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It has been proven that to any electric circuit there exists a corresponding two pairs of conjugate linear vector
spaces. One of these pairs is generated by a homological group, while the other is cohomological. A new
method of analysis of mechanical and electric circuits is proposed, which consists of representing the main
variables and matrices of oscillatory circuits in terms of many-dimensional tensor objects.
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V.Gvgkharia, Seqt to peer|  Enviromental
A.Chirakadze, review on Toxicilogy
N.Chakvetadze, A . luti £ soils and November
T.Adamia [serh POTULION OF SOIs afl 12,2013 .
> morbidity prevalence in Racha- ’ Online ISSN:1522-
1 Z.Buachidze, Lower Svaneti district of Georgia 7278 5
K.Chigogidze,
M.Chokheli,
[.Khomeriki,
M.Mirtskhulava,
N.Machitadze,
W.Toskano
Vol. 195, Springer,
Tensor Approximation Approach Ne4, New York.
5 C. Mert, A. Milnikov, |to Calculation of Singular Values | December |http://www.springerl| pp. 512-
A. Prangishvili and Vectors for SVD Problem. 2013 ink.com/openurl.asp?| 517
Journal of Mathematical Sciences. genre=article&id=doi:
10.1007/s10958-013-
1598-9

1. Different kinds of arsenic bearing ores located in mountainous area of Racha-Lower Svaneti had been mined,
processed and used for producing of chemical weapon of the Soviet Army during almost 60 years. The heavy
contamination of soil around the landfills and ruined storages causes severe pollution of food products and
livestock feed. All this causes a sharp increase of morbidity of adults and children.. According to the data of]
researchers a significantly higher health risk ratio (RR) was determined for 8 types of diseases in children and
13 types of diseases in adults. The future work should involve multidiscipline research and several stages of]
development and implementation. Additional Research for determination of Risk Ratios (RR) for genetic
abnormalities and mental and behavioral disorders in adults and children including methods of psychological
testing should be undertaken..
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Poccus

Internationalization in higher education and relations with other scholars offer important opportunities
for co-operation among universities. Current paper briefly considers how these exchanges have recently
been employed to broaden the basic scientific base at the institutions of higher education in Georgia.

