Codimensions sequence is given by the formula
cg=dimFY(X) =271 -2+,
Ezxponent of the variety of bicommutative algebras is 2.
Here 04, denotes Kronecker symbol, it is 1 if x =y and 0, if x # y.
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THE NORMAL CURVATURES AND THE FUNDAMENTAL FORMS OF INVERSE
SURFACES

Muhittin Evren Aydin, Mahmut Ergiit
Fuwrat University, Turkey
e-mail:aydnevren@gmail.com, amergut@firat.edu.tr

In this study, we studied inverse surfaces in 3-dimensional Euclidean space E3. We investigated
third fundamental forms of inverse surfaces and obtained some relations about these. Also, we gave a
formula concerning the normal curvatures of inverse surfaces.

REFERENCES
[1] C. Y. Robert. Curves and Their Properties // Printed in Unites States of America, 1974.
[2] A. Gray. Modern Differential Geometry of Curves and Surfaces with Mathematica // CRC Press LLC, 1998.
[3] M. E. Aydin. Curves and Surfaces in Inversive Geometry // Master Thesis, Firat University, Elazig, 2010.
[4] D.E. Blair. Inversion Theory and Conformal Mapping // American Mathematical Society, 2000.
[5] P.M. do Carmo. Riemann Geometry // Birkhauser, Boston, QA649 C2913, 1992.

THE NONDEGENERATE FOCAL SURFACE OF A TUBE

Mahmut Ergiit, Muhittin Evren Aydin
Farat University, Turkey
e-mail:mergut@firat.edu.tr, aydnevren@gmail.com

A tube surface is the envelope of a one-parameter family spheres with constant radius and variable
center. In this study we consider the nondegenerate focal surface of a tube. We obtain that it is
developable and never is contained in a plane.

REFERENCES

[1] A. Gray. Modern Differential Geometry of Curves and Surfaces with Mathematica // CRC Press LLC, 1998.

[2] M. Takashi, M.P. Nicholas, S. Takis and Y. Guoxin. Analysis and applications of pipe surfaces // Computer Aided
Geometriv Design 15, 1998, pp. 437-458.

[3] P.M. do Carmo. Riemann Geometry // Printed in Unites States of America, 1992.

[4] A.T. John. Elementary In Topics Differential Geometry // Springer-Verlag New York Inc., 1979.
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A CONTRIBUTION TO THE LINE GEOMETRY

Osman Giirsoy
Maltepe University, Istanbul, Turkey
e-mail:osmang@maltepe.edu.tr

As known the geometry of a trajectory surfaces tracing by an oriented line (spear) is important
in line geometry and spatial kinematics. Until early 1980s, although two real integral invariants, the
pitch of angle A, and the pitch ¢, of an z- trajectory surface were known, any dual invariant of the
surface were not. Because of the deficiency, line geometry wasn’t being sufficiently studied by using
dual quantities.

A global dual invariant, A, of an z- closed trajectory surface is introduced and shown that there
is a magic relation between the real invariants, A, = A\, — ¢, [1]. It gives suitable relations, such
as Ay =21 — Ay = § Gy or Ay = 21 —ay = $gods Uy = al = §(0y + Oy)dudv and also the dual
distribution parameter which have the new geometric interpretations of z- trajectory surface where a,
is the measure of the spherical area on the unit sphere described by the generator of x- closed trajectory
surface and 9, and 0, are the distribution parameters of the principal surfaces of the X (u;v) - closed
congruence. Therefore all the relations between the global invariants, \;, ¢z, ag, a%, gz, g5, K, T, o
and s1 of z- c.t.s. are worth reconsidering in view of the new geometric explanations. Thus, some new
results and new explanations are gained [1,2,3,4,]. Furthermore, as a limit position of the surface,
some new theorems and comments related to space curves are obtained.

REFERENCES

[1] O. Gursoy. The Dual Angle of A Closed Ruled Surface // Mech. Mach. Theory, Vol. 25, No., 1990., pp. 131-140.

[2] O. Gursoy. On Integral Invariant of A Closed Ruled Surface // Journal of Geometry, Vol. 39, 1990, pp. 80-91.

[3] O. Gursoy. Some Results on Closed Ruled Surfaces and Closed space Curves // Mech.Mach.Theory, Vol. 27, 1990,
pp. 323-330.

[4] O. Gursoy. Kucuk A., On the Invariants of Trajectory Surfaces // Mech.Mach. Theory, Vol. 34, 1999, pp. 587-597.
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ON THE QUATERNIONIC B, SLANT HELICES IN THE SEMI EUCLIDEAN
SPACE Ej

Ismail Gok, Ferdag Kahraman, H. H. Hacisalihoglu
University of Ankara, Ankara, Turkey
University of Erciyes, Kaysert, Turkey
University of Bilecik, Bilecik, Turkey

e-mail:igok@science.ankara.edu.tr, ferda@erciyes.edu.tr, h.hacisali@bilecik.edu.tr

In this paper, we studied quaternionic slant helices in four dimensional semi- Euclidean space E3
which we called semi-real quaternionic By slant helix. Also we define the harmonic curvature functions
for semi-real quaternionic curves and we give a vector field D which we call Darboux quaternion for
semi-real quaternionic Bs slant helix. And then we obtained some characterizations for semi-real

quaternionic Bs slant helix in the terms of the harmonic curvatures and by using D Darboux vector
field.
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[15] W. K. Clifford. Preliminary sketch of biquaternions // Proc. London Math. Soc., Vol.4, 1873, pp. 361-395.
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ON THE ISOMETRY GROUP OF CHINESE CHECKER SPACE

Riistem Kaya
FEskigehir Osmangazi University, Eskisehir, Turkey
e-mail:rkayaQ@ogu.edu.tr

In this work, we, firstly, find that the spheres in the Chinese Checkers space are deltoidal icosite-
trahedrons. Then we show that the group of isometries of the 3-dimensional space with respect to
Chinese Checkers metric is the semi-direct product of deltoidal icositetrahedron group G(D) and T'(3),
where G(D) is the (Euclidean) symmetry group of the deltoidal icositetrahedron and 7(3) is the group
of all translations of the 3-dimensional space.

The talk will be based on the [1].

REFERENCES

[1] Ozcan Geliggen, Riistem Kaya. The Isometry Group of Chinese Checker Space // Manuscript 2010.

[2] Ozcan Gelisgen, Riistem Kaya. The txicab space group // Acta Math. Hungar., Vol.122, No.1-2, 2009, pp.187-200.
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DIRECTED HOMOTOPY THEORY OF DIGITAL IMAGES

Simge Oztunc, Ali Mutli, Necdet Bildik

Celal Bayar University, Manisa, Turkey
e-mail:simge.oztunc@bayar.edu.tr, ali.mutlu@bayar.edu.tr, necdet.bildik@bayar.edu.tr

In this paper we recall some concepts like digital image, digital path, directed space, directed path
and directed homotopy. We give the definition of digital directed path and digital directed map and
present some fundamental examples of directed spaces in digital images. Directed homotopy in digital
images is introduced and some categorical structures are constructed via directed digital homotopy.

REFERENCES

Azrael Rosenfeld. Continuous functions on digital pictures // Pattern Recognition Letters, Vol.4, 1986, pp. 177-184.
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Cambridge.
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2003, pp. 281-316.

ECON SN

49



yic Wory,
st ‘%,

-' S %,
S %
" LV &
! i E &

The 4" Congress of the Turkic World Mathematical 2 &

TUiMmS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2011

A NEW CHARACTERIZATION FOR THE TIMELIKE SPACE CURVE IN THE
LORENTZ SPACE

Mihriban Kulahci, Mahmut Ergut
Firat University, Science Faculty, Turkey
e-mail:mihribankulahci@gmail.com,mergut@firat.edu.tr

Let
a:ICIR— L
5 — a(s) = (a1(s), az(s), a3(s))

be a smooth regular curve in L?, (i.e ' (t) > 0 for any ¢ € I ) where I is an open interval. For any
t € I the curve « is called spacelike curve, lightlike curve or a timelike curve if (o, ) > 0, (o, ) =
0, {(a, ) < 0, respectively. Let {t,n,b} be the Frenet trihedron of the differentiable timelike space
curve in Lorentz space. Then the Frenet equations are

t = Kn,
n =kt + Tb,
V= —Tn,

where k is curvature and 7 is torsion. In addition, Darboux vector is defined as follows|3]
w = —T7t — Kb.

In this paper, we give arc lengths of spherical representations of tangent vector field ¢, principal vector
field n, binormal vector field n and the vector field ¢ = IIzTII’ where w is the Darboux vector field of a

timelike space curve « in Lorentz space.

REFERENCES

[1] B.O. Neill. Semi-Riemannian Geometry with Applications to Relativity // Academic Press Inc., London, 1983.

[2] H.H. Hacisalihoglu. A New Characterization For Inclined Curves By The Help Of Spherical Representations //
International Electronic Journal Of Geometry, Vol.2, No.2, 2009, pp. 71-75.

[3] A. Yucesan, A.C. Coken, N. Ayyildiz. On The Darboux Rotation Axis Of Lorentz Space Curve // Applied
Mathematics and Computation, Vol.155, 2004, pp. 345-351

[4] D. Soylu, M. Bektas, M. Ergut. Characterizations for osculator hypersphere in Lorentzian space // Jour of Inst
of Math and Comp Sci, (Math Ser) 1999, Vol.12, No.3, pp. 229-235.
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CONDITION OF BULGE AND CONCAVITY OF A CURVE IN THE POLAR
SYSTEM OF COORDINATES IN THE EXTREME POINTS OF RADIUS OF
FUNCTIONS

Rita M. Nauruzbayeva
Military Institute of National Security Committee, Almaty, Kazakhstan
e-mail:rita.dali@mail.ru

The method of research of functions in the polar system of coordinates is given in the work [1]. In
this work is obtained the condition of concavity and bulge of the graph of functions in extreme points.
We consider a curve, given in the polar system of coordinates by the equation p = p(y).

Definition. The graph of functions in the polar system of coordinates is protuberant in the extreme
points of radius of functions if the normal in this point, is directed to the pole; concave, if in these
points the normal is directed to an opposite side.

It ensues from definition of a circle of curvature, that the center of curvature always lies on the
normals to the curve in the examined point from the side of concavity (I.e. outside, reverse to that,
where the bulge of curve is directed).

On the tangent to the curve the positive is consider on the direction towards the growth of arc the
curve. On the normal for positive direction we will choose such kind of direction, that must be relative
(positively directed) to the tangent as it also oriented, as an y-axis to the of z-axis. For example, at
ordinary direction of these axes normal must make corner +/2 with the tangent anticlockwise. Now,
considering the radius of curvature as a directed segment, lying on the normal, we add him a sign
plus, if he is put aside on the normal in the positive directions and the sign minus, otherwise. So in

the case (I) the radius of the curvature will have a sign of “+”, and in a case (II) p sign of “-” (Fig.1).
T '
I ha
I
O Y
Figure 1

Considering into account that in extreme points the first derivate p'(¢g) = 0, get terms, at p—p” > 0,
a curve is protuberant, and at p — p” < 0, a curve is concave.

REFERENCES

[1] Rita M. Nauruzbayeva. Investigation of functions in the system of polar coordinates // Scientifically Research Job,
Almaty, 2010, 165p.
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MIRROR PRINCIPLE AND HORI-VAFA CONJECTURE ON HOMOGENEOQOUS
SPACES

Vehbi Emrah Paksoy
Nowa Southeastern University, Fort Lauderdale, USA
e-mail:vp80@nova.edu

In a series of papers Lian, Liu, and Yau ([1], [4]) proposed a machinery called ”Mirror Principle” to
solve some enumerative problems including the conjectural formula of Candelas et.al.([2]) for counting
the number ng of rational curves in every degree d on a general quintic in P%. Basically, mirror
principle proposes that certain sequences of multiplicative equivariant characteristic classes on stable
map moduli spaces can be computed in terms of certain hypergeometric type classes.

Given a projective, non-singular variety X, d € Ho(X) and a vector bundle V' with a multiplicative
class b, we can construct a cohomology valued ”Generalized Hyperbolic Series” which is shown to
carry important information about the intersection numbers

Ky = / b(V)
[Mo,1(d,X)]

where M07k(d,X ) is the moduli space of k—pointed genus 0, degree d stable maps with target X,
[Mo1(d, X)] is the virtual fundamental class ([3]) and Vj is a vector bundle on Mg (d, X) induced
by V whose fiber at (C,x1,...,zg, f) is given as HY(C, f*V) @ HY(C, f*V'). This cohomology valued
series is called A series associated to V and b and denoted by AY:(#).

In this presentation, we explain the computation of A series of a flag manifold using T-equivariant
tangent bundle and Chern polynomial where T is an algebraic torus. We also explain the connections of
similar computation to a generalization of Hori-Vafa conjecture which originally describes a generating
function for 1-point descendant Gromov-Witten invariants of a Grassmannian in terms of the J—
function of a product of projective spaces.

REFERENCES

[1] B. Lian, K. Liu, S.T. Yau. Mirror principle I // Asian J. Math. 1, 1997, pp. 729-763.

[2] P. Candelas, X. De la Ossa, P. Green, L. Parkes. A pair of Calabi-Yau manifolds as an exactly soluble superconformal
theory // Nucl. Phys. B. No.359, 1991, pp. 21-74.

[3] J. Li, G. Tian. Virtual moduli cycle and Gromow-Witten invariants of algebraic varieties // J. of Amer. Math. Soc.,
Vol.11, No.1, 1998, pp. 119-174.

[4] B. Lian, K. Liu, S.T. Yau. Mirror principle III // Asian J. Math. No.3, 1999, pp. 771-800.
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ON THE CURVATURE AND NATURAL LIFTS OF THE SPHERICAL
INDICATORS OF MANNHEIM CURVE PAIRS

Siileyman Senyurt
Department of Mathematics, Ordu University, Turkey
e-mail:senyurtsuleyman@hotmail.com, ssenyurt@odu.edu.tr

Let a : I — E? be a Mannheim curve and « : I — E? be Mannheim partner curve of a. Let
{T*,N*, B*} be the Frenet frame and C* be the unit vector of this Frenet frame.

The following feets have been proved.

Corollary 1. There is not such a o Mannheim curve that (T*) tangent indicator is a big circle on
unit sphere. Thus (T*) natural lift of (T*), can not be an integral curve of geodesic spray on T (S?)
tangent bunch.

Corollary 2. If the a Mannheim curve is a helix then (B*) binormal indicator of Mannheim
partner curve is a big circle on unit sphere. In this case, (B*) natural lift of (B* binormal indicator
is an integral curve of geodesic spray on T (5’2) tangent bunch.

Corollary 3. There is not a o* curve such that (C*) constant pol curve is a big circle on unit
sphere. Thus, (C*) natural lift of (C*) curve can not be an integral curve of geodesic spray on T (5’2)
tangent bunch.

REFERENCES
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[2] A.L Sivridag, M. Calisgkan. On The M-Integral Curves And M-Geodesic Sprays // Erciyes Univ., Fen Bilimleri Dergisi,
Vol.7, No.1-2, 1991, pp. 1283-1287.

[3] K. Orbay, E. Kasap. On Mannheim partner curves in E® // International Journal of Physical Sciences, Vol.4, No.5,
2009, pp. 261-264.

[4] F. Wang, H. Liu. Mannheim Partner Curves in 3-Space // Proceedings of The Eleventh International Workshop on
Diff. Geom., Vol.11, 2007, pp. 25-31.

[5] H. Liu, F. Wang. Mannheim partner curves in 3-space // Journal of Geometry, Vol.88, No.1-2, 2008, pp. 120-126(7).

[6] M. Bilici, M. Galigkan, I. Aydemir. The Natural Lift Curves And The Geodezic Sprays For The Spherical Indicatrices
Of The Pair Of Evolute-involuteCurves // Iternational Journal of App. Maths., Vol.11, 2002, pp. 415-420.

[7] E. Ergun,M. Caligkan. On Geodesic Sprays In Minkowski 3-Space // VIII Ulusal Geometri Sempozyumu, Akdeniz
Universitesi, May, 2010.

[8] H.H. Hacisalihoglu. Diferensiyel Geometri // Inonii Universitesi Fen - Edebiyat Fakiiltesi Yayinlari, Mat. No7,
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GEOMETRY OF DECODING OF A GENETIC CODE

M.F. Tahirov
Center of Technologies of Education at the Ministry of Education of Azerbaijan Republic
e-mail:mahir.tahirov@mail.ru

Modern genetics represents any live cell as formation, consisting of two basic parts, i.e. the kernel
containing chromosomes - that carriers the hereditary information, and cytoplasm- which is the main
mass of the cell and contains the enzymes, playing a role of catalysts ensuring various biochemical
reflection, necessary for development and organism survival.

Enzymes and the majority of hormones are long protein molecules. Proteins represent the linear
chains consisting of rather simple molecules of various amino acids, connected among themselves so-
called peptide connections. Note that, under the influence of heat and weak acids of the proteins decay
on amino acids. Amino acids in proteins organize chains with probability properties. It is interesting
that in organic chemistry by association to any molecule of atom of hydrogen, amino group (-NH2) and
carboxylic groups (-SOON) it is possible to obtain thousand various amino acids. However, expansion
of molecules of fiber leads only to twenty various amino acids.

Protein chains in various enzymes and hormones are defined genetic material, containing in chromo-
somes. This material is known as a nucleonic acid molecule by which are separated from cell kernels,
represent the chains consisting of rather simple atomic groups - nucleotides. However in contrast to
fibers nucleotide exist only in four aspects: Adenine (A), Thymine (T), Guanine (G), Cytosine (C).

a 2
z 5 1
g 3
= B i y:
= Prizey ‘K
- 2 F 3 2
cytosine 1 T

The principal not solved completely genetics problem is an establishment of the one to one corre-
spondence between triples of organized of twenty proteins and from triples from four nucleotides.

This problem belongs to the problems of combinatorial mathematics. The considered problem is
directly connected with this problem. Using the Shperner’s theorem and geometrical representation
a triangle with sides the basic of three nucleotides from four. We prove that any triple from four
nucleotides is definitely in the same disposition will be met repeatedly.
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GENERALIZED EULER-LAGRANGE AND HAMILTON EQUATIONS ON
HORIZONTAL AND VERTICAL DISTRIBUTIONS

Mehmet Tekkoyun, Fulya Ozge Caglar
Pamukkale University, Denizli, Turkey
e-mail:tekkoyun@pau.edu.tr, fulyaozgecaglar@gmail.com

In the work given in [8], mathematical models of mechanical systems are introduced on the horizontal
and vertical distributions of tangent and cotangent bundles. In this study, we generalize Euler-
Lagrange and Hamilton equations deduced in [8]. Also we give some propositions and examples about
generalized Euler-Lagrange and Hamilton equations.

Finally, some geometrical and physical results related to the obtained mechanical systems and
equations are discussed.
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SIMPLICITY OF NONASSOCIATIVE ALGEBRAS WITH SWITCHES

Kaisar M. Tulenbaev
Institute of Mathematics, Almaty, Kazakhstan
e-mail:tulen75@hotmail.com

This article is devoted to proving the fact that simple algebras with switches are exhausted by the
trivial one-dimensional abelian algebra. Algebra with the switches are of great use in the theory of

dynamical systems. Let’s consider an algebra A, satisfying the identity
(aob)oc=(boa—aob)oc

. We call such algebra A as an algebra with switches. The first problem on nonassociative algebras
is classification of simple objects. The object under investigation is the problem of finding simple

algebras in variety of algebras with switches. Let us consider Jacobian element I(a,b,c) = ao(boc)+
bo(coa)+co(aob) for some a,b,c € A. We will prove the following important lemma.

Lemma. Vd € A the following statement is true: I(a,b,c) od = 0.

Using this lemma we can obtain the proof of main theorem.
Theorem. Algebra with the switches A is simple only when it is trivial abelian algebra of dimension

one. Also we give the classification of finite-dimensional algebras with the switches of small dimension.

REFERENCES
[1] A.S. Dzhumadil’daev, K. M. Tulenbaev. Exceptional 0-Alia algebras // Journal of mathematical Sciences, Springer,

New York, Vol.161, No.1, 2009, pp. 37-38.
[2] A. S. Dzhumadil’daev, K. M. Tulenbaev. Engel theorem for Novikov algebras // Com. Algebra, No.2, 2006, pp.

205-207.
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ON INVOLUTE-EVOLUTE CURVE COUPLES IN RIEMANN-OTSUKI SPACE

Munevver Yildirim Yilmaz, Mehmet Bektas
Firat University, Elazig, Turkey
e-mail:myildirim@firat.edu.tr, mbektas@firat.edu.tr

Riemann-Otsuki spaces are the special type of Weyl-Otsuki spaces of which metric tensor satisfies
Otsuki and Vjg;; = 0 relations. In [1] Nadj obtained Frenet formula of this space with respect to
covariant and contravariant part of the connection.

On the other hand, consider the curves o and [ with their coordinate neighborhoods (I, a) and
(I,B) in E™. Let Frenet r- frames of o and # be {V1,...,V;.} and {V}*, ..., V;*}, respectively. 3 is called
involute of a (v is called evolute of 3 ) if

9i;(V1,Vi') =0
holds.
In this paper after a short brief of Riemann-Otsuki spaces, we define involute -evolute curve couples

of 3-dimensional Riemann-Otsuki space R — O3 and obtained characterizations in this space for this
type curves.
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ELASTIC CURVES ON THE CYLINDER'

Ahmet Yiicesan, Yasemin Yay, M. Giilsah Kartal
Stleyman Demirel University, Isparta, Turkey
Giresun University, Giresun, Turkey
e-mail:ahmetyucesan@sdu.edu.tr

In this study, we examine elastic curves on cylinder surface in 3—dimensional Euclidean space.
First, we define elastic curve on cylinder surface as a curve minimizing the functional defined by
the integral of the sum of the squared geodesic curvature and squared normal curvature (bending
energy functional) among regular curves of a fixed length satisfying given boundary conditions (the
same initial point, the same initial direction, the same end point and the same end direction). Then,
we derive differential equation determining elastic curves on cylinder using elements of differential
geometry and Euler-Lagrange equations. Finally, by means of this differential equation we obtain that
geodesics (straight line, circle and helix) on cylinder are elastic curves.

REFERENCES
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1 This work was supported by the Scientific and Technological Research Council of Turkey under Project 109T639.
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ON SOLITON SURFACE'

Zhanat KH. Zhunussova
al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:zhzhkh@mail.ru

One of the new stage in interaction of the differential geometry and nonlinear partial derivative
differential equations begins with opening of the inverse problem method. Method of the inverse
problem allows to solve Cauchy problems for such nonlinear partial derivative differential equations
as Korteweg de Vries equation, modified Korteweg de Vries equation, nonlinear Schrodinger equation,
Landau-Lifschitz equation [1].

Let’s consider well-known from differential geometry Gauss-Codacci-Mainardi equation in space
(14-1)-dimensionality [2]
where A is 3 x 3 matrix, B is an arbitrary 3 x 3 matrix, [A, B] = AB — BA.

We imply the following (1+1)-measured spin system by isotropic Landau-Lifschitz equation [1]

St =S x Smmy (2)

where x is vector product, S = (51, Sa,53),S% = S7 + S5 + 53 = 1.
It is known Gauss-Weingarten equation [2]

Tyw = Fhrx + F%lrt +In, ry = F%er + F%zrt + Mn, (3a)
ryy = Daory + D3or; 4+ Nn, (3b)
Ng = p11rz + P12Te, Ny = P21ry + P22ly, (3¢)

where Ffj are Christoffel symbols, p;;,7 = 1,2 are coefficients.
Working in orthogonal base is convenient in soliton geometry. We enter an orthogonal base
elz\;%, ey =n, e3=e] Xes. (4)
In this case Gauss-Weingarten equation (3) is reduced to certain form.
We use an united spin approach to soliton equations [1]. With help of this approach a surface
corresponding to certain (1+1)-measured spin system is built. According to the to this approach
following identity

S = eq. (5)
holds. We present the following statement.
Statement. At performing of the condition (5) from equations (1), (2), (3) we get following
expressions for wj,j =1,2,3:

1
w1 = —(0p — woy + Tw3), wo = —k, — 70, w3 =0, — Tk, (6)

k
where w, k, 0,7 are functions defined the surface and expressed in Christoffel symbols.
It is possible to express (6) in coefficient term of the first and second quadratic forms.

REFERENCES
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SECTION III

Function Theory and Functional Analysis

SYMBOLS OF MULTIDIMENSIONAL SINGULAR INTEGRALS AND
OSCILLATING MULTIPLIERS IN THE WEIGHTED SPACES OF BESSEL
POTENTIALS ON THE SPHERE

A.D. Gadjiev

Institute of Mathematics and Mechanics, Baku, Azerbaijan

Let S be the Beltrami operator on the sphere S™~! of the space R" (spherical part of the Laplace
operator A ) and let HIZ, (S"fl) be the space of Bessel potentials on this sphere - the completeness of

l
the space C* (S"~1) by the norm H(E +9) 2 g

, where E is the identity operator, [ positive
Lp(Sn—1)
number and p > 1, so that

l
Il = H<E+5> oy

p

For the points z/,3 € S"! we denote 2’ = (0,6') and ¥ = (w,w’), where §,0’ € "2 and 0 <
w, 8 < n and introduce the weighted spaces of Bessel potentials on the sphere. Given real number 3
we denote by CBHII, (S”_l) the space of functions with finite norm

l
lgll,,c, = lgll, + || (cos )7 572

and by CBHII, (S”_l) the space of functions with finite norm

90,5, = llgll, +

(sin§)? (51/2g‘
P
We will give the theorems on connections between the differential properties of Calderon-Zygmud
multidimensional singular integral in these weighted spaces. By using these theorems we formulate
the corresponding theorems on oscillating multipliers i"a (m) of spherical harmonic expansions of
functions in the weighted spaces C/BHZZ) and SgHTl,.
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ON EXISTENCE OF U - ULTRAFILTERS AND THEIR PROPERTIES

A.A. Chekeev, M.A. Abdraimova
Kyrgyz National University, Bishkek, Kyrgyzstan

e-mail:asyl.ch.top@mail.ru, maxabat1105@mail.ru

In this thesis the existence of u - ultrafilters is proved, which are analogous to the regular results
of Aleksandrov ([3]).

Let C* (uX) be the ring of all uniformly continuous bounded functions on uniform space uX.

Definition 1. ([1]). A subset F C X in uniform space uX is called uniform zero set if F = f=1(0)
for some f € C* (uX).

Complement of uniform zero set is called uniform cozero set. In other words a subset U C X in
uniform space uX is uniform cozero set, if U = f=1 (R\ {0}) for some f € C* (uX).

Definition 2. ([1]). A function f :uX — I = [0;1] is called C-function, if f=1(U) is uniform
cozero set for any open U C I, or equivalently, f~1 (F) is uniform zero set for any closed F C I, i.e.
fHF) €3 uX) and f~1(U) € £ (uX).

By 3 (uX) (£ (uX)) we denote the family of all uniform zero (cozero) sets.

Definition 3. ([2]).Two subsets A, B C X in uniform space uX are called u-separated, if there
exists some C}- function f:uX — I =[0,1], such that f(A) =0 and f(B) =1. If A is u- separated
from X\B, then B is called u-neighborhood of A.

Definition 4. ([2]). Let A, B C X, then A is called u- embedded in B, if A u—separated from X\ B,
i.e. there exists C - function f:uX — I, with f(A) =0 and f(X\B) = 1.

Definition 5. ([2]). A family £ of subsets in uniform space uX is called u- system, if for any K € £
one can find B € £ such that B u- embedded in K, or equivalently, each K € £ is u- neighborhood of
some B € €.

Definition 6. u - centered system is a centered u - system consisting of open subsets.

Definition 7. Prefilter (filter) which is u — system is called u - prefilter (filter).

Definition 8. Fach u - centered system which cannot be proper subsystem of any other u - centered
system is called mazximal u -centered system.

Theorem 9. Fach mazrimal u - centered system is u -ultrafilter.

Definition 10. Mazimal u—centered systems is called of u—ultrafilters.

Theorem 11. FEvery u — centered system contains at least one u — ultrafilter.
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PROBLEM OF INTEGRAL GEOMETRY WITH THREE - DIMENSIONAL SPACE
CURVE

Elmira Abdyldaeva
Kyrgyz- Turkish Manas University, Bishkek, Kyrgyzstan
e-mail:efa 69@mail.ru

This work analyzes the problem of the restoration of unknown functions according to the given value
of their integrals with non-invariant (depending not only of the difference of an independent variable
and one of integration) weighted functions along collections of curves in critical cases (denominators
in the arising integral equations tending toward zero).

Suppose in a band Q = (£,7) : € = (£1,&) € R%,n € [0,h] € R? we are given a set of curves
fl =T — ¢1(t7y),
y(w,y) = §2 =12 — 9a(t,y),
n=y—-10<t<y
with variables (x,y) € Q and the ends of elements lying in the axis n = 0. The function & =
x1 — ¢1(t,y) increases with respect to n and the function & = z9 — ¢2(t,y) increases with respect to

7 in the interval [0,y], ¢1(0,y) = ¢2(0,y) =0, y € [0, h].
For the weight function a(z,y,&,n) and the function u(&,n) we set

Au= / oz, . &, mu(€, n)ds = g(z,1).

v(zy)

We need to recover the function u(x,y) by the function g(x,y) given in 2. We shall assume that the
function a(zx,y,&,n) as follows

a(z,y,&,n) = ao(x — & y,n) +ar(z,y,£,n)
we obtain:

)
Au = / [a0(¢1(t’y)7¢2(t)y)ay7y - t) + a1($,y,$1 - ¢l(t’y)7I2 - ¢2(t>y)7y - t)] X
0

Xw¢ﬂuy%¢ﬂty%y—ﬂvh+%¢Kuyﬂ2+¢%ty»%#:wﬂ%y%(%y)eﬂ-

Further, by means of the Fourier transformation, these problems are reduced to integro-differentials
equations and the method of the scale of Banach spaces is applied.

REFERENCES
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THE GROWTH OF THE NORM ALGEBRAIC POLYNOMIALS OF THE WHOLE
COMPLEX PLANE

Fahreddin Abdullayev, Deniz Aral, Pelin Ozkartepe
Mersin University, Ciflikkoy-Mersin, Turkey

e-mail:fabdul@mersin.edu.tr

Let G be a finite region bounded by a Jordan curve L := G and let X and Y be norm spaces
of functions defined in G. Let g, denote the set of arbitrary algebraic polynomials P,(z), deg P,, <
n, n=20,1,2,.... The comparison of norms of polynomials type

1P Ix < Alk,n, G)I|Pally

for all P, € p, and all k = 0,1,2,... have been studied in many works, where A(k,n,G) is a constant
depending on k,n and G.
Let A,(G), p > 0, denote the class of functions f analytic in G and satisfying the condition

1/p
1l = ( /I \f(z)!pdaz> <,

where o be the two-dimensional Lebesque measure.

Let w = ®(z) be the conformal mapping of 2 := CG onto the |w| > 1 normalized by ®(c0) = oo,
P'(00) > 0; Qp:={z:|®(z)|>R>1}.

In this paper we discuss the estimation of the following type

‘PW(”< 1P| nho2€G
n (Z)| < cons.||yplla, (G nB y D 5
»(G) FENAL zeN

for different regions of the complex plane, where the numbers o := «a(k, p, G) and § := ((k, p, G) explicitly
defined depending of the properties of the given regions.

We give one of these results.

Theorem. Assume that L is K—quasiconformal. Then, for any P, € @, we have

nY, 2z €@,
B(2)[", 2€Q

|P,(2)] < cons.||Pn||A2(G) { vr—vt

d(z,L) 1+1>

where v := min {2, K2} .

REFERENCES
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SOLVING NONLINEAR FREDHOLM-HAMMERSTEIN INTEGRAL EQUATIONS
BY USING CARDINAL LEGENDRE FUNCTIONS

Nasser Aghazadeh, Mehrdad Lakestani
Azarbaijan University of Tarbiat Moallem, Tabriz, Iran
University of Tabriz, Tabriz, Iran
e-mail:aghazadeh@azaruniv.edu, lakestani@tabrizu.ac.ir

Legendre’s functions are developed to approximate the solutions of nonlinear Fredholm-Hammerstein
integral equations. Properties of these functions are first presented; these properties are then used to
reduce the computation of integral equations to some algebraic equations. The method is computa-
tionally attractive, and applications are demonstrated through some illustrative example.

In the present paper we apply Legendre’s functions on [0, 1], to solve the nonlinear Fredholm-
Hammerstein integral equations of the form

1
y(z) = F) + /0 Kz, t)g(ty(®)dt, 0<x <1, 1)

where f, g and K are given continuous functions, ¢(t,y) is nonlinear for y and y is unknown function

and should be found.
Our method consists of reducing (1) to a set of algebraic equations by expanding all functions as

Legendre’s functions.
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THE APPROXIMATION OF FUNCTIONS OF TWO VARIABLES OF BOUNDED
P-VARIATION BY POLYNOMIALS WITH RESPECT TO HAAR SYSTEM

T.B. Akhazhanov
Eurasian National University, Astana, Kazakhstan
e-mail :mukanovj@mail.ru

Let f(z,y) be defined on the closed square [0,1]2 and 7 = £ x7, where £ = {zg < 71 < ... < 7, = 1},
n={yo < y1 < .. <yn =1} be an arbitrary partition of [0,1]?. Let 1 < p < co. The quantity

n m 1/p
N (f) = <ZZ \f (@) — f@r—1,9) — f(@h, y1-1) + f(mkl,ylﬁ!p) :

k=11=1

is called variational sum of order p of the function f(z,y) with respect to the partitions 7.
The quantity

wi— 1/p(f751752)_ sup N (f)

[€1<61
[n| <2
is called variational modulus of continity of order 1 — % of the function f(z,y). Here || = max (xg —
SKESn
Th-1), |1l = lr<nla<x (21 — @1-1).

We say that f € BV,[0,1]%,1 < p < oo, if V, (f,[0,1]?) = wi—1/p(f,1,1) < oo, and if f € Cpl0, 1]2,
1< p<oo,if 61iH10 wl_l/p(f, 01,d2) = 0.
=

50 —0

Endowed with the norm || f{| gy, = max { sup  |f(z,y)], V(1,10 1]2)} . This space is a Banach
(z.y)€lo,1]?
space. Let hy,(z) be functions of the Haar system. For the case of [0,1)? we put hpn(z,y) =
b (@) hn ().
Denote by Eﬁln (f)x the best approximation of f € X[0,1]? by Haar polynomials of degree < mxn
(m,n € N) in the norm of X[0,1]?, where X[0,1]*> = C,[0,1]?, 1 < p < o or X[0,1]?> = BV, [0, 1]?,
1<p< o

Emn(f)X—Sup IL' Z/ ZZ ’L]X’L

Cij
X

Denote by S,’ﬁl,n (f) rectangular partial sum of Fourier series of f by Haar system. By K, g we denote
a constant whose value may be different at each occurrence.
Theorem 1. That 1 <p < oo f € Cp[0,1]%, m,n € P. Then

11
ET]F)L’L,TL(f)Cp < prl_% <f7 ) )
Theorem 2. That 1 <p < oo f € C,[0,1]%, m,n € P. Then

(f, , ><KEh 2(fe,-

REFERENCES
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FIBONACCI TYPE POLYNOMIALS

Serpil Halici, Zeynep Akyliz
Sakarya University, Sakarya, Turkey
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In this study the generalized bivariate Fibonacci-type polynomials are investigated. Furthermore,
some identities concerning with these polynomials are derived.
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A GENERALIZATION OF EXHAUSTIVENESS AND o« CONVERGENCE FOR
FUNCTION SEQUENCES

Hiiseyin Albayrak, Serpil Pehlivan
Stileyman Demarel University, Isparta, Turkey
e-mail:huseyinalbayrak@sdu.edu.tr, serpilpehlivan@sdu.edu.tr

The concept of continuous convergence which is stronger than the pointwise convergence for se-
quences of functions was introduced in the first half of the twentieth century ([3],[4]) and called as the
a—convergence later ([1],[2]). The concepts of continuous convergence and av—convergence are equiv-
alent for sequences of functions, but they are not equivalent for nets of functions ([2]). Gregoriades
and Papanastassiou [2] introduced a new concept which is called the exhaustiveness for sequences and
nets of functions.

In this work, we consider sequences of functions defined between two metric spaces. As a gen-
eralization of the concepts mentioned above, we introduce the concepts of F — a—convergence and
F—ezhaustiveness, where F is a filter on the set N of all natural numbers. We also generalize the
concepts of Cauchy sequence of functions, pointwise convergence and uniform convergence, via the
notion of filter. Next, we investigate some properties of these new concepts. We also examine the
relations between the classical concepts and their analogues that we introduced.
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ON A CLASS OF OPERATOR-DIFFERENTIAL EQUATIONS OF THIRD ORDER
WITH MULTIPLE CHARACTERISTICS ON THE WHOLE AXIS IN THE
WEIGHTED SPACE

Araz R. Aliev, Ahmed L. Elbably
Baku State University, Baku, Azerbaijan
Institute of Mathematics and Machanics ANAS, Baku, Azerbaijan
e-mail:alievaraz@yahoo.com, ahmed_elbably2004@yahoo.com

For the function u (t) defined in R = (—o0, +00), with values in a separable Hilbert space H, we
introduce the following spaces with a weight e 2t ke R:

+o0o
Lo (R; H) = u(t):HuH%M(R;H):/\|u(t)\|§le_”tdt<+oo ,

+o0
d3u t 2 2 —k
W3, (R H) = u(t):llullivgn(R;H)z/O dt§> +||A3u(t)HH>e tdt < +00 y |
’ H

where A is a self-adjoint positive definite operator in H, and the derivatives are understood in the
sense of the theory of distributions.

Consider the following third order operator-differential equation whose principal part has a multiple
characteristic:

2 2'LL "
<_cclit +A> (i +A> u (t) +A1ddt2(t) +A2ddit) =f(t),t €R, (1)

where f(t) € Lo, (R;H), u(t) € WQ?”H (R; H), A is the same self-adjoint positive definite operator
with the lower bound of the spectrum Ay (A = A* > AoE (Ao > 0), E is the identity operator), and
Ay, Ay are linear operators, moreover the operators A; A~!, AyA=2 are bounded in H.

Applying the calculations from [1], we prove the following theorem.

Theorem. Let |k| < 2)\g and holds the inequality

4o | Ao +n|] . 20 ) >
b 1+ —— | [|41A + ——||4A5A 1
) ([ (2% H)z H 1 HH—>H H 2 HH—>H <1

2X0 + Kk
where
Ao - K2 1
150 Zf 0 S N2 < 3
b(k) = 21/2(%5—,@2) 2 % ’

2)\0|I$| . 1 52
pa-n W3S <L

Then, for any f (t) € Lo, (R; H), equation (1) has a unique solution u (t) from the space Wiﬁ (R;H).
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ON THE PROBLEM ABOUT FLUCTUATIONS OF THE SYSTEM OF A VISCOUS
STRATIFIED LIQUID IN THE ELASTIC VESSEL

Ashirov Allaberdy

Turkmen State University, Ashgabat, Turkmenistan

We consider a bounded domain S = R? and let Qg C S3 be a subdomain and S = S5\Qo, in which
v =083, = 9Qq from C2.

Let in the elastic vessel from S be the system from two viscous stratified impressing liquid, which
be fulfilled the domain €. Let I' be the boundary, which divide this liquids and let ©; and €29 from
Qo such that ©; lie above from I' and 2y lie below from I', >, = 0 \T', >, = 0Qx\I'. Corresponding
parts of the elastic vessel we denote by Sk, (k = 1,2), v = 9Sk, (k = 1,2).

Considering the normal fluctuations we have the following problem

Lug + Npuy = 0(Sk, k = 1,2) o (ug) ngl, oy =0(k=1,2)
~ AV + VP, = AV + A gp Vo Vi, = 0,di Vi = 0 (., k = 1,2)
—)\uk = Vk, (Zk? k= 1, 2) , 0 (uk) n; — -T (Vk) ng, (Zk? k= 1, 2)
V1 = VQ, T1 (Vl) n = T2 (Vg) no (F)
where Ty, (T, t) — is the removal vector of elastic body, Vi (x,t) is the speed of fluid, Py (x,t),(k = 1,2)
is the deviation from equilibrium pressure,

o (we) = (o5 (w))? .y , o () = Nodigdivrug + po (O (g, /0 + 0 (g, /01
is the tensor of pressure, g, g > 0— is a Lyame constants, p is the density of elastic body, gis the

3
accelerate, (—Luy), = ) Joyj (uy)/0xj, (i =1,2,3,k =1,2).
j=1

T (Vi) = (Ti; (Vi))} 1 Tij (Vi) = 65 P + v (a (Vi) /0; + 0 (Vi), /axj) C(k=1,2)

ij=1"
is the tensor of pressure.

Theorem. The spectrum of the problem (1) consists from eigenvalues A, having limiting points in
0 and on oo, and lie in the right-hand side of halfspase, and is symmetric concerning of real axis. For
large |\| all eigenvalues A\, get in sufficiently small angles between imaging azis and positive halfazis.
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COMPUTABLE NUMBERINGS IN THE ERSHOV HIERARCHY

Serikzhan A. Badaev
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:Serikzhan.Badaev@kaznu.kz

For undefined notions we refer to [1] and [2].

¥ -computable numbering of a family A is a sequence of sets from A which is uniform in ¥ 1. Here
a is Kleene’s notation for a computable ordinal. More precisely, surjective mapping o : w — A is 3, -
computable numbering of A if there exist a computable function f(n,z,s) and a partial computable
function g(n,z, s) such that for all n, x, ¢,

(1) z € a(n)  limy f(n,z,t) = 1, with f(n,2,0) =0 and range(f) C {0,1};
(2) g(n,z,t) |= g(n,2,t+1) |5 g(n,z,t + 1) <o g(n, z,t) <o a; and
(3) fln,z,t+ 1) # f(n,z,t) = g(n,z,t + 1) |# g(n, z,t).

If o, B are numberings of a same family, let « < G if there is a computable function h such that a =
Boh. The relation < is a reducibility and gives rise to a degree structure (called a Rogers semilattice),
where degree of a numbering is the equivalence class of the numbering under the equivalence relation
= generated by <.

Rogers semilattice of a family is upper semilattice, it is considered as algebraic structure which
describes a scale of algorithmic complexity in whole under relation < of all uniform computations of
the family. We will represent recent results of the author and his students on extremal elements of the
Rogers semilattices for the families of sets of any given level (finite or infinite) of the Ershov hierarchy.

REFERENCES
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CONDITION OF NON-SYMMETRY OF THE RELATION OF
SEMI-ISOLATEDNESS

Bektur S. Baizhanov, Sergey V. Sudoplatov, Viktor V. Verbovskiy
Institute of Mathematics, Informatics and Mechanocs, Almaty, Kazakhstan
Institute of Mathematics, Novosibirsk, Russia
Institute for Problems of Informatics and Control, Almaty, Kazakhstan

e-mail:baizhanov@hotmail.com, sudoplat@ngs.ru, vvv@ipic.kz

The property of non-symmetry of the relation of semi-isolatedness is a key property in studying
the class of Eurenfeucht theories. We find necessary and saficient conditions for non-symmetry of
the relation of semi-isolatedness in terms of coloring of a neighbourhood of a type and in terms
of quasineighbourhoods. By using new terms we clarify and symplify well-known theorems of non-
symmetry of the relation of semi-isolatedness, taking from [1], as well as Tsuboi’s theorem [2] on
non-representability of Eurenfeucht theory, which does not have the strict order property in a union
of countably categorical theories.

Definition (A. Pillay [3]). Let M be a model of T, @ and b tuples from M, A a subset of M. We
say that a semi-isolate the tuple b over A, if there exists a formula p(a,7) € tp(b/(a U A)) such that
e(a, ) - tp(b/A).

The following definition is due to B.S. Baizhanov [4].

Definition. Let p(Z) and q(y) be some (possibly partial) types over A C M in some model M of
T. A formula o(Z,7) with parameters in A is called (p,q)-stable (p — q)-formula or (q < p)-formula
if for any realization a of p it holds that p(a,y) - q(y). A formula ¢(Z,y) is called (p < q)-formula
if o(Z,9) is (p — q)-formula as well as (p — q)-formula. If p = q, then (p, q)-stable formula is called
p-stable or (p — p)-formula.

Definition. Let p(Z) be some n-type over A C M in a model M of T, B a subset in M. The
quasineighbourhood of B in p is the following set QVy pm(B) which consists of all tuples ¢ € M, such
that there exists a tuple b € B and (tp(b/A), p)-stable formula ©(Z,7), such that M = (b, ).

The quasineighbourhood of B in Sy, (A) is the set

QViuB) = |J QVpm(B).
pESn(A)

The quasineighbourhood of B in S(A) is QVam(B) = U,e, QVA m(B).

Theorem The relation a € QVa(b) forms a preorder. In a powerfull type this relation is not
symmetric.
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THE ASYMPTOTIC BEHAVIOR OF EIGENVALUES AND TRACE FORMULA OF
SECOND ORDER DIFFERENTIAL OPERATOR EQUATION

M. Bayramoglu, N.M. Aslanova
Institute of Mathematics and Mechanics ANAS, Baku, Azerbaijan

Consider in L9((0,1), H) (H is a separable Hilbert space) the following spectral problem

—y"(z) + Ay(z) + q(x)y(z) = Ay(z), (1)
y'(0) =0, (2)
y(1) = hy'(1) = Ay(1), (3)

where A=A * > E (Eis an identity operator in H), A~! € 0. Denote the eigenfunctions and
eigenvalues of A by 1, @9,... and 1 < 9 < ... respectively. Assume that exists second order weak
derivative of ¢(z) and the following conditions are satisfied:

1.[q(l)(x)]* =qO(x),1=0,1,2; 392, ’( ) (z )cpk,cpk)’ < oo for each x€ [0, 1];

2.4 (0) q'(m) = 0.

3. (a(x)px, x) dx = 0.

Theorem 1. Eigenvalues of problem (1)-(3) form two sequences: A\, = —h\/>+1—7+0 (f) Men =

Y + (mn)? + 72n+ O (1).

Define in Ly = L9((0,1), H) ® H a selfadjoint operator Ly for ¢(z) = 0 as:

D(Lo) = {(y(z),y(1)) € L2/ —y"(z) + Ay(z) € L2((0,1), H), y'(0) = 0, y» = y(1)},

Lo {y(@),y(1)} = {—y" (@) + Ay(x), y(1) — hy/ (D)}

Operator corresponding to the case g(x) # 0 denote by L. Let A1, Ag, ... and pq, p2, ... be eigenvalues
of operators L and Lg respectively. The statement of the following theorem is true.

Theorem 2.

i/()‘" i 0)er, i) — (a(m) ek, Pr) O — ) :i 0)ow: 1) — (a(m) ok, o)

4 4
n=1 k=1 k=1
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ON BASICITY OF SYSTEMS FROM FABER GENERALIZED POLYNOMIALS'
Bilal T. Bilalov, Sabina R. Sadigova

Institute of Mathematics and Mechanics, Baku, Azerbaijan
e-mail:bilalov.bilal@gmail.com

In the paper, a double system from Faber generalized polynomials
+ . - 1
4O FL.©:BOF @) 1)

with complex coefficients A (£) = |A (€)|e*©) and B (¢) = |B (¢)|e"”©) on a closed, rectifiable curve I
on a complex plane C' is considered . It is assumed that the following conditions are fulfilled.
1) [ 415 B € L.
2) a (&) ; B (&) are piecewise-continuous on I' and {&, k = 1,7} C T are discontinuity points of the
function 0 (§) = 5 (§) — a (§).

3) {hk—?ﬁ k=0,r}NZ =0, where hy=0(+0)—0(& —0), k=17 ho=0(a+0)—
—0(a—0), 1 <p< +oo. Assume that the following inequalities are fulfilled

1 h 1 1 1

ke k=0, —+-=1. (2)
q 2m p P q
Under definite conditions on the curve I' and if the inequalities (2) are fulfilled, the following facts are
proved:

a) basicity of the system {F;, (€) }n>0 <{Fp_;k (&) }k>1) in Smirnov spaces E (intT')

(.1E, (extl));

b) basicity of the system (1) in Lebesgue spaces L, (I'), 1 < p < 4o0.

F3 (2) are generalizations of the classical Faber polynomials (see. for example [1]). These general-
izations are probably introduced by the author of [2]. Note that, under studying the basicity, we used
methods of boundary value problems of the theory of analytic functions in Smirnov classes (see for
example [3]).
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THE APPROXIMATION OF FUNCTIONS OF SEVERAL VARIABLES OF
BOUNDED P-FLUCTUATION BY POLYNOMIALS WITH RESPECT TO WALSH
SYSTEM

N.A. Bokayev

Eurasian National University, Astana, Kazakhstan
e-mail:bokayev2011@yandex.ru

Let Z = (21, ...,on), k = (k1, ..y kn), kj = 1,2,..., j = 1,2,...n, n € N, f(z) be defined on the
[0,1)". Let J5 = [12;,3 %) [(j =1,2,...2" k € N) be the dyadic intervals and let J5 = J5 x J%2 x

[\

1

_ _ 2k1 2kn P
...XJJ’-C:; osc(f, J]—k) = sup |f(Z) — f(y)|- Denote by H,(f, k) = (E > (osc (f, JJ’?;;::;;?))”) ’

z.geJr =1 jn=1
Hy(f,0) = osc(f,[0,1)"). If V,,(f) = sup Hp (f,k) < oo, then f is called function of bounded p-
ken
fluctuation [1]. The quantity V,(f)m = sup Hp ( f, l?:) is called discrete modulus of continuity. Here
k>m
k > m means k; > my,....k, > m,. We say that f € FV,[0,1]", (1 < p < 00), if V},(f),, < oo,
and f € FCp[0,1]", (1 <p < 00), if lim Vp(f)m = 0. Endowed with the norm || f||, r =

m;j—00,(j=1,..n)

maz (V, (f).sup € 0.1 7(2)) )

Let wy(x) be the Walsh system by enumeration Paley. wg(Z) = wg, (21)...wy, (z5) is the multiples
Walsh systems. Denote by a, (f) coefficients of Walsh-Fourier of f € F'C},[0,1]". Denote by E} (f) =
Ek, ...k, (f) the best approximation of functions by Walsh polynomials of degree < ki x...x,, (k; € N)
in the norm of F'C,[0,1]™.

Theorem 1. Let f € FC,[0,1]" (1 < p < o00). Then the following inequalities

V(f)m < Eami_omn (f)rc, <2V (f)m
holds true.
Theorem 2. Let f e FCy0,1]",0< 3 < 2.

o0
1) 1 < p < 2. Then for the convergence of series \aﬁ(f)|ﬁ a sufficient condition is the following
o0 IB "
ZEﬁ (f)FVpT_L_/B < 0.
n
o0
2) 2 < p < oo. Then for the convergence of series > \aﬁ(f)]ﬁ a sufficient condition is the following
n

in'fE,‘i(f)va (7)

In the case of one variables analogies results was proved in [2].

—B8_8
P2 < 00.
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QUASI-PLUMED UNIFORM SPACES

Altay A. Borubayev, Asylbek A. Chekeev, Tumar J. Kasymova
National Attestation Commission of Kyrgyz Republic
Kyrgyz National University, Bishkek
e-mail :nakkrO7@rambler.ru, asyl.ch.top@mail.ru, tumar2000@mail.ru

Definition 1([1]). A space X is called quasi-plumed, if there is a normal sequence {on}, cn of an
open coverings, its provided

(%) if {K,} is a centered system of a closed sets such that the some point zg € X exists K, C ay, (z0)
for any n € N, then N[K,] # 0.

Definition 2. A uniform space (X,U) is called (strongly) uniformly quasi-plumed, if there is a
normal sequence {c, :n € N} C U, its provided

(%) if {K,} is a centered system of a closed sets such that the some point xoy € X exists and

K, C an (xg) for any n € N, then N{K,, :n € N} # 0 (U = sup{V, U}, where V is a pseudouni-
formity, induced by a normal sequence {oy, : n € N} and U, C U be a mazimal precompact uniformity
of U[2)).

Theorem 1. A uniform space (X,U) is a (strongly) uniformly quasi-plumed, if and only if there
is a pseudouniformity V C U such that (U = sup{V,Uy,})

(1) w (V) < Vo
(2) N{a(x) : a € V} = K, is countably compact for any x € X;
(3) {a(Ky) : a« € V} is a basis of K for any x € X.

Definition 3. A mapping f : (X,U) — (Y,W) of a uniform space (X,U) into a uniform space
(Y, W) is called (uniformly) quasi-perfect, if it is (precompact) uniformly continuous, closed and f~* (y)
is countable compact for any y € Y.

Theorem 2. A uniform space (X,U) is a (strongly) uniformly quasi-plumed, if and only if (X,U)
is (uniformly) quasi-perfect mapping onto some metric uniform space.

Theorem 3. If uniform space (X, W) is uniformly quasi-plumed, then its RXo-completion (XNO, UNO)
is uniformly plumed.

Corollary. If (X,U) is uniformly quasi-plumed, then its completion (f( ,ﬂ) is uniformly plumed.

REFERENCES
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LATTICE OF UNIFORMITIES

A.A. Borubaev, B.E. Kanetov

The National Commission for Certifying, Bishkek, Kyrgyzstan
Kyrgyz National University named after J. Balasagyna, Bishkek, Kyrgyzstan
e-mail:bekbolot71@mail.ru

Throughout this work, all spaces under consideration are supposed to be Tychonoff spaces.

By U(X) (Up(X)) we denote a set of all uniformities (precompact uniformities) of space X. U(X)
(Up(X)) naturally represents a partially ordered set. By K(X) we denote a set of all bicompact
extensions of space X. K (X) is partially ordered. by% < b1% if and only if there is such continuous
mapping f: b1 X — bo X that fx = x for every x € X.

Partially ordered set U(X) of all uniformities of space X is called a lattice if each of its two-
element subsets {Uy,Us}, Up,Us € U(X) has both the least upper bound and the greatest lower
bound i.e. sup{Ui,Us} and inf {U;, Us}. Also, set K(X) of all bicompact extensions of space X is
called a lattice if each of its two-element subsets {b1 X, b2 X}, b1 X,02X € K(X) has sup {b1X,b2X}
and inf {b; X, b2 X }. A set is called a complete lattice if each of its subsets has the least upper bound
and the greatest lower bound. It is obvious that a complete lattice is a lattice. In his work [3], A.A.
Borubaev sets up the problem: to find the necessary and sufficient conditions applied to space X in
a way that U(X) is a lattice.

This work demonstrates a partial solution of this problem. It is well known that there has to be
natural isomorphism between sets K(X) and U,(X). Japanese mathematician T. Shirota [5] proved
that set U,(X) is a full lattice if and only if X is locally bicompact. Later, German mathematicians
J. Visliseni and J. Flachsmeyer [4] proved that for every Tychonoff space X with the first axiom of
countability, set K (X) is a lattice if and only if X is locally bicompact. J.Vislileni and J.Flachsmeyer
theorem amplifies the non-trivial half of T.Shirota theorem for the case of a space with the first axiom
of countability. They showed that such a property as local bicompactness should not be a necessity.
Below is a proof of two theorems on lattices.

Theorem 1. In order for K(X) to be a lattice, it is necessary that X must be sequentially open in
BX and sufficient for X to be sequentially open in 5X and BX\X must be a Freshe - Urysohn space.

There is natural isomorphism between sets U, (X) and K (X), so K(X) can be replaced with U,(X)
in this theorem.

Now let us indicate one sufficient constraint at which U(X) is a lattice.

Let U and V be any uniformities from U(X). Assume that for any N € U and M € V there exist
Ny € U and My € V such that NyoM; C N|UM and Mo Ny C NUUM (1)

Theorem 2. If condition (1) is true for any U,V € U(X) then U(X) is a lattice.

REFERENCES
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ON SATURATION CLASS FOR HOLDERS FOURIER SERIES SUMMATION
METHOD

A.C. Alieva, C.M. Aliev
Institute of Mechanics and Mathematics ANAS, Baku, Azerbaijan
Institute of Applied Mathematics, Baku State University, Baku, Azerbaijan
e-mail:camshid09@rambler.ru

o0
Let f(x) be a continuous 27 periodic function, and % + > (aj cos kx + by sin kx) be its Fourier
k=1
series. Denote by 7 the summation process of this series determine by a sequence of constants ;' (k =
1,2,..,n;m = 1,2,...), i.e. ~ is a process of approximation of the function f(x) by means of the

n
trigonometric polynomials of the sequence P (x) = 9 + Y~ ~i(ay, cos kx + by, sin kx).
k=1
If there exists an increasing function ¢, (n) such that for any continuous 27-periodic function f(x)
differ from a constant and for any natural n we have max ¢ (n) |P) (z) — f(x)| > a, where a is a positive
xr

constant dependent on f, and there exist the function f(z) for which max ¢, (n)|P, (z) — f(z)| < b,
xX

where b > 0 is another constant dependent on f, well say that the summation process 7 is saturated.
We call the saturation class belonging to the process 7 the set of continuous 27-periodic functions

differ from constant and such that | P, (z) — f(z)| = O <%>

It would be interesting to determine the saturation class for other summation methods, in particular,
for Holders summation method H" where r > 0.

Let for the series
o0
> A, (1)
k=0

k
and let s = > A, (k = 0,1,2,...) be its partial sums. Then the Holder sums of order r > 0 of

n—k
series (1) are called the sums H) = Z ks A" k(k+11)rv where A"~ k(k+11)T =5 ((ki)%l) Find the
p=0
expression of H) by the members of the series (1)
r k n—~k N 2
A A A JA
D INIE DY) P A s S IO
where v,(n) = Z A" V(z/+1)
Taking into account that c! cf 11 = %cfljcz llw we get
n 1)l+kcn71 - pcp
k—1 ( n—k n
n) = nc —_— k=1,2,...,n).
() "1122 I+ 1) Z:O]Hl p—l—k‘—l—l)( )
Theorem. 1 —v,(n) = kzgl:;)”(l + € 1), where lim € , = 0, for the fivzed k and r. Hence we
) n—oo )

deduce that the cernel of the Holder method for r > 1 is non-negative. Thus, the Holders summation

r—1
method H, for any real r > 1 is saturated with approximation of saturation of order O (lng)
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FUCTIONALLY PARACOMPACT UNIFORM SPACES

Asylbek A. Chekeev, Chinara A. Ablabekova

Kyrgyz National University, Bishkek, Kyrgyzstan
Kyrgyz State University of Architecture, Transport and Construction, Bishkek, Kyrgyzstan
e-mail:asyl.ch.top@mail.ru, achacha@mail.ru

Let (X,U) be a uniform space. A closure « of the uniform space (X,U) is called uniformly local
finite, if there exists uniform covering 5 € U, which every element of 3 is intersecting only finite
quantity of covering elements a ([1]). A uniform space (X, U) is called uniformly R - paracompact, if
in any open covering may inscribe uniformly local finite open covering. A Tychnoff space X is strongly
collectivise normal ([2]), if all neighborhoods of diagonal A = {(x,z): 2 € X} form the universal
uniformity Ux ([3]) of space X. A subset O C X of the uniform space (X, U) is called uniformly open,
if there exists such uniformly continuous mapping f : (X,U) — (M, p) of the uniform space (X,U)
into metric space (M, p), that O = f~1(V) for a some open set V' C M ([4]). A covering, is consisting
of uniformly open sets, is called uniformly open covering.

Definition. A uniform space (X, W) is called functionally uniformly R — paracompact, if in any
uniformly open covering may inscribe uniformly local finite uniformly open covering.

Theorem 1. A Tychonoff space X is strongly collectivise normal if and only if the uniform space
(X, Ux) is functionally uniformly R- paracompact.

Theorem 2. A uniform space (X,U) is functionally uniformly R - paracompact if and only if for
any uniformly open covering a the covering o ={Ud/ : o/ C a and o —finite} is a uniform covering,
i.e. €U

Theorem 3. A uniform space (X,U) is functionally uniformly R - paracompact if and only if for
any bicompact B C syX\X there exists uniformly open covering a € U such that BN [A]qu =10 for
any A € a.

In the Theorem 3 the Samuel bicompact extension of the uniform space (X, U) denote by sy X ([6]).

Theorem 4. A Tychonoff space X 1is strongly collectivise normal if and only if for any bicompact
B C BX\X there exists functionally open covering « of the space X such that BN [A]ﬁx =0 for any
A€ a.

In the Theorem 4 the Stone-Cech bicompact extension of the Tychonoff space X denote by SX
([3]) and the functional open covering is called a covering is consisting of a functional open sets ([5]).
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ON VARIOUS CHARACTERIZATIONS OF SUPERCOMPLETE MAPPINGS

Asylbek A. Chekeev, Tumar J. Kasymova
Kyrgyz National University, Bishkek, Kyrgyzstan
e-mail:asyl.ch.top@mail.ru, tumar2000@mail.ru

Let f: (X,U) — (Y,V) be a uniformly continuous mappings of a uniform space (X,U) into a
uniform space (Y, V).

Definition 1([1]). A filter F in (X,U) is called a stable, if for any covering o € U there exists such
F' e F that F C a(F’) for any F € F.

Proposition 1. A continuous image fF of any stable filter F in (X, U) is a basis of some stable
filter in (Y,V).

Definition 2. A mapping f: (X,U) — (Y, V) is called a supercomplete, if for any stable filter F
in (X,U), the next assertion {f(F) :Fe ff} # 0 implies N {F : F € F} # 0.

Proposition 2.Let f : (X,U) — (Y,V) be a uniformly continuous supercomplete mapping of a

uniform space (X, U) onto a uniform space (Y,V). Then (f_l (y), U|f,1(y)) is supercomplete for any
pointy € Y.

Lemma 1) Any Cauchy net in a uniform space (exp X, expU) generate a stable Cauchy filter F' in
a uniform space (X,U).

2) Any stable Cauchy F in a uniform space (X,U) generate a Cauchy net in a uniform space
(exp X, exp U).

Definition 3. A uniformly continuous mapping f : (X,U) — (Y,V) is called complete, if for any
Cauchy net {x;: x; € X,i € I} in (X,U) a net {f (z;): x; € X,i € I} is converging in (Y,V), then
{z;: x; € X,i €I} is converging in (X,U).

Theorem 1. A uniformly continuous mapping f : (X,U) — (Y, V) is supercomplete, if and only if
exp f : (expX,expU) — (expY,expV) is complete.

Theorem 2. Let f : (X,U) — (Y,V) be a supercomplete uniformly continuous mapping of a
uniform space (X,U) onto a supercomplete uniform space (Y,V). Then a uniform space (X,U) is
supercomplete.

Corollary 1. Let f : (X,U) — (Y,V) be a supercomplete uniformly continuous mapping of a
uniform space (X, U) onto a paracompact uniform space (Y,V) and A\V = Vy be a mazimal uniformity
of Y. Then a uniform space (X,U) is paracompact and \U = Ux.

Corollary 2. If f : (X,U) — (Y,V) is a supercomplete uniformly continuous mapping of the
uniform space (X, U) into a metric space (Y, V), then a uniform space (X, W) is supercomplete.

REFERENCES
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INVERSE BOUNDARY PROBLEMS FOR MAGNETIC FLOWS

Nurlan S. Dairbekov
Kazakh British Technical University, Almaty, Kazakhstan
e-mail:Nurlan.Dairbekov@gmail.com

We develop a method for reconstructing the conformal factor of a Riemannian metric and the
magnetic field on a surface from the scattering relation associated to the corresponding magnetic
flow. The scattering relation maps a starting point and direction of a magnetic geodesic into its end
point and direction. The key point in the reconstruction is the interplay between the magnetic ray
transform, the fiberwise Hilbert transform on the circle bundle of the surface, and the LaplaceBeltrami
operator of the underlying Riemannian metric. This is a joint work with G. Uhlmann.

NONLOCAL BOUNDARY VALUE PROBLEMS FOR SYSTEMS
OF INTEGRO-DIFFERENTIAL EQUATIONS WITH PARTIAL DERIVATIVES

Dulat S. Dzhumabaev
Institute of Mathematics Ministry of Education and Science, Almaty, Kazakhstan
e-mail:dzhumabaev@list.ru

On Q = [0,w] x [0,T] we consider the system of integro-differential equations

T T
g: = A(z,t)v+ /Kg(x,&t)v(&t)dg + /Kl(w,t, s)v(z,s)ds + f(z,t), veR" (1)
0 0

with nonlocal boundary value conditions
B(@)v(,0) + Cl@)o(z,T) = d(z), @ € [0,w], (2)

where A(z,t), Ko(z,§,t), Ki(z,t,s), B(x), C(x) are continuous matrices and f(z,t), d(x) are contin-
uous vectors on their domains.

In [1] a method for solving the linear boundary value problem for an integro-differential equation
is proposed.

In communication by this method necessary and sufficient conditions of correct solvability to prob-
lem (1), (2) are obtained.

REFERENCES

[1] D.S. Dzhumabaev. A Method for solving the linear boundary value problem for an integro-differential equation //
Computational Mathematics and Mathematical Physics, Vol.50, No.7, 2010, pp. 1150-1161.
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THE ANALOGUE HARTOGS-BOCHNER THEOREM IN DOMAIN WITH THE
SINGULAR WEDGES

D.Kh. Djumabaev
National University of Uzbekistan, Tashkent, Uzbekistan
e-mail:davlat2112@rambler.ru

This work considers limited domains D from C", the boundary which contains finite number of
singular wedges. In such domains have been got generalized Hartogs-Bochner theorem. Bochner [1]
and Martinelli [2] in 1943 independently found strict proof of Hartogs theorem about the elimination
of compact peculiarities of holomorphic functions. Bochner, as a matter of fact, proved the theorem
in smooth case D f € C1(9D) (however he, didn’t know about function CR-, operator 9, and etc.).
Therefore the given theorem is usually called Hartogs-Bochner theorem. In 1969 Weinstock [3] (see
also. [4]) proved it for continued f (0D € C™).

Let’s give generalization of Hartogs-Bochner theorem for bounded domains D in C™ with singular
wedges. Let D — limited domain in C*, n > 1. We suppose that the boundary D has 0D =
YUS;USaU...US,,, where Y smooth class C! hypersurface, but each of S, diffeamorphic of singular
hypersurface S, which was considered above (with different p, and different variety X/, X//).

Each singular hypersurface S, suppose to be S, = M, U F,,, where M,, — smooth part, defined by
variety X/, X!/ and by function ¢, (considered above), and F, singular wedge.

Theorem. Let multitude C"*\ D be connected. I the function f € LY(OD), continued in 0D \ (Fy U

...UF,,) and satisfies the terms
fow = / fow=0 (1)
oD OD\(F1U...UFy,)

for all differential forms w like (n,n — 2) with coefficient C>° C™, and not only in the cross of each
singular wedge satisfies the terms s(f) = O(p) (¢)) whene — 0 for N > 2n—2—p, forallv =1,...,m,
then exists the function F' like H*°(D), when F is continued even up to each z € 0D\ (F1U...UFy,)
and coincides with function f in this multitude.

REFERENCES

[1] S. Bochner. Analitic and meromorphic continuation by means of Green’s formula // Ann. Math., Vol.44, 1943, pp.

652-673.

[2] E. Martinelli. Sopra una dimonstrazione de R. Fuetar per in theorema di Hartogs // Comment. Math. Helv. Vol.
15, 1943, pp. 340-349.

[3] B.M. Weinstock. Continuous boundary values of analytic functions of several complex variables// Proc. Amer.

Math. Soc. Vol.21, No.2, 1969, pp. 463-466.
[4] A.M. Kytmanov. Bokhner-Martinelly integral and its applications // Nauka, Novosibirsk, 1992.
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BERNOULLI NUMBERS AND EULERIAN NUMBERS

Askar S. Dzhumadil’daev, Saule A. Abdykassymova
Institute of Mathematics, Academy of Sciences of Kazakhstan, Kazakhstan
e-mail:dzhuma@hotmail.com, saule_asan@hotmail.com

Let By, =1,—1/2,1/6,0,—1/30, - - - be Bernoulli numebrs and B],, be modified Bernoulli numbers,
B} =1/2 and Bl, = B, for n # 1. Let n = 1% ... p*» be multiset of type k; ...k, and Sy be set of
permutations on n. This means that Sy, is a set of sequences with components in [n] = {1,2,...,n},
whose number of components equal to i € [n] is k;. Let K = ki +- - - ky,. It is clear that any permutation
o € Sp has length K. For o € Sy, say that i is descent index if 0(i) > (i +1), i < K or i = K. Let

an, = |{o € Sy|des(o) = i}|
be the number of permutations with [ descents. If k; = 1, for all i € [n], we will use Knuth notation,
<7;”> instead of ay, ;. Similarly, set

()=o) = v

1
H(go)zla H(gm): Z - —, m >0,

Z o« o e Z
0<iy < <im<a L k

= S
=0
Theorem 1. Let K = k1 + -+ k,, and k* = Maxz{ky,..., ky}. Then

I G I 0

Let

=1
2§<—1>z<<?>><2:>‘ 1i<> ;
S (r) - S (e !

If n > 2 then for any r > 1,

|rn/2] rn—p 1 rn — 1 -1
> P Dlarmy 0 a7 =0 @)

p=1 Jj=p
Theorem 2. Let p > 0. Then

N 1
Sevar (H(5) = (")) By

i=1
Seamn () - S5 (1) () pesre

pIEED <<<?>>>(3?)‘1—“”zn;”;—””“(?) (35
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EXTREMAL PROBLEMS IN THE CLASS Wiy
Ferhad Nasibov

Kastamonu University, Kastamonu, Turkey
e-mail:fnasibov@kastamonu.edu.tr

Extremal problems in the various classes of the polynomials and the entire functions have been
studied by mathematicians from many different countries and more significant results [1-5] have ob-
tained reached. In the existing works, norm was determined by the weight function that provides
condition of ¢(z) > 1. In this talk, the weight function was taken as p(x) = 2¥(0 < z < 400, >0 -
arbitrary real numbers).

We consider the functional as

— o [ HOK©, ()

where K () is a given function and the problem is to find the norm ||L||, = sup |L(f)|, f € WU(QI,)

The W2 consists of even entire functions finite degree < o and belong to L% (0, +00).

1z, = ( / |x"f<w>|2dw) W ={rewl s, <1}
0

We answer following questions which are related this problem, mentioned above:

Does extremal function exist for functional (1)7 If it exists, is it odd? What are the characteristic
features of this extremal function? Can this function be found correctly? What is the correct quantity
for ||L||,? Hence, following theorem is proved.

Theorem. The following statements are true.

1) fo(z) extremal function exists for given every function K(§).

2) Estremal function fo(x) is unique. (Unique up to a factor e, 0 <y < 27).

3) For the function fo(x) € WCSQ,,)[I] to be extremal for L(f), it is sufficiantly and necessary condition
is that function fo(x) admit a representation of the following form:

—
N
~

T

fo(z) = ||T¢y( = /mf*”Ju,%(xt)t@(t)dt (3)

where J, is a Bessel function and

40 2m/K /Xw@mwr-/wuw

_1
2

[N

) ILI, = H\fgﬁ H2 is true.

Frorn this theorem several special results of the type
L(f) = A(H)P (o) + B ™ (x1)...,

may be obtained.

REFERENCES
[1] N.I. Akhieser. Theory of Approximation // M. 1965.
[2] A.F. Timan. Theory of Approximation of Functions of a Real Variable // Dover Publ., New York, 1963.
[3] LI Ibragimov. Theory of Approximation of Functions by Entire Fonktions // Baku, ”Elm”, 1979.
[4] F.H(G). Nasibov. On some extremal problems in the cllass B, // Doklady mathematics, Vol 294, 1987, pp. 267-271.
[5] F.H(G). Nasibov. Extremal Problems in the Entire Fonctions Spaces (Monography) // Baku, ‘Elm’, 1998, pp. 1-298.
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CATEGORIES AND QUASIPERIODIC MANIFOLD

Vagif Kasimov
Baku State University, Baku, Azerbaijan
e-mail:kavagif@mail.ru

The structure on the quasi periodic manifold Wy, is different of the structure periodic manifold
only with, that ¢ : Wi — V homeomorphisms chanced to homeomorphisms

o Wi — Vg, a € alk),

where indices a € A have some finite set value, i.e. manifold W} model rued by several manifolds V,
such that function « € (k) is not constant in any interval (—oo, k] or [k, 00).

The structure of the quasi periodic manifold maybe defined two a priory operation: granulation
and enlargement.

Granulation - meaning that, the manifold V,, can be represented as finitely granulation of the type
which give as more smallest granulation of manifold W,.

Enlargement - meaning that, by given strongly monotone sequences ny, with condition ng41; —ng <
Const as instead granulation we take manifolds W}, = Wing...pq—1]-

Let two quasiperiodic manifold Wy, and WZ . Then a mapping f : Wo, — W, is called quasi
periodic if there exists a sequins n; and constant A, such that:

1. 1 < ngyp —nk < A = const,

2. fWi) S Wiy i)

3. A mapping

up = (pr Uprr1) o fowp ' Vo — (UVé/(f)>

have finitely many valued.

Theorem. The identity mapping quasi periodic structure to its enlargement is a quasi periodic
mapping. Composition of quasi periodic mapping is a quasi periodic. If quasi periodic mapping is a
diffeomorphism, then its inverse is quasi periodic mapping also.
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ABOUT LOCAL SUPERPARACOMPACT SPACES
A.A. Gofurov

Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan

In the present work it is studied some properties and cardinal invariants of local suerparacompact
spaces which generalize respectively suerparacompact and local bicompact topological spaces. Below
as spaces we mean topological spaces, as mappings continuous mappings.

Definition 1 (Musaev D.K.). The space is called: (1) local (weakly) Pi-complete, (a2) local su-
perparacompact if every point x € X has neighborhood O, C X closure of which respectively O, (A1)
(weakly) Pi-complete [1], (A2) superparacompact [2].

It is clear that any superparacompact and any local bicompact space is superparacompact, and
any (weakly) superparacompact [1] Hausdorff space is local (weakly) II-complete. Inverse, generally
speaking, is not valid.

Theorem 1. Any local superparacompact, in particular, local bicompact Hausdorff is Tychonoff
space.

Theorem 1 is generalization of theorem 3.3.1 [3].

Proposition 1. a) Closed suspace as well as open subspace of local superparacompact Hausdorff
space is local superparacompact; b) Closed subspace of local (weakly) I1-complete space is local (weakly)
II complete.

Proposition 2. The discrete sum [3]: a) of local superparacompact spaces is the same; b) local
(weakly) II-complete space is the same.

Lemma 1. For local connected space X the following assertions are equivalent: a) X is local
bicompact; b) X is local superparacompact.

Proposition 3. For any local connected of local superparacompact Hausdorff spaces X the fol-
lowing equalities hold: 1) nw(X) = w(X) [3]; 2) wd(X) = d(X) [3]; 3) ¥(A,X) = x(A,X) for any
bicompact subspaces A C X [3].

REFERENCES

[1] B.A. Pasinkov, D.K. Musaev. On Properties Compactness and Completeness of Topological Spaces and Continuous
Mappings // Tashkent, Fan, 1994, 108 p.
[2] D.K. Musaev. About superparacompact topological spaces // Doklady of Uzbek Academy of Sciences, 1983, No.2,

pp. 5-6.
[3] R. Engelking. General Topology // Mir, 1986, 786 p.
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EVALUATION OF K-th MOMENT S5, USING THE RESIDUE THEORY

E. Guliyev, M. Giiner, A.A. Kuliev
Institute of Physics, National Academy of Sciences, Baku, Azerbaijan
Sakarya University, Sakarya, Turkey
Sakarya University, Sakarya, Turkey
e-mail:guliyev@physics.ab.az, kuliev@sakarya.edu.tr

The k-th moment of the neutrino nucleus scattering nuclear matrix elements are studied micro-
scopically within quasiparticle Random Phase Approximation (QRPA). Using the analytical expres-
sions of the nuclear matrix elements (n|> o(i)t3(i)|0) and the dispersion equation D(w,) = 0 for

7
the energy of the I™ = 1T states the nuclear part of the neutrino nucleus scattering cross section
Si = S wk|(n|> 0 (4)t3(4)|0)|* moments are calculated by help of the contour integrals and the residue

n (2
theorem of the analytical functions. We have derived analytical expressions for S; moments and show
that exact calculation of Sy, is possible. The great practical value of our expressions is that, in contrast
to the traditional QRPA, our calculations of S moments in any single particle basis with an arbitrarily
large number of levels present no particular technical difficulty. The machine time necessary for these
computations is reduced by several orders of magnitude.

FUNCTORS AND MORPHISMS OF CATEGORY OF UML CLASS DIAGRAM

Asel K. Kalieva
Institute of Informatics and Control, Almaty, Kazakhstan
e-mail:assel2110@rambler.ru

The centerpiece of the object-oriented programming is the development of a logical model of the
system in the form of class diagrams. Notation of classes in the UML is simple and intuitive to
everyone who has ever had experience with CASE tools. Class diagram is used to represent the static
structure of a model system in terms of classes of object-oriented programming. The class diagram
may reflect, in particular, various relationships between individual entities subject area, such as objects
and subsystems, and describes their internal structure and relationship types. This diagram does not
specify details about the time aspects of the system. The study of a specific UML class diagrams,
models using the algebraic theory of categories allows the initial stages of creating software to avoid
conflicts and inadequate operation of the software, which leads to malfunction expensive program.

In this article we construct DC category, which contains morphisms reflecting various communica-
tion class diagrams. Sibling morphisms are used for modeling the relationship of objects in DC. For
hierarchical morphisms of fundamental importance direction from objects located at the upper levels
of the hierarchy, the objects on the bottom. Hierarchical morphisms from top to bottom objects form
cones.

We prove the following theorems.

Theorem 1. DC category is small category.

Theorem 2. Cones of hierarchical morphisms of DC category are products.

REFERENCES

[1] A.K. Kalieva. Category of informational morphisms in UML // Poisk, Almaty, Vol.3, No.1, 2010, pp. 105-110.
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ASYMPTOTICS OF EIGENVALUES OF DISCRETE SCHRODINGER OPERATORS
Sh.Yu. Holmatov

Samarkand State University, Samarkand, Uzbekistan
e-mail:Shohruhhonl@mail.ru

Let T? be the d - dimensional torus and LS(']I‘d)— the Hilbert space of square-integrable even
functions on T¢. The discrete Schrodinger operator H,(K), K € T¢, u > 0 acts in L*(T%) by
d
K.
Hy(K) = Ho(K) — pV, (Ho(K)f)(q) = Ex(a)f(a), Ex(a) = 23 |1 —cos= cosq;|,(Vf)(g) =
j=1

| f(g)dg. Notice that the essential spectrum of H,,(K) fills the segment [mir; Ex(q), max Ex(q)].
Td qeT q€eT

Theorem. Let d > 3, K € T¢ and none of coordinates of K equals to m. Then there exists
po(K) > 0 that for any p > po(K) the operator H,(K) has a unique eigenvalue z(p, K) lying below
Emin(K) = min Ex(q). Moreover, as p — po(K), the following asymptotics hold true:

q€eT
(i) if d = 3, then
Emin(K) = 2(1, K) = e3(K) [ = o (K)]” + O ([0 = o (K)]* ),

K K
where ¢1(K) = 2 (uo(K)) ™2 cos = ... cos 7d, c>0;

2
(ii) of d = 4, then

EuinlI) — 2(. ) = ea(R) — IO o),

K K
with c4(K) = 2 (po(K))~2 \/cos1 ...COS 7d, c>0;

(iii) if d > 5 and odd, then ?
Enin(K) = 2(1, K) = e (K) [11 = o (K)] + O ([ = o (K)P?)

where
~1/2

(iv) if d > 6 and even, then
Emin(K) — 2(p, K) = ¢6(K) (1 — po(K)) [1+0(1)],
with
—-1/2
co() = | ()P [ (Excta) = Euin(2))
Td
Note that, in [1,2], analogously results for the continuous and discrete Schrédinger operators have

been obtained.
REFERENCES

[1] M. Klaus, B. Simon. Annals of Physics // Vol.130, 1980, pp. 251-281, New Jersey.
[2] S.N. Lakaev, Sh.Yu. Holmatov // J. Phys. A: Math. Theor., Vol.44, 2011.
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ABOUT ONE CONVOLUTION OPERATOR

Nadir V. Ibadov
Ganja State University, Ganga, Azerbaijan
e-mail:intellect.ibadov@gmail.com

Let Z be a set of integer numbers and o € Z. Let’s indicate a set of all numerical sequences on an
integral point o € Z as A, i.e. A={a:a = {an}acz} Let p >0 and o > 0. Let’s introduce a space
A, of sequences a = {an}acz as satisfying an inequality |a,| < C(a)e?l®!”, where C(a)is a constant
dependent on the sequence a = {aqn}acz and o > 0. Let’s consider a space A, in the case of p =1,
ie. A1, ={a:a={an}acz,|aal < C(a)e?lol}. In the space A, let’s define a norm as

|aa|

lally,, = sup
«

< 0. (1)

eU|a|

With the norm (1), the space A, is a normalized space. The spaces A; , are Banach spaces (proving
is conducted according to the definition of Banach spaces. Please see [1], p. 139).
Let’s consider the space

Al oo = U A, = U {a:a={aa}acz, € A, laa| < Cla)e?® o0 = 5(a)}.
>0 >0
A o is an inductive limit of the spaces Aj 4, i.e. Aj o = lin% indAy , (see [2]). Let’s consider an
o>

space A7 = () A, = N{b:b={ba}acz, € A, |ba| < B(b)e‘g‘O",g = o(b)}, which is adjoint to
o>0 o>0

the space A1 o. The space A]  is a projective limit of the spacesAj ., i.e. A] o = lin(l)prA’{ , (see.
k) b b o-> b
[2])-
Definition 3. The operator M is called a convolution operator generated by a functionalF’ € A o,
and functioning according to the following rules:

MF[a = {aa}an] = (F7 {anrm})mGZ = C{Cm}mGZ; where ¢ = {Cm}mEZ = (F7 (anrm))ozGZ and
a={aa},c, € A10o. The functional F =b = {ba}acz € Al o defines the convolution operator as

+o00
Mpla] = Myla] > balasm,m =0,+1,42,+- - (2)

a=—00

Lemma 1. My[a] € A} .

Let’s consider homogeneous equation of convolution My[a] = 0 and write its solution. Let z =
(Za)aez c AI,OO'
Theorem 1. For every j, % = {zja} is a solution of a homogeneous equation of convolution
Myla] = 0.
REFERENCES

[1] A.N. Kolmiogorov, S.V. Fomin. Elements of the Theory of Functions and Functionala Analysis // M.:Nauka, 1976,
544 p.

[2] J.O. Sebastyan de Silva. On some classes of locally-convex spaces important in applications // Col. Mathematiics,
1957, No.1, pp. 60-77.
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ON FOURIER ANALYSIS IN INFINITE DIMENSIONS AND IT’S APPLICATIONS
N.V. Ibadov, I.Sh. Jabbarov

Ganja State University, Ganja, Azerbaijan
e-mail:Nadir_Ibadov@yahoo.com, jabbarovish@rambler.ru

Bohr H. (see [1-4]) showed that the almost periodic function can be represented as a “diagonal” func-
tion of a limit-periodic function, defined in the multidimensional or infinite (enumerable) dimensional
space as a uniform limit of periodic continuous functions.

Let trigonometric series be given

o
Z anem‘"; Aln = —Ap.
n=—o0o
Let the sequence () to have a whole bases(v,)(see [4, p.31]), so that, every finite subsequence of
the sequence () is linearly independent over the field of rational numbers, and for every of A, we
have a unique representation

n—zlk n)vi; lk(n) € Z, (1)

where the numbers [j (n) are zero with exceptlon of finite number of them. Let A (k) to denote the
set of such numbers Ay, for which the representation (1) contains only numbers v, ..., ;. In addition

oo
to talked above we suppose that v, — 0o as k — oo and 3. |an|? < 4oc.
n=—00
Theorem. Let for every k the series By (t) = . ane™™» be absolutely convergent. Then there
An€A(k)
exist an almost everywhere finite function B (t) such that

B(t) = lim By (t)

for almost all real t.

It should be noted that the functions By (t) are almost periodic functions in the Bohr sense. But
the convergence in the formulation of the theorem is not uniform. For the proof of the theorem we
use a new measure introduced in the works [5-7].

REFERENCES
[1] H. Bohr. Zur Theorie der Fastperiodischen Funktionen // I-II Teil. Acta Math. Vol.45,46, 1925, pp. 29-127, 101-214.
[2] H. Bohr. Almost Periodic Functions // M.OGIZ, 1934.
[3] A.S. Besicovitch Almost Periodic Functions // Cambridge University Press, Cambridge, 1932.
[4] B.M. Levitan, V.V. Jikov. Almost Periodic Functions and Differential Equations // SU, 1978.
[5] L. Sh. Jabbarov. The Riemann Hypothesis // ArXiv:1006.0381v2, 2010.
[6] I. Sh. Jabbarov. On Ergodic Hypothesis // ArXiv:1102.5668, 2010.
[7] L. Sh. Jabbarov. On Mean Values and Zeroes of Dirichlet Series // ArXiv:1102.3362v3, 2010.
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PROPERTIES OF BIORTHOGONAL POLYNOMIALS SUGGESTED BY JACOBI
POLYNOMIALS

M.N. Ilyassov
Pavlodar State Pedagogical Institute, Pavlodar, Kazakhstan
e-mail:gasdaryn@mail.ru

In the work [1] (part 1-3) the systems of polynomials {U,(La’ﬁ) (y; k:)} and {Véa’ﬁ) (2% k)} biorthog-

onals in intervals (-1, 1) with weight function h(z) = (1 — 2)*(1 + z)%, where a > —1, > -1, y =
177‘”, z = HT‘”, k- odd natural number have been studied.

In [1] following polynomials are explicit representation to generating function and some recurrente
formulas.

Theorem 1. All zeros of the biorthogonal polynomials U,(La’ﬁ)(y; k) and vé“’m(w; k) are real, dif-

ferent and located in intervals (0, 1), where w = 2.
Theorem 2. The biorthogonal polynomials U,(La”g) (y; k) are shown as

Mo Moy ... Mop—1 1
1 My My .. Mi,1 vy
U@ (k) = ——— 10 11 1,n—1 7
WOk = e L T
Mypo Mn Mn,nfl y"
MOO M01 MOn
1
V(a7ﬁ) k. k - - e oo cos cee
n (k) VG 1Gy | Mp—10 Mp—11 ... Mp_14,
1 2k 2k
Mo Moy ... Mo,
where G- determinant of Gramian, G_1 =1, G, = Mo My M ,
My My ... My,
1 m ks
1— 1
MmS:/ (1—x)°‘(1—|—33)’6< 2$> ( —;—x) de, m>0, s>0.
-1
REFERENCES
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sciences, Almaty, 1993, 102 p.
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ROOT FUNCTIONS’ BASIS PROPERTY OF SCHRODINGER OPERATOR WITH
NONLOCAL PERTURBATION OF BOUNDARY CONDITION

Nurlan S. Imanbaev
International Kazakh-Turkish University, Shymkent, Kazakhstan
e-mail:imanbaevnur@mail.ru

We consider the operator L given by the differential expression

L(y) =~y (z) + q(z)y(x),0 <z < 1 (1)
and by the boundary conditions

1
Vi) = 0. Valy) = | p@u(e)de, p(o) € L2(0.1), )
where , )
Uj(y) = ajiy (0) + ajoy (1) + a;3y(0) + ajuy(1), j=1,2.

The question of the eigen and adjoint functions (EAF) basis of L with more generalized integral
boundary conditions is positively resolved in [1], where Riesz basis with brackets is proved as long as
the boundary conditions U;(y) = 0,Uz(y) = 0 are regular by Birkhoff. And as long as an additional
assumption of strongly regular Riesz basis EAF is proved. A double differentiation operator with the
integral perturbation of the periodic boundary conditions is investigated in [2].

We consider the case when the boundary conditions are regular, but not strongly regular:

Az = 0, A1y + Aoz #0, Arg + Aoz = £(A1z + Aoa).

Herein as usual A;; = ay;a2; — aijaz; is denoted.

Theorem. Let the unperturbed operator Ly (in case p(x) = 0) to have an EAF system forming
Riesz basis in L2(0,1). Then:

1) set P of p(x) € L2(0,1) functions such that the EAF system of L forms Riesz basis in L2(0, 1)
is dense in Ly(0,1);

2) if Ajg = Agg, Agy = 0 then Lo(0,1)\P is also dense in L2(0,1);

3) if A1y = Asg, Asy 75 0 then P = L2(07 1),‘

4) if Aja # Aoz then the P set and Lo(0,1)\P are dense in L2(0,1). To ensure that the EAF
system operator L is Riesz basis in Lo(0,1) it is necessary and sufficient that all eigenvalues )\]1€ of L
except may be a finite number are multiple (in other words asymptotically multiples).

REFERENCES

[1] A.A. Shkalikov. On eigen functions basis of ordinary differential operators with integral boundary conditions //
Bulletin of Moscow State University, No.6, 1982, pp. 12-21.

[2] A.S. Makin. On a nonlocal perturbation of the periodic problem on eigenvalues // Differential equations, Vol.42,
No.4, 2006, pp. 560-562.

90



yic Wory,
st ‘%,

o 7

O

-l & e
S %
- LV &
! i E &

The 4" Congress of the Turkic World Mathematical 2 &

TUiMmS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2011

APPROXIMATION PROBLEMS IN WEIGHTED SMIRNOV CLASSES

Daniyal M. Israfilov
Balikesir University, Balikesir, Turkey
e-mail:disrafilov@gmail.com

In this talk we discuss the direct and inverse problems of approximation theory in the weighted
Smirnov classes, defined on the simple connected domain G with a regular boundary L. By w we
denote the weight function satisfying the well known Muckenhoupt condition on L and by LP(L,w)-
the weighted Lebesgue spaces of functions defined on L.

Under some restrictive conditions on the weight function w we prove the direct theorem of ap-
proximation theory in the Smirnov classes EP(G,w), 1 < p < o0, i.e. we estimate the degree of
approximation LP(L,w) norm by a " integral modulus of continuity wy(f,h) Lr(Lw) defined as fol-

lowing:
o 1/p
k£ )11y = 500 05 Ny = / o5 fo ()P w (@) de |
- 0
where 5
1
75 @) = 5 [ 1807 @) de
0
and

T
r _ 1\ +s+1 r
SHCEDNE) (1) r@ra.
S=!
Later in the weighted Smirnov spaces EP(G,w) we prove, using the same modulus of smoothness,
the appropriate inverse theorem. In particular, combining the direct and inverse theorems we obtain

the constructive description of the generalized Lipschitz classes of functions.
Note that in term of some other modulus of smoothness the similar results were obtained by us in

[1].

REFERENCES

[1] Daniyal M. Israfilov. Approximation by p-Faber Polynomials in the weighted Smirnov class E?(G,w) and the Bieber-
bach Polynomials // Constr. Approx., Vol. 17, 2001, pp. 335-351.
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THE RIEMANN HYPOTHESIS
Ilgar Sh. Jabbarov

Ganga State University, Ganja, Azerbaijan
e-mail: jabbarovish@rambler.ru

Appearance of the zeta function and analytical methods in Number Theory is connected with
L.Euler’s name. In 1748 Euler introduced the zeta function

C(s) = Zn*s,s > 1,
n=1

considering it as a function of real variable s. B. Riemann in 1859 considered, for the first time, the
zeta function as a function of complex variable and connected the problem of distribution of prime
numbers with an arrangement of complex zeroes of the zeta function. He had continued, analytically,
the zeta function to the all complex plane and formulated some hypotheses about the zeta function.
One of them later becomes a central problem for all of Mathematics. This hypothesis asserts that all
of complex zeroes of the zeta function, located in the critical strip 0 < Res < 1, lay on the critical
line Res = 0.5. In this work we formulate our result (see [1]).

Theorem 1. Let 0 < r < 1/4 be a real number. Then there exist sequence (0,) in Q (0, € Q, n =
1,2,...) and a sequence (my,) of integers that for every real t

lim Fy(s + it, 0,) = C(s + it)

uniformly in the circle |s — 3/4] < r; here
e 2mivp \ 1
Fn(s—i-lt,@n) = H <1_ps+it> ; 9n=(92)7
p<mn
and the product is taken over all prime numbers and the components of 0, are indered by prime

numbers.
It should be noted that the length of a partial product, approximating ((s), depends on t.

Corollary. The Riemann Hypothesis is true, i. e.

C(s) #0
when o > 0.5.
The result is based on a new measure introduced in the infinite dimensional unite cube distinct

from the Haar or product Lebesgue measures and closely connected with the Tichonov metric.

REFERENCES

[1] I. Sh. Jabbarov. The Riemann Hypothesis // ArXiv:1006.0381, 2010.
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ON A CONSTRUCTIVE CHARACTERISTIC OF CLASSES OF HARMONIC
FUNCTIONS'

Sadulla Z. Jafarov
Pamukkale University, Denizli, Turkey
e-mail:sjafarov@pau.edu.tr

Let w(d), 6 > 0, be a function of the type of modulus of continuity, i.e. a positive nondecreasing
(with w(40) = 0) function satisfying for some ¢ = const > 0 the condition w(td) < ctw (§), § > 0,
t > 1. Let us consider a Jordan curve I' and two arbitrary points z; and zy on it. By I' (21, 22) we
denote one of the two curves (with less diameter ) on which the points z; and zy divide the curve
I'. The feasibility of the relation diam I' (21, 22) < |21 — 22| is the necessary and sufficient condition
for the quasiconformal of the curve I' (see [1],p.100 ). Let us denote by C¥ (I') the class of real-

valued, continuous in C, harmonic in @\F functions u satisfying, for any z and ( € C, the condition
lu(z) —u(Q)| < cw(|lz—C|), ¢ = c¢(u) = const > 0. By BY (') being the class of real-valued,

continuous in C, harmonic in C\F functions such that, for any n € N, there is a harmonic rational
function

n
R, (z) = Re Z a;2?, n=1,2,..., a; €C (1)
j=-—n
satisfying the relation |u (2) — Ry, (2)| < c1w [p1/n, (2)] ,2 € Gpn. In this study the constructive char-
acterization of classes of harmonic functions with singularities on a quasiconformal curves has been
studied. To prove the inverse theorem in this study, we use the standard scheme for the proofs of
inverse theorem [2] , [3] and [4]. The main results of this work are as follows:
Theorem 1. Let T be a quasiconformal curve and f € BY (T'). Then f € C\ ('), where

1
no) =5 [
4

; dt, 0 <6 <1/2.

Corollary 1. If
1

t
5/“;(2)& < cw(d), 0<6<1/2

)
then

CX(T) = BX(I).

REFERENCES

[1] O. Lehto, K.I. Virtanen. Quasiconformal Mappings in the Plane // 2nd ed., Springer-Verlag, 1973.
[2] V.V. Andrievskii, V.I. Belyi, V.K.Dzyadyk, Conformal Invariants in Constructive Theory of Functions of Complex
Varible // Altanta,Georgia, World Federation Publisher, 1995.

[3] V.K. Dzyadyk. Introduction to the Theory of Uniform Approximation of Functions by Polynomials // “Nauka”,
Moscow, 1977 (in Russian).

[4] P.M. Tamrazov, Smoothness and Polynomial Approximation // “Naukova Dumka”, Kiev, 1975 (in Russian).

1 This research is supported by Pamukkale University, Turkey.
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COMPACT LAW OF THE ITERATED LOGARITHM FOR HILBERT
SPACE-VALUED RANDOM VARIABLES AND AUTOREGRESSIVE PROCESSES

A.A. Jalilov, O.Sh. Sharipov
Institute of Mathematics and Information Technologies, Uzbek Academy of Sciences, Tashkent, Uzbekistan
e-mail:osharipov@yahoo.com

Let {Y,, n > 1} be a sequence of random variables (r.v.’s) with values in separable Hilbert space H
(with a norm [|-||) satisfying ¢, — mixing condition. Coefficients of ¢, -~ mixing are defined as following

om (n) = supsup {| (B/A) = (B)|: B € o™ (F%), A€ o™(Ff), P(4)>0, ke N}

where 0™ (F?) — g-algebra generated by 1.v.’s ,Ya, ...;m Y3, m- operator of projection from H to m-
dimensional space H,, C H. Denote

U,=Y1+Yo+..+Y,,a, =V2nlnlnn, n >3, Lzr=max(l,Inz),
H*-dual space, V (f,g) = lim %Ef (Un)g(Uy) f,g € H.
n—oo

Theorem Let {Y,,, n > 1} be a sequence of identically distributed r.v.’s with values in H satisfying
the following conditions: E||Y1] =0, E||V1]|* < co, lim LEf2(U,) = 05 < oo for allf € H*,
n—oo

oo 1
S o (Zk) < o0, for some 8 > 3 and m = 1,2,..., V(f,q9) g,f € H* is continuous in weak
i=1

x-topology.

Then there exists a compact set K C H such that almost surely lim inf ‘

¢ <{%}) = K, where C ({%}) -all limit points of {%} in H. neonel

The compact law of the iterated logarithm for autoregressive processes in separable Hilbert space
H, which are defined by the following equation

Xp—m=T(Xp_1—m)+e,, n€Z,

where T : H — H is bounded linear operator, m € H, {e,,n € Z} is a stochastic process of
innovations will be discussed as well.

g—:—xH = 0 and
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QUADRATIC STOCHASTIC OPERATORS CORRESPONDING TO GRAPHS'

Uygun U. Jamilov
Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan
e-mail:jamilovu@yandex.ru

The notion of quadratic stochastic operator (QSO) was first formulated by Bernshtein [1]. We
denote by S the following set:

S:{x:(:vi):xizo,zgcizl}. (1)
i=1

We define an operator V : S — S as follows

(o)
V() = Z PijrTiti, k€ N,x=(x;) €S, (2)
ij=1
where
o
Pijk = 0, Dijr = Pjik Zpij,k =1, 1,7 €N. (3)
k=1

Definition 1. An operator defined as above is called an infinity dimensional quadratic stochastic
operator.

Let G = (A, L) be a graph without multiple edges, where A is the set of vertices which is at most
a countable set, L— is the set of edges of the graph G. Enumerate the vertices of the graph G by
elements of £ = {0,1,2,...}.

We denote (i, j) if vertices 7 and j are the neighboring points of graph, i.e. vertices i and j connect
with edges of a graph. By )i, j( we denote non neighboring points. The coefficients of heredity we
define as the following:

1, if >Zv.7<7 k=0, ] € E;
) o, if )i, j(, k#0, i,j€E;
Pk =\ >0, it (ij), ij€E\ {0} @
0, if (i,j), k#0, i=0 or j=0.

Definition 2. For any fized graph G, QSO satisfying conditions (2),(3) and (4) is called the
quadratic stochastic operator corresponding to the graph (QSOCG).
Arbitrary QSOCG has the form

xf) = :I}% + 2x Z T; + 2 Z ;T + Z Dij 0T T

Tz = X piyawizg, k€ E\{0}

i,(j'E_fJ:
]

Theorem 1. Any QSOCG (5) has a unique fized point (1,0,0,...). Besides, for any 20 e S, the
trajectory of operator (5) tends to this fixed point exponentially rapidly.