AyIUT TECHO CBsI3aH C MHPOPMAIIMOHHBIMU TEXHOJOTHAMH, TAK KaK IMEHHO CHCTEMBI aBTOMATH3aIIUN
MO3BOJISIIOT ayIUTOPY TPUMEHATH JJIs aHaiu3a 0a3bl YYETHBIX JIAHHBIX SKOHOMHYECKOTO CYOBheKTa
3¢ (HheKTUBHBIE METOJBI COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHA, 2 IKOHOMHUYECKOMY CYOBEKTY
Ha TIPaKTUKE peaTn30BaTh PEKOMEHIAINH, MPEIIOKEHHbIE ayIUTOPCKUMH KOMITaHUAMHU. [Ipu
MPOBEJCHUM ayAUTa C MCIOJIb30BAHHEM KOMIIBIOTEPOB COXPAHSIOTCS I€JIb U OCHOBHBIC SJIEMEHTHI
METO/JIOJIOTUY ayANTa, 9TO 00ECIEUHBACTCS COOJIIOIECHIEM ay TMTOPCKOM (pUpMOIi CTaHIApPTOB ayAHTA.
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Internationalization of higher education has gained more importance in recent years with the purpose of]
improving the quality of education and promoting competitiveness of higher educational institutions.
Internationalization covers the mobility of students and educational staff, joint educational programs,
international cooperation within the limits of different research projects.
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The paper “An approach to the improvement of the result of segmentation” is a definite attempt to establish
possibilities for enhancement the quality of segmentation on the basis of appropriate selection of parameters
of the segmentation procedure and statistical decision.
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Each of us in daily life encounter with the events, which outcome is not known beforehand. When we go to
work or to lectures, we do not know precisely beforehand how long it will take us to get there. The seller does
not know how many goods he will sell a day etc. If in daily life a problem connected with uncertainty could be
solved rather easily, for example, you can leave home in ten minutes earlier in order not to be late to
destination, or take out the goods with a reserve in the shop, in more serious situations, which are business,
marketing, planning of manufacture etc. it is unreasonable to solve the problem of uncertainty in such a way,
because in this case you will be outstripped by your competitors, who cope with this problem better than you.
Therefore it is necessary to be able to solve optimally the tasks connected with uncertainty. It is possible with
the help of the methods of the science called applied statistics or data analysis. In the development of these
methods mathematicians, biologists, sociologists, economists have been engaged for last 200 years. The result
of their efforts is the modern level of the given science, which unites a great number of methods for solving
many practical problems connected with uncertainty. At solving the tasks from their branch of science, they
created new methods of applied statistics and, thus, developed this science. The wide application of these
methods to the solution of practical tasks was promoted by intensive development of computers in the sixties
of the last century, because the practical application of statistical methods is connected with realization of]
computations in large volumes, which is possible with the help of the computer. The next fundamental push for
wide introduction of these methods in practice was the intensive development and spreading of personal
computers, for which, there were developed the works for creation of the specialized software for statistical
data processing. The development of these packages moved to a qualitatively new level. The creation of the
specialized program packages with specialized interfaces of data input-output began. In these packages, there
are realized the sets of various methods of applied statistics united in subject sections. These packages have the
advanced means of input and interpretation of processable data. The representation of the initial data and the
obtained results in the most convenient and evident form is of major importance for data analysis, as they
allow us to choose most successfully those methods which will enable us to solve a problem and to attain the
goal to be sought or to interpret logically the obtained results and to make well-founded conclusions. Therefore
modern software packages include convenient programs for data input-output and their graphic representation.
The most of them are capable of building the three-dimensional diagrams. By the purpose and, accordingly, by
the tasks realized in them, there are universal and specialized statistical packages. At present, as universal
statistical program packages, the most widely used are the packages: SPSS, SAS, MINITAB, STATISTICA,
STATGRAPHICS, STADIA etc. As the specialized program packages, noteworthy are the following ones:
Evrista, Mezozavr (for processing time series), CLASS-MASTER (for analysis of quantitative, qualitative and
logical data) etc. Separately we should emphasize the universal program package of data analysis SDpro,
which was created under guidance of the author of the present book according to the international requirements
to similar product. It differs from the above mentioned packages in the following: it is focused on
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nonprofessional consumer, due to which its study and use does not represent any problem for the users more or
less aware of statistical methods. Moreover, in contradistinction to others, this package is multi-language. At
the choice of the appropriate option, at any stage of work, there is an opportunity of transition to any language
realized in it. Today in the package are realized Georgian, Russian and English languages. In the Help of the
package are given the instructions that allow any user to add any new language by translating the sentences
used in the package and their including in it.

Let's introduce some examples of practical tasks for resolution of which the methods of applied statistics are
used.

1. In industry, there has been introduced a new wage system or a new technology for intensification of work
and improvement of production quality. Naturally, the innovation will cause a definite change in the
manufacture. This change could be an improvement in the chosen parameter of manufacture. It is required to
make a conclusion whether this improvement has been caused by innovation or accident, which would be
followed by significant deterioration of the manufacture parameter and would cause losses.

The solution of this task is available by the methods of mathematical statistics, which allow us to compare
the data before and after the introduction of the novelty and to make the decision about their identity or
difference with certainty. (see Chapter 3).

2. Let it be necessary to foresee the development of some process, i.e. the prognosis of the process deve-
lopment. For example, the change in the currency rate, the change in the environment temperature and so on.
The prediction of the process development on the basis of the observation results obtained in the previous
period is available by the methods of mathematical statistics that are united under the name of regression
analysis or of analysis and prognosis of time series (see Chapters 7 and 9).

3. In the interests of each producer is that his production was uniform and of high quality. This is possible by
meeting rigid specifications, which requires permanent, objective control of each stage of production. For
realization of such control, there are developed the statistical methods of production quality control, utilization
of which in manufacture allows us to control the quality of work at each stage, i.e. to reveal any problem at its
emergence and to eliminate it as soon as possible. The universal resolution of this problem was the reason of]
the success of the Japanese economy, which they have achieved after the Second World War.