REFERENCES

[1] S.N. Bernstein. The solution of a mathematical problem related to the theory of heredity // Uchn. Zapiski. NI Kalf.
Ukr. Otd. Mat., No.1., 1924, pp. 83-115 (Russian).

[2] F.M. Mukhamedov. Infinite-dimensional quadratic Volterra operators // Commu. of the Moscow Math. Soc., No.7,
2001, pp. 1161-1162.

1 This research is supported by Foud Podderjka Grant Program ”8-10".

95



ic Woyzy,
ot¥ ¢
o 0,

-' & %,
S %
- LV &
! i E &

The 4" Congress of the Turkic World Mathematical “ «

TUiMmS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2011

ON THE SUMMABILITY OF FOURIER COEFFICIENTS OF FUNCTIONS FROM
LORENTZ SPACE

A .M. Jantakbaeva
Eurasian National University of L.N. Gumiliev, Astana, Kazakhstan
e-mail:ayagoz.jantakbaeva@yandex.ru

Let 1 < p < 00,0 < ¢g<o0. A set of measureable functions on [0, 27] is called the Lorentz space

Lipgl0, 2], if
1

fleon = | [ (#r0)" T ;

0
for 0 < g < o0
1
£l Lyooo,1] = sup 7 f5(2)
0<t<1
for ¢ = oo are finite. Here f*(¢) - non-increasing permutation of function f(t).

o0
Let f ~ > agcoskzx. The following result is provedin [1]:
k=1
Ifl<p<oo,p —L 1 <q<o0, fe€Lyl0,2n], then
k
ST am| -

-1
( )‘1 < 00, (1)
m=1

In this paper we consider inequality (1) type for distinct averagings Fourier coefficients.
o
z%’ 1<g<oo,f~ ) agpcoskzx. If f € Lyg0,27], then the
k=1

q 1
kY (@)
P(ak)k

WE

i
I

where aj = %

Theorem 1. Let 1 < p < oo, p =

following inequality holds: (Z ki’ (ax)? ]1€> !

o0
<oo,wheredk:‘z fm i

p

Theorem 2. Let 1 <p < oo, p = oo a > pi [~ Z ay cos kx, a sequence A = {\;} satisfy to

k=1
the next conditions

k
1) sup & Z Am T | 22 Amls
r<k m=1
k
2) Mg — Agr1] < Dk—l2 > Aml|, D- some constant, that undepends from index k. If f € L,, . Then
m=1

ke N.

)

k
Z )\mam
m=1

1
o /o1 q
(Z (k: ’ELk()\)> ,1€> "< holds, where ag(\) =

REFERENCES

[1] E.D. Nursultanov. On the coefficients of multiple Fourier series from L, spaces // Izv.Ross. Akad. Nauk. Ser. Mat.,
Vol.64, No.1, 2000, pp. 93-122 (In russian).
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ABOUT SOME CARDINAL INVARIANTS AND METRIZATION OF
SUPERPARACOMPACT AND COABSOLUTE SPACES

D. Jumaev
Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan

In the present work it is studied some cardinal invariants of coabsolute [1] spaces. Below as space
we mean topological space, as mapping of spaces continuous mappings. It is known [1] that if two
regular spaces are coabsolute then their density [1], and also Suslin’s number [1] are coincide.

It turns out for coabsolute spaces the following holds
Theorem 1. If two reqular spaces X and Y are coabsolute then their wekly density [2] and also

weakly Lindelof’s number [2] are concide.
Proposition 1. Any (O-C)-finite [3] superparacompact [3] To space with fisrt axiom of countablity
s metrizable.
Proposition 2. For any local connected superparacompact X the following equalities hold
1) nw(X) =w(X) 2] ; 2) wd(X) =d(X) [2]; 3)¥(4,X) = x(4,X) [2]
for any bicompact subspace A C X.
Theorem 2. Local bicompact superparacompact X is metrizable if and only if when any its open
bicompact subspace has countable base.
Theorem 3. Local connected superparacompact groupp [3] G metrizable if and only if whet com-
ponents unity of the group G has countable closeness and countable chatacter in the group G.
REFERENCES
[1] A.V. Arkhangelskiy, V.I. Ponomarev. Foundation of General Topology in Problems and Exercise // Moscow, Nauka,

1974.
[2] A.V. Arkhangelskiy. Construction and classification topological spaces and cardinal invariants // Uspekh, Mat. nauk,

Vol.33, No.204, pp. 29-82.
[3] B.A. Pasinkov, D.K. Musaev. On Properties Compactness and Completeness of Topological Spaces and Continuous

Mappings // Tashkent, Fan, 1994, 108 p.
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ON APPROXIMATION PROPERTIES OF THE ROOT FUNCTIONS GENERATED
BY THE CORRECTLY SOLVABLE BOUNDARY VALUE PROBLEMS FOR THE
HIGH ORDER ORDINARY DIFFERENTIAL EQUATIONS

B.E. Kanguzhin, N.E. Tokmagambetov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:kanbalta@mail.ru, tokmagam@list.ru

In this work we study properties of systems of root functions generated with differential operators.
Let L be a differential operator with the following ordinary differential expression in the Ly(0, 1) space

1(y) = 4" (@) + pr—2(@)y" " (@) + pos(@)y™ (@) + ... + po(x)y(@), (1)
and with inner boundary conditions
y(0) = 0,0 # kv =0,n—1,

1 PR
ywmwi/a@@»wWszm @)
L 0

where o(z) € L2(0,1) and o(z) denotes complex conjugate of the o(x). Obviously, the inverse operator
L~! is completely continuous operator. Then it follows from [I, pp.10] that spectrum of L is finite
or it is a countable set of isolated eigenvalues with finite algebraic multiplicity without points of
accumulation. For every eigenvalue \; with geometric multiplicity ms is set in correspondence the
following chain of the eigenfunction and associated function of the operator L

Es = {yS,O(x7 ), y&l(aj)v ) yS,ms—l(x)}'
Union of all different chains of the root functions
E = {FE; : \s; — eigenvalue of the operator L}

is called the system of root functions of the operator L. Thus, the differential operator L is a derivation
of some system of root functions. The main problem is to study properties of root functions generated
with differential operator L.

The following theorem is valid.

Theorem. Let o(x) € C"*2[0,1] for k <n—1 and o(z) € L2(0,1) for k =n — 1. If there exist
non vanishing limits

€ 1
lim ! / (14 (=1)" *c =D (2))dz = oy, lim o(x)dr = ao,
0

e—1-0 /.

then the system of root functions of the operator L is complete and minimal in Lo(0,1).
From [2] followed that for all o(x) € L2(0, 1) conditions (2) are described correctly solvable problems
corresponding to the expression (1).

REFERENCES

[1] M.S. Agranovich. Operators with Discrete Spectrum // Lecture Notes M., 2005, pp. 153.
[2] M. Otelbaev, A.N. Shynybekov. Well-posed problems of Bitzadze-Samarskii type // Dokl. Akad. Nauk SSSR. Vol.265,
No.4, 1982, pp. 815-819
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CERTAIN SASAKIAN MANIFOLDS OF CONSTANT SECTIONAL CURVATURE

M.B.Kazemi Balgeshir, F. Malek
K.N. Toosi University of Technology, Tehran, Iran
e-mail:mbkazemi@dena.kntu.ac.ir

In this paper we study ¢-recurrent and generalized ¢-recurrent Sasakian manifolds and prove that
their sectional curvature is constant. We show that any generalized concircular ¢-recurrent Sasakian
manifold is a concircular ¢-recurrent and both of them are of constant curvature.

REFERENCES

[1] D.E. Blair.Riemannian Geometry of Contact and Sympelectic Manifolds // progress mathematics 203, Brikhauser,

Boston-Basel-Berlin, 2002.
[2] E. Boeckx. A class of locally ¢-Symmetric contact metric spaces // Arch. Math. Vol.72, 1999, pp. 466-472.

[3] U.C. De, A.A. Shaikh, Sudipta Biswas. On ®-recurrent Sasakian manifolds // Novi Sad J. Math., Vol.33, No.2, 2003,

pp. 43-48.
[4] T. Takahashi. Sasakian ¢-symmetry spaces // Thoku Math. J. Vol.29, 1977, pp. 91-113.
[5] K. Yano, M. Kon. Structures on Manifolds // Series in Pure Mathematics, 3. World Scientific Publishing Co.,

Singapore, 1984.

INTEGRAL OPERATORS IN WEIGHTED SOBOLEV SPACES AND
APPLICATIONS

R. Oinarov
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:o_ryskul@mail.ru

T b
For the integral operators of the form K f(z) = [K(z,t)f(t)dt and Kg(z) = [ K(t,x)g(t)dt,

a
x € (a,b) € R, under some assumptions on the kernel K(z,t) > 0 we find necessary and sufficient
conditions for the validity of the following weighted inequalities

lwK fllg < C (o o+ loflp), Yf € AC (a,b), (1)
lu(K )Nl < C (loflp + [0 fllp), Vf € AC (a,b), 2)

(e,
where A C (a,b) is a set of absolutely continuous functions with compact supports.
Studying the inequalities (1) and (2) leads to for instance the problem on discreteness of spectrum

of the Friedrichs extension of operator

Anu = (=1)™H (pz(:r) <u>(n+1)>(n+1) sy (v%) (b(n))(n)

w

with domain D(A,) = C§°(I), n > 1.
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INVESTIGATION OF A RENEWAL-REWARD PROCESS WITH A GENERALIZED
REFLECTING BARRIER

Tahir Khaniyev, Basak Gever, Zulfiyya Mammadova
University of Economics and Technology, Ankara, Turkey
Instute of Cybernetics ANAS, Baku, Azerbaijan
University of Economics and Technology, Ankara, Turkey
Karadeniz Technical University, Trabzon, Turkey
e-mail:tahirkhaniyev@etu.edu.tr

In this study, two sequences {&,} and {n,} of independent and identically distributed positive -
valued random variables are considered. By means of these random variables a stochastic process
X(t) which is called ”Renewal - reward process with a generalized reflecting barrier” is constructed.
In the study, some ergodic characteristics of the process X, () are investigated and the following main
results are obtained.

Theorem 1. Assume that the sequences {&,} and {n,} are satisfied the following supplementary
conditions:

i) 0 < E(&) < o0,

ii) E(m) >0,

ili) B +?) < o0,

i) m s non - arithmetic random variable.

Then, for n'" ergodic moment (E(X™) ) of the process X,(t) the following asymptotic expansion
with three terms can be written, when A — oo :

2Mipt2

)\n_'_Bn)\nfl _}_CnAan + )\TL*Q ’
(n+1)(n+ 2)ms o)

E(X™) =

where m,, = E(n}),n > 1.

The explicit expressions for the coefficients B,, and C), are exist in the study.

Theorem 2. Under the conditions of the Theorem 1, the process Yy(t) = X\(t)/X is ergodic and
the ergodic distribution (Qy (X)) of the process Yy (t) weakly converges to the limit distribution G(X),
when A — oo, i.e., for each x > 0,

Qy(X) — G(X) = (2/ms) /O /oo(l — F(u))dudy.

Here, F(u) is the distribution function of the random variable 1y .

REFERENCES

[1] M. Brown, H. Solomon. A second - order approximation for the variance of a renewal - reward process // Stochastic
Processes and Applications, Vol.3, 1975, pp. 301-314.
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THE NORM OF THE ERROR FUNCTIONAL OF WEIGHT OPTIMAL
CUBATURE FORMULAS IN C™)(T;,) SPACE

Kh.U. Khayatov, F.B. Aslonov
Bukhara State University, Bukhara, Uzbekistan

The present paper is devoted for functions f(x1,z2,...xy) of n - variables, which belong to the space
CN(Ty), ie. f(x1,x2,...0,) € C™(T,), where Tj, is n dimensional torus.

Definition 1. The set T,, = {x = (z1,x2,...xy); xr = {tr}, tx € R} is called n dimensional
torus, where {tp} =ty — [tx], i.e. fractional part of ty [1].

Definition 2. The space C'(™) (T},) is defined as closure of the set of finite Fourier series

> hle 0 = f(a)
~

m semi norm

Z|’Y| 727” (7,x) ’

where (v,z) = 3 ypay and f[y] =< f(x), 2™ 002) >= f f(z) 202 dx, i.e. are Fourier coeffi-
k=1

Jrorcr

cients.
We consider the following cubature formula

N
/ P(a)f(r)dz ~ 3 Cyfa™), (1)
T, A=1

where P(z) is the weight function, C is the coefficients and 2 is the nodes of cubature formula (1).
To the cubature formula (1) we correspond the following generalized function

N
l(x) = P(z)er, () — Y Cad(x — zM). (2)
A=1

And we call it by the error functional. Here §(z) is Dirac’s delta function, 7, () is the characteristic
function of the torus 7;,.

The following holds

Theorem. The norm of the error functional (2) of cubature formula (1) in the space C™(T},)
has the form

A[ ] % e—2mi (7,2N)
Jeconcems | = it / 3 = Lm0 4| da, (3)
Ty ¥#0 v
where x is a constant.
REFERENCES

[1] S.L. Sobolev. Introduction to the Theory of Cubature Formulas // Moscow, Nauka, 1974.
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THE INEQUALITIES OF HARDY-LITTLEWOOD TYPE FOR THE FOURIER
COEFFICIENTS

Aigerim Kopezhanova
L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:Kopezhanova@yandex.ru

In this work some inequalities of Hardy-Littlewood type with respect to a regular system for the
generalized Lorentz spaces A,(w) are obtained.

Let 0 < ¢ < 0o and let w be a nonnegative function on [0, 1]. The generalized Lorentz spaces Ay(w)
consists of the mesurable functions f on [0, 1] such that: || f|[a,(w) < oo, where

(0 (1) 2)7 for 0<q<x,
SUPg<i<1 fFtw()  for  g=o0,

where f*(t) is the nondecreasing rearrangement of the function |f(t)].
Let the function f be periodic with period 1 and integrable on [0,1] and let ® = {¢;}7°, be an
orthonormal system. The numbers

1
%—%m—AfmwwmmeN

are called the Fourier coefficients of the function f with respect to the system ® = {¢;}72 .
Let 6 > 0 and w(t) be a nonnegative function on [0,00). We define the following class

A=J4s=J{w®): w®)t™ 7 and w(t)t N\ }.

>0 >0

£l Ag(w) =

Theorem 1. Let ® = {p1}32, be a reqular system and let 1 < q < oo. If w(t) belongs to the class

A, then
1
o0 - 1 q 1 E
> (akkw(k)> o < el flla,w)s

k=1
k

> am(f)

m=1

where ay = % , ag(f) are the Fourier coefficients with respect to the system ®.

oo
Theorem 2. Let ® = {1}, be a regular system, f S appy and 1 < g < oo. If w(t) belongs
k=1

([ (7e0)’ Cff) <o (i (atretp)) ,1) g

k=1

to the class A, then

where f(t) =+

n . The definition of the regular system ® was presented in [1].

ftf(s)ds
0

REFERENCES
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NUMBER OF EIGENVALUES OF THE FAMILY OF FRIEDRICHS MODEL
UNDER ONE PERTURBATION

Sh.H.Kurbonov

Samarkand State University, Samarkand, Uzbekistan

e-mail:rrub60mail.ru

Let T¢ be the d — dimensional torus and Lo(T¢) be the Hilbert space of square-integrable functions
on T9. The Friedrichs model operator hy(p), p € T? is of the form [1]:

ha(p) = ho(p) — Av.
The non perturbed operator hg(k) on Ly(T?) is a multiplication operator by the function w(p, q)

(ho(p)f)(q) = wp(q) f(p),

the perturbation v is an integral operator of rank one

©N®) =o0) [ o0 F(t)dr,
Td
where w,(q) := w(p,q) and ¢(q) are analytic functions on (T¢)% and T¢ respectively. The essential
spectrum o¢ss(hx(p)) of hy(p) fills the segment [mircll wp(q),maz(wp(q)]. Let d = 1,2. We assume that
q€eT q€eT

there exists such open connected set G C T¢ that for any p € G there exists a unique non degenerated
minimum go(p) of the function wy,(q). We remark that if ¢(go(p)) = 0 then there exists
-1

Ao) = | [ ) (wyls) ) ds | >
[d
where m(p) = min wp(q), and if ¢(go(p)) # 0, then we set A(p) = 0. Then the following results are
q€eT
hold true:

(i) if A > A(p) then the operator hy(p), p € G has a unique eigenvalue E(\,p) € (0o, m(p)).

(ii) If ¢(qo(p)) = 0, V(qo(p)) # 0 then A(p) > 0 and for any A € (0, A(p)), the operator hy(p),
p € G has none eigenvalue in (—oo, m(p)];

(iii) If p(qo(p)) =0, Ve(qo(p)) # 0 and A = A(p), then the equation
ha(p)f =m(p)f, peg
has non-zero solution
fo Alp)e(9)
wp(q) —m(p)
(iv) If ¢(go(p)) =0, Ve(qo(p)) = 0, then the number z = m(p) = wy(qo(p)) is eigenvalue of hy(p),
p € G and the corresponding eigenfunction has a form
flq) = Ap)pla)
wp(q) — m(p)
where C' # 0 — the normalization coefficient.
Notice that in [1] the existence of eigenvalues of the operator hy have been studied for d > 3.

¢ L1(T%) \ Ly(T%)

REFERENCES

[1] Albeverio Sergio, Lakaev N. Saidakhmat, Muminov I. Zahriddin. The threshold effects for a family of Friedrichs
models under rank one perturbations // J. Math. Anal. Appl. Vol.330, 2007, No.2, pp. 1152- 1168.
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NECESSARY AND SUFFICIENT CONDITIONS OF GEODESIC OF THE IMAGE
OF THE GIVEN NET IN THE MAPPING OF P- DIMENSIONAL SURFACES OF
N-DIMENSIONAL EUCLIDEAN SPACE

Gulbadan Matieva
Osh State University, Osh, Kyrgyzstan
e-mail:gulbadan_57@mail.ru

Let F, F’ be p-dimensional surfaces of Euclidean space E,
N=(X,€i¢€a) (X eFijk=1,..0p; a=p+1,..,n)

is moving frame on F, where ¢; € T,(X) - tangent vector space of F, €, € N,,_,(X) - orthogonally
complementary vector space to T,(X). Derivation formulas of the frame R are following:
dz = wi?i, d?i = wg?j + wia?a, d?a =W’ ?z + wg?g

67

differential forms w’, w!, w$* are satisfied structure equations of Euclidean space.

It is defined the differential mapping f : F — F’ so that
fX)=YeF,Y=Fn(X,€p1) RN =Y, a4, o)

. — j — — — —
- moving frame on F’, where aingej—i—pfeg, A= €q.

Derivation formulas of the frame R’ are following:

i —>
’La/‘

— i —> — i —a— — — — —
dy:w]aj,da@-:wgajerf‘aa,daa:dea:w a

i+ Wy apg.
It is find the connection between differential form wg , w¥ and w{ , Wi
—j ik ok k
w} = by, (dpi + piwy + piwa),
o) = dpf* + piwf + pwf — pf Pidpf + piwf +plwh),
PPk = 0y

The necessary and sufficient conditions of geodesic [1] of the image of given net 3 ) C F' are proved.

REFERENCES

[1] V.T. Bazylev. About many-dimentional nets in Euclidian space // Litovskiy Mathematical collection, Vol.6, No.4
1996, pp. 475-491.
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ON THE FOURIER-WALSH COEFFITIENTS OF THE CONTINUOUS
FUNCTIONS OF TWO VERIABLES

D.T. Matin, Zh.Zh. Sirnebaeva
Faculty of mechanics and mathematics, L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:D.Matin@mail.ru, m.janat@mail.ru

In the work the conditions are given for Fourier-Walsh coefficients of the continous functions. Let

wy, () be a Walsh system by enumeration Paley, wp, = wy(z)w,(y). Denote by f (ki,kz) the
Fourier-Walsh coefficients of f.
Theorem 1. Let f be continuous function on [0,1]* and

o0 o0
lim 2P*" Z Z R, =0
F=50 v=p l=r

where
ov+1_ 22l+1 2

Ry, = Z > 1f (k) = (b + 1,k + 1) = 0.
=2V =21
Then, f (u,v) = const on [0,1]*.
Corollary 1.Let f be continuous function on 0,1 and

o oo
lim 27" SN 1 f (ki k) = f(ky + 1,k + 1) = 0.
T—00 k1=2Y ko=2"7
Then f (u,v) = const on [0,1]*.
Theorem 2.Let f be continuous function on [0, 1]2 and for Fourier-Walsh coefficients the conditions
fEM2ky > pM 2R 1) > > p(2M - 1p2R - )
are satisfied k1, ko € N and

Tim 2747 N "N | f(k ke) — f(k1 4+ L ke + 1) = 0.
r—o0 k=2v [=2"
Then f (u,v) = const on [0,1)*.
Corollary 2.Let f be continuous function on |0, 1]2 and f(ni;ne) > f(k1;k2), Yny > ki, Vng > ko
and

lim 2F+7 f (2’“,2") —0.
F=%0
Then f(u,v) = const on [0,1]>
In the case of one variable the similar results were proved in [1].
REFERENCES

[1] J.E. Coury. Walsh series withs coefficients tending monotonically to zero // Pacif. J.Math., 1974, Vol.54, No.2. pp.
1-16.
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ON THE INTEGRABILITY WITH WEIGHT OF DOUBLE TRIGONOMETRIC
SERIES WITH COEFFICIENTS FROM THE Rj BV S?

Zh.B.Mukanov

L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail :mukanovj@mail.ru

In the present work we solve the following problem: to find necessary and sufficient conditions for
the pth-power integrabality of the sums of double sine and cosine series with weight v. We consider
the following series:

ZZ)‘J”C sin jzsinky, f ZZ)‘J’“ cos jx cos ky,

7=1 k=1 7j=1 k=1

Definition. The zero sequence of positive numbers {a;} belongs RSBVSQ, if aj, — Oby j+k — oo
and

o0 o0 o0 o0
Z Z |Ar1a,| < Campn, m,n € N; Z |Avoajk| < Camp Yk € N;Z |Aoraji] < Cajy Vj € N;
j=mk=n j=m k=n
where Anajk = Qjk — Qj41k — Qjk+1 T Qjt1 k+1, Aloajk = Qjk — Q541 k, A01ajk = Qjk — Qjk+1-
Let v := {vmn} a sequence of positive numbers. We define the function (x,y) by the sequence
{Ymn} as follows: ~ (’T 7r) Ymn Ym,n € N, and there exist positive constants A and B such that

m’

T o T om
AVmn < v(2,y) < BYmyint1 VT € <m+1’ m> Y€ <n+1’ n) .

Theorem. Suppose that {\;;}Rg BV S? and 1 < p < oc.

A) If the sequence {v;i} satisfies the conditions: there exist €1,e2 > 0 such that the sequence
{vjK - 3711} is almost decreasing for any k, and the sequence {v; - k~'72} is almost decreasing for
any j, then the condition

DO ik GR)PTENE < o0 (1)
j=1k=1
s sufficient for the validity of the condition

(@, y)lg(z,y) P € L0, 7). (2)
B) If the sequence {v;i} satisfies the conditions: there exist €3,e4 > 0 such that the sequence
{vjk - 5771753} is almost increasing for any k , and the sequence {7 - kP~1754} is almost increasing
for any m , then condition (1) is necessary for the validity of condition (2).
The similar theorem is true and for double cosine series, but with an additional condition

oo 0
j=mk=n

Ajk Atk
ik

Chn
<
i1k

mn

REFERENCES
[1] S.Yu. Tikhonov. On the integrability of Trigonometric Series // Mat. Notes., Vol.78, No.3, 2005, pp. 437-442.
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NONSMOOTH IMPLICIT FUNCTIONS AND ITS PROPERTIES'

Gulden Y. Murzabekova
Kazakh Agrotechnical University, Astana, Kazakhstan
e-mail:guldenmurO07@mail.ru

Our aim is to study the problem on the existence of nonsmooth implicit functions and their prop-
erties for some types of nonsmooth functions. A new tool of nonsmooth analysis - upper and lower
exhausters - is employed. The notion of exhausters was introduced by V. Demyanov (1999) and
closely related to exhaustive families of upper convex and lower concave approximations proposed by
V. Demyanov and A. Rubinov (1982).

Let fi(z,y) (i € 1:n) be continuous on S = S; x So C R™ x R", where S; C R™ and Sy C R™ are
open sets. Put f = (f1,..., fn).

Consider the system

file,y) =0 Viel:n. (1)

In the nonsmooth case it makes sense to introduce a directional implicit function. Fix a direction

g € R™ g # 0, and consider the system

filxo+g,y) =0 Viel:n. (2)

We say that there exists an implicit function in the direction g if ap > 0 and a vector function y(«a)
given on [0, ap] exists such that

y(a)yo, f(zo+ag,y(a)) =0, Vace]0,a. (3)

Assume that all functions f;(z) are directionally differentiatable at a point zy = [xg, yo] and direc-

tional derivative h;(n) = f/(z0,n), where n = [g, q] € R™*™ continuous as function of 7 and bounded
from above. Then from (3) the following expansions hold

fi(zo + am) = fi(z0) + ahi(n) + oyi(c), (4)
where
7 . Om‘(a) _ m+n .
hi(n) = min max(v,n), — o0 VER™MTVieln, (5)

Ci€Er vel;

EZ* is an upper exhauster of function h;. (6)

Note that exhausters exist for any directionally differentiable function whose directional derivatives
are continuous as functions of direction. For non-Lipschitz quasidifferentiable functions differentiable
in directions it is sometimes possible to find an implicit function with the help of exhausters. How-
ever, even in the cases when functions are Lipschitz or quasidifferentiable it is easier to conduct a
research with the help of exhausters since an exhauster can turn out to be ”‘smaller”’ than Clark’s
subdifferential and quasidifferential.

REFERENCES
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ON A GENERALIZATION OF THE FREUDENTHAL’S THEOREM

D.K. Musaev
Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan
e-mail:davlatalib52@mail.ru

In this paper for superparacompact complete metrizable spaces the Freudenthal’s theorem for com-
pact irreducible standard polyhedric representation is generalized. Furthermore, for superparacompact
metric spaces are reinforced: 1) the Morita’s theorem about universality of the product Q> x B(r) of
Hilbert cube Q*° to generalized Baire space B(7) of the weight 7 in the space of all strongly metrizable
spaces of weight < 7; 2) the Nagata’s theorem about universality of the product ®" x B(7) of universal
n- dimensional compact ®" to B(7) in the space of all strongly metrizable spaces < 7 and dimension
dimX <n.

Theorem 1. Any n-dimensional complete metric superparacompact [1] space X is limit of inverse
sequence S = {IN(Z-,Wfﬂ} , 1 =1,2,..., from n-dimensional polyhedrons I?i, being bodies of standard
i+l
(2

are simplicial [2] with respect to K;11 and some triangulation K} of the polyhedron K;, being sub-

triangulation [2] K; decomposing to discrete sum of compact polyhedrons; in addition projections

division [2] of the triangulation K;. Every projection m; : X — K; is irreducible [2] with respect to
triangulation K;, 1 =1,2,....

This theorem is generalization of the Freudenthal’s theorem [3].

Theorem 2. For metrizable space X following statements are equivalent: a) X is superparacompact
complete metrizable space of weight < 7; b) X is perfectly mapping into Baire space B(T) of the weight
7; ¢) X is closed included into product B(T) x Q°° of Baire space B(T) of the weight T on Hilbert cub
Q™.

We note, that theorem 2 is extension of the theorem Morita [4] about universality of the product
B(7) x Q% in the class of all strongly metrizable space of the weight < 7.

Theorem 3. For Hausdorff space X following statement are equivalent: a) X is superparacompact
(complete) metrizable space of the weight < 7 and dimX < n; b) X is closed imbedded into product
(Baire space B(T) of the weight T) of 0-dimensional in the sense dim of metrizable space of the weight
T onto universal n-dimensional compact ™.

Theorem 3 is expansion of the Nagata’s theorem [5] about embedding n-dimensional strongly metriz-
able space in B(7) x ®™ to the case superparacomact.

REFERENCES
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J. Nagata. Note on dimension theory for metric spaces // Fundam. Math., Vol.45, No.2, 1958, pp. 143-181.
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THE THEOREM ON COMPACTNESS OF THE EMBEDDING OPERATORS IN
WEIGHT CLASSES OF THE ABSTRACT FUNCTIONS DEFINED IN DOMAIN

G.K.Musaev
Baku State University, Baku, Azerbaijan

The weight abstract anisotropic space W[l,,g (©; Ep, E) arises occurs by the investigation of the
boundary problems for the partial derivative differential-operational equations. From this viewpoint
there is a necessity of study of smoothness of the mixed derivative functions from space WA 9 (Q;Ep, E)
depending as on differential, weight properties and also on the degree of summation p, and on the
smoothness of interpolation space [Eg, E]p,0 < 6 < 1.

In this work the theorem of compactness of embedding operators in the sence of theory of interpo-
lation is proved in the case =H Eg = Hy , where Hy and H are Hilbert spaces.

Let g; (z)i = 0,n be positive measurable functions in any domain  C R™. Let then Hy and H be
Hilbert spaces, Hy be maps into H continuously and densely. Through [Ho, H],,0 < 6 < 1 we will desig-
nate the interpolation spaces between Hg and H. Qy = Q\QV, where QY = {z;2 € Q,|z| < N,N >0 }.

Let Qy = {x;x c N |z —yi| < gi (y),i = 1,7} and also there is a constant A > 0 such, that
Algi(y) < gi(x) <c-gi(y) Vo € Qyi=0,n .

From the corresponding reasonings, which was leaded at the proving the theorem on the continuity
of the embedding and from the deﬁnitioln of interpolation spaces the following theorem is proved.

Theorem. Let g, (z) satisfies fgl";Tl (x)dz < oo, [g,(z) g;l(:v) ]l/p dr < oo, i = 0,n, k =
Q Q

I,n, 1 <p<oo. Thenby|m :l|+u < 1 the embedding DmWéygth (;Ho, H) C Ly g,, (Q; [HOvH]\m:lHu)

18 compact.
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ON TWO NEW TYPES OF CONVERGENCE OF DENSITIES

Kairat T. Mynbaev
International School of Economics, Kazakh-British Technical University, Almaty, Kazakhstan
e-mail:kairat_mynbayev@yahoo.com

Let g be a summable function on R and consider the family {Ag(At) : A > 0}. It is well known that,
as A — 00, this family converges to a point mass at zero: if ¢ is continuous and bounded on R, then

/ d(t)Ag(At)dt — gi)(())/ g(t)dt, X — oo. (1)
R R

(A more general case [, ¢(t + x)Ag(At)dt reduces to this one by way of a linear transformation.) We
consider the question of what happens in the other limit case, when A\ — 0. This question arises in
testing hypotheses of autocorrelation in linear regression models. We show that the answer involves
the generalized mean of ¢ over R defined by
1
M¢ = lim — o(t)dt. (2)

r—oo 2r J_,.

The counterpart of (1) happens to be
/ SN E — M / g(B)dt, X — 0. 3)
R R

In fact, applications require a more complex result, when the function g has many arguments and
the above transformation with A — 0 is applied with respect to some of them. For simplicity, suppose
that n = 2. Then the family to consider is {\g(Ay1,y2) : A > 0} and (3) can be used to prove

/R A /R o1, 42)9 (w1, v )y ]dys — /R (M16)(t2) /R o(t1, to)dtdt, (4)

where ¢ is bounded and continuous on R? and Mj¢ denotes the result of application of (2) to ¢ with
respect to the first argument. The right sides of (3) and (4) determine distributions supported at
infinity because, as one can show, they vanish on all continuous functions with compact support. We
prove general (multidimensional) versions of (3) and (4) for ¢ summable and spherically symmetric.
Such results allow us to show that the format of the main statements from [1] and [2] is wrong if
probability content is used for measuring the rejection region.

We also introduce a different type of convergence, in which a set of points where the values of the
density are close to the density maximum is used to measure the rejection region. Under this other
type of convergence the format of Martellosio’s statement becomes correct.

REFERENCES

[1] F. Martellosio. Power properties of invariant tests for spatial autocorrelation in linear regression // Econometric
Theory, Vol.26, 2010, pp. 152-186.

[2] F. Martellosio. Testing for spatial autocorrelation: the regressors that make the power disappear // Econometric
Reviews (forthcoming).
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THE BASICITY PROPERTY OF SINES AND COSINES SYSTEMS IN WEIGHT
SPACES

Tofig I. Najafov
Nakhchevan State University, Nakhchevan, Azerbaijan
e-mail:tofiq-necefov@mail.ru

Let Lg,w = Ly, (0,7), w(t) be a weight function of the form
T
w(t) =TT It —ml, (1)
k=0

where 0 =79 <7 < ..<7 =7, {ar}; CR.
Let the inegualities
1 1 1 1 1 1 S
“1l—-<y<2——, " 1—--<a<2——,——< o <—, k=0,r—1, (2)
p p p p D q
be fulfilled. Then the following statements are valid.
Statement 1. Let the weight function w (t) be defined by expression (1). The system of sines
{sinnt}, . is minimal in Lng, if the inequalities (2) are fulfilled. It is complete in Lng, if the
inequalities

1 _
Oék>—*,k':0,7', (3)
p

are fulfilled. Moreover, it forms a basis in Lg’w , if the inequalities

1 1
——<ap< -, k=0,m. (4)
p q

hold.

Statement 2. Let the weight function w (t) be defined by expression (1). The system of cosines
1U {cosnt}, . is minimal (forms a basis) in Lg’w, if the inequalities (4) are fulfilled. It is complete
in LY ., if the inequalities (3) holds.

p?w ?
REFERENCES

[1] E.I. Moiseev. On basicity of system of sines and cosines in weight space // Differen. Uravnenia, 1998, Vol.34, No.1,

pp. 40-44.
[2] B.T. Bilalov, S.G. Veliev. Bases from the eigenfunctions of two discountinuous differential operators // Differen.
Uravnenia, 2006, Vol.42, No.9, pp. 190-192.
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ON EXISTENCE OF z, ULTRAFILTERS

A.A. Chekeev, G.O. Namazova
Kyrgyz National University, Bishkek, Kyrgyzstan
e-mail:asyl.ch.top@mail.ru, guliza n@mail.ru

The set C*(uX) of all uniformly continuous bounded functions of uniform space uX ([1], [2], [3])
with respect of point wise addition and multiplication form a commutative ring with unit, where for
unit stands a function which maps all elements in 1 € R and ring operations are defined as following;:
(f + 9)(x) = f(z) + g(x) and (fg)(x) = f(x)g(x) for any f,g € C*(uX), f(z) =1 and z € X.

The set f~1(0) C X for f € C*(uX) is called uniformly zero set and is denoted as Z(f) = f~1(0) =
{r € X : f(z) = 0}. By 3(uX) we denote the set of all uniformly zero sets. We can consider
Z as mapping of the ring C*(uX) onto the of all uniform zero sets of uniform spaceuX. Thus,
Z :C*(uX)— 3(uX)and Z(f) € 3(uX) for any f € C*(uX).

Ideal of the ring C*(uX) is called a proper subring I of the ring C*(uX) with the following property:
if feTlandge C*(uX), then gf € I. Any ideal is contained by inclusion in some maximal ideal.

Definition 1. Nonempty collection F C 3 (uX) is called as z, - filter on uX provided the following
are fulfilled:

19 0¢TF;
20 if Z1,Zo€F then Z1NZy €T
N.ifZeTF, Z27€3 (uX) and Z CZ', then Z' €F.

Maximal z,— filter is called z,—ultrafilter. Thus, z,— ultrafilter is a maximal subfamily of 3 (uX)
possessed centered property.

Theorem 1. If I is an ideal in C* (uX), then the family Z (I) ={Z (f): f € I} is z,—filter on
uX .Conversely, of F is z,filter on uX, then Z71 (F) = {f : Z(f) € F} is ideal in C*(uX).

Theorem 2. Fach z,—centered family in 3 (uX) is contained is some z,—ultrafilter.

Theorem 3. (a) if M is a mazimal ideal in C*(uX), then Z (M) is z,—ultrafilter in uX.

(b) If F is z,—ultrafilter on uX, then Z~'(F) is a maximal ideal in C*(uX).

Corollary 1. A mapping Z : C*(uX) — 3 (uX) is a bijection between the set of all maximal ideals
of the ring C*(uX) and the set of all z,—urltafilters in uX.

If follows from Kuratovskii- Zorn’ principle ([1]).

REFERENCES

[1] A.V. Arhangelskii, V.I. Ponomarev. Basics of the General Topology in the Problems // M.Nauka, 1974 (in Russian).
[2] J.R. Isbell. Uniform Spaces // Providence, 1964.

[3] M.G. Charalambus. Further theory and application of covering dimension of uniform spaces // Czech. Math. Journal,
Vol.116, No.46, 1991, pp. 378-394.
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TO THE PROBLEM OF DETERMINATION OF ”INNER PROPERTIES” OF
GRIDS FOR EFFECTIVE RECONSTRUCTION

N.T.Nauryzbayev, N.Temirgaliyev
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail :nngmath@mail.ru

Let a function f describes some process in a domain 2. Let also in nodes &1, ..., &y from €2 be devices.
The question arises whether it is possible to describe global properties of f by inner properties of this
finite sequence (grid) &1, ..., &y and values of f on this grid f (&), ..., f (§n)-

Let us give some global properties necessary to be described: this is the problem of approximate
calculation of an integral, then the problem of approximate representation of a function on entire set
of, and finally discretization of solutions of the partial differential equations with initial and boundary
conditions. A closer examination of the problem immediately shows the need for many a priori
conditions.

Of course, to start learning about the general problem posed in the most natural is the special
theory - the theory of uniform distribution of points on the multidimensional unit cube dedicated to
quantifying inner properties of the complex from a specified number of points.

Following results are obtained:

e In terms of the behavior of nodes and weights of quadrature formulas written out a criterion
for its effectiveness in the class of Korobov E.

e Two-side estimate to within constant, the rate of decrease of the discrepancy of the Smolyak’s
grid is obtained.

e It was established that the rate of uniform distribution grid on the unit cube by itself does not
characterize the effectiveness of the corresponding quadrature formula with the same grid and
arbitrary weights on the the class of Korobov E7. As it turned out, also plays a significant
role ”structure ” of the grid.

e We write the conditions on the grid with rational coordinates, which do not exclude an effective
remedy for the class of of integrals Korobov E}.

REFERENCES

[1] N. Nauryzbaev, N. Temirgaliev. On the order of discrepancy of the smolyak grid // Mathematical Notes, Vol.85,
No.6, 2009, pp. 897-901.

[2] N.Zh. Nauryzbaev. N. Temirgaliev. On the quality of grids in the reconstruction problems // Proceedings of the Inter-
national Conference ”Function theory and computational methods”, dedicated to the 60th anniversary of Professor
N. Temirgaliyev, Astana, ENU, 2007, pp. 152-157.

[3] N.Zh. Nauryzbaev, N. Temirgaliev. On the effective reconstruction depending on the ”inner properties” grid //
Journal of L.N. Gumilyov ENU, No.6, 2010, pp. 6-14.
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RECONSTRUCTION PROBLEM IN CLASSES OF INFINITELY SMOOTH
FUNCTIONS

Ye. Nurmoldin, S. Mahatova
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:e nurmoldin@mail.ru

The report focuses on the problem of sample solutions of the heat equation for from the values of
the distribution function of the initial temperature of Uz((0,0), (61,62),(1,1)) - classes Ul’yanov [1]
(in [2] this problem was solved for the case of trigonometric Fourier coefficients).

The following fact is valid (7m; = max {1, |m;|})

Theorem. Let a 0 < 61,02 <1, 2 <p< o0, — apositive integer and
V= {(nl,ng) €Z%: ni+cne < T}. Then the relations (N = %, where ¢ = logy, 02)

a)

L 2 2 2
sup u(t, (x1,22); f) — § AT (mamoy) (F) p2mi(niz1+naws) ,—4w (nf+n3)t o
JEUR(0.0) (01.02). (1.1) (n1,m2)EVr L°[0;00) % [0;1]2

1 /1 Nlog,. 6
—< NzgY 2 TR

)

b)
sup u(t, (r1,x2); f) — Z AT,(ny,m2)) () 2mi(me1tnaws) o—4n? (ni+nd)t p—
FeU2((0,0), (61,62), (1.1) (n1,m2)EVrT L2[0;00) x [0;1]2
—< NigY 2N logo, 02

c ki —ke ki+k —omi(ny FLzk2 k1tky
MmN =g 2. < 12T o 12+T 2) TR,
k1| +elkz|<2T—1
Note that if [3] involved in the grid, constructed for classes of functions whose Fourier coefficients
decrease at a rate no higher power, there is an explicit statement issued restoring the ”algebraic” grids
with equal weights that are optimal for classes of functions with exponential speed decrease of Fourier
coeflicients.

REFERENCES

[1] N. Temirgaliev. Classes Us (3,6, «; 1) and guadrature formulas // Doklady mathematics, Vol.68, No.3, 2003, pp.
414-415.

[2] Ye.Ye. Nurmoldin. Restoration of functions, integrals, and solutions to the heat conductivity equation from the
Ulyanov Us-classes // Sib. Zh. Vychisl. Mat., Vol.8, No.4, 2005, pp. 337-351.

[3] K.E. Sherniyazov. Priblizhennoe vosstanovlenie funkcii i reshenii uravnenii teploprovodnosti s funkciyami rasprede-
leniya nachal’'nyh temperatur iz klassov E, SW i B // Kandidatskaya dissertaciya, KazGU. Almaty, 1998.
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NORM INEQUALITIES FOR THE CONVOLUTION OPERATOR!'

E. Nursultanov, S. Tikhonov, N. Tleukhanova
FEurasian National University, Astana, Kazakhstan
Centre de Recerca Matematica, Barcelona, Spain

e-mail:er-nurs@yandex.ru, stikhonov@crm.cat, Tleukhanova@rambler.ru

Let (€2, ) be a measurable space and Ly (£, 1) be the collection of all those measurable functions

[ satisfying || fllz,.u) = (fQ |f(z)P du) P < co. The distribution of a measurable function f on € is

defined by
m(o, f) = ple € Q1 |f(@)] > o).
Then f*(t) = inf{o : m(o, f) <t} is the decreasing rearrangement of f.
Let 0 < p < oo and 0 < ¢ < co. The Lorentz space Ly (€2, 1) is defined by those measurable

functions f such that
s = ([0 r@rd) " <,

1112, = sup P (L) < oo,

=1 | £

In this paper we study norm estimates for the convolution operator
(AN@) = (K + @) = [ K =)y 1)

in the Lebesgue and Lorentz spaces.

We study norm convolution inequalities in Lebesgue and Lorentz spaces. First, we improve the well-
known O’Neil’s inequality for the convolution operator and prove corresponding estimate from below.
Second, we obtain Young-O’Neil-type estimate in the Lorentz spaces for the limit value parameters,
ie., | KX % fllL(phy)—L(phs)- Finally, similar estimates in the weighted Lorentz spaces are presented.

when 0 < ¢ < oo and

then ¢ = co. We also define

1 This research is supported by Repuplic of Kazakhstan Grant ” The Best Teacher of University.
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ON EQUIVALENT CONE METRIC SPACES'

Oznur Olmez, Salih Aytar

Stleyman Demirel University, Isparta, Turkey

e-mail:oznur_olmez@hotmail.com, salihaytar@sdu.edu.tr

Given a nonempty set X and a real Banach space E, if the mapping d : X x X — FE satisfies the
metric axioms with respect to the ordering on a cone P of E, then the pair (X,d) is called a cone
metric space. In this talk, we introduce the concept of equivalent cone metrics on the same cone,
and explore the necessary conditions for the two cone metrics to be equivalent. We also present an
alternative definition for the equivalence of cone metrics, which is called the Lipschitz equivalence.
Finally, we compare these two definitions.

REFERENCES

[1] L.G. Huang, X. Zhang. Cone metric spaces and fixed point theorems of contractive mappings // J. Math. Anal.
Appl., Vol.332, 2007, pp. 1468-1476.

[2] Du Wei-Shih. A note on cone metric fixed point theory and its equivalence // Nonlinear Anal., Vol.72, 2010, pp.
2259-2261.

ON ESTIMATION OF THE CORRELATION FUNCTION OF A HARMONIC
RANDOM FIELD

G.M.Rakhimov
Academic Lyceum under Tashkent Architecture and Building Institute Tashkent, Uzbekistan

e-mail:gairat48@gmail.com

Let £(P) be real -valued Gaussian harmonic random field on the unit sphere in Euclidean space
which has second order moment and is continuous in quadratic mean, E{ = 0. The random field {(P)
is said to isotropic if its first and second moment are invariant under group of rotation in Euclidean
space. Suppose that we have T - independent realizations of the random fields. In this paper we
estimate of the correlation function first and second-order moments.

REFERENCES

[1] M.I. Yadrenko. A certain problem of linear extrapolation for an isotropic random field // Teor. Veroyatnost. i Mat.
Statist., No.1, 1970, pp. 240-248; English transl. in Theory Probab. Math. Statist., No.1, 1971, pp. 239-247.

[2] M.I. Yadrenko. Spectral Theory of Random Fields // Vyshcha shkola, Kiev, 1980, English transl., // Optimization
Software, New York, 1983.

[3] P. Moklyachuk, M.I. Yadrenko. Linear statistical problems for stationary isotropic randoms fields on a sphere // I
Teor. Veroyatnost. i Mat. Statist., Vol.18, 1978, pp. 106-115, English transl. in Theory Probab. // Math. Statist.,
Vol.18, 1979, pp. 115-124.

[4] P. Moklyachuk, M.I. Yadrenko. Linear statistical problems for stationary isotropic random fields on a sphere //
II Teor. Veroyatnost. i Mat. Statist., Vol.19, 1978, pp. 111-122, English transl. in Theory Probab. Math. Statist.,
Vol.19, 1979, pp. 129-139.

1 This research is supported by Siileyman Demirel University Grant Program SDU-BAP 2330-YL-10.
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EXTENSION OF INDEX THEORY TO ARBITRARY REAL FACTORS
Abdugafur A. Rakhimov, Rashidkhon A. Dadakhodjaev

Institute of Mathematics and Information Technologies, Uzbekistan Academy of Sciences, Tashkent, Uzbekistan
e-mail:rakhimov2002@yahoo.com

Let R C B(H) be a finite complex or real factor with the finite commutant R’. The coupling constant
dimp(H) of R is defined as trR(Eg'/)/trR/(Eg), where ¢ is a non-zero vector in H, trg denotes the
normalized trace and E’? is the projection of H onto the closure of the subspace A{. The number
dimp(H) does not depend on &.

It is known, that if M C B(H) = B(H,)+iB(H,) is a finite factor and (M, ) C B(H,), where H,
is a real Hilbert space with H, +iH, = H, « is the involutive *-antiautomorphism of M and (M, a) =
{r e M: a(z) =2}, then dimys (H) = dims,4)(H,) = %dim(M@)(H). Consider a subfactor N € M
such that a(N) C N. The inder of N in M, denoted by [M : N] is defined as dimy (L?(M)), where
L%(M) the completion of M with respect to the norm ||z||y = 7(2*z)"/2. Similarly, the indez of (N, c)
n (M, a), denoted by [(M,a) : (N, )], or by [R: Q], is defined as dimy o) (L*(M, @)). Between real
and complex indices there is the relation: [(M,«a) : (N,«a)] = [M : N]. Considering a complex factor
M as a real W*-algebra in view of above we may put [M : (M, )] = 2[(M, «) : (M, «)] = 2.

For example, if M is a factor of type I, then up to isomorphisms it has seven real W*-subalgebras
different from M, which are real or complex subfactors of M: R, C, H, My(R), My(C), My(H)
and My(R), where H is the quaternion algebra. The values of the indexes are respectively: [M :
MyR)] =[M : My(H)] = 2, [[M : My(C)] = [Ma(R) : Ma(R)] = [Ma(H) : H] =4, [M : M2(R)] =8,
[M: C] = [My(R) : R] = [Ma(H) : R] = 16. [M : R] = 32.

We have calculated the value of the index in the above example. It turns out that the index may
be calculated also in the general case:

Theorem 1. Let R be a finite complex or real factor, and let N be a subfactor of R with [R: N] <

0. Then one has either [R: N| = 4cos U for some integer q¢ >3 or [R:N|>4.
q

Let now M be a o-finite factor and let N be a subfactor of M with a(N) C N. We fix a normal
conditional expectation E from (M, a) onto (N, a). Then there exists an operator-valued weight £~!
from (N, a) onto (M,a)" and it is easy to see that E~1(1) is a scalar (possibly +oc0). The index
of @ = (N,a) in R = (M, ), denoted by [R : Q] or by [(M,«) : (N,a)], is defined as the scalar
E~1(1). The value of the index also is: either [(M,a) : (N,a)] = 400523 for some integer q > 3 or
[(M,a) : (N,a)] > 4.
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ON SHARP INEQUALITIES FOR TRIGONOMETRIC APPROXIMATION IN
WEIGHTED ORLICZ SPACES

Ramazan Akgiin
Balikesir University, Balikesir, Turkey
e-mail:rakgn@yahoo.com

In the present work exact (in the sense of order) direct and converse theorems of trigonometric
approximation are proved in Orlicz spaces with weights satisfying some Muckenhoupt’s A,, condition.
As a consequence sharp Marchaud and its converse inequalities are obtained. Let ® be the class of
strictly increasing functions ¢ : [0,00) — [0,00) satisfying ¢ (c0) Ih_)no10¢(z) = o00. Let —oo < p <
g < oo. By Y [p,q] we denote the class of even functions ¢ € ® defined on [0,00) satisfying (i)
¢ (u) /uP is non-decreasing as |u| increases; (ii) ¢ (u) /u? is non-increasing as |u| increases. If p < ¢
we denote by Y (p,q) the class of functions ¢ satisfying ¢ € Y [p + ¢, ¢ — 4] for some small numbers
€,0 > 0. By (ip we will denote class of functions M such that M belongs to the class Y (p, q) for some
1 <p<g<oo. A function M of class ® satisfying M (0) = 0 is said to be quasiconver if there exist
a convex function ¢ and a constant ¢ > 1 such that ¢ (z) < M (z) < ¢ (cx) for every x > 0. We

set En (f) . = inf{Hf — Ty, TE 7;1} for f € Ly (T), where 7, is the class of trigonometric

polynomials of degree not greater than n. The following unimprovable inequalities of trigonometric
approximation are true:

Theorem. Let M € i)p, 1 <p<q< oo, w belong to Muckenhoupt class Ay, f belong to the
weighted Orlicz space Ly, (T'), f:=max (2,q —0) and v :=min (2,p +¢€).