4. An example of distribution of loans in the bank. The bank is interested in distribution of loans so that it is
mostly insured from the loss of money. For solving this problem, there are used the methods of mathematical
statistics which are called the methods of cluster analysis. The essence of the method is as follows: each of the
branches of industry is characterized by a set of parameters. For example, the volume of basic facilities, the
volume of working capital, the volume and character of production, the raw materials used and so on. By these
parameters, there are grouped the companies that have already obtained the credit from this bank into good
payers, bad payers or the companies that have not returned the credit. By cluster analysis methods, a new
company will be ascribed to one of the above mentioned groups and the decision will be made accordingly
(see Chapter 10).

5. At solving the air defence problems with the help of primary processing of the radar-tracking information in
the multidimensional space there is selected a set of points, in a certain subset of which the presence of]
enemy’s flying objects at the given probability is possible. It is necessary to make a decision concerning the
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subset where the flying objects are. For solving this task, there are used the criteria of testing statistical
hypotheses, as the results of radar-tracking measurements are characterized by random distortions (see Chapter
3).

6. The condition of the environmental objects is characterized by a set of certain parameters, the values of]
which are measured at different moments of time at different points of space. It is necessary to make a
decision: the change in the parameters in time and space in controllable objects is caused by certain external
influence or by random changes into the parameters. The solution of this task is possible by the methods of]
factor analysis etc. (see Chapter 6).

The statistical analysis methods are universal by their nature in the sense that they could be applied to the
data of completely different origin. Most of non-experts in this area think that, for solution of his task, it is
necessary to use special methods which are different from the methods used for the solution of other tasks. But
it happens seldom enough. The same methods of applied statistics successfully solve diverse problems from
different fields of knowledge. In the present course, we are going to study the universal methods of]
mathematical statistics, which are equally suitable for solving the appropriate tasks of any field of knowledge
with the help of data processing.

At data processing, the first stage is their visualization, i.e. representation of data as diagrams. It allows us to
present the character of development of the process vividly and to choose the appropriate methods for solving
the necessary task. Therefore, in the abovementioned program packages of data processing, the tools of]
representation of data as one-, two- and three-dimensional diagrams are widely presented and it is possible to
use them both at the initial stage of data processing and for clear representation of the obtained results.

At initial data processing, it is necessary to exclude “gross blunders”. “Gross blunders” are such data which
do not correspond to the basic set of the data, and their occurrence is caused by certain objective and subjective
reasons. For example, the error caused by instant change in voltage at reading the indication of the device or a
subjective mistake of the man reading the device indication etc. It is known [56] that on the average in the
experimental data there are up to 10 % of “gross blunders” which cause sharp deterioration of processing
results. Therefore their revealing and exception at the initial stage of processing is necessary.
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Testing Problem.
Sequential
Analysis™

New sequential methods of multiple testing problems based on special properties of hypotheses
acceptance regions in the constrained Bayesian tasks of testing hypotheses are offered. Results of an
investigation on the properties of one of these methods are given. They show the consistency,
simplicity, and optimality of the results obtained in the sense of the chosen criterion. The essence of]
the criterion is to restrict from above the probability of the error of one type and to minimize the
probability of the error of the second type. The facts of the validity of the suitable properties of the
method are proved. Examples of testing of hypotheses for the sequentially obtained independent
samples from the multivariate normal distribution with correlated components are cited. They show
the high quality of the proffered methods. The results of the Wald sequential method are given for the
examples with two hypotheses and compared with the results obtained by the proffered method.

2 |Kachiashvili, K.J.|Conditional 47,2,274-293. | Taylor & Francis 19
& Mueed, A. Bayesian Task of Group
Testing Many
Hypotheses,
Statistics*

Conditional Bayesian task of testing many hypotheses is stated and solved. The concept of
conditionality is used for the designation of the fact that the Bayesian task is stated as a conditional
optimization problem where the probability of one-type error is restricted and, under such a
condition, the probability of secondtype error is minimized. The offered statement gives the
decision rule which allows us not to accept any hypothesis if, on the basis of the available
information, it is impossible to make a decision with the set significance level. In such a case, it is
necessary to ensure the additional information in the form of additional observation results or a
change in the significant level of hypotheses testing. These properties make our statement more
general than the usual statement of the Bayesian problem which is a special case of the one offered
and improve the reliability of the made decision. The calculation results completely confirm the
results of theoretical investigations.