(1) If n € N and r € R™, then there is a positive constant ¢ depending only on r and M such that

n /B
c - 1
o {ZVM 'E] (f)M,w} <Q, (f, n)
v=1

M,w
holds.
(2) If M (\/x) is quasiconvex, then there is a positive constant C' depending only on r and M such

that

1 C n 1/

QT <f7 > S o ZVQ’YT_lEJ (f)M,w

n Mvw n v=1

holds.

Here Q. (f,0)
function spaces.

» 8 the fractional order mized moduli of smoothness which is suitable for weighted
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FINITENESS OF THE DISCRETE SPECTRUM OF A OPERATOR MATRIX!'

Tulkin H. Rasulov
Bukhara State University, Bukhara, Uzbekistan
e-mail:rth@mail.ru

Let T2 be the three-dimensional torus, C be the field of complex numbers, Ly(T3) be the Hilbert
space of square-integrable (complex) functions defined on T3 and L§((T?)?) be the Hilbert space of
square-integrable symmetric (complex) functions defined on (T?3)2.

Denote by H the direct sum of spaces Hy = C, H; = Lo(T?) and Hy = L3((T3)?), i.. H =
Ho & Hy @ Hj.

We consider the operator matrix H acting on H as

Hyp Hopin O
H=| Hy Hu Hi2 |,
0 Hjs Ha

where the matrix elements Hy; : H; — Hy, k,1 =0,1,2 are defined by

(Hoofo)o = wofo, (Hoifi)o= /Ul(t)fl(t)dt, (Hi1f1)1(p) = wi(p) f1(p),

T3

(Huafah(6) = [ w20 falo.0t, (Haofo)a(p.0) = wa(p,0) o, 0)
T3
Here fr € Hi, k =0,1,2, wy is a fixed real number, vi(:), k = 1,2 are real valued analytic functions
on T3, with v(-) being an even function on T! of each variable separately, the functions w1 () and
wa(+, -) are defined as

wi(p) =e(p) + A, wa(p,q) =£(p) +e(p+q) +(a),
3
e(p) = (1= cosmp™), p=(pV,p?,p¥) € T, meN,
k=1
where A is a fixed positive number, while N is the set of positive integers.
To formulate the main result of the note we introduce the following bounded and self-adjoint
generalized Friedrichs model h(p), p € T? acting on Hy ® H; as

hoo(p)  hot )
h = * 5
(p) < hoy hll(p)
where the operators hii(p) : Hy, — Hy, k=0,1, p € T3 and hgy : Hy — Hy are defined as

(hoo(0) fo)o = w1 (p) for  (horfr)o = ;5 / o) fu(8)dt,  (ha(p) fi)1 () = walp. ) fr(a)-
T3

Now we give the main result of the present note.
Theorem. If the operator h(0) has the zero eigenvalue, then the operator matriz H has finitely
many negative eigenvalues.

! This research is supported by the Deutsche Forschungsgemeinschaft (DFG), Grant TR368/6-2.
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ON THE FINE SPECTRUM OF SOME GENERALIZED DIFFERENCE
OPERATORS

Ali M. Akhmedov, Saad R. El-Shabrawy
Baku State University, Baku, Azerbaijan
e-mail:akhmedovali@rambler.ru, srshabrawy@yahoo.com

The spectrum and fine spectrum of the difference operator and generalized difference operators
over sequence spaces have been examined by several authors. Our paper surveys spectral properties
of the difference operator A and the generalized difference operators B(r, s) and B(r, s, t) on some
sequence spaces.

Recently, Akhmedov and El-Shabrawy [1] have introduced the generalized difference operator A,
over the sequence space ¢y. The operator A, ; on the space ¢y is defined by

Aa7bx = Aa,b(l’k) = (akxk + bkflxkfl)zozo withz_1 = b_1=0,

where z = (z) € ¢o and (ax), (bg) are two sequences of nonzero real numbers satisfying certain
conditions. In cases, ay =1, by = s and by, = —a, = —vy, for all k € N= {0, 1, 2, ...}, the operator
Agyp is reduced to the generalized difference operator B(r,s) of [2] and to the generalized difference
operator A, of [3].

The spectrum and point spectrum of A, on ¢y are given by

o(Aap: co) ={A€C:la— A< [b]} U{ag : |a—ap| > [b]},

E, if there exists m € N: a; # a; Vi, j > m;
p(Bap, c0) = { 0,  otherwise, ’
where E = {ay, : |a — ax| > |b|}.
The spectrum of several special limitation matrices over the sequence space ¢y is a region enclosed
by a circle. It is interesting that the spectrum of the operator A, ; over the sequence space ¢y may
includes also a finite number of points outside the region enclosed by a circle.

REFERENCES
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SEQUENCE SPACES AS 2-CONE BANACH SPACE
Ahmet Sahiner

Stuleyman Demirel University, Isparta, Turkey
e-mail:ahmetsahiner@sdu.edu.tr

In the main part of the work the results expressing under what conditions a self-mapping 1" of a
sequence space as 2-cone Banach space has a unique fixed point are given.
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AN APPLICATION OF EXP-FUNCTION METHOD FOR BOGOYAVLENSKY-
KONOPLECHENKO EQUATION

Yavuz Ugurlu, Ibrahim E. Inan
Firat University, Elazig, Turkey

e-mail :matematikci_23@yahoo.com.tr, ieinan@yahoo.com

In this study, we present the expfunction method which was suggested by He and was implemented
by He and Wu in 2006 for the analytic solutions of the Bogoyavlensky-Konoplechenko equation. By
using this method, we obtain some solutions of the abovementioned equation.

REFERENCES
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[4] F.A.Xu. A Generalized Soliton Solution of the Konopelchenko-Dubrovsky Equation using He’s Exp-Function Method
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Ly, SPECIAL RISSA ELEMENTS BASIS PROPERTY FEATURES

A.M. Sarsenbi
M. Auezov South Kazakhstan State University, Shimkent, Kazakhstan
e-mail:abzhahan@mail.ru

The issue concerning the basis property of principal vector in a certain type of function possesses
a specific role in the spectral theory of linear nonself-adjoint differential operators. The majority of
widely known function systems are anyway related with differential operators and their intensive study
is raised somewhat owing to the requirements of the spectral theory.

Recently it was established in the paper [1] of the author that the proportional boundedness nearly
everywhere principal vector modulus of the direct and second-order adjoint operators is a necessary
as well as a sufficient condition for Lo category Rissa basis property.

In case of the arbitrary system of the Lo category, not related to a certain differential operator, facts
similar to the ones stipulated above have not been observed. Therefore, type systems [2] as {x|*e"*},
{z|~@e~™=}, where n - whole number, 0 < a < 3, are considered as biorthogonally adjoint as well
as standardized. Each of them forms the special Lo(—m, ) basis property, but not the Rissa basis
property.

Legendre polynomials (see example, [3, p.44]) forms the Rissa special basis property Lo(—1,1) (the
orthonormal basis), but they are not limited. Even so, the following is correct.

Theorem. Let us assume that each of the biorthogonally adjoint systems {ug(z)}, {vi(z)} of the
L2(G) category is complete and the following uniform estimates |ug| ) < C1s |vkllry@) < Co-
Then each of these systems forms Lo(G) Rissa basis property.

REFERENCES

[1] A.M. Sarsenbi. The criteria for the Rissa basis property of the proper adjoint functions of the higher-order differential
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STRONG APPROXIMATION AND SOME EMBEDDING THEOREMS FOR TWO
VARIABLE FUNCTIONS

Merey Sautbekova
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:vinchesterchik@mail.ru

Let f(x,y) be a 2m-periodic continuous function by the both variables. Denote by Sy, n(x,y) =
Sm.n(f;7,y) the rectangular partial sum of the trigonometric Fourier series of function f € [0, 27)2.
w1(0),w (5) modull of continuity.
Let
w(f;01,02) =  sup  |[f(z+h1,y+ h2) — f(z,9)]cpo,20)2
|h1] < 61
|ha] < 62
be the modulus of continuity of function f € C[0,27)? and let A = {A\pm.n}, m,n, € N be a monotonic
(nondecreasing or nonincreasing) sequence of positive numbers by both indexes: Apyno > Apyn, OF
Amans < Amyng for mo > mq and ng > ny.

Denote by Ty n = Timn(f; 2, y) de la Vallée Poussin means: 7, , =

And define three classes of functions:

H92 = {f ¢ C[0,2m)? : w(f;01,02) = O (w1 (d) cw(8))},

2m 2n
ﬁ Z Z Skhkz(f;m:y)
zzmwsm%m}m»{\zzmmmﬂp

k1=m+1 ko=n-+1
Sp(A) = { < oo} .
m=0n=0 m=0n=0

We consider the following problem: under what conditions posed on a sequence {\, } take the
place embeddings: Sp,(A\) C V,(A) C H¥1#2,
The case for the one variable function was considered in [1].

Theorem 1. If1 <p < oo and {A\mn} is a monotonic (nondecreasing or nonincreasing) sequence
by the both indexes of positive numbers satisfying conditions:

A A
Gk SKla UL §K27 ’I’I’L,’I’L,GN,

2m,n m,2n

where K1 and Ky - positive constants. Then S,(X) C Vp(A) holds.

Theorem 2. Let1l < p < oo and let {\yn} be a monotonic (nondecreasing or nonincreasing)
by both indexes sequence of positive numbers, wi(0), wa(d) be the moduli of continuity. Then the

condition
m

> z”: (kle)\kl,kg)_% =0 <mnw1 <;L> wo <711>> (1)

k1=1ko=1
implies the embedding
Sp(X) C H¥V2, (2)

And if there exists number 0 € [0,1) such that
((m 4+ 1)n) Apy1m = (mn) X, (m(n+ 1) A1 = (m-n)? X holds, then (2) implies (1).

REFERENCES
[1] L. Leindler, A. Meir. Embedding theorems and strong approximation // Acta Sci. Math., Vol.47, 1984, pp. 371-375.
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TO THE THEORY OF PERTURBATION OF THE OPERATOR OF THE
THERMAL CONDUCTION

A.Sh. Shaldanbaev, 1.O. Orazov
The South Kazakhstan State University, Shymkent, Kazakhstan
e-mail:shaldanbaevb1@mail.ru

It is known [1, p.322], that to any self-interfaced operator operating in a separable Hilbert space H,
it is possible to add the self-interfaced operator K, not only completely continuous, but even having
as much as necessary small absolute norm and such, that the system of all eigenvectors of an operator
will be A + K full century H.

Antipode of the self-interfaced operators are volter operators, which at all have no eigenvalues.
Volter operators Hromov A.P. [2] is engaged in study of spectral properties of finite-dimensional
perturbations. Principal difference of our problem from Hromova A.P.’s problem consists, that we do
not assume perturbation finite-dimensional though it is completely continuous and very small in sense
of norm. The theorem proved by us says, that matter not in magnitude of perturbation, and most
likely in its algebraic properties this fact has been noted for the first time in work [3].

Theorem. If a - the arbitrary complex number, which is distinct from zero, satisfying to the
condition

tgv/a2 —1# Va2 — 1, (1)

then the system of eigenfunctions of a boundary value problem:

Tou = up — Ugy + au(l — t,z) = Au(t, x), (2)
uli—g =0, (3)
ul,_o=0, ul,_;,=0 (4)

It is full in space L?(€2), where Q = [0,1] x [0, 1].

REFERENCES

[1] N.I. Ahiezer, .M. Qlazman. Theory of Linear Operators in a Hilbert Space // M: the Science, 1966.
[2] A.P. Khromov. Finite-Dimensional of Perturbation of Vollter Operators // The Modern Mathematics. Fundamental
Directions, Vol.10, 2004, pp. 3-163.

[3] T.S. Kalmenov, A.S. Shaldanbaev, S.T. Ahmetov. To the spectral theory of the equation with deviating arguments
// Mathematical magazine, Almaty, Vol.13, No.4, 2004, pp. 41-48.
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ON A MATRIX INEQUALITY
Sh. Bilal
Institute of Mathematics MES RK, Almaty, Kazazstan
e-mail:Bilal44@mail.ru
Let W = {W; }fo1 ;v =A{uvit2,, u={u;};2, are sequences of nonnegative numbers, uy >0, k > 1.

Let also f = {fi};2,is arbitrary sequence of real numbers We take K |= {f: f>0}, K 1=
{f:0<f1}, K|={f:0<f]}, Fk—Zfz, Ff = wa under k > 1 and Fy = 0 (]is a sign of

the non-increasing, and | is a sign of the non—decreasmg)
It is considered a problem of finding the following value

o0
Zlfigi
Joo(u,v, g, K) = sup = 1
ot 0,9, K) >0 sup uifi+ sup v F; M)
1<i<oo 1<i<oo

for g € K | and on this basis we establish an inequality which is dual to an inequality of the form

sup 1wy <Af>ksc( sup wify+ sup v ) =0, (2)

1<k<oo 1<i<o0 1<i<o0

k
where A is a real matrix operator (Af), = > axifi, k> 1.
i=1
For every n > 1 we derive

n -1 -1
Op = { min [(Z ui_1> + sup vi] } and set g = 0.

1<k<n k<i<oo
Theorem 1. Letge K | . Then

Joo (u,v,g,K) ~ sSup g; (SDZ - Qoi—l) .
1<i<o0

Theorem 2. Let elements of the matriz {ay;} of the operator A be non-negative and no increasing
in the second index, i.e. ap; > 0, a;y1 > ag;, k>1, 1 > 1.
Then the inequality (2) holds if and only if

k
sup wg Y akifi <C1osup fi (pr —oe1)", fr >0, (3)

1<k<oco i— 1<k<o0

in this case C' = C1, where C, Cy the smallest const in (2) and (3) respectively.
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EMBEDDING THEOREMS OF DIFFERENT METRICS IN LORENTZ SPACES
WITH HERMITE WEIGHT

Smailov E.S.
Institute of Applied Mathematics, Karagandy, Kazakhstan
e-mail:esmailov@mail.ru

Let 1 < p < 400, 0 < 8 < 400 and f be a measurable function in the meaning of Lebesgue
1

n 2
on Ry; pn(Z) =e 2,2 € Ry; |Z] = <Z x%) . By F(|fpn|;t) we will denote the nonincreasing
k=1

rearrangement of functions |f(Z)p,(Z)| on Ry, t € (0;4+00). We say, that f € L, g(Ry; pp), if the next
value is finite

—+00 0

0 8_1
£ patmim = 4 o [ 57 EFpalit)de p when 0<6 < toc,
0

Let P be a set of various algebraic polynomials, degree not higher (m; — 1) on variable quantity
Tiy 1= 1,..,n, m = (M1, ...,Mmy); Em(f)prg(Rn;pn) is the best approximation of f € Ly ¢(Ry;pp) in
the metric of the space Ly ¢(Ry; pn) by the algebraic polynomials of the whole Pg,.

By the C(Ry; pr) we denote the set of continuous functions on R,,, for which the next value is finite
I710(Raip0) = x| £ (@)pn ().

nk +o0

Theorem 1. Let f € Ly g(Rp;pn), 1 < p < 400, 0 <60 < 400. If{2%E2k7m72k(f)Lp’e(Rn;pn)}kio €
I1(ZT), then function f might be modified on the set of 0 measure so, that it would be continuous
function on R, and also holds true the following inequality:

+oo
nk
HfHC’(Rn;pn) < AP {HfHLp,g(Rn;pn) + Z 27 EQk,...,Qk (f)Lp’g(Rn;pn)} :
k=0
Here the constant A, > 0 depends only on the indicated parameter.
Theorem 2. Let f € Ly p(Rp;pn), 1 <p < +00, 0 <6 < 4o0. If for some numbers q and T such,

that p < q < +00, 0 < 7 < 4o00:
n _n Foo
{Qm(% 2‘1)E2m’“_’2m(f)Lp’0(Rn;pn)} € L (Z") for 0 < 7 < +o0, then f € Ly+(Ry; pn). But if

m=0
_nm M nk
for 7= 4o00: sup 2 20 > 2% E2k7_._72k(f)Lp0(Rn;pn) < 400, then f € Lyoo(Ry; pp).
meZ+ k=0 '
At the same time inequalities take place, when 0 < 7 < +oc:

+o0
m=0

m

_nm nk
1 F L goo (Roripn) < Cpgon {’\f\\LP,Q(Rn;pn) + SU% 2 222” EQk,...,Qk(f)Lp,g(Rn;pn)} ;when 7 = +o0.
me k)ZO
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ABOUT NEW FORM OF EQUATIONS IN THE PROBLEM OF A SOLID BODY
ROTATIONAL MOTION B! 'n  C Lt

P13 Pn,

K. Sulejmenov
Kokshetau State University, Kokshetau, Kazakhstan
e-mail:kenessary@mail.ru

The problem of finding necessary and sufficient conditions for embedding anisotropic Nikolskii -
Besov spaces in the mixed norm is considered in this abstract.

It is valid

Theorem. Let 1 <p; <gj <oo (j=1,...,n) (L®(R")=C(R")), 0<60<oco. Then

~ 1 1\1” 1/p
Q)¢ o (3 >] dt}
t

1
s cmmaere
(in necessary assumed 1/p1 —1/q1 = ... = 1/pp — 1/qy).

Here modules of smoothness wj (8) of order of kj > 1: w; (0) =0, w; (1) = 1, w; (t) -t~ almost
decreased on 0 < B; < kj; Q(6) the average modulus of smoothness of the system wi,...,wy; ¢* =
{min ¢;}, if¢; < oo for some j =1,...,n and ¢* =1 for othersq1 = ... =g, =00, p= (0¢*) /(0 — q*)

for other 6 > q* and p= oo for other 6 > ¢*.

Corollary. Let 1/p1 —1/q1 = ... = 1/pp — 1/qn. Then

=1,...,

1) BrivTe (RY) € Lot () 0<9§+oo,1=<31+...+j)(1}1;1>,< _ . +)
,:::,Z nY [ n (R™) < n min g =q < +0o0 .
RS ocosr 1= (Frer ) (og) VY
-1
1

0< 6 < +oo, (%+‘..+; 1 .
1 By (R")CC(R") < 0<0<1.

2) By (R") CC(R") & !
g 0<6<1, (%+...+%) =1

(q1:---:‘Zn:°O)
1 . 1
1.0<0<q, (;+~--+E) " e

1 1 1
o< (4t )

For case p1 = ... = pp, q1 = ... = qn, see in [1] and [2, §17].

REFERENCES
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LOWER AND UPPER ESTIMATES FOR THE NUMBER OF THREE PARTICLE
BOUND STATES AND STRUCTURE OF ESSENTIAL SPECTRA OF THE
ENERGY OPERATOR OF TWO-MAGNON SYSTEMS IN A NON-HEISENBERG
FERROMAGNET WITH ARBITRARY SPIN VALUE S AND
NEAREST-NEIGHBOR INTERACTIONS'

S. M. Tashpulatov
Institute of Nuclear Physics of Uzbek Academy of Sciences, Tashkent, Uzbekistan
e-mail:toshpul@ mail.ru, toshpul@rambler.ru

We consider a two-magnon system in the isotropic ferromagnetic non-Heisenberg model with ar-
bitrary spin value S and nearest-neighbor interactions on a r—dimensional lattice Z¥ with nearest-
neighbor interactions and study the essential and discrete spectra of this system.

Hamiltonian of the system has the form

2s
33 S~ 35008 I (GS 0
m,T n=1 T n=l1
where J, > 0,n = 1,2,...,2s are the parameters of the multipole exchange interaction between the
nearest-neighbor atoms in the lattice, JS are the atom-impurity multipole exchange interaction pa-

rameters, S,, is the atomic spin operator for the spin s at the m'" lattice site, and the summation
over T ranges the nearest neighbors.

The Hamiltonian (1) acts in the symmetric Fock space H. We denote by Ha two-magnon invariant
subspace of operator H. Denoted by Hs the restriction of H to Hs.

Operator Hs is a bounded self-adjoint operator. It is in the quasimomentum representation acts in
the space Hy = Lo(T" x T") to the formula

(Haf)(z5y) = h(z;y) f (23 9) +/

+ [ ha(y; O) f(zit)dt + [ [0 Pa(sys s;t) f(sit)dsdt, where h(x;y), hi(z;y;t), ha(z;s), ha(y;t) and
ha(x;y;s;t)— is the some concrete 2m- periodical continuous functions, TV is the v— dimensional
torus endowed with the normalized Lebesque measure dX\ : A(TV) = 1.

Let N— number of three—particle bound states (BS) of operator H, and

:—22 —25)% 7., q( _—22 —2s)k Ji).

Theorem 1. Ifv =1 and p(s) > 0,—p(s) < q(s) < O or p(s) < 0,0 < q(s) < —p(s), then
the essential spectrum of the operator Hy consists of a single interval: aess.(ﬁz) = [0;4p(s)], or
ess.(H2) = [4p(s); 0] and the relation 0 < N < 12 holds for the number of three-particle BSs.

Theorem 2. If v =1 and p(s) > 0,q(s) < —p(s) or p(s) < 0,q(s) < p(s) (p(s) > 0,p(s) < q(s) or
p(s) < 0,q(s) > :p(s),) then the essential spectrum of the operator H, consists of the union of three
intervals: oess.(Ha) = [0;4p(s)]U[z15 21 + 2p(s)] U[22; 22 + 2p(8)], or oess.(Ha) = [4p(s); 0] U[21; 21 +
2p(s)| Ulz2; 22 + 2p(s)], and the relation 3 < N < 15 holds for the number of three-particle BSs.

Here z1 and zo are the eigenvalues of operator ﬁl.

It is received similar results for other dimensions to a lattice.

hi(z;y;t) f(tx +y —t)dt + / ha(z;s) f(s;y)ds+

v v

1 This research is supported by Institute of Nuclear Physics of Uzbek Academy of Sciences, Tashkent, Uzbekistan.
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LIMITING ERROR OF INEXECT INFORMATION UNDER OPTIMAL
RECONSTRUCTION OF FUNCTIONS FROM THE NIKOL’SKII CLASS IN THE
UNIFORM METRICS

N. Temirgaliev, Sh.U. Azhgaliev, G.E. Taugynbaeva
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
Institute of Theoretical Mathematics and Scientific Computations, Astana, Kazakhstan
e-mail:temirgaliyev_nt@enu.kz

Let (explanation of notation, see [1])

on(en) =0n(Dn; T, Fien)y = inf sup

(N pn)eDy  fEF,
[t;(f)—zjl<en

j=1,..,N
The problem defenition of limiting error of inexect information under optimal reconstruction of func-
tions from F consist of finding sequence €5 (N = 1,2, ...) such as satisfy the relation 5 (D, T, F;€N)y
on (Dn,T,F;0)y (N — +00) and, simultaneously, for any tending to +o0o on increasing N sequence
{nn} the equality (a few, other formulation, see eg. [2-3])

Ju(s f) = @n(21, s 285 ) Iy -

- Dy, T, F; 5
T On (DN, T, FinneEn)y

N—o0 (5]\[ (DN,T, F;O)Y

= +o00.
takes place.

Let us consider a particular example of the general problem being formulated (see also [1] and
[4]): F = H,(0,1) be the Nikol'skii class, Y = L* = C'[0,1], where 1 < p < 400, 7 > 1+

L DY = {(lo(f), . In(£)) : Li(f)— are all linear functionals from the linear hull F = H(0,1) such
that [1;(f)] <1} x {pn}.
Under these conditions, the following theorem is valid

(=1
Theorem. Let numbers 1 <p < oo andr > 1+ % be given and Ey = N <T P). Then

6N(DS),Tf = f, H; (05 1) 70)0[0,1] =

= on(DY,Tf = £ (0,1), )y = N U7 5)
for any tending to +o00 positive sequence {nn}x_, the equality

on ({ DN Tf = £ Hy (0, 1):enmw )
lim

0.1 _
N—so g ({DS);Tf = £, H(0, 1);0})

= 400

clo,1]
takes place.

REFERENCES
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AT THE PROBLEM ON A LIMITING ERROR OF THE INEXACT INFORMATION
AT OPTIMUM RECONSTRUCTION OF FUNCTIONS FROM SOBOLEV CLASS

N. Temirgaliev, Sh.U. Azhgaliev, G.E. Taugynbaeva
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
Institute of Theoretical Mathematics and Scientific Computations, Astana, Kazakhstan
e-mail:temirgaliyev_nt@enu.kz

Let the continuous function f(x) be defined on the interval [0, 1]. We pose the problem of optimal
reconstruction of functions from inaccurate numerical information of a given N, obtained from the
function f(z) by means of functionals l;(f),...,In(f) (notation explained in [1]):

1)(5]\[(0) = 5N(5N)7

AL
2)Vnn T +o0: A}@m%ﬁv) ~ too.

where
on(en) =ON(Dn; T, Foen)y = inf sup  [Ju(s f) —en (21, eni)lly -
|1 (f)—zjl<en
j=1,.,N
Under this formulation of the problem (other formulations, see [2-3]) in circumstances - F' =
W, (0,1) the Sobolev class, Y = L9(0,1) (L> = C|[0, 1]) - Lebesgue space, where 1 < p < ¢ < 400,
integer r > 1, DS) ={(L(f), .- In(f)) : 1j(f)— all possible linear functionals on the linear hull such
that the answer
(11
InN(0) <én <N (r (P 4))
means the following (see also [4]): Whatever the computer unit on = (I1(f), ..., In(f); z) may raise,
including what has been done in approximation theory and computational mathematics, including
all of the Fourier series, the bases, interpolating polynomials, wavelets, Fourier widths, etc., it is
better not to approximate at the prescribed speed. Figuratively speaking, ”to attract any conceivable
computational units” can not provide a large degree of approximation. In this case, linear functionals

Ii(f),....In(f), which provide numerical information about the volume N by f can be calculated with
C(p—(1_1
precision less than or equal to éxy = N <r (P a )), but with the preservation rate of reconstruction

dn(0), no more.
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ON SOME CHARACTERIZATION OF SUPERPARACOMPACTNESS, STRONG
PARACOMPACTNESS AND COMPLETE PARACOMPACTNESS

I.I. Tillaboev

Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan

In this paper, we study uniform analogs of complete paracompactness [1] strong paracompactness
[2], and superparacompactness [3].

Definition 1. (i) A star finite (finite-component) U - locally finite [4] cover w of a uniform
space (X,U) is said to be uniformly star-finite (respectively, uniformly finite-component); (ii) A o—
star-finite [3] (in particular, o— finite -component [3]) U -locally finite cover A of a uniform space
(X,U) is said to be uniformly o— star-finite (respectively, uniformly o— finite-component); (iii) A
cover of a uniform space (X,U) wich can be represented as a countable family of uniformly star-finite
(uniformly finite-component) covers is said to be o— uniformly star-finite (respectively, c— uniformly
finite-component).

Proposition 1. If a uniformly space (X,U) is R -superparacompact (R -strong paracompact, R -
completely paracompact). Moreover, if X is a superparacompact Hausdorff space (strongly paracompact
Hausdorff space) and U* is its universal uniformity, then the uniform space (X,U*) is R -super
paracompact (respectively, R -strongly paracompact).

Proposition 2. For a uniform space (X,U), the following conditions (al), (b1), (c1), and (d1) are
equivalent to conditions (a2), (b2), (c2), and (d2), respectively:(al) (X,U) is R -paracompact; (a2)
any finitely additive [4] open cover of (X,U) has a U -locally finite open refinement; (b1) (X,U) is R
-completely paracompact; (b2) any finitely additive open cover of (X,U) has a uniform o— star-finite
open weak refinement;(c1) R -strongly paracompact; (c2) any finitely additive open cover of (X,U) has
a uniform star-finite open refinement;(d1) (X,U) is R -superparacompact; ( d2) any finitely additive
open cover of (X,U) has a uniform finite-component open refinement.

Theorem 1. For a uniform space (X,U) , the following conditions (al) and (b1) are equivalent to
conditions (a2), and (b2), respectively:(al) the space (X, U) is uniformly R -superparacompact; (a2)the
space (X,U) is uniformly R -paracompact and (X, 1,) is superparacompact;(b1) the space (X,U) is
uniformly R -strongly paracompact; (b2) the space (X,U) is uniformly R -paracompact and (X, 1,) is
strongly paracompact.

Theorem 2. Let(X,U) be uniform space and let bX be a compact Hausdorff extension of X.Then
the following conditions are equivalent: (a) (X,U) is R -superparacompact; (b) for any compact space
K C bX\X, there exists a U-locally finite disjoint open cover \ of (X, U) which punctures the compact
set K in bX.

Proposition 3. Any uniformly zero-dimensional R -paracompact space is R -super paracompact.
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THE INTEGRAL EQUATION OF VOLTERRA’S TYPE OF THE SECOND ORDER

Amangaliyeva M.M., Tuimebayeva A.E.
Institute of Mathematics, Almaty, Kazakhstan
e-mail:akner.nur@gmail.com

The Volterra’s type integral equation of second order is considered

t
Kan = ult) = A [ A (6 r)u(r)ir = 1), te Ry, 1)
0
where the kernel JZ (¢, 7) is defined by equality
1
H(t,7)=——, 0<7T<t<o0.

To(t — 7)1’
The right part and the equation solution (1) belong to classes of the functions summarized with
corresponding spaces:

By<l-a: 070 € LR}, e 'f(t) € LiRy), o ult) e LiRy).  (2)

Main result. For any function f(t) from (2) the inhomogeneous the integral equation (1) has the
decision from a class (2):

wu(t) = f(t) +1(—s%) ft Tt_:*lf(T)dT +Ct=", if Rel> 0;
e (3)
75k 1

—f(r)dr, if ReX <O.

Obviously, the function (3) belong to a class (2).

The following result is proved.

Theorem. Particular integral operator Volterra Ky, corresponding to the equation (1), is Noether’s
and has the index

1, if Rel >0,
ind{K,} =
0, if ReX <O.
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WEIGHTED APPROXIMATION BY NEW BERNSTEIN-STANCU-CHLODOWSKY
POLYNOMIALS

Ali Aral, Tuncer Acar
Kirikkale University, Kirikkale, Turkey

e-mail:aliaral73@yahoo.com, tunceracar@ymail.com

In the present paper, we introduce Bernstein-Stancu-Chlodowsky polynomials taking into consider-
ation the polynomials introduced by Gadjiev and Ghorbanalizadeh [2]. The interval of convergence of
the polynomials is a moved interval as polynomials given in [2] but grows as n — oo as in the classical
Bernstein-Chlodowsky polynomials. Also their knots are shifted and depend on .

We firstly study weighted approximation properties of these polynomials and show that these poly-
nomials are more efficient in weighted approximating to function having polynomial growth, since
these polynomials contain a factor b, tending to infinity having a certain degree of freedom. Sec-
ondly, we calculate derivative of new Bernstein-Stancu-Chlodowsky polynomials and give a weighted
approximation theorem in Lipschitz space for the derivatives of these polynomials.
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CONVERGENCE OF THE ¢—MIXED SUMMATION INTEGRAL TYPE
OPERATORS

Ismet Yiiksel

Gazi University, Ankara, Turkey
e-mail:iyuksel@gazi.edu.tr

In this study, we introduce an analogue of a certain family of mixed summation integral type
operators as

0 oo/A
B%p(f? fE) = [n +p— 1]q Z Sn,p,k(xS Q) / qk(k_l)bn,p,kfl(t; q)f(t)dqt + 6;[n+p]qxf(0),
k=1 0
where k
—|n z([n+ €T
Snpk(;q) = eq[ +rlq M
[k]q!
and

n+p+k—1 tk
st = [
P k . (1 +t)g+p+k

We investigate their approximation properties. We establish a direct approximation theorem. Fur-
thermore, we give a weighted approximation theorem and obtain rates of convergence of these operators
for continuous functions.
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RECONSTRUCTION OF MIXED DERIVATIVES OF FUNCTIONS BELONGS TO
THE CLASS W}

A.Zh. Zhubanysheva
L.N. Gumilyov Eurasian National University
e-mail:axaulezh@mail.ru

The problem of reconstructing the derivatives is considered by a number of papers (see, for example,

[1-3]).

For a nonnegative integer r the Sobolev class W3 is the set of all integrable function f(x) =
f(x1,...,xs) that are 1-periodic in each variable and, which trigonometric Fourier-Lebesgue coefficients
satisfy the condition )

Z ’f(ml,...,ms) (M7 + .. +m2") <1,
(m1,....,ms)EZS
where Z* is a set of all vectors m = (my, ..., m,) with integer components, m; = max{1, |m;|} (j =1,.

Theorem. Let numbers s(s=2,3,...), a;j > 0(j =1,2,...,s) and r such, that r > Z a; + >

Then holds
(ou1,...500) _rt(egt.tas) s
sup || frets (w)—wN(f(él),--.,f(tSN);x)‘ . << N : (p=2,3,..; N =p°),
fewsy L2[0,1)° s,ra15..,0s
where
V@) e =5 3 f(em),
f(”)GSN
> *(2mimy)™ ... (2mimg)® f (m) e2mi(ma—£™)
|mJ| < %

=12 .

and

{5(" = < ,...,ns> cn=(ni,.,ng) €Z°,0<n; <p, j= 1,2,...,5}.
p p
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SECTION IV
Partial and Ordinary Differential Equations

SOLVING OF THE MIXED CAUCHY PROBLEM FOR THE ONE-DIMENSIONAL
HEAT EQUATION IN QUADRATURES BY A METHOD OF EXTERNAL
POTENTIAL

Tynysbek Sh. Kalmenov
Institute of Mathematics, Informatics and Mechanics MES RK, Almaty, Kazakhstan
e-mail:kalmenov.t@mail.ru

Mixed Cauchy problem: in the rectangle @ = {0 < ¢ < T,0 < x < 1} find a regular solution of the
equation

(= 2 = fa,1), 1)
satisfying to the initial condition
uli=0 = 0, (2)
and the boundary conditions
u|x:0 = u\le =0. (3)

It is known that, as a rule, problem (1) - (3) is solved by the method of Fourier, or by the method
of integral equations, but, until now it was impossible to solve it in the quadratures.

In this work the solution of the mixed Cauchy problem is obtained by the method of external
thermal potential in the quadratures.

The essence of the method external potential is to find solution in the form

u=(ex f)(x,1)+ (e xg)(x,t) (4)
where g(x,t) is unknown function, the support of g(x,t) lies outside of Q, supp C R?\ Q. Satisfying to
the boundary condition (3) we obtain the Volterra integral equation of the type I and for the special
choice of an unknown function it is possible to invert the integral equation for g(z,t) explicitly.
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HYBRID RANS/LES METHOD FOR SOLVING NAVIER - STOKES EQUATIONS
BY USING PARALLEL TECHNOLOGY

Bakytzhan Zhumagulov, Alibek Isakhov
Al-Fabari Kazakh National University, Almaty, Kazakhstan
e-mail:aliisahov@mail.ru

In modern transport aircraft applied intensively Reynolds averaged Navier-Stokes(RANS) method
to compute flow field. An extensive survey for RANS computations over the last 10-15 years is given
by Rumsey and Ying[l]. They conclude that one of the most challenging topics for the numerical
analysis of multi-element high-lift flows in the next decade is the understanding of unsteady effects.
To resolve unsteady flow structures large-eddy simulation(LES) is known to be a reliable method. But,
computational costs restricted LES mainly to low Reynolds number flows. Multi-element flows highly
unsteady and non-equilibrium flow regions exist. These structure require LES to obtain accurate
result. These unsteady flows are often limited to certain part of the flow field, usually in regions where
separated flow occur. To decrease computational time, used a hybrid RANS/LES. This mean, if this
is non-equilibrium regions are used LES approach, otherwise used RANS. The large eddy simulation
method is based on the filtered Navier-Stokes equations for three dimensional compressible flow. Using
the standard notation the filtered equations with mass-weighted variables are given by

or 9 —~
i ) =0, 1
5 axi(p“) 0 (1)
& -~ D —~n~. P Omy 0TSO
- (Pu; iUj = 2
g P+ g (Puii) + 5 = G T o, @
Qo 0 o i~ 0 v~ sgsy . 0~ sGs
8t(ﬂet) + oz, (Per + P)uj = o, (wiTij 4+ uwiT; ") P, (qj +7777) (3)

The applied block structures flow solver is based on a vertex centered finite-volume technique, where
the equations are implicitly filtered by a top-hat filter. All algorithm paralleled by using decomposition
method. [2] Due to the nonlinearity of the convection terms their discrete formulation has a strong
impact on the solution and as such has to be carefully selected. It has been shown that a mixed central-
upwind Advective Upstream Method (AUSM) scheme with low numerical dissipation is appropriate
for the discretization of these convective fluxes [3]. The AUSM method was introduced by Liou and
Steffen [4].
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ON NON-LOCAL BOUNDARY VALUE PROBLEM FOR THE SYSTEM OF
PARTIAL DERIVATIVE EQUATIONS

Galiya A. Abdikalikova
Aktobe State University by K.Zhubanov, Aktobe, Kazakhstan
e-mail: a_a_galiya@mail.ru

The non-local boundary value problem for the system of partial derivative equations is considered
inQ={(z,t): t<zr<t4+w, 0<t<T},T>0,w>0

D [Du} = A(z,t)Du+ Sz, t)u + f(z,1), (1)

B(x)Du(x,0) + C(z)Du(z +T,T) =d(z), x€[0,w], (2)
where u € R™; D = % + %; (n x m) - matrices A(z,t), S(z,t), n - vector-function, f(x,t) are
continuous on Q; (n x n) - matrices B(x), C(x), n - vector-function d(z) are continuous on [0, w].

A method of parameterization [1], [2] was developed for the system of hyperbolic equations with
mixed derivative. In given work, introduce new unknown function v(x,t) = Du. Then investigation
problem is reduces equivalent problem for the system of hyperbolic first-order equations.

Sufficient conditions are obtained for the unique and correct solvability of the problem in the terms
of invertibility of the matrix, and boundary condition.

Theorem. Let for someh >0: Nh=T andv, v=1,2,..., (nN xnN)- matriz Q, (&, h) invertible
for all £ € [0,w] and are satisfied:

a) [Qu(& M) < o (h);

b) 0u(6.h) = () max{ L, B[O} e — 1 = a(e)h — .. - O] <o <1,
where a(§) = m[goé] |A(¢,7)||, o = const.
T7€|0,

Then following approzimate (V¥) (€, 7),a®) (€, 7)) converges to the unique solution of the problem

(1)-(2).
In the work an algorithm is offered to find the solution of the considered problem.
Existence of the solution is established in the sense of Fridrihsu.

REFERENCES

[1] A.T. Asanova, D.S.Dzhumabaev. Well-Posed Solvability of non-local boundary value problems for systems of hyper-
bolic Equations // Differential Equations, Vol.41, No.3, 2005, pp. 352-363.

[2] D.S. Dzhumabaev. The quality unique solvability linear boundary value problem for ordinary differential equations
// J. Computational Mathematics and Mathematical Physics, Vol.29, No.1, 1989, pp. 50-66.

138



yic Wory,
xS (4 %,
%,

N
The 4" Congress of the Turkic World Mathematical
TUMS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2071

Z
%,
9"

condrees 5,
2, o
205 reoyye™

N
%

ON AN UNIQUENESS OF THE SOLUTION OF THE POINCARE-TRICOMI
PROBLEM FOR THE SECOND KIND ELLIPTIC-HYPERBOLIC EQUATION"

A.A. Abdullayev
National University of Uzbekistan, Tashkent, Uzbekistan
e-mail:akmal09.07.85@mail.ru

We consider the equations

sgny [y|™ uge + uyy = 0, (-1 <m<0) (1)
in the domain D = Dy U Dy, where D; is bounded by the Jordan curve o, resting in points A(0;0),
B(1;0) and length AB in the direction y = 0, but D5 is a bounded with the same length to axis y = 0
and with characteristics of the equations (1)

m—+2 m—+2
2 2

AC:x—i(—y) =0, BCICC—FL(—?J) =1

m+ m+
The Problem PT. Find a function u(z,y), which satisfies to the following conditions:
1) u(z,y) is a regular solution of the equation (1) in Dy and is a generalized solution of a class Ry
in Dg N
2)11,35, Uy € C(El \ A \ B, DQ);
3) on the a line of degeneration the splicing condition is satisfied

— lim uy, = lim u,
y——0 y—+0

4) the following boundary conditions are satisfied
{a(s)As(u) + B(s)ubl, = f(s), 0

w(z,y)lac = e(x), 0<z<
where I- a length of arc o; Ag[*] - canormal derivative.
Note that, this problem is considered in the work [1] for the equations with two lines of degeneration
of the first type but for only elliptical domain.
Given work is devoted to the investigation of the uniqueness of the solution of the considered
problem. Under some restrictions on given functions uniqueness theorem is proved.

IN

s <,

)

N |

REFERENCES

[1] M.S. Salahitdinov, B.I. Islomov. Mixed Type Equations with Two lines of the Degeneration // Tashkent, 2009, 261
p.

1 This research is supported by National University of Uzbekistan of the Internal Grant Program "OT — F1 — 112”.
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SOLUTION OF THE DIFFERENTIAL EQUATIONS INVOLVING
NON-SEPARATED INTEGRAL AND POINTWISE CONDITIONS'

Vagif M. Abdullayev
Cybernetics Institute of ANAS, Baku, Azerbaijan
e-mail:vaqif_ab@rambler.ru

We investigate numerical solution of the system of ordinary differential equations:
a'(t) = A(t)z(t) + B(t), t€ [to, T] , (1)

involving non-separated multipoint integral conditions

la

/Dmmmm+20mm:%,a@emﬂ, )
j=1

where z(t) is unknown n-dimensional vector function; A(t) # const given n-dimensional matrix func-

tion, B(t) given n-dimensional vector function; to,T, #;, t; , i = 1,2,...,l1, j = 1,2, ...,l5 given points

of time; D; (1), Dj matrices of dimension n x n; Cy n- dimensional vector; #;, fj points of time from

[to, T]; l1,12 given values.

To be specific, we assume, without loss of generality, that

min (H, El ) == to, (3)
max (E + Aq, 512 ) =T, (4)

and also, for all i = 1,1;, j = 1,15 there takes place the natural condition
fjé [EZ, t; + Az] . (5)

In the work, we propose a numerical solution to problem (1), (2) based on the operation of con-
volution of integral conditions into local ones. This operation allows to reduce the solution to the
initial problem to the solution to a Cauchy problem with respect to a system of ordinary differential
equations and linear algebraic equations. We show the stability of the proposed calculating schemes.
We also make a comparison with other possible methods and approaches to the solution to problem
(1),(2).

Numerous numerical experiments have been carried out on specially constructed test problems with
the application of the formulas and schemes of numerical solution proposed in the work. Results of
experiments show sufficiently high efficiency of the approach described.

REFERENCES

[1] A.A. Abramov. Variant of sweep method // J. of Computational Mathematics and Mathematical Physics, Vol.1,
No.2, 1961, pp. 377-381 (in Russian).

[2] K.R. Aida-zade, V.M.Abdullayev. Numerical Solution to Linear Systems of Ordinary Differential Equations Involving
Multipoint non-separated Boundary Conditions // Proceedings of NANA, PTMS series, Vol.23, No.2, 2003.

1 This research is supported by the Science Development Foundation under the President of the Republic of Azer-
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MEAN MODULS OF SMOOTHNESS MODULE BAY V.I.LKOLYADA IN THE
PROBLEM OF DISCRETIZATION OF SOLUTIONS TO THE WAVE EQUATION

Sh. Abikenova, A. Utessov, N. Temirgaliev

L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail: shabik29@mail.ru, ntmath29@mail.ru

In this paper we study the Cauchy problem for the wave equation (s =1,2,...)

Pu O%u d%u
— = <t < = s, Tg ),
52 ax%Jr +a$§ (u=u(z,t), 0<t <1, z=(x1,...,25) € R®) (1)
Wiy seeeyWrg s 0 VyeoyV s
u(z,0) = fi(z) e Wy ! (0,1)7, 8—7; (,0) = fa(x) € W7 (0,1)°. (2)

By W; A (0,1)° we understand the set of all summable 1-periodic in each of its variables
functions f(z) = f(z1,...,xs) with Fourier-Lesbegue coefficients f(m) satisfying the condition

> )f(m)‘2‘<wn2 (n}“>+...+wm2 <W1LS>> <1,

m=(mi,....,mgs)EZL*

m; = max{a}, |m&|},j =1,...,s.
Class Wy V777" (0,1)® of anisotropic, i.e. every function of this class for each variable its smooth-

ness, not necessarily power. In studying the properties of this class, we are talking about the outcome,
or how else to say, the total effect, in this case, the sampling rate.

In the theorems of embedding a summary characteristics introduced V.I. Kolyada [1], though, then
it turned out that not always the best possible conditions for investments are expressed through the
average modulus of smoothness.

The following theorem shows that the exact order of sampling solutions to the wave equation is

completely described in terms of average moduli of smoothness.

Theorem. (informative cardinality of all admissible linear functionals). Let {wy,,...,w,,} and w,
be a system and a particular function of smoothness module type of orders r1,...,rs and v respectively,
satisfying conditions

5 (o (o) s (1)) o 35 (s () oo (1)) <

mezs !

and the inequalities
wa (M+§) < Cwa) - wa () - wa (§) (@ =71,...,75,1)
for some positive C(wy,;) and for all 0 <& <n <1, (a=r1,...,75, V).
Then for problem (1) and (2) the relations

. . ) N
min inf sup u (s f1, f2) — N (l§)(f1),...,z§ D (f1),
NitNe=N, (1) 5 wrpaerg s
N1>2,Np>2 (L 7 N frew, (0,1)
TR L - Wy (0,1)0
PN
s * *\S\* (1
1y (@) (%)
15" v--~vl(N2) 7)‘ = min wr — |+
2 (f2) 2 (fQ) L2:59((0,1)5 X[0,400)) $:Wrq 5. sWrg Wy N1+Na=N, H T Nl 5 N2
N;>2,N2>2 j=1
REFERENCES

[1] V.I. Kolyada. Embeddings of some classes of many variables functions // Sib. Matem. Journal, 1973, Vol.4, pp.766-
790(in Russian).
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ON A GLOBAL SOLVABILITY ONE OF THE INITIAL-BOUNDARY VALUE
PROBLEM OF HEAT CONVECTIONS FOR THE KELVIN-VOIGHT FLUIDS

U.U. Abylkairov, S.Sh.Sakhaev, Kh.Khompysh
Kazakh National Pedagogical University, Almaty, Kazakhstan
e-mail:Konat K@mail.ru

We consider the initial-boundary value problem with free surface conditions for the modified equa-
tions (for Kelvin-Voigt fluids) of heat convection:

G — VAT + vyT, + gradp — XAT, = [ (2,8) + 9757 = (0,0,1), (1)
divi =0, S —AAS+ (U-V) S =q(z,t) (2)
Tl = (7). Sl = S0 (2), Fulay = 0, (10t X Mlpgy = 0 Sla, = O, 3)

where, 7, is a normal component of the vector velocity of fluid ¢ to boundary 92, S-temperature,
p- pressure, f—external forces, v, x, A-some physical positive constants.
The initial-boundary value problem (1)-(3) is studied in the cylinder Q7 = Q x [0, 7], here Q € R",
n = 2,3 is a bounded domain with smooth boundary 0f). The main results of this work are the
following theorems.

Theorem 1. Suppose the following conditions are satisfied:

G (x) € T2(Q), QCR™ m=23 00¢cC2 S(z)e W) (Q) n
f(.%' t)ELQ OTLQ( )) (.%' t)ELQ(O TLQ(Q))
(3

Then the initial-boundary value problem (1)-(3) has a unique solution (v, S,p), such that:

U€ Lo (0,T5J2) () Wy (0,T5J2), Vp € Lo (0,T; Ly (),
0
S e Ly (O,T; Wi (Q)) N Ly (0,T;WEN W3 (Q), S, € La(0,T5Lo (), (5)

and satisfies the estimates:

— 12 2
HUHLOO 0,7:H2(Q)) T HSHLOO( i) NG L0 0.1:m200)) T 19007000
— — f— — 2
1991 irsacay + ISP < (vt A Q] IS0l Il g, )

(6)

Theorem 2. Suppose the conditions (4) satisfied and f; (x,t) € Ly (0,T; Lo (Q)). Then the problem

(1)-(3) has a unique smooth solution (¥, S, p), such that satisfies (5), and ¥ € WL (0,T;J2) which
satisfies the estimates (6) and

Lo(0.T:W2() W2 ()

- 112 2
10T 012000 + laradpllz o, 7.10,0)) < Co-

REFERENCES

[1] A.P. Oskolkov. Some time-dependent linear and quasilinear systems that arise in the study of the motion of viscous
fluids // Zap. Nau. Sem. LOML., Vol.59, 1976, pp.128-157.