3 Quasi-optimal

. . Bayesian
Kachiashvili K.J.,

Hashmi M.A. and
Mueed A.

procedures of| Vol. 40, No. 1, Taylor & Francis 20
many hypotheses 103-122. Group
testing. Journal of]

Applied Statistics*

Quasi-optimal procedures of testing many hypotheses are described in this paper. They
significantly simplify the Bayesian algorithms of hypothesis testing and computation of the risk
function. The relations allowing for obtaining the estimations for the values of average risks in
optimum tasks are given. The obtained general solutions are reduced to concrete formulae for a

90



multivariate normal distribution of probabilities. The methods of approximate computation of the
risk functions in Bayesian tasks of testing many hypotheses are offered. The properties and
interrelations of the developed methods and algorithms are investigated. On the basis of a
simulation, the validity of the obtained results and conclusions drawn is presented.
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9 Investigation focuses on the consideration of basic approaches to hypotheses testing, which are Fisher,
Jeffreys, Neyman, Berger approaches and a new one proposed by the author of this work and called the
constrained Bayesian method (CBM). Wald and Berger sequential tests and the test based on CBM are
presented also. The positive and negative aspects of these approaches are considered on the basis of
computed examples. Namely, it is shown that CBM has all positive characteristics of the above-listed
methods. It is a data-dependent measure like Fisher’s test for making a decision, uses a posteriori
probabilities like the Jeffreys test and computes error probabilities Type | and Type Il like the Neyman-
Pearson’s approach does. Combination of these properties assigns new properties to the decision regions of
the offered method. In CBM the observation space contains regions for making the decision and regions for
no-making the decision. The regions for no-making the decision are separated into the regions of impossibility
of making a decision and the regions of impossibility of making a unique decision. These properties bring the
statistical hypotheses testing rule in CBM much closer to the everyday decision-making rule when, at shortage
of necessary information, the acceptance of one of made suppositions is not compulsory. Computed practical
examples clearly demonstrate high quality and reliability of CBM. In critical situations, when other tests give
opposite decisions, it gives the most logical decision. Moreover, for any information on the basis of which the
decision is made, the set of error probabilities is defined for which the decision with given reliability is
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Kachiashvili K.J. Bayesian Type for Testing e .
Department of Statistics, Franklin
Hypotheses. .
College of Arts and Sciences, July
17-21, pp. 11.

New methods of sequential analysis of Bayesian type of testing hypotheses are offered. The methods are
developed on the basis of the specific statement of the Bayesian approach of testing hypotheses as
constrained optimization problem instead of usual unconstrained problem. Unconstrained Bayesian
statement of hypotheses testing minimizes the risk function which contains two types of errors: for incorrect
rejection of hypotheses when they are correct and for incorrect acceptance of hypotheses when they are
erroneous. We consider constrained statement of Bayesian approach which consists in the upper restriction
of the probability of the error of one kind and the minimization of the probability of the error of the second
kind. Such statement of the problem leads to the specificity of hypotheses acceptance regions. Particularly, in

this case among of hypotheses acceptance sub-regions in the observation space we have the regions of the
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suspicion on the validity of several (more than one) tested hypotheses and the region of impossibility of
acceptance of the tested hypotheses. Using these properties there are developed new sequential methods of
testing hypotheses which give consistent, reliable and optimum results in the sense of the chosen criterion.
The results of research of the properties of these methods are given. The examples of testing of hypotheses
for the case of the sequential independent sample from the multidimensional normal law of probability
distribution with correlated components are cited. On the basis of theses examples there are compared the
Wald and the Berger and offered new sequential methods among them. The positive and negative sides of
these approaches are considered on the basis of computed examples.

Extended Abstract of IICMA,

Investigation of Constrained IndoMS International Conference

2 . . Bayesian Methods of Hypotheses |on Mathematics and its
Kachiashvili K.J. ] ) ] o

Testing with Respect to Classical |Applications, Yogyakarta-

Methods. Indonesia, Invited Speaker,

November 6-8, pp. 27-30.