[2] A.P. Oskolkov. The initial-boundary value problem with free surface conditions for the modified equations Navier-
Stokes // Zap. Nau. Sem. POMI., Vol.213, 1994, pp.93-115.
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ONE-VALUED SOLVABILITY OF THE INVERSE PROBLEM FOR THE
MAGNETIC HYDRODYNAMIC OF INCOMPRESSIBLE VISCOUS FLUIDS

U.U. Abylkairov, S.E. Aitzhanov, Sh.S. Sahaev
Al-Faraby Kazakh National University, Almaty, Kazakhstan
Abay Kazakh National Pedagogical University, Almaty, Kazakhstan
e-mail: U.Abylkairov@inbox.ru, SAitzhanov@mail.ru

In works [1-2] inverse problems for the system of Navier-Stokes equations with final overdetermi-
nation are investigated. Let us consider inverse problem for magnetic hydrodynamic in the cylinder
Qr =Qx[0,T], Q C R?

2 2 7
o L + s 1 pH* i
o 4 ;Q}kvzk — p; HyH,, —vAv”= —;grad (p—i— N +g(x,t) f(2), (1)
8ﬁ 1 =3 — 7l £(x,t) =
B + arotrotH — rot [v X H] = 77“075](@ ) (2)
divi =0, div(pH) = 0. (3)
¥(@,0) = o(x), H(x,0) = Ho(x), (4)
B OHy OH,
=0, Hylg=0, 5=-2—" =
vlg =0, ls=0 dry O g 0 (5)
#(z,T) = U(x), H(z,T) = ¥(z), Vp(z,T) = Vr(z). (6)

Theorem 1. Let Q C R27 g, gt € C(QT)? 57 §t eC (QT)a |g(x7t)’gT > 07 ‘f(m,t”&r > 0 for

. 0 - . 0 - .
r€Q Ulx) e WI(Q)NJ1(Q), ¥U(z) € J(Q),v0(z) € W Q)N J1(Q), Ho(z) € J(Q),Vr(z) €
G (Q). Then operators A and B are quite continuous from Ly (2) to La (£2).

Theorem 2. If the condition of theorem 1 is fulfilled, and also the following inequalities are true

— > uc , V> + — .
o 4,Q 4,Q

49 p
Then in order for the problem (1)-(6) to have a solution it is necessary and sufficient to have a
solution for equations operators in Lo (€2).
Theorem 3. Let the condition of theorem 2 be fulfilled, and also the inequality below is true

M+ ]+ ], < 1
2,0 2,0

—

Ul +|¥ U U
4,0

then a solution to the inverse problem (1)-(6) exists.

REFERENCES

[1] A.L Prilepko, D. Orlovsky, I.A. Vasin. Method for Solving Inverse Problems in Mathematical Physics // Monograths
and Textbooks in Pure and Applied Mathematics, Marcel Dekker, Vol.231, 2000, 723 p.

[2] U.U. Abylkairov. The inverse problem for Navier-Stoks equation // 7th Czechoslovac Conference on Differential
Equations and Their Application EQADIFF7, Praha, 1989, pp. 1-2.

[3] O.A. Ladyzhenskaya, V.A. Solonnikov. The solution of some non-stationary problems for the magnetic hydrodynamics
of the incompressible viscous fluids // Proceedings of MIAN of SSSR, Vol.59, 1960, pp. 115-173.
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ABOUT ONE SYSTEM OF FIRST ORDER PARTIAL DIFFERENTIAL
EQUATIONS WITH SINGULAR LINES

A. Tungatarov, D.K. Akhmed-Zaki
”Finance Academy” JSC, Astana, Kazakhstan
Kazakh National University, Almaty, Kazakhstan
e-mail:tun-mat@list.ru, mdina84@mail.ru

Let 0 < ¢ < 27, 0 < 1, p2 < g, G = {z:rei¢:0§r<oo, 0§¢§¢0}. We consider the
equation
_ ow ow rb(p)w flp)rvte
2 — 42 it _ 1
Z1(p) o2 + 2203(9) 5 P (1)

in G, where a;(p), az(e), as(p), ble), flp) € C[0,pol; k1 = tanpy, ks = tanps, 0 < a < 1, v > 0
are real numbers. Let p > 1ifvr >1and 1 <p < 1:, if v < 1. The solutions of equation (1) we will
find in the class

+az(p)w +

W[}(G) NC(G). (2)
Here Wp1 (G) is the Sobolev space. For a = 0 and ay(¢) = 0 such equations are studied in the papers
[1] to [5]. Our goal is to study equation (1) for aw # 0. We proved the following theorem.
Theorem 1. Ifai(p) # az(p) on the interval [0, pol, then the equation (1) has a variety of solutions
from the class (2).
We consider the following Dirichlet and Neuman boundary value problems.
Problem D. Find a solution of equation (1) from the class (2) satisfying the half Dirichlet condition

w(r,0) = By, (3)
where B1 is a given real number.

Problem N. Find a solution of the equation (1) from the class (2), satisfying the half Neumann
condition

S,0) = Bar”. @)
where By 1s a given real number.
Let § = |A (O)‘Q — b (O)|2 A, () = _ ivai(p))tvaz(p)tas(e)) () = = b(e)
v a1 AP a1 (p)—a2(p) »0a\P) = Tsing—Ficosp|* (alp)—az(9))’

ai(p) # az(p).

We proved the following theorems.

Theorem 2. The half Dirichlet problem D has a unique solution from class (2).

Theorem 3. If § # 0, then the half Neumann problem N has a unique solution from (2) and if
d = 0, then the half Neumann problem N has an infinite number of solutions from (2) having the form

w = r"Y(p).
REFERENCES
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ON A SOLUTION OF VOLTERRA EQUATIONS WITH IRREGULAR
SINGULARITIES

A.B. Baizakov, K.A. Aitbaev
Institute of Theoretical and Applied Mathematics, National Academy of Sciences, Bishkek, Kyrgyzstan
e-mail:aka_79@mail.ru

It is known that many important issues of the asymptotic and analytic theory of Volterra integral
equations still have been little studied. These are, in particular: the problem of asymptotic and
analytic structure of solutions of Volterra equations with a singularity. Consider a system of Volterra

equations with an irregular singularity at the point ¢ = 0 of the form:

thu(t) = /p(t, s)K(t,s)u(s)ds, (0<t<T), (1)

0
where u(t) - the unknown n - dimensional vector function, K(¢,s) - a square matrix of dimension

n xn; p(t,s) - is a positive homogeneous g — 1 of degree function, the function ¢(7) = p(1,7) is

integrable on [0,1],¢q - an integer > 1. Let
1

Op = /Tktp(T)dT, (k=0,1,2,...),

0
matrix K (¢, s) has continuous derivatives up to ko order, which kg is determined from

-1
< K(t, .
oro < { a1, |

Sufficient conditions are found under which the system of Volterra integral equations with an irreg-
ular singularity has a solution in the form
u(t) = p(t) Int + tFuy(t) Int + q(t) + tFog(t),

where
p(t) = ag + tay + t2as + ... + t* Lag_1, q(t) = b + tby + t2by + ... + t* by,
with k = ko, where uy,(t) and vy, (t) - are continuous functions on [0,1], p(t) and ¢(t) - polynomials

of degree kg — 1.
Example. Volterra integral equation with irreqular singular point
¢

t2u(t) = [ (=4t + 10s)u(s)ds
/

has a solution u = by + 4bst>.

In the above example K (t,s) =2, p(t,s) = —2t+ 5s - is a homogeneous function of degree 1.

REFERENCES

[1] E.V. Belyaeva. On some solutions of Volterra equations with a singularity // Boundary Value Problems: Inter. Sat
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RANDOM CHANGE OF TIME AND ASYMPTOTIC NORMALITY OF THE
CAUCHY PROBLEM SOLUTION FOR ONE PARABOLIC EQUATION

Nursadyk Akanbai
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:noureke@mail.ru

Consider the Cauchy problem for the random parabolic equation

ou. 1 U
ot 2a(x/e) Ox?
where a(x) > 0, C(z) having finite dependency radii bounded (with probability 1) independent
stationary random processes with sufficiently smooth implementations, f(z) - is a given smooth non-
random (or random, but independent on a(x), C(z)) function
The aim of the work is to prove the asymptotic normality of the solution to (1).

+C(x), U(0,z)= f(z), (t>0,x€eR), (1)

t +o0
If we introduce a new random time with the ratio 7(t) = [ a(Ws/e)ds = [ a(z/e)y(t, x)dz where
0 —00

Ws—a standard Wiener (Brownian) process, (¢, x) is Brownian local time ([1]), we can show that
the right-hand side of (1) the operator A, = ma% is the infinitesimal operator of the process
z(t) = W(r71(t)), where 771(t) is the inverse 7(t) of the function.

t
Then the solution of problem (1) has the representation ([2]) Us(t,z) = E;[f(z:(t))+ [ C(z:(s))ds],
0

where the sign E, indicates a conditional averaging over the trajectories of the process x.(t) of the
subject z.(0) = .
Further, using properties of Brownian local time (¢, z) can be shown so that for 7.(¢) there exists
+o00o
the relation 7.,y = /ey (t) + (a)t, where y(t) = e 2 [ (a(z/e) — (a))7(t, x)dz is the asymptotic nor-
—0o0
mal (with zero mathematical expectation and a finite dispersion) process. Now writing the Laplace
transform solution v.(¢,x) = E,f(z:(t)) of the equation (1) when ¢ = 0, after the integrals obtained
in the old days t replacing by new random times 7.(¢) and reducing the resulting integrals to the con-
venient forms for finding the inverse transformations. Finally, passing to the inverse transformations
of the solutions v, (t,x) we can establish the asymptotic normality of the solution to (1) when ¢ =0
(u.[3]). Similarly, but more technically difficult to prove the asymptotic normality of the solutions (1)

¢
when f(z) =0 (i.e. asymptotic normality E, [ C(W;)ds).
0

REFERENCES
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ON AVERAGING THE MAGNETIC FIELD EQUATION IN A MULTI-SCALE
RANDOM FLOWS WITH UPDATE AND MUTUAL DEPENDENCES

Nursadyk Akanbai
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:noureke@mail.ru

In this paper we consider the problem of averaging the equations of magnetic induction

OH Lo e L .

e vmAH — (V,V)H + (H,V)V, H(0,z) = Ho(z) (t>0,z€ R?), (1)
where H(t,z) = H = (Hy, Hy, Hs) is a magnetic field, v, is a constant coefficient of magnetic diffusion,
Ho(z) —is a given initial magnetic field, V (t,z) = V = (Vi, VaV3) - is a given incompressible random
velocity field of the form

V(t,z) Za]Vk —j (2)

In the representation (2) N (natural) and o - is a given number; Vi(z) = V(t,z),t € (kr, (k +
1)7),i >0,k =0,1,..., - independent homogeneous random velocity fields with zero mean and covari-
ance matrices § = ||5l]||” 1

Following the ideas of [1], [2], we will describe the magnetic diffusion as a random walk along
Brownian trajectories Wt. To do this we shall construct a random process 5_;5 as the solution of

stochastic differential equations for the operator A = v,, A — (V,V),of the right-hand side of (1)

dEs = V20mWs = V(t — 5,6,)ds, & = x. (3)
Then, with respect of the speed, the trajectory of a fluid particle at the moment of time k7,0 < 7 << 1
has the form

Eor = Enryr / V(kr — 5,E2)ds + V2o (Wier — We1y0), (4)

with &, and &, independent, and if |k — j| > N (7 = N -is length of "memory”).

To calculate (up to 7) the coefficients of turbulent diffusion and the average helicity of an averaged
equation of the magnetic field, as in we shall take into account the representation (3). Then, following
the ideas of we can obtain the explicit formulas for the factors above in terms of a given velocity field
(2). For example, for the turbulent diffusion coefficient 3;. we will get the formula Bjc = (vmdji +

N
(32 aj)*)ic-

Jj=0
REFERENCES
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ON THE EXISTENCE AND UNIQUENESS OF SOLUTION OF INITIAL VALUE
PROBLEM FOR DIFFERENTIAL EQUATIONS ON TIME SCALES

A. Ahmadkhanlu, M. Jahanshahi

Azarbayjan University of Tarbiat Moallem, Tabriz, Iran
e-mail:s.a.ahmadkhanlu@azaruniv.edu, jahanshahi@azaruniv.edu

Mathematical models of some natural phenomenon and physical problems are appeared as initial
and boundary value problems including fractional order of ordinary and partial differential equations.
We try to extend fractional order differential equations(dynamic equations) on time scales. For this,
we need to define a fractional differential operator on time scales. We consider the following initial
value problem:

CA%(t) = f(t,y(t)), te€fto,to+a]=JCT, 0<a<l (1)
y(to) = vo (2)
where ¢A® is Caputo fractional derivative operator
t
1 n
CAQ _ _ n—a—1p A A
S0 = g [ (€= s )

a
and the function f : J X T — R is right-dense continuous function. Next we present sufficient and
necessary conditions for the existence and uniqueness of problem (1)-(2).

REFERENCES
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ON THE BOUNDARY VALUE PROBLEM FOR THE STRONG LOADED HEAT
CONDUCTION OPERATOR

M.T. Jenaliyev, M.I. Ramazanov, B.A. Shaldykova, D.M. Akhmanova
Institute of Mathematics, Almaty, Kazakhstan
Karagandy State University after name of academic E.A.Buketov, Karagandy, Kazakhstan
e-mail:dzhenali@math.kz, ramamur@mail.ru

We consider the boundary value problems for a strong loaded heat conduction operator in a quarter-
plane which relates to the class of functional-differential operators has the form Lu + ABu, where L
differential part and B is the loaded part.

Let Ry = (0,00). In the domain @ = {z € Ry,t € R}, we consider the following conjugate
boundary value problems.

ou B 827u A

A

r=a

(2)

where a = const, a > 0, k > 3.
Unlike the loaded differential equations studied early [1-4], the operator in question is peculiar since
the order of the derivative in the loaded summand is greater than to the order of the differential part

of the operator. Moreover, the load operator B in the generalized spectral problem Lu + ABu = 0 is
not invertible. Such operator is called strong loaded.
The lines, described by the equation

k—2 2 XP
arg\ + <2n + 4> 77‘

divide the complex A\— plane into some disjoint domains D,,,, m =0,1,2, ...
We demonstrate that the boundary value problems (1), (2) under consideration is Noetherian, if
X € {C\ Do}. Moreover,it is shown. if A € Dy, then dim Ker (L}) = 2m, and dim Ker (L)) = —2m.

Al =

k—2
arg + <2n+ 4> 77‘
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ABOUT CONDITIONS FOR THE SOLVABILITY OF A CLASS OF THIRD-ORDER
DIFFERENTIAL EQUATIONS

Raya Akhmetkaliyeva
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:Raya_84@mail.ru

We study the qualitive properties of solutions of the following equation from L, = L,(R)

!/
Ly = -p1(@) (p2(e) (m(@)y)') + [al@) +ir(@) + Ay = f(x) (1)

which defined on R.

The function y(x) € Ly(R) is called the solution of equation (1), if there exists a sequence {y,}°>
of infinitely differentiable and compactly supported functions such that ||y, — y|| — 0,
| Layn — fllp — 0 if n — oo.
C(Z)(R) - space is continuous and bounded functions having continuous and bounded derivatives up
to order [. The following theorem was proved.

Theorem. Let A > 0, the functions q(x), 7(z) be continuous, p1(z) € CB)(R), po(x) € CP(R)
and the following conditions hold

q(n)’ r(n)
W (z) — W(n)| 1
sup <400, O<v<-+4+1, pe(0,1].
S W@l — e 3 0.1

Then there exists a number \g > 0 such that the equation (1) has a unique solution y(z) for all A > Ao

and the following estimate holds:
p1(@) (p2(@) (p1(@)y)) || + lla(2) + ir@)yl; < coll f() 5 (2)

When p; = pa = 1 the sufficient conditions for unique solvability of the equation (1) and estimate (2)
for its solution were established when r = 0 and ~ > 1 in [1].

71|P

REFERENCES
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THE MAXIMUM PRINCIPLE OF THE NAVIER - STOKES EQUATION

A.Sh. Akysh
Institute of Mathematics, Almaty, Kazakhstan
e-mail:akysh41@gmail.com

In [1] and others of the author, some basic statements were obtained to study the maximum principle
for the Navier-Stokes equation (NSE). The system of nonlinear parabolic equation for kinetic energy
density, and important property of this equation - the maximum principle was derived from NSE. In
this work, these results are summarized and linked to the mathematical rigor and, on this base the
unique solvability of weak and the existence of strong solutions of the NSE wholly in time ¢t € [0, 7],
VT < oo was proved. Let’s consider initial-boundary value problem for NSE [2] in the domain @ =
(0, 7] x

oU .

B — pAU + (U,V)U + VP = f(t,z), divU =0, (1la)

U(0,z) = ®(x), U(t,x)‘m: 0, €099, U= (Uy,U,Us), (1b)
where z € Q C Rg; i) f(t,2) € C(Q) NJ(Q); i) ®(x) € C(Q) N W3 (Q) NI(Q).

From (la) under f = 0, we obtain a nonlinear parabolic equation for the density of kinetic energy

E=1/2(U} + U3 + U3):

3
F
LE= 8@7 —pAE + 1Y VUL + (VE,U) + (VP,U) = 0. (2)

a=1

Theorem 1. Suppose Q = [0,T] x Q is a cylindrical domain with boundary [0,T] x 0Q functions
(U,E) € C(Q)NC*(Q) AP € CH(Q) satisfy the equations (1a), (2). Then the function E(t,x) takes

its mazimum in the cylinder Q on its lower base {0} x Q or on lateral area [0,T] x O , i.e.,

E(t,z) <max{ sup E(tz), sup E(t,z)} = C — const. (3)
t=0 \ z€Q te[0,7] \ z€0Q

and for the solution of problem (1) an estimate is valid:

1Ulle@) < 12l + Tl flle@ = A, VT < 00, [Ulleg) = (20 5UP |Ual(t, ). (4)

Definition?). We call as the weak generalized solution of the a full initial boundary value problem of
the Navier-Stokes equations (1) vector-function U and function P from space

UeC(Q)NLy(0,T;W34(92)) N J(Q); P € Ly(0,T; W3 () and satisfying the identities

3
Z
/(—Uaat + 1Y VUV Z, + (U,V)UZ) de dt = /CI)Z(O,:Jc)dx + /dea: dt, vzZ; ()
Q =1 Q Q
/VP Vndx dt = —/(U, VU Vndzdt, V. (6)
Q Q

Theorem 2. If input data f and ® satisfy requirements i) and ii), then problem (1) has the unique
weak generalized solutions U and P satisfying the identities (5), (6) at any Z and n from the definition.
REFERENCES
[1] A.Sh. Akysh. New the properties of Navier-Stokes equations // Vestn. KarSU., Vol.60, No.4, 2010, pp. 16-24.
[2] O.A. Ladyzenskaja. Mathematical problems of dynamics viscous incompressible fluids //Moscow, Nauka, 1970.

D Thanks to the principe of maximum, weak solution be regarded in more the restricted class of function, than in [2].
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ABOUT COMPLETENESS OF ROOT VECTORS OF THE DEGENERATING
ELLIPTIC OPERATOR

E.A. Akzhigitov

S.Seifullin Kazakh Agro Technical University, Astana, Kazakhstan
e-mail:Akzhigitov@inbox.ru

In a restangle Q = {(,y) : 0 < z < 27,0 < y < 1} the problem is considered:
Lu+ M= —K (y) upe — Uyy + a (y) up + Au= f(z,y) (1)
u(0,y) = u(2m,y)

Uz (07 y) = Ug (277) y)
u(z,0)=u(z,1)=0 (3)

On equation factors (1) the following restrictis will be determined:

K(y),a(y) € Gy, y€0,1].
In work [1] it is shown K (y),a (y) € G,,that the operator L of the problem restricted is reversible
and coercive.
The basic result of the given work is:
Theorem 1. Let K (y), a(y) € Gy,.
Then the system of root vectors resolvent of the operator L is full in La(€).

Definition 1. Function u € H is called as a root vector of operator A, answering to proper number,
if (A—AE)"u =0 at natural n.

Definition 2. The operator in hilbertian space is called dissipative, if
Jm (Au,u) >0, weD(A).

Definition 3. Let A -linear quite continuous operator and let |A| = v A x A. The proper numbers
of the operator |A| are S—numbers the operator A and are designated

Si (A) = A; (1A]) .5 = 1,2, ...

Definition 4. The compact operator A is called nuclear, if Z;’il Sj(A) < oo.
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ON A STABILITY OF THE SOLUTION OF THE SYSTEM OF DIFFERENTIAL
EQUATIONS

Tamash M. Aldibekov
Al-Farabi, Kazakh National University, Almaty, Kazakhstan
e-mail:tamash59@list.ru

Let’s consider the following system of differential equations
i=A@)x+f (o), (1)
where vectorial function f (¢,2) continuously on ¢ in I = [ty, +00) and continuously differentiable on
x in the domain G = I x R", f (¢,0) = 0, A(t) continuous matrix on I. Besides, f (¢,z) satisfies to
the smallness condition
1F (&2l < @)™
where m > 1 and v (¢) is the continuous positive function on I, with the zero generalized Lyapunov’s

index

q(t):/¢(7')d7, q(t) T +ooint 1 +oo, q(t) <t.

(in [1] q(t) > 1).
Theorem 1. Let the system (1) satisfies, to the following conditions:
1. The system of the first approximation collectively correct on Lyapunov and Lyapunov’s all gen-

eralized indexes toward q (t) negative;
2. Function q (t) satisfies to the inequality
+oo
/ 1
exp(dq (7))
to
Trivial solution of the system (1) its exponentially (toward q(t)) stable in the Lyapunov sense.

dr < +o0, (6 >0)

REFERENCES

[1] T.M. Aldibekov. Analogue of Lyapunov’s stability theorem to the first approximation // Differential Equations,
Vol.42, No.6, 2006, pp. 859-860, P. Eng. 6.11-13B.188.

153



yic Wory,
xS (4 %,
%,

%

Tees
condiees o,
/@l
2. o
205 reoyye™

N
%

O

' The 4" Congress of the Turkic World Mathematical
TUMS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2071

BOUNDARY INTEGRAL EQUATIONS METHOD AT THE BOUNDARY VALUE
PROBLEMS FOR KLEIN-GORDON-FOKK EQUATIONS

Lyudmila A. Alexeyeva, Aigulim S.Baegizova
Institute of Mathematics of Education and Science Ministry of Rep.Kazakhstan, Almaty, Kazakhstan
L.N. Gumilev FEurasian National University, Astana, Kazakhstan

e-mail:alexeeva@math.kz, baegiz60@mail.ru

Boundary integral equations method is developed for solving the boundary value problems for Klein-
Gordon-Fokk (KGF-)equations:

u m-u = f(x S C
C2 9t2 ) ) b -
with initial Cauchy conditions and Dirichlet’s or Neumann conditions on boundary S of definition

region S”.
There is proved of unique of these problems including the shock waves, for which Adamar’s condi-
tions are satisfied under jumps of E energy and derivatives on their fronts:

N
. . . ou
[uv; + cu,j]Ft =0, U+ cj; VjU,j =0, [E]Ft = —c {uay] 5 ;

v(z,t) is the normal to the wave front in RV.

On the base of generalized functions method [1] the dynamical analog of Kirchhoff-Green formula
for its solutions in generalized functions space are obtained as convolution shape:
N .

;W xanj(z)os (z) H (t) —

=1

N ) ’ ) (1)
= 32 OW s ug (@) mj () 8 (2) — 20 5 H () iio (2) — 20, (0 H (@) uo ()
j=1 T T T

w(z, ) Hg (x) H(t) = f+U — U % %465 (x) H (t) —

Here Hg (x) is the characteristic function of set S, which is equal to 0,5 on S, H(t) is Heavi-
side function, U is fundamental solution of KGF-equations satisfying to radiation conditions, W =
U * H(t), 0s(z) is the simple layer on S, n(x) is the external unit normal to S.

The regular integral representation of (1) are constructed in plane case (N = 2). Resolute singular
boundary integral equations for solving these non stationary boundary value problems are obtained.
REFERENCES

[1] L.A. Alekseeva. Generalized functions method at the non stationary boundary value problems for wave equation//
Mathematical journal, Vol.6, No.1, 2006, pp.16-32 (in Russian).
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ON EXISTENCE AND NON-EXISTENCE OF GLOBAL SOLUTIONS OF THE
CAUCHY PROBLEM FOR HIGH ORDER SEMI-LINEAR HYPERBOLIC
EQUATIONS WITH ANISOTROPIC ELLIPTIC PARTS

A.B.Aliev, A.A Kazymov

Azerbaijan Technical University, Baku, Azerbaijan
Nakhchivan State University, Nakhchivan, Azerbaijan
e-mail:aliyevagil@yahoo.com,anarkazimov1979@gmail.com

Lets consider the Cauchy problem for semi-linear high order hyperbolic equations with damping
term

Utt+ut+z Z &leu = f(u), (1)

i=11;<B;<L;
U(O,.Z') = Sp(x)a ut(O,x) = 1/’(37)7 (2)
where l;, L; € N, f(u) ~uP, u € R.
We obtain the critical exponent question of global solvability, and show absence of global solutions
for problem (1), (2). Critical exponent obtained in this article is the number

Pec = 1+ r ;
>
i=1

for .
1
20 <
and
De = 2,
for

n
1
—>2.
2>
It is proved that if 1 < p < p. then, there exists ”sufficiently small” initial data for which the

corresponding problem (1), (2) has no weak solutions. If p. < p < oo then for sufficiently small initial
data there exists a global solution.
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DATA OF ONE NONLINEAR DIFFERENTIAL EQUATION WITH THE PARTIAL
TO DERIVATIVES TO THE CAUCHY-RIEMANN EQUATION

N.A. Aliev, A.M. Aliev

Baku State University, Baku, Azerbaijan
Institute of Applied Mathematics Baku State University, Baku, Azerbaijan
e-mail:aahmad07@rambler.ru

Let D C R?-limited, convex in a direction x», plane domain.
Let’s consider the equation:

Au(z) + 6™ =0, (1)
which after replacement
u(x) = Inv(x). (2)
Will become: ,
2
Ia)Ad(x) - Y (agf)) + 003 (z) = 0. (3)
k
k=1
After transformation iy
@ W), k=12 ()

We receive a following equation:

8W1 (ZL’) + (9W2 (l‘)

B2y Do + d9(x) = 0. (5)
Further from (4) we will receive:
0 3}
1 (Wa(x)d(x)) = Oy (Wi (z)d(z)),

8W1 (l’) B 8W2 (:E)

(9332 81‘1
thus, we have received the following system:

=0, (6)

o T o T
e+ T2t = 50 (x), :
owile) _ omaln) _ (7)
Oxo ox1 -
Multiplying the first equation on ¢ and the second by unit, and putting them, accepting a designation:
W(x) = Wi(z) + iWa(x). (8)
We have: oW (z) oW (2)
x x
' = —idd(x). 9
Froa i i09(x) (9)
Considering that
1 1
W(z—¢) (10)

S 2z — Gt (11— &)
is the fundamental solution of the Cauchy-Riemann equation will consider a boundary problem for
the nonlinear equation (1).
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BOUNDARY PROBLEM FOR THE DIFFERENTIAL EQUATION OF
FRACTIONAL ORDER

N.A. Aliev, A.M. Aliev

Baku State University, Baku, Azerbaijan
Institute of Applied Mathematics Baku State University, Baku, Azerbaijan
e-mail:aahmad07@rambler.ru

Let’s consider the following problem:

n
Z akDgy(x) =0, 0<a<z<b, (1)
k=0

where n € N, is a fixed number, ai- material constant factors, D3 - differential operator of an order
% understood in sense of Liuvill, with boundary conditions:

n—1 .
Z {Oéjkny(fU)
k=0
where o, 3, and +; are real-constant numbers and conditions (2) linearly independent.
Proceeding from function of Mittag-Leffera, there is equation linearly independent the decision (1).
Further the common decision of the equation (1) is resulted and is any the constants entering into the
common decision. These constants it is defined from boundary conditions (2).
Example.

k .
e=a + BirD2y(x) |o=p } =7, Jj=1n, (2)

Dy(z) = D2 (D3y(z)) =0, =€ (1,2) (3)

y() =y, y(2)=wp (4)
the common decision of the equation (3) looks like:

0 T~

T
y(.f) = C()a + Cl@,
1

where 0! =1 (—1)! = (3) and - there are values scale of functions of Euler. Defining
lo and !y from boundary conditions (4), we will receive function:

V22— V2 -
y(l’)— ﬂ—l +ﬂ_1(y1—y2)$

which y; = y2 at turns to the known classical decision the equation (3).

N

NI
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INVESTIGATION OF THE MIXED PROBLEM FOR THE EQUATION OF A HIGH
ORDER

A.M. Aliev, O.G. Asadova

Baku State University, Baku, Azerbaijan
Institute of Applied Mathematics, Baku State University, Baku, Azerbaijan
e-mail:aahmad07@rambler.ru

In the talk the following problem is considered

Zak 96— kz? SC t Zbk o kﬁ(x t) _ f(l’,t), = ((]71)7 t >0, (1)

Otk 62k 2k OtkHp—2k

with to boundary

2
PFY(z, 1) PR Y(z, 1)
{Zauk Dtk —2k @/k(ﬂ”)W ) = ¢(t) (2)
=0 =
v =1,6 and t > 0, and initial conditions
0% (x,t
) = @) (5=0,1,2) )

at x € (0,1). For this propose the method of planimetric integral of Rasulova M. L is applied. Under
certain conditions it is possible to prove existence and uniqueness theorems problem for this in the
form

1 A2t '
= [ 2 [ Gle.e F(E e,

where S- infinitely opened contour entirely located in area

W, t) =

R(;:{)\: I\ >R —%—5<arg)\§£}.

Infinitely remote which parts coincide with continuations of beams, arg\ = —7 —J, and arg A = 7.
G(z,&, ) - Green’s function of the spectral problem corresponding to the problem (1) - (3), F(z,\)
it is defined by the formula:

F(z,A) = f(z,\) + a3(2)P2(2) + a3(x)\*@1(2) + ba(2)®) () + az(2) @] (z)+

"

+az(2)X o (2) + A (a2(2) 0 (2) + ba(2) ®p(2)) + a1 (2)®g (x) + bi() P ().
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ON THE BOUNDARY CONDITIONS IN ELLIPTIC TRANSMISSION
PROBLEM THROUGH A THIN LAYER

Yermek S. Alimzhanov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:ermekal@kaznu.kz

Let € be a bounded domain in R™, n > 1 surrounded by a thin layer 3., where ¢ > 0 parameter
which designate an order of thickness. We denote by I" the boundary of Q and Q. = Q U, I'c = 09Qe.
Assume that X, = {{+77(§) : £ €T, 0 <7 < ¢}, here 7i(§) the outward normal unit vector to I' on
the point &.

Consider transmission problem in €).:

—Au(z) + u(z) = f(x), Vo € Q, (1)
u(z) = w(z), 87553:) =4 80(;511’)’ Vo e, (2)
5 Aw() = ég(;r), vz e 5., ()
ow(x)
60— = =0, VaeT, (4)

where f(x), g(x) given functions in {2 and ¥, respectively, 9/9n denotes the outward normal derivative,
either on I' or I', and ¢ is conductivity of the layer .. It is known that this problem is well-posed in
a classical framework for elliptic equations (e.g. [1], [2]).

As e — 0 and 6 — oo the solution of the problem (1)—(4) converges to a function u(z), which is
the unique solution of the elliptic equation (1) with appropriate boundary conditions. They may be
of different type according to the limit values of a = lim &6.

Theorem. For any 0 < e <eg, 1 <5, Qe OV and f € Ly(Q), g € H'(X.) ase — 0 and § — oo,
the solution ugs(x) of the problem (1) — (4) converges in H' () to the solution of the elliptic equation
(1) with the following boundary conditions:
Oup(x)

3n

(2) when 0 < a < oco: (Venttsel condztzon)

(1) when a = 0: (Neumann condition) =gr(x) on T}

( )

+ Artia (o )—QF ) on T;

0
(3) when a = oco: (nonlocal condition or flux term) / oo (8 ¢ = /gr ) d§.
Here gr(z) is the trace of g(x) on T' and Ar is tangential Laplace operator on T'.

REFERENCES
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A GENERATING FUNCTION AND RECURRENCE RELATIONS FOR A FAMILY
OF POLYNOMIALS

Abdullah Altin
University of Ankara, Tandogan, Ankara, Turkey

e-mail:altin@science.ankara.edu.tr

In this paper, we derive some families of polynomials. Some further results of these polynomials as
generating function, rodrigues formula and recurrence relations are also dicussed.
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SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS WITH CAPUTO
FRACTIONAL DERIVATIVES USING DOUBLE LAPLACE TRANSFORM

Aytekin M.O. Anwar, Fahd Jarad, Dumitru Baleanu, Fatma Ayaz
Gazi University, Ankara, Turkey
Cankaya University, Ankara, Turkey
e-mail:aytekinanwar@gazi.edu.tr, fahd@cankaya.edu.tr, dumitru@cankaya.edu.tr, fayaz@gazi.edu.tr

We present the double Laplace transform of the partial fractional integrals and derivatives and use
them to solve partial differential equations with Caputo fractional derivatives.
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SQUARE-LIKE FUNCTIONS GENERATED BY A WAVELET-LIKE TRANSFORM
ASSOCIATED WITH THE LAPLACE-BESSEL DIFFERENTIAL OPERATOR

Seyda Altinkol, Simten Bayrakgi
Akdeniz University, Antalya, Turkey
e-mail:saltinkol@akdeniz.edu.tr, simten@akdeniz.edu.tr

In this article we introduce wavelet-like transform

Vif(z) = ;/Gtzf(:c)w(z)dz
0

n
associated with Laplace-Bessel differential operator Ag = > 8(% + 2% 9 where Gy f(z) is the
k=1

8Ik 6mk
oo

Gene-ralized Gauss-Weierstrass semigroup and w(z) is known as “function”, [ w(z)dz = 0. Moreover,
0

using the wavelet-like transform, we can define the following square-like functions
1

0 = | [P
0

So, we proved an analogue of the Calderén reproducing formula and the Ls boundedness of the
square-like functions.
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ON ASYMPTOTICAL EXPANSION OF THE SOLUTION FOR THE SINGULARLY
PERTURBED DIFFERENTIAL EQUATION WITH THE TURN POINT

Keldibay Alymkulov, Taalaybek D.Asylbekov

Osh State University, Osh, Kyrgyzstan
e-mail:keldibay@yahoo.com, atd1959@rambler.ru

It is constructed uniformly asymptotic solution of the boundary value problem for the equation

(1)
(2)

eu’(z) + v/ (z) — q(z)u(z) = f(2),

where 0 < ¢ - small parameter, = € [0,1],u° - is given constant.
Theorem. Let is q(z), f(x) € C*[0,1],¢(0) = 2. Then the solution of the problem (1)-(2) is

presented in the form
u(z) = up(x) + mo(t) + p(ur(z) + 71 (1) + oo + ™ (un(x) + 7, () + O(u"™ ),
p— 0,ug(x) € C[0,1], m(t) € C™0, o), po = p~*, up(1) = u®,
k(1) = 0, m,_1(p0) = 0, mx—1(0) = —ug_1(0),t = ;(k =1,2,..).
REFERENCES
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ON THE INCORRECT PROBLEM FOR THE POISSON EQUATION

M.M. Amangaliyeva, M.T. Jenaliyev, K.B. Imanberdiyev
Mathematics Institute MES RK, Almaty, Kazakhstan
Al-Farabi KazNU, Almaty, Kazakhstan
e-mail :muvasharkhan@gmail.com, kanzharbek75ikb@gmail.com

The problem statement. In region Q = {z,t| 0 <z <7, —1 < t < 1} it is considered a following
incorrect boundary value problem [1, 2J:

ytt(x7t)+yxx(‘rat) :f(.%‘,t), {.Cli‘,t} € Qv (1)
y(0,¢) =0, y(m,t) =0, (2)
y(x, _1) = @1(33), yt(xa _1) = (pg(l') (3)
Let’s assume, that data in a problem (1)-(3) satisfy to following conditions:
f € Ly(Q), p1 € H}(0,7), @ € La(0, 7). (4)
An optimization problem. Consider auxiliary problem: (1)-(3) with condition
y¢(z,1) € Uy — the convex closed subset of the space Lo(0, ). (5)
Let’s put in conformity (1)-(3) and (5) the following optimizing problem:
ytt($at) + yzx(xat) = f(fl?,t), (6)
y(0,t) = y(m,t) =0, (7)
yt(l‘a _1) = 902($)a yt(xa 1) = Wfﬂ), ¢($) € Z/{g C LZ(OaT‘-)’ (8)
and optimality functional:
() = [[linta,~1) = (@)oo [ 0@z~ win , (@ >0), Q
T)<MUg
0 0

where 1 plays a role of control function.

As is known, in the theory of optimal control the problem (6)-(9) have unique solution. For opti-
mization problem (6)-(9) it is received optimality conditions.

Conclusion. That the boundary problem (1)-(3) under conditions (4) has unique Ly-strong solu-
tion, necessary and safficient

{exp{2k} - ourtoey, {k™ ' exp{2k} - ar}, s {exp{2k} - [Pl o1} ey C lo-

REFERENCES

[1] A.N. Tihonov, V.Ya. Arsenin. Methods of the solution of incorrect problems // M.: Science, 1979, 142 p.
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DISCONTINUOUS STURM-LIOUVILLE PROBLEMS WITH
EIGENPARAMETER-DEPENDENT BOUNDARY AND TRANSMISSION
CONDITIONS

R. Kh. Amirov, Y. Giildi
Cumhuriyet University, Sivas, Turkey
e-mail:emirov@cumhuriyet.edu.tr, yguldu@cumhuriyet.edu.tr

In this work, we consider the following differential equation

ly == —p(@)[p(x)y/) + q(z)y = Xy (1)
on the set Q = (0,d) U (d, 7), where p(z) and ¢(z) are real valued functions in Lo (o, ), A is spectral
parameter. Suppose that,p(z) > 0,p(0) = 1 and p~'(z) € La(0, 7).

We denote by L the boundary value problem generated by equation (1) with the boundary and
transmissions conditions

U(y) := y(0)cosa + y/(0)sina = 0

V(y) := a(N)y(m) + 0N [py/l(7) = 0

Cly) = { y(d+0)—y(d—0)=0

L @)Y (#)]o—gi0 — BlP(@)Y (2)]e=d—0 = 0
where a()\) = ag + a1 A + a2A? + ... + apA™ and b()\) = by + by A + ba A% + ... + b, A are polynomials
with real coefficients and no common zeros, 3 € R*1, a € [0,7) and d € (0, ).

In the present paper, we consider a discontinuous Sturm- Liouville operator with boundary condition
that depends on the spectral parameter and transmis- sions conditions. Firstly, properties of the
eigenvalues are studied. Secondly, the Priifer’s angle and the Weyl function are explanied. Finally,
the unique- ness theorem for the solution of the inverse problem according to both these functions
and two different eigenvalues sets in proved.
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RESOLVENT WELL POSED INNER BOUNDARY PROBLEMS FOR HELMHOLTZ
EQUATION IN THE PUNCTURED REGION

Almir A. Aniyarov
Semey State Pedagogical Institute, Semey, Kazakhstan
e-mail:aniyarov.a@gmail.com

Let’s consider the continuous operator K of the mapping f (z,y) € Lo () of h(z,y) € W3 ().
Qo = Q\{Mop} - punctured region, where My (x,yo) - some interior point of Q = {x2 +9? < 1}.
Operator corresponding to the Dirichlet problem for Poisson equation the continuum region is Lqg.
Operator Ly corresponds to the problem

AW (z,y) = f(2,9), (,y) € Qo, (1)
W (z,y)laq — K (AW)|yq =0, (2)
a (W) =a(KAW) (3)
B(W) =B (KAW) (4)
7 (W) =~ (KAW). (5)
Linear functional « (-), B (+), v () defined by

yo+9o
1 ow (:EO + 67 y) ow (xO — 67 y)
(W)= 61—1}20 / [ Ox ox dy +
Yyo—0
$0+5
n / OW (.40 +0)  OW (2,90 =9)] .
dy dy
To—0
yo+0
BW)= A W (zo —d,y) = W (20 + 6, y)] dy
Yyo—0
CCO+5
3 07) = gm0 (2gn = 6) = W (.0 + )]
To—0

In this case, the resolvent of Ly is given by
(L =AD" f (2y) = (Lo = M) f (2,9) +

g
o0

~a (KLo (Lo = M) £ (2,9)) Lic (Lic = )™ G (2,9, 70, 50)

B (KLo (Lo =AD" f (2,)) Lic (Lic =AD" oG (x,géxo, Yo)

-1 8G (‘Tﬂ Y, Zo, yO)
on

— (K Lo (Lo =AD" f (2,9) ) Lic (Lic = M)
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SOLUTION OF A BOUNDARY VALUE PROBLEM FOR THE VISCOUS
TRANSONIC EQUATION

Yusufjon P. Apakov
Namangan Engineering-Pedagogical Institute, Namangan, Uzbekistan
e-mail:apakov.1956@mail.ru

Any viscous transonic equation (VT-equation), describing the flow of rotation bodies with the

viscous and head conducting gas, has the form [1,2]

v
Ugzr T Uyy — auy = UpUgpy-

For v = 0 the VT-equation describes the plane-parallel flow and has the form
Uggr + Uyy = f (xvy) .
In the domain D = {(z,y) : 0 <z <p, 0 <y <1}, where p,l = const > 0, we consider the following

problem for the equation (1).
Problem As. Find a regular solution of the equation (1) in the domain D, satisfying the boundary

conditions
uy (2,0) = 1 (x), uy(z,1) = p2(x),
Ug (O,y):@bl (y)v umc( ) ¢2( )7 Uz (pay):d)?) (y)a

where
sz(m) = C[O7p]7i: 1,2, %‘ (y) S O[Oal]v.] =1,2,3, f(ac,y) € C:(t):z (b)7 f($,0) :f(ib',l) =0,

in addition, natural conditions of agreement are fulfilled.

We note that the conjugate equation to the equation (1) was studied in the works [3,4].

In the present work unique solvability of the problem A, is shown. In this connection, the explicit
form of the solution is obtained with the help of the constructed Green function. The solution has the

form:

l [ l
/nyp, dn+/GfL’y70n¢2() —/Gs(x,yﬁ,n)%(n)dn—
0 0 0
p P
/Gwy£l<p2 d£+/ny£0)901 d§+/ny§n)f(§n)d§dn
0
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TO PROPERTIES OF THE NONLINEAR DIFFUSION - REACTION SYSTEM
WITH INHOMOGENEOUS DENSITY

M. Aripov, Sh.A. Sadullaeva
National University of Uzbekistan, Tashkent, Uzbekistan
e-mail:mirsaidaripov@mail.ru, orif_sh@list.ru

In the domain @ = {(t,x) :t>0,x € RN } investigated properties of the process of a nonlinear
diffusion-reaction with heterogeneous density:

2el) — gio (Jo| o™ [Tul?~> Tu) + ep(a)y(t)u’

(1
76('0(%?”) = div (\x!" w1t | VolP? VU> + ep(x)y(t)v )

u (0,2) = g () > 0,
v(0,2) =vo (z) >0, € RV, (2
where m,n € R, (1,02 > 1 p > 2- given positive numbers, V(.)—grad(.), functions ug (z), vg (x)

~—

v

0,z € RN, p(z) = |z|™", 1> 0,0 < y(t) € C(0,00), € = £1. Particular cases (n =0, [ =0, p=2)
of the system were considered in works [1-4]. There are received the conditions of existence of the
solutions of the problem Cauchy on time.

The system (1) in the domain, where u = v = 0 is degenerated, and in the domain of degeneration it
may have not the classical solution. Therefore it is studied the weak solutions of the system (1) having
physical sense: 0 < u,v € C'(Q) and |z|" v™ 1 |[VulP 2 Vu, |z["w™ ! |VoP~? Vo € C(Q) satisfying to
some integral identity. For the solution of the system (1) have place phenomena of the finite velocity
of a propagation and localization of a disturbance, i.e. there are the functions I (t), l2(t), that
u(t, z) =0 and v (t, ) = 0 when |z| > [; () and |z| > l2 (t), accordingly. The surfaces |z| = l; (¥)
and |z| = I3 (t) are called a free boundary or a front.

In the present work the different types estimates and the exact solutions of the system (1) based on
the self - similar, approximately self-similar approaches and by the method of the standard equations
are received. In the case m +p— 3 > 0 is established asymptotic behaviour of the weak finite solution
and free boundary [ (¢) and asymptotic of the self - similar solution when m +p — 3 < 0.

Using the exact solutions and the estimates of a solution and an estimate of free boundaries the
numerical experiments, visualization of processes described by the system reaction diffusion with
inhomogeneous density carried out.
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INVESTIGATION ONE BOUNDARY PROBLEM FOR THE EQUATION OF A
HIGH ORDER

0.G. Asadova
Baku State University, Baku, Azerbaijan

There was an idea to investigate application method of planimetric to the of the solution problems
for the equations and systems not belonging to typical classification. And as one of the basic stages
of the method of planimetric integral for the equations of mathematical physics is of the boundary
problems corresponding to given mixed problems. There are various methods of study of such problems
one of is the method of the theory of potentials by the help of which one boundary problem in the
present work will be investigated.

The problem of a finding of the solution of the equation

dry(z, \
A0 Niy(e.p) = Fla, .z € (0, ), (1)
with boundary conditions
d*y(z, p) d*y(z, p)
= g ,(s=0, 1); = Vs =2, 2
| = =0 SRS <=2, 2)

is considered. This problem corresponds to the mixed problem for the equation not belonging to
typical classification, i.e. for the equation

29(x,t) 059 oM

oz~ “auior T Vaat

where Rea > 0.
)\2
p= e 3)
valt +b
As the solution of the non-uniform equation under homogeneous boundary conditions is under con-
struction by means of Green’s function, the problem for the homogeneous equation corresponding to
the equation (1), i.e. the equations should be investigated
d*y(z
W21 iy, = 0 )
with boundary conditions (2). The solution of this problem is searched in the form of the sum of
potentials

4
y(@,p) = Kp(z, p)0m(p), (4)
m=1

where K, (z, p) (m =1, 4)are kernels which are defined by means of fundamental and private solution
of the equation (1 ’), and the fundamental solution is defined by the formula

Pz —¢, p)= 4;2 {iem\x—él — e—u\w—é\} (5)

O (1) (m =1, 4) unknown density subject to definition. By direct check it is proved that at all values
of parameter from sector

3
R(;:{,u: ]u!>R78T—5<argu<g+5}

Ky (x, p) kernels are regular functions in area Rs. By means of (4) decision of a problem (1 ),
(2) it is reduced to the decision of system algebraic the equation concerning unknown density vy, (1)
(m =1, 4), which determinant it will be distinct from zero.
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UNIQUENESS OF SOLUTIONS OF LINEAR INTEGRAL EQUATIONS OF THE
FIRST KIND WITH TWO INDEPENDENT VARIABLES

Avyt Asanov, Zuurakan Kadenova
Kyrgyz-Turkish Manas University, Bishkek, Kyrgyzstan
Osh State Social University, Osh, Kyrgyzstan
e-mail:avyt.asanov@mail.ru, kadenova71@mail.ru

We shall consider the integral equation

b t
/K(t,x,y)u(t,y)dy—l—/H(t,m,s)u(

t x
s, x)dr + G(t,x,s,y)u(s,y)dyds = f(t,z), (1)
/]

(t,x) e G=(t,x) € R*: tg <t <T,a<xz<b,
where

A(ta$7y)a tOStSTa GSZJSJ»‘Sb,
K(t,z,y) =
B(t,l’,y), tOStSTa aﬁl‘ﬁyﬁb
Various issues conserning integral qeuations of the first kind and third kinds were studied in[1-3].

In this work with method of nonnegative quadratic form we investigate the uniqueness of solutions of
linear integral equations of the first kind with two independent variables.
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ON INVERSE PROBLEM FOR SYSTEM OF
SECOND ORDER HYPERBOLIC EQUATIONS

Anar T. Asanova
Institute of Mathematics Ministry of Education and Science, Almaty, Kazakhstan
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We study the inverse problem for system of second order hyperbolic equations on ©Q = [0,7] x [0, w]

T At)2 4 Bt ) 2% 4 Ot e+ Dl )a(e) + f(t,) (1)
azat Moz ot e TINE &),
u(t,0) = (1), t€[0,T7, (2)
ou(0, z)
P00 peu0.) = (), wefow] (3)
aU(aI;;m) = 902(‘7:)7 T e [O,w], (4)

where (n x n) matrices A(t,z), B(t,z), C(t,x), D(t,z), n-vector-function f(¢,x) are continuous on
Q, n-vector-function 1 (t) is continuously differentiable on [0, 7], (n X n) - matrices Pi(x), Py(x), n-
vector-functions ¢1(z), @2(x) are continuous on [0,w], n-vector-functions u(t, z), ¢(x) are unknown
functions.

We study the problem of existence and uniqueness of the classical solution of the problem (1)—(4).

Nonlocal boundary value problems for systems of second order hyperbolic equations were considered
by number of authors. Sufficient conditions for the existence and uniqueness of a solution of such
problems were obtained by various methods. The nonlocal boundary value problem with data on
characteristics was considered in [1-2] by the method of introduction of functional parameters. This
method is a modification of the parametrization method [3] developed for the solution of two-point
boundary value problems for ordinary differential equations. In [4-6] the necessary and sufficient
conditions for the well-posed unique solvability of nonlocal boundary value problem are established.

In the present communication the method of introduction of functional parameters is used for
investigating of questions of existence and uniqueness of classical solution of inverse problem (1)-
(4). The sufficient conditions of the unique classic solvability of the inverse problem - the nonlocal
boundary value problem for system of hyperbolic type with unknown parameter (1)—(4) are obtained
and an algorithm of finding its solution is proposed.
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WELL-POSEDNESS OF FRACTIONAL PARABOLIC EQUATIONS

Allaberen Ashyralyev
Fatih University, Istanbul, Turkey
Permanent address: ITTU, Ashgabat, Turkmenistan
e-mail:aashyr@fatih.edu.tr

In the present paper we consider the initial value problem for the fractional differential equation

1

dl;it) + DZu(t) + A(t)u(t) = f(t), 0<t <1, u(0)=0 (1)
in a Banach space E with the strongly positive operator A(t): The well-posed ness of this problem in
spaces of smooth functions is established. In practice, the coercive stability estimates for the solution
of problems for 2m-th order multidimensional fractional parabolic equations and one dimensional
fractional parabolic equations with nonlocal boundary conditions in space variable are obtained. The
stable diffference scheme for the approximate solution of this problem is presented. The well-posedness
of the difference scheme in difference analogues of spaces of smooth functions is established. In practice,
the coercive stability estimates for the solution of difference schemes for the fractional parabolic
equation with nonlocal boundary conditions in space variable and the multidimensional fractional
parabolic equation with Dirichlet condition in space variables and the 2m-th order multidimensional
fractional parabolic equation are obtained.
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GREEN’S FUNCTION OF THE HIGH ORDER OPERATION - DIFFERENTIAL
EQUATIONS IN THE FINITE INTERVAL

G.I. Aslanov, K.G. Badalova
Institute of Mechanics and Mathematics of ANAS, Baku, Azerbaijan
Sumgait State University, Sumgait, Azerbaijan

Let H be a separable Hilbert space. In the space Lo [H; [0, ]| we consider the operator L, generated
by expression

Hy) = (D)"y* +Q(x)y (1)
and boundary conditions
I § ), (1i—k
Bjy o=0 =y (0) + 2 o y&=R(0) =0,
=1
(2)

~ l; i.
By e =1 (1) + 3 87 400 ) =0,

where 0 <[} <lp < ... <lp<2n—1; 0< i<l <..<l,<2n—1; j=1,n.

In the work the Green’s function of the equation [ (y) + py = 0 with boundary conditions (2) is
studied. For this purpose, first we construct the Green’s function of the corresponding equation with
the fixed point £ factors, i.e. of the following problems

(—1)"y™ +Q &)y +py =0, (3)

Bjy
The Green’s function of the problem (3) - (4) is sought as

Gl (5'3777,5’,“) = GO (55,77, fnu) +V (%77,&#) )
where Go (x; 1, &, 1) is the Green’s function of the equation ! (y)+uy = 0 in the whole axis, V' (z;1; €, 1)
is a solution of the corresponding homogeneous equation satisfying to the following boundary condi-
tions

B V (2,1, ) la=0 = —B;Go (2,1, &; 1) |a=0

By V (20,6 1) [o=s = =By Go (21,6 12) o=

The following formulae is obtained for the Green’s function

=0 — B]y ‘Z‘Zﬂ' = 07] = 1)”' (4)

Kl—?n n 4
G (i€ 1) = ——— D e M (E 4 (2,56, ).
k=1

Moreover for p — oo ||r (z;m; €, 1)|| = O (1) regularly with respect to (z,n).
The Green’s function of the problem (1), (2) is a solution of a following integral equation

G (a,m 1) = G <x,n;u>—/0“c*<w,s;u> Q(€) — Q(2)] G (€. : ) d.
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THE EXACT VALUE OF THE UNKNOWN CONSTANT IN ONE HYPERBOLIC
EQUATION

E.M. Akhundova
Institute of Cybernetics ANAS, Baku, Azerbaijan

In [1-2] for the description of vibrations of a column of boring pipes the following equation was
offered:

wy = ga’ ((xw"wm)z —(0/2) :Bwa_lwi) , (1)
where ¢ > 0 - unknown constant number which characterizes a degree of influence of forces of tension
on a column of the boring pipes arising at its elastic deformations a = cu (G/E), p - the factor of
Poisson, G - the module of shift, £-Young’s modulus, g- acceleration of free falling, ¢- a dimensionless
constant. It is supposed, that the axis of abscissa (z > 0) is located on the central axis of a vertical
chink and directed upwards, the axis of ordinates to serve for the description of cross-section deviations
of a w=w(x, t) column, ¢ - time.

It is required to find unknown numerical value of a constanto in the equation (1).

The problem is solved on the basis of theoretical group views and the theory of resistance of
materials. Dimension of maximal wide algebra of Lie as supposed by the equation (1) is equal to
three: L3, and basic infinitesimal operators of this algebra are defined by following proportions:

0 0 0 0 0

It has appeared that using the group of transformations as determined by the operatorXs:

b/aw’ (2)
And also by defining of factor of Poisson it is possible unequivocally to calculate unknown numerical
value of a constant o from the equation (1). Here b- parameter of the group. It was found out
thato = 1.

Due to use of transformations (2) there is a arise a question: - the Algebra L3 contains infinitely
much more infinitesimal operators then why for the decision of a task we give preference exactly to
the operatorXs?

Answering to this question it is possible to note that the operator Xo, to within constant factors,
appears the only thing in all algebra L3 which defines the group of the transformations and leaving
constant value of time. Therefore, it looks natural if to try to define with the use operators of algebra
L3 quantitative value of any size, indifferent to changes of time (for example, a constant o), so for this
purpose more suitable to within constant factors is the operator Xy € L.

/ / /
T :ebx,t =t,w =e
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SOME PROPERTIES OF ONE STURM-LIOUVILLE TYPE PROBLEM WITH
ABSTRACT LINEAR OPERATOR

Kadriye Aydemir, Hayati Olgar, O. Sh. Mukhtarov

Gaziosmanpasa University, Tokat, Turkey
e-mail:kaydemir@gop.edu.tr, hayatiolgar@gop.edu.tr, muhtarov@gop.edu.tr

In this work, we study the differential-operator equation
L(u) := —u"(z) + q(z)u(z) + (Bu)(z) = Mu(x), z € [-1,0) U(0,1]
together with boundary condition at x = —1
Ly(u) :== aqu(—1) + agu/(—1) =0
transmission conditions at the point of discontinuity = = 0,
Lo(u) := u(+0) — ou(—0) = 0,

L3(u) := u/(+0) —yu/(=0) = 0
and eigenparameter-dependent boundary condition at x =1
Ly(u) = MBiu(l) — fyu/ (1) + fru(l) — Bou'(1) = 0,
where B : La(—1,1) — Lo(—1,1) is an abstract linear operator with domain of definition D(B) D
W2(—1,0) ® W3(0,1), q(x) is a given real-valued function which is continuous in both [~1,0] and
[0, 1](that is, continuous both in [—1,0) and (0,1] and has finite limits ¢(+£0) = limy_10¢(x)), A is
a complex eigenvalue parameter and the coeflicients 0, v, a1, aef31, 55, 01, O2 are real numbers, dy >

0, a? + a3 # 0 and B3] B2 — f1 35 > 0. We investigated isomorphism, coerciveness and resolvent of the
considered problem and derive asymptotic approximation formulas for the eigenvalues.
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SOLUTIONS BEHAVIOUR OF THE SINGULAR PERTURBED SYSTEM OF
ORDINARY DIFFERENTIAL EQUATIONS IN PARTICULARLY CRITICAL
CASES

S. Karimov, M.A. Azimbaev, 1. Bektenaliev
Osh State University, Kyrgyzstan, Osh
e-mail:azimbaev-muhtar@rambler.ru

The problem under consideration is as follows:
#'(t,e) = D(t)x(t,€) +e[f(t) + B(t)x(t, )] + g(t, z(t, €)), (1)

z(~To.e) = 2°(¢), [2°(e) || = Ofe), (2)
where D(t) = diag(A1(t) = (t+4)", Xo(t) = (t —49)"),n =4k + 1,k =0,1,2, ..., > 0 small parameter;

F(#) = colon(f1(t), f1(t));  B(t) = (be;(t)1;
[—To, To]-segment of actual axis, 0 < Ty open radius circle r > 14+d (d > 0) with a centre at the point
of (0,0); t € Sr, A(t,x) = (t,x1,22) : t € Sy, 2] < 6(j =1,2),0 < § — const, (S, )-space of analytical
functions in S,
For the solution of z(t, €) = colon(x1(t,€), xa(t, €)) we will look in the class Xy (t,¢) € ®(S,), (k= 1,2)
at ¢.

We will demand the solution of the following conditions:

I Let fi(t) € ©(S,); bj(t) € ®(Sr); g(t, )P(A(t,x))(k,j = 1,2); in the sphere of A(t,x) there is
inequality of ||g(t,x) — g(t,2)|| < M|z — z||max{||z]|, ||Z||}, where 0 < M.

Let To = tggmg1y- Then Re(t £0)*+1 (k=0,1,2,...) changes the digit at the segment of [—Tp, Tp]
Re(t£i)*+tl <0 at T <t<0, Re(t+i)* > at 0<t<T.

II. We will consider that if (t1,¢2) -inner point of the sphere of Hy , then the harmonic function is
JmMq(t1,t2) > 0, where Hy = [ABC D]-rhombus with apexes in the points: A(—Tp,0), B(1,0),C(T,0),
D(-1,0). We Wlll put a question on closeness of the solution of perturbed and unperturbed problems
in the case of exchange of stabilities at the segment [—Tp, Tp| at sufficiently small values e.

In the paper [1] the solutions behavior of the tasks (1), (2) for the system of the type of (1)
has been analyzed at D(t) = diag(Ai(t)) = (t + i), A2(t)) = (t — i) at the segment of [-1,1], when
B(t) =0; f(t) = —colon(x1,x2); g(t,x) = yr1x200lon(x1, x2), Wherey = const.

In this particular work we are analyzing the solutions behavior of the task (1), (2) at the segment of
while completing the requirement of I, II. L
Theorem: Let conditions I, II be fulfilled. In that case for the problem (1), (2) at =Ty <t < Tp—d(¢)
there is the only solution and the value is correct for it ||z(t,e)|| < cw(t,€), where 0 < ¢ — const

Wit e) = e at _T0<t<TO—5(5) (0<p< )
O = To—5()<t<T0—5() (3 SpS%),

d(g) > 0 continuous function at 0 < e <eg (g9 — const.), at that limg_@g(s) =
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SOLVABILITY OF THE NONLINEAR TWO POINT BOUNDARY VALUE
PROBLEM FOR A SYSTEM OF INTEGRAL DIFFERENTIAL EQUATIONS

Elmira A. Bakirova
Institute of Mathematics MES RK, Almaty, Kazakhstan
e-mail:bakiroval974@mail.ru

Consider the nonlinear two point boundary value problem

CC% :fo(t,$)+/f1(t,s,x(s)ds>, te(0,7), (1)
0
9((0),2(1)) =0, (2)
where fo: [0,7] x R" — R"™, f; :[0,7] x [0,T] x R — R™ are continuous.

Problem (1),(2) is 1nvest1gated by parametrization method [1]. We take step h > 0 and make
partition of interval on N parts. Denote by x,(¢) the function z(t) restricted to the r-th interval
[(r—1)h,rh).

We introduce A\, = z,[(r — 1)h] and change the variable u,(t) = z,(t) — A\, on each interval [(r —
1)h,rh). Then, we obtain the equivalent multipoint boundary value problem with parameters

jh

dur = folt,ur + A\) + Z / 1(t,s,uj(s) + Aj)ds, te[(r—1)h,rh), (3)
T=NG=0n

u[(r—1)hl =0, r= (4)

g()\l,)\N + hm uN( ) (5)

As + tlir}{lious(t) = )\s+1, s=1,N — 1. (6)

Cauchy problem (3),(4) at fixed values A = (A1, Ag,..., AN), is equivalent to the following integral
equation

t N jih
ur(t) = /( fo(ryup(7) + Ar) + Z /(j fi(7,s,u;(s) + Aj)dsdr, t € [(r —1)h,rh), (7)

r—1)h o1/ G-Dh

(6) we find . lir}lla OuT(t), r = 1, N, and substituting the corresponding in (4),(5) we obtain a system
—Trhn—
of nonlinear equations
Qun(\u)=0, XeR". (8)
Propose an algorithm for finding a solution to the problem with parameters (3)-(6). On the basis
of the parametrization method [1] sufficient conditions of convergence of algorithm and existence of
the isolated solution of a problem (1)-(3) are received.
REFERENCES
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ANALOGUES OF THE TRICOMI PROBLEM FOR THE LOADED THIRD ORDER
DIFFERENTIAL EQUATION

U.I. Baltaeva
Urgench State University, Urgench, Uzbekistan
e-mail:umida baltayeva@mail.ru

The necessity of the consideration of the parabolic-hyperbolic type equation was specified in 1956 by
I.M.Gel‘fand [1]. He gave an example connected to the movement of the gas in a channel surrounded
by a porous environment. Inside the channel the movement of the gas was described by the were
equation, outside by the diffusion equation. Recently, loaded equations have been of the great interest
owing to intensive studying the problems of the optimal control of the agro economical system, of
the long-term forecasting and regulating the subsoil waters layer and soil moisture. First, the most
general definition of the loaded equation was given by A.M. Nakhushev. He also gave notions and
detailed classification for different loaded differential, loaded integral, loaded functional equations and
considered their numerical applications.

We consider the equation

023{ Ugz — Uy — M — pyu(z,0), (z,y) € Q, (1)
ox Ugg — Uyy + Aot — MQU(.T, 0)7 (l‘, y) €
in the domain Q = Q1 U Q9, where €y is the domain bounded by segments AB, BBy, ByAg, AgA of
the straight lines y =0, z =1, y=h and x =0, i.e. {0 <z < 1,0 <y < h}, Qo is the characteristic
triangle bounded by the segment AB of the axe Ox and by characteristics AC’ x+y=0,BC:z—y=1
of the equation (1) outgoing from the points A, B and crossing on C ( 55 %)

In the equation (1), A;, p;, ¢ = 1,2 are given real parameters.

To find the function u(z,y) from the class of functions W = C () NC*(QUAAUAC) ﬂCg’j;(Ql) N

Cg}o’j;(ﬂg) satisfying the equation (1) in the domain §2; U Q9 and satisfying the following conditions
w0,y) =e1(y), wl,y) =w2(y), u(0,y) =ws(y), 0<y<h, (2)

Oou(zr,
w(z, —x) = 1 (), du(z,y)

on
Moreover, the following gluing conditions
uy(z,4+0) = uy(z,-0), 0 <z <1 (4)

should be fulfilled on the lines of the type changing.
Here ¢;(y) (i = 1,3), ¥1(z), ¥2(x) are given real-valued functions.
Theorem. If A1 > 0,1(0) = 11(0),

i(y) € ClO;AINCH 0 h), §=T1.3, (5)
Uy (x ecl[ }mcﬁ( 2), wz(x)ec[o;;]m(ﬂ(o;;). (6)

then there exists a unique solution to the problem T.

=1y(z), 0<z<1. (3)

y=—x
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THE SOLUTION OF THE SPEED OF THE THE WAVES AT THE POROUS
PHASES

N.V. Bayramova
Baku State University, Baku, Azerbaijan
e-mail:n_bayramova@mail.ru

Nonlinear waves evolution in porous medium with two-phase pore filling has been created. The
mathematically posed problem for one-dimensional and isothermic case is led to the solution of the
mass and momentum conservation equation

Oa;p; n o piv;

Ot Oz 0, artas ’ ()
0 (aipivi) O (aipivivy) 0o OP ;
= 01 + oy — — (—1)" Rys. 2
ot on ligg TGy ~ (71 Pz @)
We take the connection between stress and deformation of solid phase in the form
0 (aipivi) 0 (ozipl-vivi) Oo oP i
= 01— — — (—1)" Ryo. 3
ot or 5z T Oigy — (T R )
The system of equations (1)-(3) is completed by the thermodynamic equation of phase states
p1=p1(0,P),p2=p2(P). (4)

The equations (1)-(4) are completed by the following kinematic relation

361 3617)1 _ 8v1
ot o T (5)

Using the length and time resealing
861 861’()1 61}1
o -1 (©
ot ox ox
we rewrite the system of equations (1)-(5) in new variables.
At the first approximation the system of equations (1)-(5) is led to the system of homogeneous
equations

g )Dyoy + a(O)L1P1 + ,0(0)04(1) C_lago)Pg )U§0) =0

(0) §)+a§)BP1 a()p()vél)_o

<><>§>+C 01+61§>p1:o (7)
(0) ( )

51) + c_lago)Pl =0
(1) (1)

bo (0’1 +P1) = ager, ap " +ay’ = 0;

The system (7) has a nontrivial solution if its determinant vanishes, that gives the following dispersion

equation with respect to the velocity of linear waves c:

O‘SO) (O)b [ago)pgo) (L1 — D7) +p§0) (O)Bl] At
+ {ag )p(o) (a(o)ang —agli + a( ) o0 )bo — fypgo)bo) + ago)pgo) (ag )pg )bo — aoBlﬂ o (8)
—aéo)pgo)ao = Oe; = —c_lvil).
The coefficients of this equation are constants. Equation (8) has a pair of roots corresponding to
propagation of longitudinal waves in solid and fluid phases.
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AN ANALOGUE OF THE TRICOMI PROBLEM WITH INTEGRAL GLUING
CONDITIONS FOR PARABOLIC-HYPERBOLIC EQUATION

A.S. Berdyshev, N. Akhtaeva

Kazakh National Pedagogical University, Almaty, Kazakhstan
e-mail:berdyshev@mail.ru, 260503@mail.ru

Consider the equation
aH(x)+2H (—z)

Upy — Doy

u(z,t) = Au (1)

in the domain = QUQUAA,. Here H(z) is a Heaviside function and Df, is the Riemann-Liouville
fractional differential operator [1], @ = {(z,y) : 0 <2 < 1,0 <y < 1}, Q9 is the characteristic trian-
gle with endpoints A (0,0), D (—=1/2,1/2), Ay (0,1).

For A > 0 and 0 < a < 1 given, we formulate the following problem

Problem T. To find a solution of the (1) from the class of functions

W= {u: D tue € (Q), taa Dyu € C (), ue C (F) NCHQ)],
satisfying the initial condition

lim y'~“u(z, y) = ¢(z), 0 <z <1,
y—>

together with the boundary conditions
u(=y/2,y/2) =¢i(y), 0<y <1,
u(l,y) =va(y), 0<y <1
and the gluing conditions
DG (+0,8) =u(=0,y), 0 <y <1,
y
Dy s (40,) = [ s (0,000 VAW~ 1) dt 0 <y < 1,
0
Here w(x),v;(y) (j =1,2) are given functions.
We would like to note work by V.A.Nakhushev [2], where non-local problem with other gluing

condition for (1) in the case when A\ = 0 was studied. In this work we will equivalently reduce the
formulated problem to the second kind Volterra integral equation regarding a function u;(0,y).

REFERENCES

[1] A.V. Pskhu. Partial Differential Equations of Fractional Order, Nauka, Moscow, 2005, 200 p.(Russian)
[2] V.A. Nakhusheva. Boundary value problems for mixed type heat equation // Doklady Adygskoi Mezhdunarodnoi
Akadem Nauk, Vol.12, Issue 2, 2010, pp. 39-44(Cherkesskoi).

179



yic Wory,
st ‘4,

N\
The 4" Congress of the Turkic World Mathematical
TUMS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2071

s

condrees 5,
9. ‘4;
205 reoyye™

N
%,

ON A NON-LOCAL BOUNDARY PROBLEM FOR PARABOLIC-HYPERBOLIC
EQUATION INVOLVING RIEMANN-LIOUVILLE FRACTIONAL DIFFERENTIAL
OPERATOR

A.S. Berdyshev, A. Cabada, E.T. Karimov

Kazakh National Pedagogical University, Almaty, Kazakhstan
University of Santiago de Compostela, Santiago de Compostela, Spain
Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan
e-mail:berdyshev@mail.ru, alberto.cabada@usc.es, erkinjon@gmail.com

We define the following sets:
Qpar ={(z,y) : 0<2z<1,0<y <1},
Qpypo is the characteristic triangle with endpoints A (0,0), D (—1/2, 1/2) Ap (0,1) and
Qpyp1 is the characteristic triangle with endpoints B (1,0), C'(3/2,1/2), By (1, )
So, for A > 0 and 0 < a7 given, we consider the following equation in the domain € = €4, U pyp0 U
thpl U AAy U BBy:
Lu = \u, (1)
where
Ugg — Dyu, if (x,v) € Qpar,
Lu= ¢ Uge —Uyy, if (2,9) € Qnypo,
Ugx — Uyy, if (ZE, y) € thpla
and D is the Riemann-Liouville fractional differential operator [1].
Problem A. To find a regular solution of the (1) satisfying the initial condition

lin%)Dg‘y_lu(a:,y) =w(r),0<z<1
y—?
together with the non-local boundary conditions

ASYA [ (60)] + a0 () u (=0, ) = bo (y), 0 < y < 1/2,

d
A [dyuwl)} +ar () us (14+0,9) =bi (), 1/2 <y < 1,

and the gluing conditions
Dy u(+0,y) =u(=0,y),0<y <1, Di'u(1-0,y) =u(1+0,y),0<y <1,
H Jo [\/X (y — t)]

Dy e (10.5) = [ s (0.0 =5
0

dt, 0 <y <1,

D, ua ( uz (1+0,¢) [1+2a1(t)] Jo [\f)\(y—t)} dt +u(1,1) Jy {ﬁ(y—l)},0<y<1.

@\JH

Here 0y = —% +i%, 61 = % + Z?y 0<y<1l,w(z),ay),bjy) (j=0,1) are given functions
such that a; (y) # —%, ag(0) # —1, Agy\f [f (y)] is an integral operator defined in [2].

REFERENCES

[1] A.V. Pskhu. Partial Differential Equations of Fractional Order // Nauka, Moscow, 2005, 200 p. (Russian)
[2] M.S. Salakhitdinov, A.K. Urinov. Boundary Value Problems for Equations of Mixed Type with a Spectral Parameter,
Fan, Tashkent, 1997, 167 p.(Russian)
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THE COMPARISON OF APPROXIMATE SOLUTION OF ORDINARY
DIFFERANTIAL EQUATION USING THE MODIFIED KRASNOSELSKII
ITERATION METHOD

Necdet Bildik, Yasemin Demirel
Celal Bayar University, Campus, Manisa, Turkey
e-mail:necdet.bildik@bayar.edu.tr, necdet_bildik@yahoo.com,
n.bildik@bayar.edu.tr, jasmin_ demirel@hotmail.com

In this paper, we used the Picard Succesive Iteration Method and Modified Krasnoselskii Iteration
Method in order to solve the ordinary linear differential equation having boundary condition.Finally,
it is shown that the accuracy of new iteration method (which is called Modified Krasnoselskii Iteration

Method ) is substantially improved by imploying variable steps which adjust themselves to the solution
of the differential equation.

REFERENCES

[1] Andrzej Granas, James Dugundji. Fixed Point Theory // Springer Monographs in Mathematics, USA, 2000.
[2] D.R. Smart. Fixed Point Theorems // Cambridge University Press, Great Britain, 1974.

3] Ravi P.Agarval, Maria Meehan, Donal Oregan // Fixed Point Theory and Application, Cambridge University Press,
UK, 2004.

[4] Shepley L. Ross. Differential Equations // Third Edition, Canada, 1984.

[5] Vasile Berinde. Iterarative Approximation of Fixed Points // North University of Baia Mare,Romania, 18 Juin 2007.
[6] Vasile L. Istratescu. Fixed Point Theory an Introduction // D.Reidel Publishing Company, Holland, 1981.

(7]

Boyce E. William, Richard C. Diprima. Elementary Differential Equations and Boundary Value Problems // Third
Edition,USA, 1976.

ON A SOLVABILITY OF THE SINGULAR CARLEMAN-VEKUA DIFFERENTIAL
EQUATION

N.K. Bliev
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:bliyev.nazarbay@mail.ru

Existence of continuous solutions of the Carleman-Vekua differential equation with a singular point
of the pole type is investigated. The necessary condition for existence of continuous solutions is

given. The fact of existence of continuous solutions for a broad class of the singular Carleman-Vekua
equation’s coefficients is proved.

Consider the following singular at z = 0 Carleman-Vekua differential equation
ow N A(z) B(z)

g 7 =0 1
0z ; vt (1)
Wherez:x+iyEG:{|z|<1}and%:% 8%4—@'8%.

The above said is true for all differential equations that can be reduced to
ow A1 (Z) Bl(z)i

= =0 2
oz TRl T T 0 2
where A1(z) and Bj(z) belong to L*(G) (A = B = 0 outside G. The equation (2) can be reduced to
(1).
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THE SOLUTIONS OF BURGERS’ EQUATION BY THREE DIFFERENT
METHODS

H. Bulut, T. Partal
Firat University, Elazig, Turkey
e-mail:hbulut@firat.edu.tr, hypatiaaa®hotmail.com

In this paper we present a comparative study between three different methods for solving the
Burger’s equation, namely the numerical finite difference method and the semi-analytic methods;
Adomian decomposition method, the Homotopy Perturbation method.

REFERENCES

[1] Abdul-Majid Wazwaz. Partial Differential Equations Methods and Applications // Saint Xavier University, Chicago,
Tlliois, USA, 2002.

[2] Selcuk Kutluay, Ahmet Refik Bahadir, Ali Ozdes. Numerical Solution of One Dimensional Burgers’ Equation: Explicit
and Exact-Explicit Finite Difference Methods // J. Comp. App. Maths., Vol.103, 1998, pp. 251-261.

[3] Turgut Ozis, E.N. Aksan, Ali Ozdes. A Finite Element Approach for Solution of Burgers’ Equation // Applied
Mathematics and Computation, Vol.139, 2003, pp. 417-428.

[4] H. Bateman. Some Recent Researhes on the Motion of Fluids // Monthly Weather Rec., Vol.43, 1915, pp. 163-170.

[5] J.M. Burgers. A Mathematical Model Illustrating the Theory of Turbulence // Adv. in App. Mech., Vol.1, 1948, pp.
171-199.

NEW MULTIPLE SOLUTION TO THE BOUSSINESQ EQUATION AND THE
BURGERS-LIKE EQUATION

H. Bulut, M. Tuz, T. Akturk

Firat University, Elazig, Turkey
e-mail:hbulut@firat.edu.tr, eturhan@firat.edu.tr, tolgaakturk85Chotmail.com

In this paper by considering an improved tanh function method, we found some exact solutions of
Boussneq and Burgers-Like equation. The main idea of this method is to take full advantage of the
Riccati equation which has more new solutions. We found some exact solutions of the Boussinesq
equation and the Burgers-Like equation.

REFERENCES

[1] E.J. Parkes, B.R. Duffy. Travelling solitary wave solutions to a seventh-order generalised KdV equation // Physical
Letters A, Vol.214, 1996, pp. 271-272.

[2] E.J. Parkes, B.R. Duffy. Travelling solitary wave solutions to a compound KdV-Burgers equation // Physical Letters
A, Vol.229, 1997, pp. 217-220.

[3] Z.B. LI. Exact solitary wave solutions of nonlinear evolution equations//Mathematics Mechanization and Applica-
tion.Academic press, 2000.

[4] Z.B. LI, M.L. Wang. Travelling wave solutions to the two-dimensional KdV- Burgers equation // Journal of Physical
Letters A ,Vol.26, 1993, pp. 6027-6031.

[5] E.J. Parkes. Exact solutions to the two-dimensional Korteweg-de Vries-Burgers equation // Physical Letters A,
Vol.27, 1994, pp. 497-501.
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TWO TRI-HARMONIC HYBRID GREEN-NEUMANN FUNCTIONS FOR THE
UNIT DISC

Saule Burgumbayeva
L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:saulenai@yandex.ru

Convolution of the biharmonic Green and the harmonic Neumann functions leads to a hybrid tri-
harmonic Green function, also harmonic Green and the biharmonic Neumann functions leads to a
hybrid tri-harmonic Neumann function. Related boundary conditions are of Dirichlet-Neumann and
Neumann-Dirichlet type. On the basis of the biharmonic Green function given by Almansi [1] two
dual Dirichlet problems and a Dirichlet-Neumann problem arise.

Definition. Let for z,{ € D, z # (,

Hy(z,) = — / Gz, O)NL(C, C)dd
D

™

This function is called a hybrid tri-harmonic Green function. This hybrid tri-harmonic Green function
is seen to be the solution to the Dirichlet problem
8:0:H3(2,¢) = =% [ G1(2,¢)N1(C, ¢)dédiy = Ha(z,¢), Ha(2,¢) = 0 for z € ID.
D

Theorem. The Dirichlet-Neumann problem
(0.0:)3w=f in D, w=r9, 0.0:w=n1, 0, (8285)2 w =y on D,

1 2y

2mi “
for f € L,(D;C), 2 < p, v0,71,72 € C(OD;C), ¢1 € C is uniquely solvable if and only if

I¢]=1

1 d 2
o [ 20 =2 [ frazan
oD D
The solution is given as
1 d 1 d
w2) = g [ OO + o [1(Om0F -
oD oD
1 d 1
i [ O8O ~ - [ 1O Odédn
oD D
where ) )
gl(ZaC): 1—2’5_}— 1_24-_]-7
() = (1= 1) | T log(1 = 20) + S lou(1 - 20+ 1]
REFERENCES
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[2] H. Begehr. Dirichlet problems for the biharmonic equation // Gen. Math., Vol.13, 2005, pp.65-72.

[3] H. Begehr, C.J. Vanegas. Iterated Neumann problem for higher order Poisson equation // Math. Nachr. Vol.279,
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[4] H. Begehr, T.N.H. Vu, Z.-X. Zhang. Polyharmonic Dirichlet problems // Prof. Steklov Inst. Math. Vol. 255, 2006,
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FRACTIONAL CALCULUS OPERATOR METHOD FOR THE CONFLUENT
HYPERGEOMETRIC EQUATION

Necdet Catalbas, Resat Yilmazer, Erdal Bas
Firat University, Elazig, Turkey

e-mail:ncatalbas@firat.edu.tr

By means of fractional calculus techniques, we find explicit solutions of confluent hypergeometric
equations. We use the N—fractional calculus operator N* method to derive the solutions of these
equations.

Theorem. Let y € {y:0# |y, <oo;u € R} and f € {f:0#|fu] <oo;u€R}. Then the nonho-
mogeneous confluent hypergeometric equation
Lly,riv,tl=wr+mp(y—r)—yr=f (r#0), (1)

has particular solutions of the forms:

y= (e e ] (2)
{{ fr’Y 1 A/ . e—T'r—T:| B €T7'T_1} ) (3)
T—y
Where y,, = % (n=0,1,2),yo=y=y(r), r €C, v and T are given constants.
REFERENCES

[1] K. Nishimoto. Kummer’s Twenty-Four Functions and N —Fractional Calculus // Nonlinear Analysis, Theory, Methods
& Applications, Vol.30, No.2, 1997, pp. 1271-1282.

[2] 1. Podlubny. Fractional Differential Equations: An Introduction to Fractional Derivatives // Fractional Differential
Equations, Methods of Their Solution and Some of Their Applications, Mathematics in Science and Enginering,
Vol.198, Academic Press, New York, London, Tokyo and Toronto, 1999.
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ON THE SOLVABILITY OF GOURSAT PROBLEMS FOR NONLINEAR PARTIAL
DIFFERENTIAL EQUATIONS OF FOURTH ORDER

Marat Chamashev

Osh State University, Osh, Kyrgyzstan
e-mail:marat2712@rambler.ru

It is considered boundary value problem

u(0,y) = ©1(y), uz(0,y) = 2(¥), uzz (0, ) = @3(y), (1)
u(x,0) = 7(x),01(0) = 7(0),7"(0) = 3(0),0 <z < ¢, (2)

for the equation
uxxxy'+'au ::f(xvyau?uxauyauxxauxyauxxxauxmy)a (3)

where 0 # a = const, (z,y) € D = {(z,y) : 0 <2 < £,0 <y < h}, f(x,y, u, Uz, Uy, Uzg, Uzy, Uzzz, Uzzy)
- smooth function in arguments [1,2].
This problem will solve by the contraction mapping theorem of Banach [3-5].

REFERENCES
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100 p.

[4] B.S. Ablabekov. Inverse problems for pseudo-parabolic equations // Bishkek, Ilim, 2001, 180 p.

[5] T.D.Djuraev, A.Sopuev. On the theory of partial differential equations of fourth order //Tashkent, Fan, 2000, 144 p.
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VIBRATION PROBLEMS FOR THE CUSPED PLATES ON THE BASIS OF THE
REFINED THEORIES'

Natalia Chinchaladze
1. Vekua Institute of Applied Mathematics of Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia
e-mail:chinchaladze@gmail.com

The investigation of cusped elastic prismatic shells, in particular plates, takes its origin from the
fifties of the last century, namely, in 1955 I.Vekua [1]-[3] raised the problem of investigation of elastic
cusped plates, whose thickness on the whole plate or on a part of the boundary vanishes. Such
bodies, considered as three-dimensional ones, occupy three-dimensional domains with non-Lipschitz
boundaries, in general. In practice, such plates and beams are often encountered in spatial structures
with partly fixed edges, e.g., stadium ceilings, aircraft wings, submarine wings etc., in machinetool
design, as in cutting-machines, planning-machines, in astronautics, turbines, and in many other areas
of engineering (e.g., dams). The problems mathematically lead to the question of posing and solving
of boundary value problems for even order equations and systems of elliptic type with the order
degeneration in the static case and of initial boundary value problems for even order equations and
systems of hyperbolic type with the order degeneration in the dynamical case (for corresponding
investigations see the surveys in [4], [5], and also I.Vekua’s comments in ([3], p.86)). Some satisfactory
results are achieved in this direction in the case of Lipschitz domains but in the case of non-Lipschitz
domains there are a lot of open problems. To consider such problem is a main part of the objectives
of the present talk. The talk is organized as follows: 1. In the first section special flexible cusped
plates vibrations on the base of the classical (geometrically) non-linear bending theories (the system
of equations of the classical geometrically nonlinear bending theory of isotropic plates in static case
can be found, e.g., in [6-7]) is investigated; 2. In the second part concrete problems for cusped plates
for Reisner-Mindlin type models are studied (case of constant thickness is considered, e.g., in [8]); 3.
In the third part a fluid-solid interaction problem is considered

REFERENCES
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[6] S. Timoshenko, S. Woinovsky-Kriger. Theory of Plates and Shells // Mcgraw-Hill Book Company, INC, New Yourk-
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THE FINITE METHOD ELEMENT FOR SOLVING THE INVERSE PROBLEM
FOR THE HELMHOLTZ EQUATION

G. Dairbaeva
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:Lazzat.Dairbaeva@kaznu.kz

In the report the method of the continuation of the solution the Helmholtz equation to the zone
of inaccessibility is suggested. As a result of solving of continuation problem one manages to regen-
erate the value of the solution the Helmholtz equation in the zone of inaccessibility. The solution
of the continuation problem is carried out by the way of changing this problem with some special
inverse problem which is solved on the bases of combination of the finite method element [1] and the
optimization method [2].

In the domain Q = Q x (0, +00), Q= (=b,b) x (—b,b) C R? = {(z,y)} consider the wave equation

evy = Av — j°,
where £ > 0. Let function v, j admit the separation of variables : v(z,y,t) = u(z,y)T'(t), j°(z,y,t) =
fi(z,y)T(t). Let T(t) = e and replacing v = ue™?, we shall get the Helmholtz equation
Au+ wiju = fl’
2

where w; = ew?”.
The source fi(x,y) = 0(a — |z|)0(a — |y|), where |z| < a,|y| < a is in the center of the domain

Q = [~b,b] x [~b,b]. Let us introduce the following notations for subdomains of the domain Q
Glz{(x,y)eﬁz—ngg—d, —bgygb},ng{(x,y)Eﬁ:—dﬁxﬁd, —bgygb},
Gi}f:{(x,y)EQ:—anga, a<y<c}, Gy ={(z,y) eQ:—a<z<a, —c<y<—a},

Gy = {(:v,y) eN:d<z<b, -b<y< b} , where G, G are antennas.

The dielectric constant is equal to
e, (x,y) € Gs,
e=<¢e9, (z,y) € G2\Gs,
€3, (x,y) S G1UG4.
In the domain €2 consider the initial-boundary value problem
Au+ wiu = fi, (x,y) € 9, (1)
u(=b,y) = f(y), ye(=bb), (2)
uz(—=b,y) =0, y € (=b,b), (3)
u(z,—b) =u(x,b) =0, x € (=bb). (4)
It is supposed that there are the conditions of splice for the solution of (1)-(4):
g1ty (a —0,y) = eguy (a4 0,y), e2uz (—a—0,y) =c1uy (—a+0,y), y € [a,c]U[—c, al,
e1ugy (z,c —0) = equg (x,c+0), e2uy (z,—c —0) = c1uy (x,—c+0), z € [—a,al.
esty (—d — 0,y) = eguy (—d+0,y), eauy (d—0,y) = e3u, (d+0,y), y € [-b,b],
The problem (1)-(4) is ill-posed.
REFERENCES
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THREE-POINT BOUNDARY PROBLEM FOR SINGULARLY PERTURBED
INTEGRAL-DIFFERENTIAL EQUATIONS

Muratkhan K. Dauylbayev, Alina N. Azanova
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail :dmk57@mail.ru, alina_azanova@mail.ru

Three-point boundary value problem for singularly perturbed linear third order differential equa-
tions considered in [1], there analytical formulas and asymptotic in small parameter representation of
initial and boundary functions are obtained using the fundamental system of solutions of singularly
perturbed homogeneous linear differential equation of third order. Constructive solutions and formula,
asymptotic in small parameter estimates for the solution of the three-point boundary value problem
for singularly perturbed linear differential equation of third order.

In this paper we consider the linear integral-differential equation of third order with a small param-
eter multiplying the highest derivative in the interval [0,1]:

1

Ley(t,e) =y + A(t)y" + B(t)y' + C(t)y = F(t) + / (Ho(t, x)y(x,e) + Hi(t, 2)y (z,€)) dz (1)
0
with boundary conditions
Hly(t7€) =Yy (036) = «, Hgy(t,«S) =Yy (t0,5) = ﬂa H3y(t7€) = y(17€) =7, (2)

where «, 3, v - some known constants independent of £, and 0 <ty < 1.

In this paper an analytical formula is obtained for solving of the integral-differential boundary value
problem (1), (2). Obtained asymptotic in small parameter estimates for the solution of the three-point
boundary value problem (1), (2). As ¢ — 0, these estimates allow us to set the boundary problem (1),
(2) the existence of the phenomenon of an initial jump in the zero-order [2] at ¢ =0

W09 =0, yo.a=0(1). yoa-o(3).

REFERENCES
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ON A FREDHOLM PROPERTY OF THE SECOND ORDER CAUCHY-RIEMANN
PROBLEM IN ARBITRARY DOMAIN UNDER NON-LOCAL BOUNDARY
CONDITIONS

A.Y. Delshad Gharehgheshlaghi, A.N. Aliyev
Institute of Mechanics and Mathematics of ANAS, Baku, Azerbaijan

e-mail:ali-delshad@rambler.ru

Let‘s consider the following problem:
To find a solution of the problem

Bu () O3 () 9
023 + 8:51833%_0’ x = (x1,22) € D C R?, (1)

satisfying to the following boundary condition

21,6 xX u\xr
22:1 an:o aﬁ)m (1) 82113% + 27271:1 O‘%k (1) %T(m) + aﬁ) (1) u(x) ‘762:%(901) =

= Q4 (:L'l)a ] = 17273’ x € [al’bl]’

(2)

where, i = \/—1, the coefficients of the boundary condition (2), and the right hand sides are complex-

valued continuous functions. These boundary conditions are linear independent. It should be noted
that here the function

U(x=¢) = ol 52);;0 S (w2 =& +i(zr - &) {lnfre —L+i(rr—&) -1} (3)
is the fundamental solution of the equation (1). Using the given equation and fundamental solution,
the main relations are obtained for u and for the derivatives x1, z2, x%, :U% and x_jxo of u. The second
parts of these main relations (the parts related to the boundary) are necessary conditions. From these
conditions, the condition obtained for u is regular the necessary conditions obtained for the derivatives
contain singular integrals. Using given boundary conditions, these singularities are regularized. The
obtained regular expressions together with boundary conditions are indeed sufficient condition for the
Fredholm property. The boundary value problem is also considered for the complex type equation [1],

2].
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SOLUTION OF THE LINEAR DIFFERENTIAL-ALGEBRAIC EQUATIONS BY
THE LAPLACE ADOMIAN DECOMPOSITION METHOD

Nurettin Dogan, Omer Akin
Gazi University, Ankara, Turkey
TOBB Economy and Technology University, Ankara, Turkey
e-mail:ndogan@ymail.com, omerakin@etu.edu.tr

In this paper, we present Laplace-Adomian decomposition method to solve constant coefficients
linear differential-algebraic equations. Some examples are presented to show the ability of the method
for differential-algebraic equations. The results obtained are in good agreement with the exact solution.
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INVERSE SCATTERING PROBLEM FOR THE STURM-LUIVILLE OPERATOR
WITH SPECTRAL PARAMETER IN THE DISCONTINUITY CONDITION

H.M. Huseynov, Jamshidi Pour
Institute of Mathematics and Mechanics, Baku State University, Baku, Azerbaijan
e-mail:asyl.ch.top@mail.ru, achacha@mail.ru

Consider differential equation

—y" + q(x)y = Ny, € (=00, +00)
with conditions
y(a + 0) = y(a - 0)7
y'(a+0) —y'(a—0) = Ay(a),
where (0, € (—o0,+00); 8 # 0; - complex parameter g(x)-real valued function satisfying to the

condition
o

[ (+lebla@)] d

—0o
It is assumed that eigenvalues are absent and the inverse problem on defining of the potential ¢(z) over
the reflection coefficients. The uniqueness theorem is proved for the solution of the inverse problem
and the algorithm is proposed to reconstruction of g(x) over the left (right) reflection coefficients.
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ON THE LIMITING ERROR IN DIGITIZATION OF INACCURATE
INFORMATION, KLEIN - GORDON EQUATION WITH INITIAL CONDITIONS
FROM NIKOL’SKII CLASSES

B. Dujsengalieva, I.Zh. Ibatullin

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:temirgaliyev_nt@enu.kz

In this paper we consider the Cauchy problem for the Klein-Cordon equation

’u  0%u 0%u
5 8:1:%+ +8x§ u (u=u(zr,t),0<t<oo,z€ R’ s=1,2..), (1)
w(@,0)= fi(x) e FO 00 @0) = o () € FO (z € R), )

The solution describes, in particular, a free relativistic (pseudo) scalar particle of mass 1 (see e.g. [1,
pp. 48-49]).

In the below-considered case, problem (1) — (2) has a closed solution in the form of the sum of an

absolutely convergent multiple function series, which is completely specified by the sets { fl (m)} g
meZzZs

and { fg (m)} g of Fourier coefficients. Therefore, we encounter the problem of the approximation
meZs

of a solution (an infinite object) on the basis of finite numerical information of given size Nobtained

from the functions f; and fo; the mathematical statement of this problem is given in the following
reconstruction problem (in [1]).

In conditions of definitions and notation from [1-2] takes place following

Theorem. Let s (s=1,2,...) and r1 > 2+ 5 numerical sequence Ey = N_?l_%(N =1,2,3,...).
And lets % (z,0) = fa(z) = 0. Then the following relation is valid:
0%u ou
On (0) = dn(Dp; 52 = Au—u, u(z,0) = fi (z), Fn
0? 0 r r
ﬁg = Au—u, u(z,0) = fi (z), 6—? (,0) =0; Hy';En = N_?l_%)Lz =eyWVN =N+,

For any tending to +oo positive sequence {nn}x_, the equality

(x,0) = 0; Hy';0) 12 <

_on (DG = Au—wu(@,0) = fi (), 5 (2,0) = 0 Hy'sénmw = N3 "y )
lim
N—oo N (DN; g%” = Au—u,u(z,0) = f1(x), % (x,0) = O;H§1;O)L2

takes place.

REFERENCES

[1] N. Temirgaliyev. Computer diameter. Algerbaic number theory and hormanic analysis in the reconstrction problems
(Monte-Karlo method). // Vestnick ENU im. L.N.Gumilyova, 2010, pp.1-194.

[2] 1.Zh. Ibatullin, N. Temirgaliyev. On an informative power of all possible linear functional by discretization of the
solutions of Clain-Cordon equation in metrics // Differential Equation, 2008, Vol.44, N.4, pp. 491-506.

191



yic Wory,
st ‘%,

-' S %,
S %
" LV &
! i E &

The 4" Congress of the Turkic World Mathematical 2 &

TUiMmS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2011

WAVE PROPAGATION IN ONE-DIMENSIONAL LAYERED-INHOMOGENEOUS
MEDIUM WITH BARRIER

R.F. Efendiev
Institute of Applied Mathematics, Baku State University, Azerbaijan
e-mail:rakibaz@yahoo.com

We will investigated wave propagation in one-dimensional layered-inhomogeneous medium with
barrier.
—y" + U(z)y + Volb(z) — 0(z — a)]y = Np(x)y, (1)
where ¥(x) is steplike potential of the form

= .
Sgre™ x<0,z>a
U(r)=4 "o
dYg e 0<z<a
n=1

and Vp[0(z) — 6(z — a)] is a barrier potential with height Vp and width a,

0 =<0,
o ={ G52

is a Heaviside step function and p(z) has a form

p(x):{ 1 for xx<0,z>a
—B3? for 0O0<z<a.

Without changing the results any other shifted was possible.

The barrier divides the spaces in three parts (x < 0,0 < & < a,z > a) in any of these parts the
potentials is complex, periodic meaning that layered-inhomogeneous medium can also absorption and
emit an energy and wave propagation has different speed in each medium. The imaginary part of
potential represents emission or absorbtion.

Our primary aim is to study the spectrum and solving the inverse problem for singular non-
self-adjoint operator by transmission coefficient and normalizing numbers corresponding to quasi-
eigenfunctions of the Sturm- Liouville operator with complex periodic potential and discontinuous
coefficients on the axis.
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ON BAZISNESS OF EIGENFUNCTIONS OF WELL POSED BOUNDARY-VALUE
PROBLEMS FOR THE DIFFERENTIAL EQUATION ON THE INTERVAL

A.A. Eleuov, B.E. Kanguzhin
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:eleuov@mail.ru

In the work [1], is presented the possibility of the expansion of function from a certain function
space in eigenfunctions and associated functions of the differential operator L generated in the function
space Lo[0,b] where b < oo by linear differential expression with the variable coefficients

Ly = U(y) = y™ (@) + pp—2(x)y"™ > (@) + - + po(2)y(2),
with sole limitation the resolvent set of the operator L — are non-empty set.

Without diminishing generality, we assume that complex number 0 belongs to the resolvent set of
the operator L. Coefficients of the expression [(.) satisfy to the condition

pO(‘/L‘) € C[Ovb]a p1($) € Cl[o’ b]? AR pn—2<x) S C(an)[O’ b]

According to wellknown Otelbaev’s theorem [2] the domain of this operator is described by a set of
n functions o1(.),...,o0p(.) from this space L2[0, b]

D(L) = {y(x) € W3[0.b]: ) (0) = {I(y))i oar, v =0,...om— 1},

where W3'[0, b] — Sobolev space, (f;g) — is the scalar product in the space L2[0, b]
Boundary functions o1, ..., 0, are selected from the space L2[0,b] such that, the boundary forms
Ui (y) is taken the following form

Uj(y) = V;(y) + (ly); o (x)), (1)
where
n—1
Vi) = Y (as ™) + By )
k=0

For this it is sufficient that o;(x) to had the representation o;(z) = a?(:c) +a]1~ (), where the support
of 0} lies strictly inside the interval (0,b),0%(-) — the solution of the homogeneous equation I*(y) = 0.
Where [*(y) — corresponding formally adjoint differential expression to the differential expression {(y).

In this case the coefficients 3;;, are the values of the function a?(a:) and its derivatives at points x = b,

and the coefficients a;xare the values of the function ¢9(x) and its derivatives at point z = 0, or they

are differed from them by 4+1. Basic result !

Theorem. If the system of the boundary conditions {V;(-),j = 1...,n} are reqular in Birkhoff’s
sense, then the system of eigenfunctions and associated functions of the operator L with boundary
conditions (1), is formed Riesz’s bazis with the brackets in the space L2[0,b]. In particular, if boundary
conditions are intense- reqular, then the system of eigenfunctions and associated functions of the
operator L forms a Riesz bazis in the space L2[0,b].
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ON THE MULTIDIMENSIONAL INVERSE BOUNDARY VALUE PROBLEM FOR
THE SYSTEM OF HYPERBOLIC EQUATIONS

M. A. Guliev, A.M. El-Hadidi
Baku State University, Baku, Azerbaijan
e-mail:guliyevm.43@mail.ru, mahsoup79@yahoo.com

In the paper we investigate the solvability of the inverse multidimensional boundary value problem
for the system of hyperbolic type equations. We propose a method by which the inverse boundary
value problem is reduced to some nonlinear infinite systems of differential equations.

This method allows us to prove existence and uniqueness theorems for the solution multidimensional
inverse boundary value problems in classes of functions of finite smoothness.