The article focuses on the discussion of basic approaches to hypotheses testing, which are Fisher, Jeffreys,
Neyman, Berger approaches and a new one proposed by the author of this paper and called the constrained
Bayesian method (CBM). Wald and Berger sequential tests and the test based on CBM are presented also. The
positive and negative aspects of these approaches are considered on the basis of computed examples.
Namely, it is shown that CBM has all positive characteristics of the above-listed methods. It is a data-
dependent measure like Fisher’s test for making a decision, uses a posteriori probabilities like the Jeffreys test
and computes error probabilities Type | and Type Il like the Neyman-Pearson’s approach does. Combination of
these properties assigns new properties to the decision regions of the offered method. In CBM the
observation space contains regions for making the decision and regions for no-making the decision. The
regions for no-making the decision are separated into the regions of impossibility of making a decision and the
regions of impossibility of making a unique decision. These properties bring the statistical hypotheses testing
rule in CBM much closer to the everyday decision-making rule when, at shortage of necessary information,
the acceptance of one of made suppositions is not compulsory. Computed practical examples clearly
demonstrate high quality and reliability of CBM. In critical situations, when other tests give opposite decisions,
it gives the most logical decision. Moreover, for any information on the basis of which the decision is made,
the set of error probabilities is defined for which the decision with given reliability is possible.

Proceedings of VIl International
Conference on Operations
Research, (ORM2013), Vol. 1,
Moscow, 15-19 October, pp. 125-
129.

Prangishvili A.l., Kachiashvili K.J. |Models of Sustainable
and Shonia O.B. Development of Production.

The term of sustainable development means such development which gives the greatest possible economic
effect at high ecological and social guarantees. For achievement of these purposes very often there are used
approaches based on risk assessment. General principle of this approach consists in planning such action to
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which correspond the maximal guarantees of obtaining desirable results actually. As a rule real processes are
influenced by sets with the nature random factors, these processes are random and for their correct
description and obtaining authentic solutions, to use the methods of probability theory and mathematical
statistics is necessary. In the work we use the approach based on the method of testing statistical hypotheses,
in particular Bayesian approach of testing many hypotheses.
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1 |O.Chkadua, Localized boundary-domain Poceedings ndogolols 14
S.Mikhailov, integral equations approach for of bobgend{oggm
D.Natroshvili, Robin type problem for second | A.Razmadze | 9160396 Lo@gBol
order strongly elliptic systems |Mathematical @obdsdols
with variable coefficients Institute, Vol.|  dsmgds@ogols
162 (2013), 0bLGoBYE
45-58.

1) Abstract: The paper deals with the three--dimensional Robin type boundary-value problem (BVP) for a
second order strongly elliptic system of partial differential equations in the divergence form with variable
coefficients and develops the generalized potential method based on the localized parametrix method. Using
Green's third representation formula and properties of the localized layer and volume potentials we reduce the
Robin type BVP to the localized boundary-domain integral equations (LBDIE) system. First we establish the
equivalence between the original boundary value problem and the corresponding LBDIE system. Afterwards,
we establish that the localized boundary-domain integral operator obtained belongs to the Boutet de Monvel
algebra and with the help of the Vishik-Eskin theory, based on the factorization method (Wiener-Hopf method),
we investigate corresponding Fredholm properties and prove invertibility of the localized operator in
appropriate function spaces.

2 D.Natroshvili, Neumann type interior boundary Reports -- ndogolols 20
D.Ivanidze value problem of thermoelasto- | Seminar of I.|  Lobgend{ogem
statics for hemitropic solids Vekua 960390 Lo g@ob
Institute of 393950
Applied Lobgermbols

Mathematics, 253099693000
Vol. 39, domgds@ogols

(2013), 0bLBoBYEO
38-57.