In this paper, Dy = Q x (0,T) consider the following problem:

2u(z
PUED) _ fufat) = ala)U (1) + ba)ole.t) + cla) f(a.1), )
0?v(x,t)
2 Av(z,t) = a1(z)U(z,t) + bi(z)v(x, t) + c1(x)g(x, t), (z,t) € Dr, (2)
u(z,0) = o(x U, t) r€Q
(,0) = ¢(2), —, » 0, z€, (3)
v(z,0) = (z Wl _ r€Q
@0 =0e), T —0.ac, (@)
v(z',t) = F(2',t), V(a',t) =G/ t), («',t) e T =S x[0,T], (5)
w(x,T) = h(z), v(z,T)=g(@),zecqQ, (6)
oU (z,t) OV (a,t) - _
|, =" Tt:T_o,gceQ, (7)

where € is bounded domain in R*, S =0Q € C?, n <3,

Au(z,t) = Z (aij(z)uq, (7,1)),, aij(z) = aji(r) € (@),
ij=1
ZZj:l aij(x)éié‘j =y ‘5’2 s >0 730(9;) ) ¢($) 7f(x7t)ag(mvt)’ F(.’L‘,t), G(x7t)7h(x>v q(x)v al(x)7 b(a:)are
given functions, a(x),bi(x),c(x), c1(x), u(z,t), v(z,t) are unknown functions._
Definition. The system {u(z,t), v(z,t), a(z), bi(x),c(x),c1(x)} is called the solution of the prob-

lem (1) - (7) if it satisfies to following conditions:

(1) a(z), bi(z), c(@), c1(x) € WE(Q). _

(2) Functions u(zx,t) and v(z,t)are continuous in closed domain Dy together with all derivatives

in the equations (1) and (2), respectively.
(3) Conditions (1) - (7) are satisfied in usual sense.

The proof of the existence and uniqueness theorems were investigated.
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SOME GEOMETRIC PROPERTIES OF THE NEW DIFFERENCE SEQUENCE
SPACE DEFINED BY DE LA VALLEE POUSSIN MEAN

Mikail Et, Murat Karakag
Firat University, Elazig, Turkey
e-mail:mikailet@yahoo.com, m.karakas33@hotmail.com

Let w be the set of all sequences of real or complex numbers and ¢, ¢ and ¢y be respectively the
Banach spaces of bounded, convergent and null sequences = (zj,) with the usual norm ||z || = sup ||,
where k € N = {1,2, ...}, the set of positive integers. Also by bs, cs, ¢1 and ¢,; we denote the spaces
of all bounded, convergent, absolutely and p—absolutely convergent series, respectively.

Let A = (A\,) be a non-decreasing sequence of positive numbers tending to oo such that A,y; <

An + 1, A1 = 1. The generalized de la Vallée-Poussin mean is defined by ¢, (z) = i > xp, where
kel,

I,=[n—X\,+1,n]forn=1,2,.... Asequence x = (z1) is said to be (V, A) —summable to a number
Cift, (r) — £ as n — oo. If A\, = n, then (V, \) —summability and strongly (V, \) —summability are
reduced to (C,1) —summability and [C, 1] —summability, respectively.

The notion of difference sequence spaces was introduced by Kizmaz [4] and it was generalized by
Et and Colak([2], [3]). Later on difference sequence spaces have been studied by Bhardwaj and Bala
[1], Malkowsky and Parashar [5], Mursaleen [6] and many others.

In this paper, we define the generalized difference sequence space V' [A™, A p] and studied topologi-
cal and geometric properties this sequence space.
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CONSTRUCTION OF THE UNBIASED ESTIMATORS FOR THE SOLUTION OF
THE NONLINEAR NEUMANN PROBLREM

Sh. Formanov, A. Rasulov, G. Raimova
Institute of Mathematics and Information Technologies, Tashkent, Uzbekistan,
University of World Economic and Diplomacy, Tashkent, Uzbekistan
e-mail:shakirformanov@yandex.ru, asrasulov@yachoo.com, graimova@mail.ru

We consider the Monte Carlo solution of the nonlinear Neumann problem. Let D be a bounded
convex domain in R? with boundary G, ¢(z) € C(G), a(z) > 0, a(z) € C(D), g - const and n = n,
be an external normal in the point x to the surface of G. Consider the following problem:

Mu(z) = Au(z) + a(z)u(z) = g exp (u(z)) + f(z), z € D (1)
%) = ol ©)

Suppose the functions ¢(z), a(x) are such that there exists a unique continuous solution of the problem
u(z) € C2(D)NC(D) .

Using the fundamental solution of the equation, we obtain a nonlinear integral equation with solution
the same as the original partial differential equation. On the basis of this integral representation,
we construct a probabilistic representation of the solution to our original Neumann problem. This
representation is based on a branching stochastic process that allows one to directly sample the solution
to the full nonlinear problem. Along a trajectory of these branching stochastic processes we build an
unbiased estimator for the solution of original Neumann problem.We then provide results of numerical
experiments to validate the numerical method and the underlying stochastic representation.
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REDUSING THE SPECTRAL PROBLEM FOR FORTH ORDER ELLIPTIC TYPE
EQUATION ON A PLANE DOMAIN TO SECOND TYPE FREDHOLM INTEGRAL
EQUATION

M. R. Fatemi, N.A. Aliyev

Iran University, Payamnur, Ardabil
e-mail:Fatemi.Mehran@yahoo.com

The stated paper is devoted to the homogeneous boundary value problem with a parameter for the
Cauchy-Riemann equation with non-local boundary conditions on the plane domain. The solution is
sought in the form dictated by Green’s second formula. Indeterminacy is eliminated by means of the
obtained necessary conditions. Thus, consider the following boundary value problem:

ulz) | 0u@) _\(2), zeDc R (1)
8$2 a:L’l
u(‘r177(x1)) = OZ(.’L'l)U(JJl,O) ) HANS Rv (2)

where

D = {$ = (11,'1,:1,‘2) 13X € (O’/Y(xl))7 1 € R} )
i = +/—1, A € C is a parameter, a (z7) is a complex valued continuous known function, u (z) is a
desired function, v (x1) > 0, z; € R.

It is known that
1 1

Ux—-¢)=— - , 3

(==¢) 2o — & +i(x1 — &) ®)

is a fundamental solution of the Cauchy-Riemann equations. Substituting the fundamental solution
from (3), we have

u(§1,0) = —

1 u (z1,0) 1 u (1,7 (1))
mi g 1 — & dxl—i_ﬂ/RV(xl)‘*‘i(xl_fl)

X [1 — iy (avl)] dx1 — i/p - +?(Z)_£l)dx, (4)

S w@,0) 0 ey (@),
wleny(e)) = — [ ey - [ B
+i/ v (x1) =y (&) =7 (21) (21 = &)

T Jr v (@) =y (&) +i(r —&)

A u(x)
Xu(xlﬁ(ml))dwl_W/D@—V(fl)Jri(ﬂEl—fl)dx )

X

Theorem. Let D C R? be a domain of an upper half-plane with curvilinear boundaries with
Lyapunov if o (z) belongs to some Holder class o (x) # 0, then boundary value problem (1)-(2) is
Fredholm.
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ON A CONTINUOUS SPECTRUM OF A PROBLEM ON SMALL FLUCTUATIONS
OF THE IDEAL LIQUID IN A ROTATING ELASTIC VESSEL

A. Garajaev, J. Ataeva

Turkmen State University, Ashgabat, Turkmenistan

The work is devoted to studying of the structure of a spectrum of the problem on normal fluctuations
of the ideal liquid which is rotating in aregular intervals around the fixed axis with small angular speed
E.

Considering the motion that is described as u(z,t) = eu(x), pow(z,t) = eMp(z),p(z,t) =
ep(x), we come to the following eigenvalue problem with spectral parameter A

Lu—pA\2u = 0(Q2),0(u)n|g, = 0, (1)

Nw 4 2iedwzk — Vp = 0, divw = 0(), (2)

o(un|s =pnls,(w,n)ls = po(u,n) |z (3)

The statement. For the spectrum of the problem (1)-(3) is valid: The interval [—2¢, 2¢]| is entirely
filled by points of continuous spectrum. On beams R/[—2¢,2¢] the spectrum consists of isolated
eigenvalues A, final algebraic frequency rate. If eigenvalue )\, corresponds to the eigen function
(up,wy) the number )\, also will be an eigenvalue corresponding to the eigen function (u,,,wy,). The
system of all vectors (uy, Apuy,, corresponding to the eigenvalues A\, € R/[—2¢,2¢], is full in space
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SPECTRAL SINGULARITIES OF THE NON-SELFADJOINT MATRIX-VALUED
DIFFERENCE EQUATIONS

Seyhmus Yardimci
Ankara Universitesi, Ankara, Turkey
e-mail:Seyhmus.Yardimci@science.ankara.edu.tr

In this study we investigate spectral singularities of the non-selfadjoint matrix-valued difference
equations of second order.
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THE INVESTIGATION OF ONE INITIAL VALUE PROBLEM FOR THE
VIBRATION OF THE ELASTIC DISK

G.R. Gasimov, E.A. Rzayev
Baku State University, Baku, Azerbaijan

e-mail: gkurban@mail.ru

We consider the axisymmetric biharmonic equation for the vibration of an elastic circular disk

ug (1, t) + (V2 - %)ZU(T, t)y=e “g(t),0 <r <oo,t>o0
with the initial conditions
u(r,0) = re_’”"z,ut(r, 0)=0,0<r < oo,
where 172-is the Laplase operator (59722 + %%) , a, ¢ and « are constants, r being the radial distance

measured from its centre, g(t) is a given function of ¢. Using the Hankel transform
o0
u(s,t) = Hy{u(r,t);r — s} = /ru(r, t)Jq(sr)dr
0

and the formula
2 l 2 _ 4
H1 (v 7”‘2) U(T, t) =S U(T, t)v

there was obtained integral representation of the solution in the form

o0

)=z [ S exp(=s?)(1a) cos(estt) () s+
0
o f (+1a)/ [ oysines?@ ~ myar | nsryas
0 0

in the class of functions satisfying the condition
ru(r,t), ruy(r,t) — 0

as r — 0 for r — oo.
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INVESTIGATION OF ONE BOUNDARY-VALUE PROBLEM WITH STABILIZED
TEMPERATURE IN INFINITE TRUNCATED SECTOR APPLYING
GENERALIZED MELLIN TRANSFORM

G.R. Gasimov, E.A. Rzayev
Baku State University, Baku, Azerbaijan
e-mail:gkurban@mail.ru

The problem of stabilized distribution of temperature in infinite truncated sector (a < r < oo, 6] <
a < ) is considered with given side temperature regimes and heat flood on the surface r = a :

72U (17, 0) 4 7, + ugg = 0,
u(r,a) = @(r), u(r, —a) =¢(r), a <r < oo,
ur(a,0) = f(0), 16l < a; o(a) = f(), ¥(a) = f(-a).
After applying Mellin generalized transform

U (p, 0) = M{u(r,0); v — p} = / (r"~" 4+ a®r P Yu(r, 0)dr; 0 < Rep=n < (2%)

there was obtained integral representation of the solution in the form:

1 c+ioco . T
U(ﬁ 9) - % ) r U+(p,6)dp, 0<e< @7
W+(p,8) = grapg (9+(p)sinp(f + a) - ¥y (p)sinp(f — o)+
0

+(2aP* /p)[sin p(6 — @) f(61)sin(a + 61)dO; — sinp(6 + a) x

—Q

a 0
x /0 F(61) sin pler — 01)d0y + /O F(61) sin(6 — 61)d6]},

in the class of functions wu(r, §) satisfying the condition

lim [(rP + a2pr_p)rur(r, 0) — p(rf — aQPT_p)u(r, 0)] = 0.

Particularly, on ¢(r) = 9(r) = (r —a)/r'*?, 8> 1+7/(2a), f(f) =0, the was proved application
of integral transform and for the solution there was obtained a more comfortable form for practical
application:

00 2 s
ul(r,0) = 1/0 : BB+1)—n h(nf)

7 Jy (B 2B+ D2 ) ) G gy
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ON A REQULARITY CRITERIA FOR THE BOUNDARY POINT FOR THE HEAT
EQUATION IN THE SENCE OF DOMAIN BOUNDARY

A F.Guliyev
Institute of Mathematics and Mechanics ANAS, Baku, Azerbaijan

In the symmetrical domain
Dy = (z,t) : H <t <0lz|* < 4tlogg(t) ¢ R**!

the Dirichlet problem
U, = AU, (l‘,t) € Dy (1)

Ulop = f(x,t) € C(0Dn) (2)
is considered for the heat equation and the problem of regularity of the boundary point (0,0) is
investigated. In the work the exact conditions have been obtained for the heat equation in the

multidimensional case. The main result of the work is:
Theorem. Let the following conditions hold
19, p(t) > 0 is a continuous and monotony decreasing functions to zero by t — —0;

20. ¢ - log p(t) —;20 by t — —0;
30 p(n)-[log p(n)] dn — —o0 by £ — —0.
Then the point (0,0) € 8,D is regular for the problem (1), (2). If the integral in 3° converges, then

the point (0,0) is irregular for the problem (1),(2).
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TWO-DIMENSIONAL MACROSCOPIC NON-DETERMINISTIC MODEL OF
TRAFFIC FLOW MOTION “WITHOUT PREFERENCE”'

Sharif E. Guseynov, Janis S. Rimshans, Alexander V. Berezhnoy, Julia Timoshchenko
Institute of Mathematical Sciences and Information Technologies, University of Liepaja, Liepaja, Latvia
Transport and Telecommunication Institute, Riga, Latvia
Riga Technical University, Riga, Latvia

e-mail:sh.e.guseinov@inbox.1lv, janis.rimsans@liepu.lv, alexander.v.berezhnoy@gmail.com

Present work proceeds non-deterministic motion of the two-dimensional vehicular traffic flow, where
the traffic flow is assumed as flow of particles in the investigated environment with allowed motion
in both forward and opposite directions. Besides, it is assumed that at any fixed time interval in the
two-dimensional flow, vehicles could change its positions on the road to any arbitrary placements at
the defined probabilities, even they might be not the neighbouring ones. Such a non-deterministic
motion of two-dimensional traffic flow will be named (by analogy to the work [1]) as motion “without
preference”. Under the pointed assumptions, first it is constructed the non-deterministic discrete
mathematical model, and later by means of using the principle of continuous system there are applied
limiting transitions to the constructed discrete model. As a result, the following non-deterministic
continuous model relevant to the unknown vehicular traffic flow density p (x1, x2, t) is obtained:

Op(at, . 1) +1 +l2

IS = [dyy [ K (8 y1,y2; 1, 22) p (Y1, 92, t) dys
7[1 7[2 (1)
+0 +12

—p(x1, w2, t) [ dyr [ K (t; @1, x5 y1,y2) dyo; € (=i, +1;) i=1,2; t e (0, T],

-l —l

def
p (21, T2, t)|,—g = po (T1, 22), (21, 22) € S = [~l1, +11] X [~l2, +2], (2)
where po (1, 2), (1, x2) € S is the initial traffic distribution at the considered road section; the
function K (¢; 215 22) > 0 (t €0, T]; z1 = (2, 23) : Ze [l +l] (6,5=1, 2)) is the kernel of
integral-differential equation (1), which could be treated in the following way: the probability for a
vehicle within a traffic flow, which is located at some point z; = (z{, 23) € S road section at the
initial time moment ¢ € [0, 7] (at this point and below it is assumed that 7' = o0), to appear at

the road section sdéf [29, 22 +dzo] C S, 29 = (zf, z%) (21 # z2) in the next moment of time ¢ + At,
is equal to the value K (t; z1; 22) dz%dzgdt. In other words, the kernel K (¢; z1; z2) is determined as
the probability density of the traffic flow vehicles “moving” /“shift” / “carry” (divided by a time unit)
from the point z; = (z}, z%) € S to the point z9 = (z%, zg) € S, where z; # 25, at the time moment
t € [0, T]. This means that function K (¢; z1; 22) is a relative velocity of such vehicles “moving” in
traffic flow at the time moment ¢. It is also provided a probabilistic treatment of the both constructed
discrete and continuous models in present work; it is studied the question of solution existence for
the integral-differential equation (1) with the initial condition (2); there is a condition found, which
allows to obtain the well-known model of “mass-flow equation” from the model (1), (2).

REFERENCES

[1] Sh.E. Guseynov, J.S. Rimshans, A.V. Berezhnoy, Sh.G. Bagirov. Distributed mathematical models of undetermined
“without preference” motion of traffic flow // Journal of Discrete and Continuous Dynamical Systems, published
under the aegis of the American Institute of Mathematical Sciences, Vol.30, No. 5, 2011 13 p.
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ON SOLVABILITY OF DIRICHLET GENERALIZED PROBLEM FOR SECOND
ORDER QUASILINEAR ELLIPTIC EQUATIONS

S.G.Guseynov
Baku State University, Baku, Azerbaijan

I the bounded domain D of the Euclidean space R™, n > 2 consider we equation

0 ou
_ . p(z)—2 _
Lo= 3 oo (o) Fur2 ) — 0
3,j=1
with a measurable in D function p(z), satisfying the condition

1 <p1 <p(z) <p2 < oo, (2)
If p(z) = const, the quasilinear equation (1) and its natural generalizations were studied on detail.
The references on these equations is in the monographic [1].
Assume that the following conditions are fulfilled for the coefficients of the operator L:

n
ple? < ai(@)&é < p g7, pe (0,1]. (3)
ij=1
For determining the solution, the Eudroduct the class of functions

Wioe(D) = {u:u € Wi j0o(D), |Vul' € Ly joc(D)}.
It is assumed that exponent satisfies the relation

Ip(z) — p(y)| < W,

In the paper the investigate the — on solvability of the generalized Dirichlet problem

1
ryeD, lr—y <. @

Ly =0inD,uy |0D = f (5)
With a conditions on D function f(z). We determine the solution of the problem as follows.
We continue the boundary function f € C(9D) by the continuity on D, having retained the same
denotation and — the sequence of infinitely differentiable in R™ functions fi(x)that uniformly on D
converge to f(z).
Theorem. If the conditions (2),(3) and (4) are satisfied, the generalized solution u¢(x) of problem
(5) exists, is unglue and belong to the class Wiog(D).

REFERENCES
[1] O.A. Ladyzhenskaya, N.N.Uraltseva. Linear and Quasilinear Elliptic Equations // M., 1968.
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INVESTIGATION OF THE EXISTENCE AND UNIQUENESS OF THE SOLUTION
OF A CLASS OF THE SYSTEM OF THE FIRST ORDER PARTIAL EQUATIONS

K.K. Gasanov, Kh.T. Guseynova

Baku State University, Baku, Azerbaijan
e-mail:XQT@box.az

A wide class of important applied processes is described by the certain system of the first order

partial differential equations [1],[2].
Let’s consider in a rectangle D = {0 <t < T, 0 < s < S} the following system of equations

= An (t,8)x+ A (t,s)y + f1(t,s), (1)
Ys = Ao (t,8) x + Agz (t,8) y + f2 (L, 5)
with initial and boundary conditions

z(0,8) =p1(s), 0<s<S, (2)
y(t,0s) =pa(t), 0<t<T,
where A;; — (n; x nj), (i,7 = 1,2) are matrices, f; and ¢;- n;, (i = 1,2)- dimensional column vectors.
Theorem. Let’s assume that the following conditions are satisfied:

(1) The matrices Ay (t,s), (4, =1,2) and vectors f; (t,s), (4,5 = 1,2) are defined and measur-
able inD; vectors @1 (s) and w9 (t) are defined and measurable on [0, S] and [0, T] , correspond-
ingly.

(2) Norms |Ayj (t,9)], |fi (t,9)], [¢1(8)], |p2(t)| are integrable in the definition domain where the

n m
norm (n X m) of the matriz A = (a;j) is defined by equality |A| = Y > |asjl;
i=1j=1

(3) Matrices A1 (t,s) (Aia(t,s)), (i =1,2) for almost all t € [0,T] (for almost all s € [0,S]) are
continuous on s (are continuous on t).

Then the problem (1), (2) in space Wi (D) x Wp” (D) has a unique solution.
For the homogeneous adjoint system the Riemann matrix is defined and integral representation of
the solution of the considered problem is obtained.

REFERENCES

[1] G.M. Ostrovsky, Yu.M. Volin. Modeling of the complicated chemical-technological schemes // M: Nauka, 1975,
328 p.

[2] E.A. Markin, A.S. Strekalovsky. On an existence, uniqueness and stability of the solution for one class of the operated
dynamic systems describing chemical processes // The bulletin of the Moscow University, Ser. Calcul. Math. Cyber.,
No.4, 1977, pp. 3-10.
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ON A UNIQUENESS OF THE RECONSTRUCTION OF THE DIRAC OPERATOR
OVER TWO SPECTRUMS

G.J. Hamidova, .M. Nabiev
Baku State University, Baku, Azerbaijan,
Institute of Mathematics and Mechanics ANAS, Baku, Azerbaijan
e-mail:gunel.gamidova@sinan.net

Let p(z) and ¢(x) be real valued functions belonging to the space L]0, 7]. Let’s denote by
L (p, q, h, H, b) boundary problem generated on the segment [0, 7] by the canonical Dirac equation
y'(z) + Qz)y(z) = Ay(z)

with semi-separated boundary conditions

Y2 (0) — hy1 (0) =0, Y2 (m) + Hyy () + by (0) =

+ by
where B = < _01 é > Q(z) = (223 _qé(xgz) ) y(z) = ( E g ) h, H, bare real numbers and

Hh—1>0, H+ h > 0. In the present work, following results have been obtained.

Lemma. Figenvalues A, (n =0, +1, £2, ...) of the problem L (p, q, h, H, b) satisfy the asymptotic
formula

An =n+ (_1)nA+D +&n,
where 1 b 1 hH —1
A:;arcsina, D= — arccos a_ ca=+/(Hh—1)2+ (H + h)2, {&,} € L.

Let’s denote by {)\%k)} , {,u%k)} the spectrums of the initial problems L (p, ¢, h, H, by),
L (15, g, h, Hy, Ek) (k =1, 2), correspondingly.

Theorem. If forall n =0, +1, £2, ... takes place AP = ( ) (k=1,2),then p(z)=p(z), q(z) =
d (x) almost everywhere on the segment [0, 7], h=h, Hy = Hk, by, = by

205



yic Wory,
st ‘4,

s

c‘q‘tjleeﬂ or
@l
o
2, o
205 reoyye™

CJ

| The 4" Congress of the Turkic World Mathematical
TUMS Society (TWMS) Baku, Azerbaijan, 1-8 July, 2011 BAKU, AZERBALIAN- 2071

N
%,

ON INITIAL - BOUNDARY VALUE PROBLEM FOR LOADED
PSEUDO-PARABOLIC EQUATION

D.K. Xoliqov
National University of Uzbekistan named after M. Ulugbek, Tashkent, Uzbekistan
e-mail:xoliqov23@mail.ru

In this paper the initial-boundary value problem for loaded pseudo-parabolic equation of the third
order is studied. In the domain D = {(z,t) : 0 < z <[, 0 < t < T} we consider equation

B
Lu= f(x,t) + E?t/ u(z,t)dz, (1)

here Lu = gy + d(x, t)uy + a(x, t)ugy + b(x, t)ug + c(x, t)uy +e(z, t)u, «, B are given constants such,
that 0 <a < g <L
Problem. Find the regular solution u(z,t) of the equation (1) in D which satisfies the following
initial condition
U<.CL‘,0) :(P(.%'),OSJISZ, (2)
and following boundary conditions

U(O,t) =11 (t), ’U,(l,t) = ¢2(t)70 <t<T, (3)
where (), ¥1(t), ¥2(t) are given functions such that
©(0) = ¥1(0), (1) = 12(0).

Theorem. Let d(x,t) <0 for any (x,t) € D and gz’ven functions satisfy following conditions
a(z,t),b(z,t) € C'(D) [ C*(D), cla, 1), d(=,t) € C(D) (| C'(D)

e(z,t), f(x,t) € C(D), (z) € C0,1] ﬂC’z(O,l), wl( ),1/J2(t) € CY0,T). Then there ervists a unique
solution of the problem (1) - (3).

The following example shows that in general the assumption that d(z,t) < 0, V(z,t) € D is
necessary.

It is easy to see, that u(z,t) = tsin(2kx) is solution of

8 ™
Uget + (2K)2uy = / u(z, t)dz,
ot J,
in Dyp={(z,t) : 0 <z <70<t<T} and u(z,t) satisfies the initial boundary conditions u(x,0) =

0, u(0,t) =0, u(m,t) = 0, i.e. the solution of the initial - boundary value problem for above equation
is not unique.
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THE ELLIPTIC AND PARABOLIC EQUATIONS WITH
SINGULAR POTENTIALS IN CONE-LIKE DOMAINS

B. Hudaykuliyev
Turkmen State University, Ashgabat, Turkmenistan
e-mail:bazargeldyh@yandex.ru

We consider the following problems

—Au =V (x)u, ulso = ¢(x) (1)
in the domain @ = GN B C R™"(n > 3), and
o
ai: —Au=V(@)u+ fla,t), ulo=uolz), ulga =0 (2)

in the domain Q x (0,7"), where Q = GNB C R"(n > 3),z = (z1,....,x,) € Q,B = B(0,p) = {z €
R™ : |z| < p < 1} C R™ and 02— the boundary of Q,0 < T < oo, G be a cone with vertex at the
origin. We suppose that the boundary of (), except the origin, is smooth enough.

Under solution to the equation in (1) (respectively to the equation in (2)) we mean the generalized
function u(z) € D'(QQ), (respectively u(z,t) € D'(2 x (0,T))) such that u > 0 and Vu € Ly .
Assumed that 0 < V(z) € L1(Q),0 < ug(z) € L1(Q), f(z,t) € L1(2x(0,T)) and 0 < ¢ € L1(090), ¢(x)
is continuous on 0f2.

Put ( 2)? \

n— c o

P o] e )
where A, > 0 be a first eigenvalue of the operator —A, on G N JB with zero Dirichlet condition on
OGN IB.

In this paper is studied the behavior of nonnegative solutions to the problems (1) and (2), when
Vo(x) is given by (3), and is proved that if 0 < ¢ < 1 and V(z) < Vp(z) in 2, then this problems has a
nonnegative solutions; if ¢ > 1 and V(z) > Vp(z) in ©, then this problems does not have nonnegative
solutions.

Vo(x) =

REFERENCES

[1] P. Baras, J.A. Goldstein. The heat equation with a singular potential // Trans. of the American Mathematical
Society, Vol. 284, No.1, 1984, pp. 121-139.

[2] B. Hudaykuliev. The elliptic equation with singular potential // Ukrain. Matem. Journal, Vol. 62, No. 12, 2010, pp.
1715-1723.
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ON ASYMPTOTICS OF THE SOLUTION OF SOME INTEGRO-DIFFERENTIAL
EQUATIONS

T.H. Huseynov, A.T. Huseynova
Baku State University, Baku, Azerbaijan

The work is devoted to the construction of asymptotic solution for initial problem of some singular
perturbed integro-differential equations ,analysis of its properties and shown important role of integral
part for bounded ness of solution.

In the work using [1-7] the asymptotics of the following system of equations is constructed and
investigated

% = Lilz,y) + 1i(1),
(1)
e@ = Lalw,y) + fo(0),
with boundary conditions

2(0,¢) = 2°,y(T,e) = ¢, (2)
where

Li[z,y] = Ai1()z + Apa(t)y + /0 [Ki1(t, s)x(s) + Kia(t, s)y(s)]ds,

i =1,2;¢ > 0—small parameter, 0 < t < T, x, fi — n—dimensional, y, fo — m— dimensional vectors,
A1, K115 A12, K19 — (n X n); (n X m), Agg, Koo — (m x m), Ag1, K21 — (m X n) dimensional enough
smooth matrices, Kaa(t,s) # 0.
Let the characteristic values \;(t) of the matrix Ag(t) satisfy the condition

Re)i(t) <0,(i=1,m,0<t<T) (3)
Note that, by fulfillment of the condition (3) and when the integral part is absent problem (1), (2)
generally has no bounded by ¢ — Osolution, at the same time (1), (2) has bounded by € — 0 solution

"B(t7 E)’ y(t7 8)'
Therefore it is shown that appearing of the integral part leads to quantitative changes of the behavior
of the solution of the boundary problem.

REFERENCES
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2005.

[4] S.G. Krasovskiy. Criteria for the asymptotical stability over linear diagonal approach for the singular differential
systems // Diff. Equat., Vol.42, No.8, 2006, pp.1035-1040.

[5] T.G. Huseynov. On an asymptotics and some its features for the solution of the optimal control problem for the
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[6] N.N. Nefyodov, A.G. Nikitin, T.A. Urazgyldina. The Cauchy problem for the singular perturbuted integro-differntial
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INVESTIGATION OF THE ENERGY EIGENVALUE RELATIVELY TO
BOUNDARY PARAMETER

A.Niftiyev, N.Huseynova

Institute of Applied Mathematics, Baku State University, Azerbaijan, Baku
e-mail:aniftiyev@yahoo.com, nargiz_huseynova@yahoo.com

Schrodinger equation, describing the state of the particle in the spherical -symmetric (central) field
is reduced to the following radial Schrodinger equation:

W od ([ ,d\ KUI+1)
[_2Mr2dr <7° dr> + 72/“"2 +V(r)| R(r) = ER(r).

Here E is the energy eigenvalue. Let’s consider the following boundary condition

R(Sl) = 0, R(Sz) =0.
In this case energy eigenvalue depending from s = (s1,82), F = E(s) = E(s1,$2).

Theorem. Energy eigenvalue differentiable relatively s = (s1,s2) and

OE _1? <dR<sl>>2 )

0s1 2u dx 51
O _ b (62
0s2 2u dx z

Here we suppose that R = R(r) is normalized eigenfunction, i.e.

52

/ﬂmmmzL

51

Corollary. Energy eigenvalue increases with sy and decreases with respect to sa.
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ON AN ALGORITHM OF NUMERICAL SOLUTION TO A QUICK-ACTION
PROBLEM FOR OSCILLATION PROCESS

Saftar I. Huseynov
Azerbaijan State Oil Academy, Baku, Azerbaijan

Within the framework of the mathematical model

0PUgy + f(2,t) =ug, 0< <1, 0<t<T, (1)
ut<x,o>=w<x>}0§‘””§” @)

o1u (0,t) — ogug (0,t) = vy (1)

osu (l,t) + oaug (1,t) = va (t)
we put an optimal time optimal problem: to find functions v; (t) (i = 1,2), f (x,t) and u (z,t) which
satisfy conditions (1)-(3) and the constraints

}ogth, (3)

Vimin < V5 (t) < Vi max (Z = 172)7 (4)
fmin < f(l‘,t) < fmax;
at that the inequality

l

[ t) —u@)ds < (5)
0
takes place for a minimal time 7" given the function u (z) and constant 6 > 0, where ¢ (z), ¥ (x) are
given functions; vimin, Vimax (¢ = 1,2), fmin, fmax, 0i (z = m), (a% + ag #0, ag + Uz % 0) given
numbers.

Numerical algorithm of the solution to problem (1)-(5) is proposed. The algorithm is based on the
solution to a series of optimal control problems under the fixed time. To the numerical solution to
the optimal control problems we apply conditional gradient method. We obtain analytical formulas
for the gradient of the functional and for conjugate boundary problem. At each iteration of the
sequential method, direct and conjugate boundary problems are solved using finite difference and
Fourier methods. Numerical experiments have been carried out, the results of which show the efficiency
of the algorithm proposed.

REFERENCES
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TRANSIENT VISCOELASTIC WAVES IN MATERIALS WITH VARIABLE
POISSON RATIO

M.H.Ilyasov
Azerbaijan National Aviation Academy, Baku, Azerbaijan
e-mail: musailyasov@yahoo.com

Propagation of transient waves in isotropic homogeneous viscoelastic materials with variable Poisson
coeflicient, which is occupied the domain V with the surface .S, is reduced to the solution of the integro-
differential equation

2 R* 0%
(R{ + R*> grad div i — 77"0t roti = paTg,f eV, t>0

with initial @ =0, %7; =0, t=0, &€V and the following boundary conditions
O-Pjnj|,5'o = fp(x7y7z)|sa a’ﬂ(t) ’ t>0 (p’ ]:17 23 3)7

uplg, = Fp(x,y,2)|g, bp(t), t>0.
Here S = S, U Sy, i is displacement vector, o;; and n; are the components of stress tensor and unit
vector, respectively, p is density, f;, F;, a;, b; are the given functions, R (t) and R; (t) are the relaxation
functions, and the asterisks on the letters denote the operators as
t

Rp(T, ) = /R(t—T) do(Z, 7).
0
Theorem. Let the Laplace transform of the problem is represented in the form

i(Z,p) =) {c‘zm(p) i (f, 2\/(71) [0k (V@) + wixaik (pv/ar) + %W%ka (pvar) + ] +

k

+@mxp)ﬁmc(f,£zyﬁh> [Xmm(pvﬁz)+“szmk(pv@2)+-;w%sz(pv@2)+wn}},

R1o+%Ro _ Ro

_ _ q1 1 0 _ Ry
pR1+ZpR’ ¢ (p) pR

where wy =2 —1, wy =1 -1, ¢,(p) =

Then the solution of the problem 18

o

(i) =Y / Cron (&, 7y (o 7)dr + 811 (1) *

ko

ﬁllk(l—:a T)’Yk’ (’I", T)d7_+

4= 512 /Ulgk Z, )y (r, 7)dT + .. —i—/ 20k (&, T) Wi (r, T)dT+
0

+621 / 21k x T Wk(T T)dT—i— 522 / 22k a: T Wk(T T)dT+ ]
0 0

where ﬂlk< ,q) Ximk(P) = Uimi(r,t) 0 = i (t) : (i = 1, 2; m,k =1, 2, 3, ...) Here
transformation from elastic solution to viscoelastic one is exact.

If 6;; (t) = 0, the solution for constant Poisson coefficient is obtained. In addition, if the functions
and Wy, are the Dirac-delta function [1], then the elastic solution is obtained.

REFERENCES
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ON AN EXISTENCE OF PERIODIC SOLUTIONS OF THE KDV TYPE
EQUATION

Talaibek M. Imanaliev
Department of Applied Mathematics Kyrgyz National University, Bishkek, Kyrgyzstan
e-mail:talaibek@gmail.com

In this paper we investigate the existence of periodic solutions with respect to the variable t of the
KDV type of equation

ue(t, ) + u(t, x)ug (t, ) + Upes (t, x) = f(t, x,u(t, z)), (1)
where f(t,z,u) € C(Ry, R, R) is the known periodic function, f(t,z,u) = f(t + T, z,u), T=const.
We use the substitution

t+T 71w x—8)—(w2+s24+1) (t—v)
u(t, x) =5 / / / w2+52+1) — Q(v, s)dsdwdv, (2)
with the new unknown function Q(t + 7, x) = Q(t,x), |Q(t,x)|| = sup |Q(¢, )|
0<t<T
—oo<r<oo

To determine Q(t, z)we obtain the equation

t+T —zw(m 8)—(w?+s2+1) (t—v)
Qt,x) =f | t,x, / / / @IDT ] Q(v, s)dsdwdv | +

t+T poo  poo e—iw(m—s)—(w2+52+1)(t—y) (,w2 + g2 + 1)
e(W?+s2+1)T _ q

Q(v, s)dsdwdv+

t+T 7wa s)—(w2+s24+1)(t—v)
/ / Q(v, s)dsdwdy-

e(w?+s24+1)T _ q

t+T —zw z—s) (w2+52+1)(t—y).
/ / / e(w2+s2+1)T _ | le(V, S)dsdwdu.

This operator equation proved to be contractive mapping. Therefore according to the principle of
contracting mappings it has the unique solution. Then equation (1) poses the unique solution in the
form (2).

REFERENCES
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DEFINITION OF THE RIGHT-HAND SIDE OF HIGH ORDER

NON-HOMOGENEOUS LINEAR DIFFERENTIAL EQUATIONS ON ADDITIONAL

INFORMATION

T.Sh. Imankul
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:Imankul.T.Sh@mail.ru

The problem of reconstructing of solutions and special right sides is solved for inhomogeneous linear
differential equations of higher orders with the redefined two- point boundary conditions. It is possible

to perform a full descriptions of all possible available right sides.
The following problem arises in various areas of mathematics:

Y (&) + 1y "V @)+ pa()y(t) = pt) + b (1),0 <t <1

under conditions of

n—1

Ui(y) = Y |any™(0) + By ()] = b;,5 =Tom
v=1
n—1

Vily) = Z [%'Vy(y) (0) + Gwy(y)(l)} =aq;,i=1,n
v=1

where pi(t), k = 1,n; u(t) — given piecewise continuous functions, v(¢) — unknown function.

We assume, that
1)The matrix rank (a;,, 3;,) is equal n,

d
2)Homogeneous task d—z; = A(t)y(t),

y"(t) + p1()y "V () + . pa(t)y(t) =0,
Uj(y) =0,j =1,n

has only the trivial decision.
The considered problem (1) — (3) can be interpreted:

1) as the problem of definition of the right -hand of the non-homogeneous equation (1) on additional

information. Then it represents a so-called return task,
2) as overdetermined boundary value problems for ordinary differential equations;

3) as the initial step in the development of algorithms for solving optimal control In this paper, a
theorem which gives a complete description of the controls for the problem (1) — (3). Stated that the

family of such control depends on an arbitrary square-integrable function

REFERENCES
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HOMOTOPY ANALYSIS METHOD FOR SOLVING OF THE FRACTIONAL KDV
EQUATION

Mustafa Inc, Ebru Cavlak
Department of Mathematics, Firat University, Elazig, Turkey
e-mail:minc@firat.edu.tr,ebrucavlak@hotmail.com

In this paper, we obtain approximate solution for soliton solution of the fractional KdV equation by
homotopy analysis method. Numerical results which obtained by homotopy analysis method (HAM)
are compared with other solutions which obtained with Adomian decomposition (ADM) and varia-

tional iteration method (VIM). The numerical results show that the only few terms are sufficiented to
obtain accurate solutions. Also, the results given by tables and figures.

REFERENCES
[1] John S. Russell, Reports on waves // Report of the 14th Meeting of the British Association for the Advancement of
Science, London, 1844.
[2] Igor Podlubny. Fractional differential equations // Academic, San Diego, 1999.

[3] Shijun Liao. Beyond Perturbation: Introduction to the Homotopy Analysis Method // Champan, Boca Raton, 2003.

[4] Mustafa Inc. On exact solution of Laplace equation with Dirichlet and Neumann boundary conditions by the homotopy
analysis method // Physics Letter A, Vol.365, No.11, 2007, pp.412-415.

[5] Alireza K. Golmankhaneh, Ali Golmankhaneh, Dumitru Baleanu. On nonlinear fractional Klein-Gordon equation //
Signal Processing, Vol.91, 2011, pp.446-451.

EXISTENCE AND UNIQUENESS OF SOLUTION OF A B.V.P FOR SECOND
ORDER O.D.E WITH GENERAL LINEAR NONLOCAL BOUNDARY
CONDITIONS

M. Jahanshahi, M. Sajjadmanesh
Azarbaijan University of Tarbiat Moallem Tabriz, Iran
e-mail:Jahanshahi®@azauniv.edu, s.sajjadmanesh@azaruniv.edu

According to the classic text books of functional analysis and boundary value problems, existence
of solution of B.V.P is uniqueness of its adjoint problem and vice versa. By making use of this
mathematical fact, in this paper for the existence and uniqueness of B.V.P including second order

ordinary differential equation with non-local boundary conditions, we prove the uniqueness of solutions
for the main problem and its adjoint problem.
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ON THE INVERSE SCATTERING TRANSFORM IN 2 + 1 DIMENSIONS FOR
THE NONLINEAR EVOLUTION EQUATION RELATED TO NONSTATIONARY
DIRAC-TYPE SYSTEMS ON THE PLANE

N.Sh.Iskenderov, M.I.Ismailov
Baku State University, Baku, Azerbaijan

Gebze Institute of Technology, Gebze-Kocaeli, Turkey

e-mail:mismailov@gyte.edu.tr

The inverse scattering transform (IST) method for the nonlinear evolution equations with 141
dimensions (one space and one time dimensions) have been described in various reviews and mono-
graphs. The generalization of the IST method to nonlinear evolution equations with 2+1 dimensions
(two space and one time dimension) has been developed in monograph [1]. The main step in the IST
method is to represent the mentioned nonlinear evolution equation in the form of Lax equation

0L
— = [L,A]. 1
LA 1)
Let L = 83 — M, where M is an ordinary differential operator in z. Then equation (1) is rewritten as
(see [2])
0 0
Y M2
oy 1ot
Some nonlinear evolution equations in 241 dimension are presented in [3] by using commutativity
condition (2) when M is an scalar coefficients ordinary differential operator in x.
Let M = a% 4+ Q and A = T% + P in (2). Here o,7,Q and P are square matrices of the order
. . 1, 0 2By 0
> 3). o= n =
n (n > 3). Let the matrices o and 7 be real and diagonal: o { 0 I, ] T [ 0 2B, } ,
where I, (i = 1,2) is identity matrix of the order n; (n1 + n2 = n), By = diag(b1,...,bn,), B2 =
diag(bp,41,-..,by) with b; # bj (i # j) and the matrices Q and P obey the relation: [0, P] = [7, Q).
0 qi2 P11 Bigi2 — q12Bo
Let Q = . Take P =
etQ g1 0 e q21B1 — Bagan D22
are solutions of the equations Oyp11 = [q12¢21, B1] and Ogpao = [Bo, q21q12], respectively. Then, the
condition (2) yields to the system of equations

. A} = 0. 2)

} , where the functions p11 and pag

0iq12 — B10:q12 + 0yq12B2 = p11q12 — q12p22, (3)
0¢q21 — 0:q21 B1 + B20yqo1 = p22go1 — q21P11,

where 0; = %, O = 8% + 8%, Oy = 8% — 6%. We recall the necessary results on the inverse scattering

problem for the equation 6%1/1 — My=0, with M = 0% + @ on the whole plane, where the matrix

coefficient () decrease quite fast with respect to variables x and y at infinity (see [4]). Then this results
are applied to the integration of the nonlinear 2+1 dimensional systems of equations (3).
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THE CAUCHY PROBLEM FOR DEGENERATE EQUATIONS OF MAGNETIC
GAS DYNAMICS IN POROUS MEDIUM

D.A.Iskenderova, S.Tagikbaeva
Kazakh Agro-technical University, Astana, Kazakhstan
Osh State University, Osh, Kyrgyzstan
e-mail:iskenja_2005@mail.ru

The equations of magnetic gas dynamics in porous medium in Lagrangian coordinates have the
form:

Oov Ou oY
5 or =V,
L I R e
e A A S
O (ot = (20T 1)

We study the system of educations under the initial conditions.

pli—o = p°(x), uli=o = v’ (z),0li=0 = 0°(x), H|;—0 = H°(x),v|s=0 = 1, (2)

where (p°, u?, 0%, H) are continuous, (p°, u", #°) are bounded non-negative functions and have finite
limits at infinity:
lim p(z) = p1°, lim p°(x) =0,

T——00 Tr——+00
lim ud(z) = uy°, hm u®(z) = u2®, uy® < us?,
11151 90()—01, hm 9() 92,91 #92,
lim H%(z) = H,°, hm HO( ) = Hy", H," # Hy°. (3)

Global a priori estimates are derived and global in time existence of a unique generalized solution
is proved.
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A NEW NON STANDARD METHOD OF REDUCTION TO THE SYSTEM AND
STABILITY OF SOLUTIONS OF LINEAR VOLTERRA INTEGRO-DIFFERENTIAL
EQUATION OF FOURTH ORDER

S. Iskandarov
The Institute of Pure and Applied Mathematics National Academy of Sciences, Bishskek, Kyrgyzstan
e-mail:mrmacintosh@list.ru

All appearing functions and their derivatives are continuous at ¢t > tg, t > 7 > to; J = [tg, 00);
IDE - integro-differential equation; by the stability of solutions of a linear fourth-order IDE means
boundedness on the interval J all its solutions and their derivatives up to third order inclusive.

The sufficient conditions for stability of solutions of linear IDE fourth-order Volterra type:

3
W)+ fan()2®(¢) + /Qk(tﬂ')x(k) (T)dr] = f(t),t = to (1)

are established. To do this, proceed as follows. First, the IDE (1) make the following change:
2" (t) + pa(t) + g2’ () + ra(t) = W(t)y(t), (2)

where p,q,r - some auxiliary parameters, and p > 0, ¢ > 0, r > 0;0 < W(t) - some weighting
function, y(t) - new unknown function. We find from (2):

e W(t) = —pa(t) — qz"(t) — ra' (1) + W)y (t) + W' (t)y(t) = —p[-p (1) —qa'(t)—
—ra(t) + W()y(t)] — qz"(t) — ra'(t) + W(t)y ( ) + W' ()y(t) = [p* - gl2"(t)+ (3)
+lpg — 72’ (t) + pra(t) + W(E)y'(t) + [W'(t) — pW (1)]y(2)-
Substituting (2),(3) to (1), we obtain the first order IDE for the y(¢). Combining this with the IDE
(1), we obtain the following system:

2"(8) + pa”(t) + g2’ (1) + ra(t) = W(t)y(t),
y'(1) + b3(t)y(t) + ba(t)x" (£) + ba(t)2' (£) + bo(t)z(t)+
)z’

)
¢
T [ Po(t,m)a(r)+ + Pu(t, 7)a/(7) + Palt, m)a(7) + K(t, T)y(rldr = F(t), ¢ > to.
to
equivalent to the IDE (1), where b3(t) = as(t) —p + W/(t)(W ()™, ba(t) = [az(t) — pas(t) + p* —
a|(W(1)) b obi(t) = [aa(t) —qas(t) +pg —r)(W(#) ™", bo(t) = [ao(t )—ms( )+pr ]( ()~ Rolt,m) =
(W (D) [Qo(t,m)—rQa(t. )] Prlt,) = (W(0) " [Qu(t,m)—4Qalt, ), Palt,7) = (W(1))~[Qalt,7)-
pQs(t )], K (7) = (W) Qslt, W (r), F(t) = (W (1)~ £ (1)

Now the first equation (4) squaring [1, p. 28], the second equation multiplied by y(t) add the
resulting relations, we integrate from ¢ to ¢, including parts, while to the integrals with K (¢,7) and
F(t) develop a method of cutting functions [1, p. 41]. We turn to an integral inequality and we obtain
estimates for z®)(t) (k= 0,1,2), y(t), from which we have () (t) = O(1) (k=0,1,2), y(t) = O(1).
Finally, from (2) W (t) = O(1) should and z"'(t) = O(1)

REFERENCES
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THE BETHE-SALPETER TYPE EQUATION FOR THREE-QUARK BOUND
STATES

R.G.Jafarov
Baku State University, Baku, Azerbaijan

e-mail:tun-mat@list.ru, mdina84@mail.ru

In this report we present some our results of the investigation of multi-quark equations in the
Nambu-Jona-Lasinio (NJL)[1] model with chiral symmetry of SU(2)—group in the mean-field expan-
sion. To formulate the mean-field expansion we have used an iteration scheme [2] of solution of the
Schwinger-Dyson equations with the fermion multi-local source.

The NJL model has been applied by many authors to study properties of hadrons. Baryons can be
constructed either by directly building a bound state of three quarks by solving Fadeev equations or
by considering chiral solitons, and possible via solving other equations (see [2]).

The unique connected function in leading order (LO) is quark propagator S. First step of iterations
starts via G; = PGy, P = %Sgrﬂ + S(l)n + ngO)fg, where 1 and £ are bilocal and triply-local

sources, accordingly. S is LO two-particle, and Ggo) is LO three-particle functions, S™M-next-to-

leading order(NLO) single-particle function, accordingly. The solution of corresponding equation
(10 — mo)GY¢ +igGL¢ - trS = 3iS - 5 x &
is: G = —3i5- 5 S.
Second step of iterations is: Gy = PGy, Po = 5547;4 + %Sgng + %551)772 + 5(2)77 + %§H5772§ +
EHE + %SQG@{Q + gGgl)ﬁ, where Gg, Hs, Hy, S4, S3 are LO, six-particle, five-particle, four-particle,

three-particle, Sél),Ggl) and Sél) - NLO, three and two-particle, S® next-to-next-to-leading order

single-particle Green’s functions, accordingly.
From Schwinger-Dayson equation [2] we have

1 B
—5! [§H5772§+H4?7§+§G6§2 + G ) +igltr Hsn+ insmtrins® Hsnl€ +igltr Hy+ ins T triysm® Ha)¢ =

1 _
= nx G5+ 3i{ Sy + [San + SV - S + 8- [Sn + W] + 5 - S[ o + 5V + £65€)) -,
Consequently the three-particle Bethe-Salpeter equation is:
Gy =GV + GV = -3i[S- S-S+ 55 +5-5- SV 4+ 5.0 . S 4ig[S-trHy+ S iysr® - triysr®Hy).
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DIRECT AND ITERATIVE METHODS OF SOLVING
INVERSE HYPERBOLIC PROBLEMS'

Sergey I. Kabanikhin, Maxim A. Shishlenin

Institute of Computational Mathematics and Mathematical Geophysics, Novosibirsk, Russia
Sobolev Institute of Mathematics, Novosibirsk, Russia
e-mail:Kabanikhin@sscc.ru, mshishlenin@ngs.ru

Methods for solving inverse and ill-posed problems can be divided into two groups: direct and
iterative methods [1].

First we describe direct methods, i.e., method are linearization, finite-difference scheme inversion,
Gel’fand-Levitan-Krein method, boundary control method, singular value decomposition and time-
domain migration. Direct methods allow one to determine unknown coefficients in a fixed point of
medium when additional information is given by the trace of the direct problem solution on a (usually
time-like) surface of the domain. Direct methods in multidimensional inverse problems seem to be
very promising trend of investigation because in iteration algorithms (method of steepest descent,
Landweber iteration, Newton-Kantorovich method and so on) we have to solve the corresponding
direct (forward) and adjoint (or linear inverse) problems on every step of the iterative process while
in multidimensional case solving of a direct problem is hard enough.