2) Abstract: The purpose of this paper is investigation of the three-dimensional interior Neumann type
boundary value problem of the theory of thermoelastostatics for hemitropic solids. Hemitropic solids belong to
the class of Cosserat type continua and the corresponding system of partial differential equations generates a
7X7 nonselfadjoint matrix elliptic operator. The uniqueness and existence results are studied by the potential
method and the theory of singular integral equations. The boundary integral operators associated with the layer
potentials are analyzed and on the basis of the results obtained we derive the explicit necessary and sufficient
conditions for the interior Neumann type boundary value problem to be solvable. We show that solutions are
representable in the form of the single layer potential.
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D.Natroshvili,
L.Giorgashvili,
Sh.Zazashvili

Transmission and Interface Crack
Problems of Thermoelasticity for
Hemitropic Solids

Memoirs on
Differential
Equations
and
Mathematical
Physics, Vol.
58 (2013),
25--64.

ndogobols
Lobgedfogm
960390 LoRg@olb
@>bdsdols
domgdo@ogols
0bbBoBYEo

40

3) Abstract: The purpose of this paper is to investigate basic transmission and interface crack problems for the
differential equations of the theory of elasticity of hemitropic materials with regard to thermal effects. We
consider the so called pseudo-oscillation equations corresponding to the time harmonic dependent case.
Applying the potential method and the theory of pseudodifferential equations first we prove uniqueness and
existence theorems of solutions to the Dirichlet and Neumann type transmission-boundary value problems for
piecewise homogeneous hemitropic composite bodies. Afterwards we investigate the interface crack problems
and study regularity properties of solution.

4 O.Chkadua, Localized boundary-domain | Memoirs on ndogolols 37
D.Natroshvili, integral equations approach for | Differential | Uobgerdfogm
Dirichlet problem of the theory of | Equations | ©b0gg@lo@gdol
piezo-elasticity for and Ao>bdodols
inhomogeneous solids Mathematical|  3smgds@ogols
Physics, Vol. 06LE0AYHO
60 (2013),
73--1009.

4) Abstract: The paper deals with the three--dimensional Dirichlet boundary-value problem (BVP) of piezo-
elasticity theory for anisotropic inhomogeneous solids and develops the generalized potential method based on
the localized parametrix method. Using Green's integral representation formula and properties of the localized
layer and volume potentials we reduce the Dirichlet BVP to the localized boundary-domain integral equations
(LBDIE) system. The equivalence between the Dirichlet BVP and the corresponding LBDIE system is studied.
We establish that the localized boundary-domain integral operator obtained belongs to the Boutet de Monvel
algebra and with the help of the Wiener-Hopf factorization method we investigate corresponding Fredholm
properties and prove invertibility of the localized operator in appropriate function spaces.
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I* O. Chkadua, Localized Boundary-Domain Integral 39035600, 39
S.Mikhailov, Singular Integral Equations Based | Equations and
D.Natroshvili on Harmonic Parametrix for Operator Birkhduser -
Divergence-Form Elliptic PDEs | Theory, Vol. Verlag
with Variable Matrix Coefficients | 76 (2013),
509-547.
DOL:
10.1007/s0002
0-013-2054-4

1) Abstract: Employing the localized integral potentials associated with the Laplace operator, the Dirichlet,
Neumann and Robin boundary value problems for general variable-coefficient divergence-form second-order
elliptic partial differential equations are reduced to some systems of localized boundary-domain singular
integral equations. Equivalence of the integral equations systems to the original boundary value problems is
proved. It is established that the corresponding localized boundary-domain integral operators belong to the
Boutet de Monvel algebra of pseudo-differential operators. Applying the Vishik-Eskin theory based on the
factorization method, the Fredholm properties and invertibility of the operators are proved in appropriate
Sobolev spaces.

2% 0. Chkadua, Analysis of direct segregated Analysis and OO 33
S.Mikhailov, boundary-domain integral Applications, | d@o@sbgmo,
D.Natroshvili equations for variable-coefficient | Vol. 11, No. 4 Lobgosdydo

mixed BVPs in exterior domains (2013),
1-33 DOI: World Scientific
10.1142/80219| ~ Publishing
530513500061 ~ Company

2) Abstract: Direct segregated systems of boundary-domain integral equations are formulated for the mixed
(Dirichlet-Neumann) boundary value problems for a scalar second-order divergent elliptic partial differential
equation with a variable coefficient in an exterior three-dimensional domain. The boundary-domain integral
equation system equivalence to the original boundary value problems and the Fredholm properties and
invertibility of the corresponding boundary-domain integral operators are analyzed in weighted Sobolev spaces
suitable for infinite domains. This analysis is based on the corresponding properties of the BVPs in weighted
Sobolev spaces that are proved as well.