In the second part we describe iterative methods. The usual way of formulation of inverse coefficient
problem is the operator form [2]

Alg) = f,
where ¢ is the vector-function of desired coefficients, f is the inverse problem data.
The Newton-Kantorovich method

Gni1 = @0 — [A'(a2)] " (Algn) = f)
is very sensitive to the initial guess gy, and include the inversion of the compact operator A’(gy,).
The Landweber iteration
gn+1 = Q4n — & [A,(Qn)]* (A(Qn) - f)
include the solution of the direct and adjoint problem.

The comparative analysis of direct and iterative methods is presented and discussed as well as the
results of numerical experiments.
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ON A SOLVABILITY OF THE SEMIPERIODICAL BOUNDARY VALUE
PROBLEM FOR LINEAR HYPERBOLIC EQUOTION

Symbat S. Kabdrakhova
Institute of Mathematics MES RK, Almaty, Kazakhstan
e-mail:S Kabdrachova@mail.ru

We consider on Q = [0,w] x [0,7] a semiperiodical boundary value problem for linear hyperbolic
equation with two independet variables
0u ou ou

oom = Al )5+ Bl t) 5+ Cla,thu+ f(a,1),

u(0,t) =(t), tel0,T],
u(z,0) = u(z,T), x€l0,uw], (3)
where A(x,t), B(z,t), C(z,t), f(x,t) are continuous functions on , ¥(t) is continuously- differentiable

function on [0,77 and satisfies the condition ¥(0) = (7).
Let’s C(§2) be a space of continuous function u : @ — R on  with norm ||ul/¢ = max |u(z,t)|.
Q

We study the question of solvability of the problem (1)-(3). Necessary and sufficient conditions of
correct solvability of semiperiodical boundary value problem are received for linear hyperbolic equation
with two independent variables in the term coefficient A(x,t) and 7.

Definition. Boundary value problem (1)-(3) is called well posed, if for any f € C(Q) and
cotinuously- differentiable function ¥ (t) on [0,T], it has unique solution u(z,t) and the following
estimate holds

mase {[ulle, e o} < K mase { mas. (ul, £l

where K is constant, not depending on f(x,t),1(t).
Thorem. The boundary value problem (1)-(3) is well posed if and only if, for some 6 > 0 the
following inequality holds ‘ f(;f A($,7’)d7'} > 6 for any x € [0,w].
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ON AN UNIQUE SOLVABILITY OF NON-LOCAL BOUNDARY VALUE PROBLEM
FOR THE SYSTEM OF LOADED HYPERBOLIC EQUATIONS

Zh.M. Kadirbayeva

Institute of Mathematics MES RK, Almaty, Kazakhstan
e-mail:apelman86pm@mail.ru

The boundary value problem for the following system of the loaded hyperbolic equations

2u w m~+1 u z, du(,0;-1) m~+1 u -

;ax = Ao(z, t)g + By(z, t)gt + Co(z, t)u+ ; Ai(z,t) 8 9 y Z B;( a t) o +
m+1

+ > Cim, thu(e,0;1) + fx,t), (x,t) €Q=(0,w)x (0,T), ueR, (1)
=1

u(0,t) = ¢(t), tel0,1], (2)

Py(2) (a 0 4 Pl(x)au(a";’()) + Po(a)ulz, 0)+
520 P 4510 P00 S0 T) = vl 7 ) ®)

is considered on Q = [0,w] x [0,T], where Aj(a:,t), Bj(x,t), Cj(x,t), j = 0,m+1, Py(x), Sk(x),
k = 0,2 are (n x n) matrices, f(z,t), ¥(z) are n - vector functions that are continuous on €, [0, w]
respectively and ¢(t) is n - vector function continuously differentiable on [0, T7].

Following [1] we find conditions that guarantee unique solvability of the problem (1)-(3).

REFERENCES

[1] A.T. Asanova, D.S. Dzhumabaev. Unique solvability of nonlocal boundary value problems for systems of hyperbolic
equations // Differential equations, Vol. 39, No. 10, 2003, pp. 1414-1427.

[2] Zh.M. Kadirbayeva. On convergence an algorithm of finding approximated solution of semi-periodical boundary value
problem for the system of loaded hyperbolic equations // Mathematical journal, Vol. 10, No. 1(35), 2010, pp. 52-59.
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ON A ABOUT NEW ASYMPTOTIC REPRESENTATION OF THE SOLUTION IT
IS SINGULAR THE PERTURBED CAUCHY PROBLEM FOR THE ORDINARY
DIFFERENTIAL SECOND-KIND EQUATION

T.S.Kalmenov, A.S.Shaldanbaev

Institute of Mathematics, Mechanics and Computer Science, Almaty, Kazakhstan
The South Kazakhstan State University, Shymkent, Kazakhstan
e-mail:kalmenov.t@mail.ru, shaldanbaev51@mail.ru

To study of problems for the is singular perturbed differential equations-equations with small pa-
rameter at the higher derivatives-are devoted numerous works. A.N.Tihonova, V.I.Vishika, L.A.Ljus-
ternika, S.A.Lomova, A.B.Vasilevoj’s works are basic. The review and classification of these and
subsequent works are reduced in [1]. In the majority of existing works asymptotic expansions of a
solution of the equations with small parametre in the form of the sum of regular and frontier layer
parts [2-4] are considered.

In the given work, using a spectral resolution of a solution of a Cauchy problem for an operator
with deviating argument, new effective recurrence formulas of representation of a solution of a Cauchy
problem for an ordinary differential second-kind equation with small parametre are received at the
higher derivative:

Ley = ey’ (z) + a(2)y () + b(x)y(z) = f(z),z € (0,1), (1)
y(0) = 0,y'(0) = 0. (2)
Here, and - set real and smooth enough on functions, and small parameter. The basic outcome of
work is
Theorem. Leta(x) € C"1[0,1],b(z) € C™[0,1], satisfies to conditions
a(z) > a>0,0(x) <0,b(1) >. (3)

Then for any the Cauchy problem (1) - (2) has a unique solution. This decision will be in a kind

n—1 n—1
y(@,e, [) = > (~DFBD (@)l — () Y [(BT'DFfY(0))(=1)* " + (—1)"e"y(z,e, D" ). (4)
k=0 k=0
With an error term, satisfying to an inequality:
ly(@,e. D" Dy < = 10" a0 (5)
Here D° = I, Df(z) = %B_lf, B~ f%— {f bl }dt, and ¥ (x) problem solution:
0 t
ey (x) + a(z)¥ (2) + b(z)y(z) = 0, (6)
$(0) = 0,9'(0) = 0. (7)
REFERENCES

[1] A.M. Ilyin. Boundary layer // Results of a science and technics. A series Modern problems of mathematics, The
thematic review The Differential equations with private derivatives-5.: VINITI, 1988, Vol.34, pp.175-214.

[2] M.1.Vishik, L.A.Ljusternik. Regular degeneration and a boundary layer for the linear differential equations with small
parameter // UMN., Vol. 12, No.5, 1957, pp.3-122.

[3] A.B.Vasileva. Asymptotics of solutions of some problems for the ordinary nonlinear differential equations with small
parametre at the higher derivative// UMN., Vol. 18, No.3, 1963, pp.15-86.

[4] S.A. Lomov. Introduction in the general theory of singular perturbations// M: The Science, 1981.
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SOLUTIONS BEHAVIOUR OF THE SINGULAR PERTURBED SYSTEM OF THE
ORDINARY DIFFERENTIAL EQUATIONS IN PARTICULARLY CRITICAL
CASES

S. Karimov, I. Bektenaliev
Osh State University, Kyrgyzstan, Osh

The problem under consideration is as follows:
ea'(t,e) = D(t)z(t,e) +elf(t) + B(t)z(t,e)] + g(t, 2(t,€)), (1)
(lZ(—to,E) = x0(6)7 HCIZO(E)H = 0(5)7 (2)

where D(t)- simple classical form of certain initially given matrix A(t), that has its own values
Me(t), k = 1,2, f(t) — colon(fi(t), f1(t)); B(t) = (bx;(¥))?; € > 0 small parameter; [—Tp, Tp)-
segment of actual axis, tg < Tp; g(t,z(t,e)) = colon(gi(t, ), g2(t, x)), g(t,0) = 0, [to,To C Sy -
open radius circle r > % +d (d € R,d > 0) with a centre at the point of ((Tp + t9)/2,0); t €
S, A(t,z) = (t,x1,22) : t € Sy, |25 < 0(j =1,2), 0 < — const,
O (S, )-space of analytical functions in S,
d (.S )-space of analytical functions in S,.

For the solution x(t,e) = colon(z1(t, €), z2(t,€)) we will look in the class xi(t,e) € ®(5;) (k =1,2)
at ¢.

We will demand the solution of the following conditions:
I Let  Ap(t) € ®(S,); fu(t) € ©(Sy);br;(t) € ©(S)); gi(t, x)P(A(t, x))(k,j = 1,2); in the sphere of
A(t, x) there is inequality of ||g(t,z) — g(t,Z)| < M|z — Z||jmaz{||z||, |Z||}*, where 0 < M, 3.
II. A\ (t) = a(t) +i6(t);  A2(t) = a(t) — iB(t); where «(t), B(t)-actual functions, at that a(t) < 0 at
to <t < ap;a(t) > 0atag < t < Tp;alag) = 0, butB(ag) # 0
We will put a question on closeness of the solution of perturbed and unperturbed problems in the case
of exchange of stabilities at the segment [—Tp, Tp| at sufficiently small values e.
ITI. We will think, that if (¢1) + t2 the inner point of the range H then the harmonic function is
Jm)\l(tl,tl,tz) > 0, whereH C Hy.
The following is correct. .
Theorem. Let conditions I, IIIII be fulfilled. In that case for the problem (1), (2) at to < t < To—0(e)
there is the only solution and the value ||x(t,e)| < cw(t,e), where 0 < ¢ — const

() e by to<t<To—a (0<a— const),
w y = — — ~
el by Tp—a<t<Ty—6(e) (0<A<1),

5(¢) > 0 continuous function at 0 < e < ey (g0 — const.), at that lim._od() = 0.

REFERENCES

[1] K.S. Alybaev. Method of level line research of singular perturbed equations at negative stability // Doctorate dis-
sertation in physics and mathematics: 01.01.02. Zhalal-Abad, 2001, pp. 33-376.
[2] S. Karimov, G. Anarbaeva, A. Abdilazizova. Research of behaviour of the singular perturbed system of differential

equations in a particularly critical case // Researches of integral-differential equations. Bishkek, Issue 40, 2009, pp.
169-181.
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A SCHEME OF FRIEDRICHS FOR THE REGULARIZED HYPERBOLIC
EQUATION

A.S. Kassymbekova
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:kasarO8@mail.ru

V.M. Shalov [1] in terms of the Hilbert space shows the possibility of extending the Friedrich’s
scheme for a wide class of non-selfadjoint equations. In the domain Q = Q x (0,7"), Q@ C R"™ — with
boundary I', ¥ =T x (0,7) consider the problem bounded

u — Au=f on Q,
U(I,O) = Uuo, (1)
ut(x,0) =u1 on Q,

88;, D(-A) = HQ(Q) ﬂH&(Q), ug € H&(Q)’ u € L2(Q), fe H_I(Q),

Applying ”parabolic regularization” the original problem can be written as:
L)W =AW + M. 7 ={0,9}, ©(0)={ug,u1}, (2)

where A = —

where

_ ou d
u {u7 8t } ) g exp( kt)f? dt + IU/ )

M. — < A -1 >
CA@R) (A + A+ A )7
k, A, p—some numbers [2]. This formulation of the problem enables the use of variational principle.
Where

Assumption 1. a) for almost all t there exists an inverse operator M=' : H — H is selfadjoint
and nonnegative, and; b) there exists a variety ® C Y and a positive constant 1 : M:(t)d € H,
(M:ii, @) > B1||@||? for almost all u € ® and almost all t € [0,T] .

Assumption 2. a) for almost all t there exists a family of operators M: : H — H uni-
formly bounded, and; b) there are many ¥ maps @ : [0,T] — @ is a subspace C1([0,T]; H*) :
M. (t)u, M;lz?, K(t)d € Ly(0,T; H*) at @ € ¥ where K(t) = M;lﬂ(t)L(t). Notation and description
of the spaces Y, H, H* see [2]. The following theorem is proved

1/2

Theorem. By virtue of assumptions 1 and 2, there is expansion of C. is the Friedrichs operator
CW = {Lu, W (x,0)} problem (2) for which the equation Cow = q, ¢ = {f, w (x,0)} is Euler’s
equation for the functional J(u) = |7 ||> — 2(((¢, BW))), where B — symmetrical operator [2].

REFERENCES

[1] V.M. Shalov. Some generalization of spaces Friedrichs // Dokl. NA USSR. Akad., Vol. 151, No. 2, 1963, pp. 292-294.
[2] J.L. Lions, E. Magenes. Nonhomogeneous boundary value problems and applications // M.: MIR, 1971, 371 p.
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ON THE INVERSE PROBLEM FOR SINGULAR STURM-LIOUVILLE OPERATOR

Mehmet Kayalar, Murat Sat
FErzincan University, Erzincan, Turkey
e-mail :murat_sat24@hotmail.com

In this work, we give the solution of the inverse problem on two spectras for Sturm-Liouville operator
with Coulomb Potential. In particularly, we obtain theorem concerning the structure of the difference

potentials. Before formulating the main result of this work, we must mention that the analogous
inverse problems were examined in the work [1].

We consider the Sturm-Liouville equation with Coulomb Potential [2]

A
Ly=—y' + [—I—q(:v)} y=XAy, \=s2,0<z<m,
T
with boundary conditions

(1)
y(0) =0,
y' () — Hy () =0, (2)
where the function ¢(x) is real-valued and A and H real constants and @ € C[0,7]. Let {\n, o }p g
be spectral characteristics of L with conditions (2).
Consider a new operator

Ly=—y" + [er?f(w)]y:My, p=s,0<z<m

(3)
Let {ftn, &}, be spectral characteristics of L with conditions (2). Under the assumption, it
follows that

q(z) — <C.B
juax |g(z) —g(2)| < C
o0
where B = > {|an, — an| + |t — An|} and C' is constant.
n=0

REFERENCES
[

1] A. Mizutani. On the Inverse Sturm-Liouville Problem // Jour. of the Fac. od. Sci. Univ. of Tokyo, 1984, pp. 319-350.

[2] R.Kh. Amirov, Y. Cakmak. Trace formula for the Sturm-Liouville operator with singularity // Proceeding of the
Eight International Colluquium on Differential Equations, Plovdiv, Bulgaria, 1997, pp. 9-16
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OSCILLATIONAL SOLUTIONS OF DIFFERENTIAL EQUATIONS
DETERMINATING ON GIVEN VECTOR FIELD

K. Kenzhebaev, Zh. Sartabanov
Aktobe State University by K. Zhubanov, Aktobe, Kazakhstan
e-mail:aiman-80@mail.ru

Let (0, w)-periodic on (7,t) vector field be given
dt
= a(rnt 1
) 1)
where a(7,t) = (a1(7,t), ..., am(7,t)) — vector-function of variables T € (—oo, +00) = R, t = (t1,...,tm) €
R x ... x R = R™, satisfing the condition of periodicity and of smoothness
a(r +0,t + kw) = a(r,t) € CV (R x R™) (2)
with integer number vector k = (k1,....kn) € Z X ... X Z = Z™, Z — set of integer number, wy =
0, w1, ...,wn — periods, kw = (k1w ..., kmwm)-
At condition (2) system (1) has characteristic ¢ = ¢(7, 79, tp) with any initial condition (79,tg) €
R x R™, have possessing properties

(s, 70, 0(10, 7, 1)) = p(s,7,t)) € CS(};}{I)(R x R x R™),
o(s+0,7+0,t+kw) =p(s,7,t) + kw, k € Z™.
We it could be that oscillational way discribes (6, w,w)-periodic on (7, ¢, ) solutions of the system
differential equations of type

Dal':f(T,t,gO,.I), (3)
determinating on vector field (1), where D, — differential operator on direct field. Consequently,

0 “ 0
Da = E + Za](T,t)g
j=1 !
The vector-function f = (f1, ..., fn) of variables T € R, t € R™, (70, 7,t) = ¢ € R™, x = (21, ..., Tp)
satisfy property
Fr+0t+kw,o+koz)=f(rt,0,2) € COLEV(Rx R™ x R™ x R™), ke Z™  (4)

T7t7(707x
We shall study problem about existence of solutions x(7,t, ) of the system (3), satisfing property

(T4 0,t+ kw, o+ kw) = x(1,t, ), keZ™ (34)
under conditions (2) and (4),
2(70,, 1, 1) = u(t) = u(t + kw) € CU)(R™), ke Z (30)

In the report there are some properties of solutions of the problem (3) — (3p), nasessary for solution
main problem (3) — (3,). The sufficient condition of existence solutions of the problem (3) — (3.) is
obtained and in linear case is being the integral type.

This problem to study when linear system is given constant matrix on characteristic of vector field
(1).

In report and uniqueness of system (1) .
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SIMULATION OF THE DYNAMIC STABILITY OF BORING COLUMNS BY THE
AT NONLINEAR COMPLICATING FACTORS

Lelya A. Khajiyeva
Al-Farabi Kazakh National University, Almaty, Kazakhstan
e-mail:khadle@mail.ru

The problem of stability of movement the boring columns taking into account nonlinear complicating
factors is considered. Final deformations of boring columns concern as such factors. They take place
in case of action on a column big variable axial forces N(z,t) and turning moments M (x,t) and have
nonlinear oscillatory character:

B [ (13 (30)°)] + M0 2) + AN + KoV = —E Y

2 [ 52 2 ~F 52
|58 (13 (5)7)] + Za M@0 3 + S ING o] + kv = - 7 5E
where U, V are motions an elastic line of a column in planes XOY and XOZ, accordingly. The

boundary conditions in case of hinge leaning columns are set as equality to zero of motions and the
bending moment on the ends:

o0*V o0*U
Decisions V (z,t) = Z Jr(t) sin 7% ke Ulz,t) = Z gk () sin £ k” satisfy to these conditions. The

stability of boring Column rotating with a speed w under the influence of variable longitudinal force
t = No + N¢(t), when the equation of its bent axis (1) is led to the nonlinear parametrical equation
of a kind: )
fHCH1—2v cosQt)f +af’=0 (3)

is investigated. The case of the basic resonance of a boring column is considered. The equation of its
excited state is led to the equation Mate-Hills type:

d*5f

A2
Character of behaviour of the solution of (4) allows to judge about stability or instability of the basic
resonance. It is identical to criterion of stability by Lyapunov. Borders of zones of instability of
resonant oscillations of a boring column depending on forms of oscillations and system parameters are
defined. Another way the analysis of behavior the decision of the equation (4) is the method of its
partial discretization. It allows to receive the analytical decision of the equation Hills type, character
is ting behavi our of small indignation §f in time ¢. For this purpose, the second component of the
equations (4) is is discrete in a class of the generalised functions:

+of [C’k + 1,501 — 2C%v cos Qt + 1, 5ar? cos 2¢; cos 2 + 1, 5ars sin 2¢ sin 20t =0 (4)

d;gf + 5 Z (t; + ti—1)[(CE + 1, 5ar} — 2CEv cos Ut + 1, 5ar? cos 2¢1 cos 20+
+1, 5ar1 sin 2¢ sin 2Q¢;) x 0f(t:)6(t — t;) — (C? + 1,5ar? — 2C%v cos Qt;_1+ (5)

+1, 5()£T1 cos 2¢1 cos 20t; 1 + 1, 50[7‘% sin 2¢1 sin 292&171) X 5f(ti,1)6(t — tifl)] =0

where i = 1,n - the number of arguments ¢ discrete; §(t — tx)- delta-function of Dirac. The decision
of the equation (5) does not represent work. The results of researches received by two methods will
be coordinated among them selves.
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ON THE CONVERGENCE OF THE METHOD OF LINES AS APPLIED TO THE
SOLUTION OF THE PROBLEM FOR THE LINEAR LOADED DIFFERENTIAL
EQUATION OF PARABOLIC TYPE INVOLVING NON-LOCAL BOUNDARY
CONDITIONS

Zakir F. Khankishiyev

Baku State University, Baku, Azerbaijan
e-mail:hankishiyev_zf@yahoo.com

Assume that it is necessary to find a continuous function u = wu(z,t) in the closed set D =
{0<2<1,0<t<T} -ie. the solution to the following boundary problem:

m

ou 0 ou
a@_ 2 “u <T 1
5t 8x(k(x,t)ax)—|—b(:1;,t)u(:c,t)—i—;bk(x,t)u(x,tk)—i—f(ac,t), O<z<l,0<t<T, (1)
ou(0,t ou(l,t
MO0 4 aru.t) + sttty =m@. 28D 4 a0 + B =m0, 0<1<T (@)
u(z,0) =¢(z), 0<z <L (3)
Here k(z,t) > 0, b(x,t), br(x,t), k=1,2,...,m, f(z,t), p1(t), pa(t), ¢(x) are known con-
tinuous functions of their arguments; aq, 81, ag, [2 the real numbers; t1, ty, ..., t,, € (0,7] the
fixed points.
Partitioning the segment into N equal parts by points x,, =nh, n=0,1,..., N, Nh=1, and

considering equation (1) on the lines x = x,, n = 1,2,..., N — 1, we juxtapose problem (1)-(3) with
the following problem

dyn(t) 1 [k(xnﬂ, ) + k(@0 t) Yns1 () = yalt) _ k(@n,t) + k(@n-1,t) ya(t) = o1 ()]
dt  h 2 h B h
+0(@n, yn(t) + D bk(@n, )yn(te) + f(@n,t), n=1,2,.,N =1, 0<t <T, (4)
k=1
dydof) +a1yo(t) + Sryn () = (), dygt(t) + agyo(t) + Poyn(t) = pa(t), 0<t <T,  (5)

yn(o) :<P(5Un)a n:0717277N (6)
Here y,,(t) is approximate value of the solution v = u(z,t) of problem (1)-(3) on the linexr = zy,.
We derive the conditions under which there takes place principle of maximum for problem (4)-(6).
Theorem. Let coefficient k(z,t) of equation (1) satisfy the condition kl(z,t) > ko > 0, and
coefficients b(x,t),bk(x,t), k=1,2,....m, a1, as, B1, P2 - the conditions

m
bp(z,t) >0, k=1,2,....m, b(:v,t)—I—Zbk(x,t)SO, B1 <0, a1 +01 >0, a0 <0, ag+ 52 >¢e > 0.
k=1

If the conditions o > —&anl/e, & > 1/ko hold true, then the solution to problem (4)-(6) is reduced
to the solution to problem (1)-(3). At that there takes place the estimation

[yn(t) — u(zn, t)| < Lh*(0 +£1), n=0,1,.., N.
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SOLUTION OF THE CAUCHY PROBLEM FOR THE VOLTER CHAIN WITH
UNBOUNDED INITIAL CONDITION

A.Kh. Khanmamedov, H.M. Masmaliev
Baku State University, Baku, Azerbaijan

Consider the Cauchy problem for semi-infinite Volter chain
c= Cn(cnzl - Cnfl)an =0,1,...,¢c01, ch=0cp (t) >0, (1)

_d
St
We'll seek the solution in the class of sequences ¢, = ¢, (t) such that difference expression

cn(0)=¢,, n=0,1,..., -

(ly)n = VCn—1Yn—1 + VCnl¥n+1, N = 0,1,...
together with boundary condition y_; = 0 generates self-adjoint operator L = L (t) in I (0, 00).
Let dp (t,\) be spectral measure of the operator L as known [1], the following formulae is true

dp O, f) = ( | e*Qtdp<A,0>>_1 dp(,0). 3)

—0o0

Suppose Sp, = Sy, (t) = [ A"dp (A, t). Then ¢, can be found on by the formulae [1]

Cn = Dn—an—HD;Zy (4)
where D,, 1 =1, D, = |Sj+k|?k:0 is Gankel’s determinant.
It proves to be that Gankel’s determinants satisfy the differential equations
n—1
Dy = (n—1)D1Dy + Dy1Dny1 Dy, + 2Dy Y - D1 D1 D2,

k=1
It shows that constructed by the formulas (3), (4) function ¢, = ¢, () is vally the solution of the
problem (1), (2).

REFERENCES

[1] Yu.M. Berezansky. Integrating nonlinear difference equations by the method of inverse spectral problem // DAN
SSSR, 1985, Vol.281, No.1, pp.16-19.
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ON THE HIGHT ORDER NONLINEAR SCHRODINGER EQUATION WITH A
SELF-CONSISTENT SOURCE

A.B. Khasanov, A.A. Reyimberganov

Urgench State University, Urgench, Uzbekistan
e-mail:ahasanov2002@mail .ru, anwar2006@mail.ru

We consider the problem of integration of the following system of equations

m k+1 N mp—1
; 1 n—73—1 |\ * n—J—1\x*
=43 () DR =230 3 G (Pt - AT )
k=0 n=1 j=0

0 5 .. 5 .4 I R R ~
%sojm + i, Tl —u(zt)eh, = %soé,n —i&n b, — 1jPy, + U*(x,t)so{,n =0, (2

aiwin — i€t , —igu, (@ 0], = aiw%,n +i&ntd, + i3, —ule v, =0, (3)
n=12 ..,N, j=0,1, ..., m, —1,
with the initial conditions
u(z,0) = up(zr), =€ R, (4)
where vector-functions ®0 = (! n P2 n)T and W0 = (49 o Y n) are eigenfunctions of the system (2)
and (3) corresponding to elgenvalues §n (Im &, > 0), with multlphcities mp, n=1,2,...,N. Here

Qo(z,t) = —2i,
J—1 1)\ A+t 1\ kL 5
Qj(z,t) = _2D;IZ { (22) u*D];(qu_k_ﬁ + (—22> uDl,;(u*Qj_k_l)}7 D, = W
k=0
j=1,2,...m

The function up(x) (—oco < x < 00) has the following properties:
oo
[ (L +[z])]uo(x)|dz < oo

—0o0
2) If t = 0, then systems (2) and (3) has no spectral singularities and in Im& > 0 it has exactly N
eigenvalues &1(0), £2(0), ..., {n(0) with multiplicities m1(0), m2(0), ..., mn(0).
We assume that
[e.e]
1 = 1
(’rnn]_l)l/ \IJZL" 1(.T,t)q);nn 1 l(.’[‘,t)dﬂj = A:,Ln_l_l(t), n = ]., 2, ...,N, (5)
—0o0
where A7, ,(?) is a continuous function, n =1,2,.., N, 1 =0,1,...,m; — 1.
We look for complex-valued solution u(z,t) of the problem (1)-(5), that is satisfy the following

assumption:
oo

/ ((1 + ) ulz, )] + i ]D’;u(x,t)D dz < oo. (6)
k=1

—0o0

In this work the method of inverse scattering problem is applied to the integration of the problem
(1)-(6).
REFERENCES

[1] V.K. Mel’'nikov. Integration of the nonlinear Schrédinger equation with a Self -Consistent source // Commun. Math.
Phys. 1991, Vol.137, pp. 359-381.
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SOLUTIONS ESTIMATIONS FOR THE LINEAR SYSTEM OF NEUTRAL TYPE
DIFFERENCE DIFFERENTIAL EQUATIONS

Denis Khusainov
Taras Shevchenko National University of Kyiv, Ukraine
e-mail:dkh@unicyb.kiev.ua

The important place in modeling processes in economy, biology, population dynamics is occupied
with the delay differential equations. They allow to make making more adequate models which can
calculate system status in previous moments of time. A system of linear difference differential equations
of the neutral type with constant coefficients is considered

% [x(t) — Dx(t — 7)] = Az(t) + Bx(t — 7),t > 0. (1)
The second Lyapunov method is used with a next type of functional
t
Vo lz(t), 1] = 27 (t) Ha(t) + / eB(t=s) {xT (s) Gra(s) + 2T (s) Ga (s)} ds. 2)
t—1
We denote
~ATH -HA- G, - ATGyA —-HB-ATGy,B  —HD — ATGyD
S8, H,G1,Ga] = —~BTH — BTG,A e 97Gy — BTG,B —~BTGyD :
—-DTH — DTG,A —-DTGyB e PTGy — DTG9D
)\maX(H) )\max(Gl) )\maX(GQ)
H)y=—"= H = — H = —=

We can formulate a next statement on stability of a zero solution of the system (1) and convergence
estimations of the solution.

Theorem 1. Let |D| < 1 and there exist positively definite matrizes H, G, Go and a parameter
B > 0, in which the matriz S |3, H, G1, G| is positively definite matriz. Then the zero solution of the
system (1) is exponentially stable in the C* metrics.

And for any solution x (t), t > 0 the following convergence estimation is held

(0] < [V (H) 2 0] + 71 G e 0)], + 7/ (H.G) || )| |57, @)
2o < | (1 + M (Vo + Vo (EGD) ) I 01+
+ (Vo () + M7/ (H,Go)) & (0[] 5,

M =|A| + DA+ B| et [1 - D[" 1 e"547]
v = min{ Amin(if;j}%lﬂzl) 3 } ¢ = min{ 21n ﬁ, g } .

An optimization method for finding functionals of the type (2), based on methods of nonsmooth
optimization, is proposed.

()
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INVERSE PROBLEMS FOR THE LIQUID FILTRATION IN ELASTO-PLASTIC
REGIMES

Bakhtiyor Kh. Khuzhayorov, Erkin Ch. Kholiyarov, Firuz Z. Elomov
Complex Research Institute of Regional Problems, Academy of Sciences, Samarkand Division, Samarkand, Uzbekistan
e-mail:b.khuzhayorov@uzpak.uz, e.kholiyarov@mail.ru, felomov@mail.ru

In this paper we solve an inverse coefficient problem with additional data, given on two points of
the earea [0, L], L = const > 0, for elasto-plastic filtration equations

op _ p o Op2 _ p2 (1)
ot ox2 oty oa2
p1, p2 - current pressure, t1, to - time, x - linear coordinate, a;, ae = const - pressure conductivity
coefficients, as > aj, the signs | and | corresponds to pressure decreasing and ingreasing (restoring)
regimes, respectively.
In the direct problem for (1) we have the following initial and boundary conditions

p1(0,2) = pg = const, w (t1,0) = wo = const, p;y (t1,L) = po, (2)
Ops (t2,0
) =p (@), 20 g 4,0y = g, Q

where p; (2) - the pressure distribution at last moment ¢; = T} of pressure decreasing regime - |, w -
filtration velocity. Time scale ty starts from t; = T} as t5 = 0.
In inverse problem to determine a1, a2, k we pose conditions in two points of [0, L]
k Op1

Lw(t,0) = == —=

O =20 (t1), lpi(ti,21) =21(t1),

=0
Tp2(t2,0) = fo(t2), Tp2(ta,z1) = fi(ta),
where k - permeability, u - viscosity of liquid, zo (t1), 21 (t1), fo (t2), fi1(t2) - given functions, x; €
[0, L].
To find a; and k£ we minimize the following functional

m 2 m
m M T 8m ,0 T m 2
n (k)= [ [—z“a(f)—zo@) e A CUETG)

where overscript m denotes that all values are calculated with a; = 311, k= 7]:;1 For test examples
functions zo(t1), z1(t1), fo(t2) and fi(t2) are determined by solving corresponding direct problems (1)-
(3) with given values of a1, k and ag. To minimize J; (a1, k) we used the coordinate descent method.
Comparatively small iterations are used to restore a; and k with precision € = 10™%. The gradient
descent method gives larger number of iterations. To accelerate iteration procedure we used so called
“ravine” method.

Coefficient ay is determined by minimizing the functional with respect (p2 — f;(t2))?, j =0, 1.

The following iteration procedure is obtained

-1
1

T2 m m m ! TQm
"' = ]Z/O 5 6, 23) — B (€ ) + 13 ()] B (6, de ;0/0 w? (€ aj)de

=0

where w (x,t) is determined from the corresponding auxiliary problem.
In computational experiments the value of as is restored for only three iterations.
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NECESSARY AND SUFFICIENT CONDITIONS OF SOLVABILITY OF THE
BOUNDARY VALUE PROBLEMS FOR THE NONHOMOGENEOUS
POLYHARMONIC EQUATIONS IN A SPHERE

B.D. Koshanov
Institute Mathematics, Informatics and Mechanics MES RK, Almaty, Kazakhstan

e-mail:koshanov@list.ru

Let m be natural number and in the n - dimensional unit ball Q = {z : |z| < 1} C R™ we consider
the nonhomogeneous polyharmonic equation [1]

ATu(z) = f(z), =€, (1)

with boundary conditions

k1 _ _

o oo e1(z), = €S =09,

o2, | @)
ong? lpeon p2(x), @ €5,

.ékm u =pm(z), z€S

a”ﬁm €0 m ’ ’

where 0 < k1 < ko < ... < ky, <2m — 1.

Theorem 1. Let f(z) € C*(Q), gs(x) € C?m~Fsta(S) s = 1,2,....,m. Then a necessary and
sufficient condition for the solvability of problem (1)-(2) in the class u(x) € C?*™+%(Q) for arbitrary
m oand any 0 < k1 < ko < ... <k, <2m — 1 is the condition:

rang A(ky, ka, ..., km) = rang (A(kl, ko, ,km),ﬁ> , (3)

where A(ki,ka,...,km) denotes a matriz of dimension m x m, which stores the rows of matriz A
(dimension 2m x m) with numbers equal to ki, ka, ..., km:

1=2 1=23 1=%4 1=5 -+ (@2m-4)/2m—-4)! (2m—2)!/2m —2)!
0 21/10 41731 6l/50 o (2m—4)!/(2m —=5)! (2m —2)!/(2m — 3)!
0 2100 4tj2t el/4l - (2m—4)!/(2m —6)! (2m —2)!/(2m — 4)!
0 0o 411 6!/30 - 2m—4)!/2m-T)! (2m —2)!/(2m — 5)!
0 0 0 0 (2m — 4)!/0! (2m — 2)!/2!
0 0 0 0 0 (2m —2)!/1!
0 0 0 0 0 (2m — 2)!/0!
| 0 0 0 0 0 0 ]
also a vector - columns U, F (dimension m) with elements U = (ug(0), 1 (0), ..., um—1(0))7,
F= (ﬁf [(pl(x) - ;%ggm,n * f} Sz, ..., if [cpm(x) - (,fk—,::lagm’n * f] ds,)T,
S N 5 Nt
i.e. rang of matriz A(ki, ka, ..., kn) complies with the rang of extended matriz systems:
Ak, kg, oo k) U = F. (4)
REFERENCES

[1] A.V. Bitsadze. On some properties of polyharmonic functions // Differential equations. Vol. 24, No. 5, 1988, pp.825-
831.
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THE OSCILLATION PROPERTIES FOR THE SOLUTIONS OF HALF-LINEAR
SECOND ORDER AND HIGHER ORDER DIFFERENTIAL EQUATIONS

Saltanat Kudabayeva, Ryskul Oinarov
L. N. Gumilyov Eurasian National University, Astana, Kazakhstan
e-mail:rakhimova.salta@mail.ru, o_ryskul@mail.ru

On the interval I = (a,b), —oo < a < b < 400 we consider the following differential equation:

(=)™ (p(®)|y™ )P~y ™ ()™ = o()]y()P?y(t) = 0, (1)
where 1 < p < oo, v and p are continuous and n-times continuously differentiable functions on I,

respectively. Moreover, p(t) > 0 for any ¢ € I.

If n =1, then equation (1) becomes a second order differential equation. Here, different criteria of
oscillation of the second order differential equation have been obtained by depending on the integral
behavior of the function p' =7 at the end points of I.

If n =1 and p = 2, then equation (1) becomes a second order linear differential equation. We have
obtained necessary and sufficient conditions of strong oscillation and of strong nonoscillation of the
higher order differential equation.

Next, some spectral properties of the operators in the following form

I(y) = <—1>"v(1t)<p<t>y<”>><”>,

we have obtained by the applications of our new results.
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REPRESENTATION OF THE SOLUTION OF DISTRIBUTED SYSTEMS WITH
AFTEREFFECT

Oleksandra Kukharenko

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
e-mail:akukharenko@Qukr.net

We consider a system of two linear homogeneous second order partial differential equations with
constant coefficients and constant delay:

ou(z,t) ou?(x,t — 1) ov?(z,t — 1)

ot - Ox? + a1 0z ’ M)
ov(z,t) ou(z,t — 1) ov?(x,t — 1)

9 = Mo + a2 o2

Functions u(z,t), v(z,t) are assumed to be defined for ¢ > —7 and 0 < x < [. Initial and boundary
conditions are defined:

u(0,2) = p (t) u (1) = pa (1),

v (0,t) =01 (1), (lt)—92() > -,

u(z,t) = ¢ (z,t),v(z,t) =9 (x,t),0<z <1, -7 <t <0

And "matching conditions” are fulfilled:
M1 (t) = @(O,t) > W2 (t) - 90(1715) )
1 (t) :¢(0,t),92 (t) - ¢(lat),—7 <t<0.
The first boundary value problem for the system (1) has been solved using a special function called

the delay exponential function. A solution is presented in an analytical form of formal series for the
case, when matrixes of coefficients are commutative and their eigenvalues are real and different.

(2)
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PERIODIC SOLUTION OF QUASI-LINEAR SYSTEM WITH CONSTANT
COEFFICIENTS ON DIAGONAL

A. Kulzhumiyeva
West-Kazakhstan State University by M. Utemisov, Uralsk, Kazakhstan
e-mail:aiman-80@mail.ru

In the report is considered the question of existence of the periodic on arguments 7 € (—o0, +00) =
R, t=(t1,....,tm) € RX...x R=R™ and 0 =t — er solution x(7,t,0) of systems of the type

Dex = A(o)x + f(1,t,0,x) (1)

m
with operator D, = % + > %, where e = (1,...,1) — m-vector, A(c) — n X n-matrix, f(7,t,0,z) —
j=1

n-vector-function, = = (z1, ..., z,) — vector.
The condition of periodicity and of smoothness is obtained:
Ao + kw) = A(o) € CV(R™), (2)
f(r+0,t+ kw,o0 + kw,x) = f(r,t,0,z) € Ci?t’i;}x’l)(R x R™ x R™ x R") (3)

for all k € Z™, where Z — set of integer number, kw = (kjwi, ..., kmwm)-
It is possible to show that with the help of linear w-periodic and continuously differential transfor-

mation x = B(o)y system (1) happens to system with jordanian matrix
Dey = J(o)y, J(o)=diag[Ji(A1), -, Jim(Am)], (4)

where Jg(\s) — jordanian matrix, corresponding roots As(0) = as(0) + if8s(0), s = 1, m, possessing
properties periodicity, continuous differentiability, certainty of sign and separatiability.
The condition is obtained
ReXs(0) = as(0) <0, s=1,d, o€ R™ (5)

In the space Sa (0, w,w)-periodic unceasing function z(7, ¢, o) with rate ||z|| =  sup  |z(7,t,0)| <
RxR™xR™
A = const > 0 shall define the operator @:

(1)
@)t = [ X(r = s.0)f (5,005, 0)) el 0). ©)
(7007700)
At condition (3) and volumes
| X(r,0)| <Te ™, 7>0, T'>0, >0,
X (7,0) — matricant of linear system,
|f(m,t,0,2)| < H + Nlz|,
where H = sup |f(7,t,0,0)| under (7,t,0) € R x R™ x R™, N > 0 — of Lipshic constant,
rd I'N
<A, —<1 7
- S (7)
easy make sure that operator () maps Sa in itself and is compressional. Consequently, the unique still
point z*(7,t,0) = (Qz*)(7,t,0) exists.
The still point 2*(7,t, 0) is continuously differentity on own arguments and the solution of system
(1) is proved.
In the report sufficient condition of existence and uniqueness of (0, w,w)-periodic solution of system
(1) is obtained.
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ON OSCILLATION AND SPECTRUM OF THE GENERAL DIFFERENTIAL
EQUATION

L. Kussainova, M. Otelbaev
L.N Gumilev Eurasian National University, Astana, Kazakhstan
e-mail:1eili2006@mail.ru

Let
k)

n—1 n—1
Ly = (=1)"y® + ) (-1 (pk(t)y(k)>(k) = (1 (Tk(t)y(k)>( =0 1)
k=0

Here {pr} and {rp} are systems of non-negative smooth functions defined on I = [0;00) such
that

n—1 n—1
suerk(a;) < oo, lim Zpk(x) > 0.

k=0 k=0

>0 T—+00
The aim of this paper is the study of oscillatory properties of the equation (1) and spectrum of the
operator L in (1). Lower are given part of results. Let
n—1
S(@ hl{pe}) = > b1 o (t)dt,  (h> 0,2 >0).
k=0
Denote
h*(z) = inf {h™?" : K*"S(z, h|{px}) < 1}.
For h = h*(x) the following equation holds

S(z, h* ()~ " [{pr})

=1 (¥ 0).
e (Ve >0)
Theorem. There exist constants ¢ > 1, 0,0 < 0 < 1, independent on {pr} and {ri} such that if
1 —157% —1/2n _ * —1/2n
L dim sup S(x+2716h* () (1= 0)h*(x) {re}) o1
C R—oo >R h* (ac)

then the equality (1) is oscillatory.
We have also obtained that (1) is non-oscillatory if

S, b (@) 2" | {ry})
16
T n#(x)

<n<lLl

Denotes see in [1].

REFERENCES

[1] M. Otelbaev, L. Kussainova. Spectrum estimates of one class of differetial operators // Trudy Instituta matematiki
NAN Ukrainy, Vol.6, No.1, 2009, pp.165-190.
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ON THE NUMBER OF EIGENVALUES OF THE DISCRETE
SCHRODINGER OPERATORS

Saidakhmat N. Lakaev, Dildora A. Latipova, Gulnoza A. Muminova,
Samarkand State University, Samarkand Branch of Academy of Sciences of Uzbekistan, Samarkand, Uzbekistan
e-mail:slakaev@mail.ru, dildora_qg@mail.ru

Let Z? be the d = 1,2,...— dimensional hypercubic lattice and T? = (R/27Z)% = (—m,7]¢ be
the d - dimensional torus (Brillouin zone), the dual group of Z?. Let L§(T?%)— be Hilbert space of
square-integrable even functions on T¢.

In the momentum representation the discrete Schrodinger operator h,y(k),k € T? being the two-
particle quasi-momentum, is of the form [1, 2J:

hux(k) = ho(k) — pv.
The non-perturbed operator hg(k) on L§(T?) is multiplication operator by the function

st = 35 [p - 200 (15 o

=1

The perturbation v, is an integral operator of rank d + 1 :

d
1 i i e (md
)0 = Gy [ (1 A cosp?cost) s, 1 € 15T,
Td =
The essential spectrum oegs(hyr(k)) of hyx(k) fills the segment [Eyin(k), Emax(k)], where
Emin(k) = min E(q), Emax(k) = Ex(q)-
(k) = min £5(), Emax(k) = max&(q)

Note that according the Birman-Schwinger principle the operator h,)(k) has no more than d + 1
eigenvalues lying outside of the essential spectrum oegs(hyun(k)).

For the discrete Schrédinger operators hy (k) on d—dimensional lattice 74, d = 1,2, ... the following
results have been established.

(i) Let d = 1 or 2. Then for any u,A > 0 and u + A > 0 the operator h,)(k),k € T? has an
eigenvalue below the bottom Enin(k) of the essential spectrum oess(hyn(k)).

(ii) Let the operator h,)(0),0 € T? has 1 <n < d + 1 eigenvalues (counting multiplicities) below
the bottom Emin(0) of the essential spectrum oegs (k2 (0)). Then for any non-zero k € T? the
operator hyy(k),k € T¢ has at least n eigenvalues (counting multiplicities) lying below the
bottom Enin(k) of the essential spectrum oees(hpur(k)).

Remark that in [3] the number of eigenvalues of the discrete Schrédinger operator hy,y associated to
an one particle system on T have been studied.

REFERENCES

[1] S. Albeverio, S.N. Lakaev, K.A. Makarov, Z.I. Muminov. Comm. Math. Phys., Vol. 262, 2006, pp.91-115.
[2] P.A. Faria da Veiga, L. Ioriatti, M. O’Carroll. Phys. Rev. E, Vol.3, No. 66, 2002.
[3] S. N. Lakaev and I. N. Bozorov. Theoretical and Mathematical Physics, Vol. 158, No.3, 2009, pp. 360-376.
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ON AN ASYMPTOTICS OF EIGENVALUES OF THE DISCRETE
SCHRODINGER OPERATORS

A M. Khalkhujaev, Sh.S. Lakaev
Samarkand State University, Samarkand, Uzbekistan
e-mail:ahmad_x@mail.ru, shlakaev@mail.ru

Let Z% be the d - dimensional hybercubic lattice and T¢ = (R/27Z)% = (—n,7]? be the d - dimen-

sional torus (Brillouin zone), the dual group of Z%. Let L§(T¢)— the Hilbert space of square-integrable
even functions on T<.

Let hyu(k), k € T? be the discrete Schrédinger operators, associated to the Hamiltonian of system

of two identical particles (bosons), moving on d - dimensional lattice Z¢, interacting via zero-range
attractive potentials p > 0.

The operator h,(k),k = (ki,...,kq) € T? acts on L§(T?) as follows [1, 2]:
hu(k) = ho(k) — pv.
The non-perturbed operator ho(k) on L§(T?) is multiplication operator by the function
d

k .
E(q) = Z [2 — 2cos EJ cos q]} .
7=1
The perturbation v, is an integral operator of rank one
(0 (p) W%/f dt, f e Ly(TY).

The essential spectrum oegs(hy,(k)) of hy (k) ﬁlls the segment [Emin(k), Emax(k)], where
Emin(k) = min E(q) > 0, Emax(k) = max E(q) < 4d.
qEeTe q€eTd

For the discrete Schrodinger operators hy,(k), k € T¢, d = 1,2, the following results are obtained.
(i) For any p > 0 and k € T¢ the operator hu(k) has a unique eigenvalue z(u, K') lying below
the bottom Enin(k) of the essential spectrum of h, (k). The function z(-,k) is monotonously

decreasing on (0, +00) and z(u,-) is even real-analytic function on T¢. Moreover, for any
k € T?\ {0} the eigenvalue z(u, k) satisfies the relation

2(pu, k) > 2(,0),0 = (0,...,0) € T

(ii) For any k = (kq, ..., kq) € (—m, 7)% the function z(y, k) has the following asymptotics as u — 0:

2
it d =1 then (1, k) = Emin(k) — —— + O(%),

dcosk 5

k
.0 =2 then 205, K) = Euin() — 0(K) exp{~ 0} + ofexp(~ ),
where b(k) > 0, c(k) = 4my/cos 3 k1L cos % > 0.
In [3], analogously results for the continuous Schrodinger operators have been established.
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THE CAUCHY PROBLEM FOR LANGMUIR
CHAIN WITH STEPWISE INITIAL PROBLEM

A.Kh. Khanmamedov, M.G. Mahmudova
Baku State University, Baku, Azerbaijan

The Langmuir chain has important applications in plasma physics and in biology (see [1]). The
applications of the method of the universe spectral problem to integration of the Langmuir chain in
the case of quick-decreasing initial conditions in the periodic case as well are known well.

The case when the scattering associated with Langmuir chain of difference operator exists only on
one side is also of great interest.

Consider the following Cauchy problem for the Langmuir chain

¢, =cn(Cnt1 —Cn-1), n=0,1,... ¢, =cp(t) >0, (1)
cn(0) =c,, n=0,1,... (2)
where the sequence satisfies the conditions
(o)
Z|n!‘cn/\—1‘ <00, ¢, —0as n— —oo.
n=1

We'll look for the solution of problem (1)-(2) that for each satisfies the following conditions

[e.o]

S nlea(t) — 1)

n=1

< oo, (3)
clo.1]

llen (@)l o < 00
In the paper the formulas allowing to find the solution of problem (1)—(2) are obtained by the

inverse scattering problem method
Theorem. The solution of problem (1)-(2) exists and is unique of (3) is fulfilled.
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ON THE PROPERTIES OF THE GENERALIZED SOLUTION OF THE CAUCHY
PROBLEM FOR HYPERBOLIC EQUATION'

N.K. Mamadaliev
National University of Uzbekistan, Tashkent, Uzbekistan
e-mail:mamadalievb7@mail.ru

Let’s consider the equation
Lou = yuyy + gy + oty =0 (1)
in domain D of the half plane y < 0, bonded by the characteristics of the equation (1) the modified
Cauchy problem with initial conditions [1]

a(2,0) = 7(@),  lim (=9)*[ua = 4, (7)], = v(@). (2)

As you see that solution is inconveniently in use, when we solve the boundary value problems of the
mixed type. Because it is difficult to get the relation between 7(x), v(z) on the type changing line.
Thereupon Karol define new class of generalized functions for the solution of the Tricomi problem for
the equation of the elliptic-hyperbolic type.

The author of this paper find the comfortable form of the solution in the class of generalized solutions
for the defined above problem (1), (2):

3 n
u(é,n) = / (n— )P~ ¢Q)PT(¢)d¢ + / (n—¢) (¢ - PN(¢)de, (3)
0 £

where
1

N() = ———T(¢) — (=1)" - 2402 .
(€)= 55710 = (21" -2 500(()
It let to prove the unique solvability of the boundary value problems as for the equation of the
elliptic-hyperbolic type, as for the equation of the parabolic-hyperbolic type.
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ON THE BEHAVIOR OF THE SOLUTION OF THE PSEUDO-HYPERBOLIC
EQUATION WITH NONLINEAR BOUNDARY CONDITIONS

E.M. Mamedov
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Consider the problem

we — > DDl Du) — adhug + f(w) = 0, (1.1) € [0, T)(1) 1)
i=1
u(z,0) = ugp(z), ut(z,0) = up(z), z € Q, (2)
En:(]DiuV’_Z Dju) cos(z;,v) + a% = g(u), (z,t) € 90x[0,T] (3)
where Q € R", n £:; is boundary domain with boundary 9%, ug(z) € W3 (), ui(x) € La(R) -

given functions, f(u) and g(u)- some