3

D.Natroshvili

Mathematical problems in
thermoelastostatics of hemitropic
solids

Encyclopedia
of Thermal
Stresses,
2013
Entry: 00803

39M3sbos, 99

Springer-Verlag.

14

3) Abstract: Applying the pote
problems of the thermoelastostatics for hemitropic solids.

ntial method and theory of pseudodifferential operators we study mathematical

4

D.Natroshvili

Thermo-radiating conditions:
Somigliana type integral
representations

Encyclopedia
of Thermal
Stresses, 2013

Entry: 00261

29M35b0s, 599

Springer-Verlag.
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4) Abstract: We derive the general integral representations, formulate Sommerfeld-Kupradze-type radiation
conditions, and investigate the boundary value problems of thermoelastic oscillations using the potential

theory.
5 D.Natroshvili Boundary value problems of | Encyclopedia | 3g®dsbos, >dd 12
clastostatics of hemitropic solids | of Thermal
Stresses, Springer-Verlag.
2013
Entry: 00777

5) Abstract: Applying the potential method and theory of pseudodifferential operators we investigate existence
and uniqueness of solutions to the basic boundary value problems of elastostatics for hemitropic solids.

153936090 BmAYIgdols I9T>0d5Tdo JmbsFomgmads

baJs@mggermdo
dmdbligbgdgano/ R0AYdol hoGo®gdols
Ne Jmblgbgdol Lomsyg®o
dmdblgbgdengdo OO ©S SEYOEPO
1 D. Natroshvili Heritage of V. Kupradze in 3D Elasticity:| Fourth International
. o Potential Method and Fundamental Conference of Georgian
(Chair of the. Scientific solution Method, Mathematical Union,
Committee, Batumi, Georgia, 9-15
IV International Conference of Georgian September, 2013
Plenary speaker) Mathematical Union, 9-15 September, http://www.gmu.ge
2013, Book of Abstracts, p.23.

1) Abstract: The presentation concerns the scientific heritage of Professor Viktor Kupradze in the linear theory
of three-dimensional elasticity. We will consider two main directions: (i) Development of potential method for
spatial problems of elasticity and (ii) Method of fundamental solutions. We describe main achievements of
the worldwide known school of V. Kupradze in the theoretical study of boundary value problems of
clastostatics, elastodymanics and elastic vibrations based on the boundary integral equations methods. We give
also an overview of results related to the universal and easily realizable numerical method, method of
fundamental solutions. In the final part, we describe some new developments of the potential theory and treat
some open problems.

2 D. Natroshvili Regularity of solutions to mixed interface |Second International Con-
crack problems, Second International ference: Modern Prob-

(Member of the Scientific Conference: Modern Problems in Applied |lems in Applied Mathe-
Committee) Mathematics, September, 4-7, 2013, Book |matics, Dedicated to the

of Abstracts, p. 34. 95th Anniversary of the L.

Javakhishvili Tbilisi State
University & 45th
Anniversary of 1. Vekua
Institute of Applied Ma-
thematics, Thbilisi, Geor-
gia, September, 4-7, 2013
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http://www.viam.science.t
su.ge/conferences/TSU95
& VIAM45/index.htm

2) Abstract: We investigate regularity properties of solutions to mixed boundary value problems of thermo-
electro-elasticity for piece wise homogeneous anisotropic elastic solid structures with interior and interface
cracks. With the help of the potential method and theory of pseudodifferential equations on manifolds with
boundary we prove the existence and uniqueness of solutions. The behaviour of the mechanical, thermal and
electric fields are analyzed near the crack edges and near the curves, where different types of boundary
conditions collide. We establish almost the best regularity results of solutions. For some important classes of
anisotropic media we derive explicit expressions for the Lipschitz constants and show that they essentially
depend on the material parameters.

3 D. Natroshvili Heritage of V. Kupradze in 3D elasticity, |IV Annual Meeting of the
o IV Annual Meeting of the Georgian Georgian Mechanical
(Member of the Scientific |y fechanical Union, 8-10 Novebmer, 2013, |Union, 8-10 Novebmer,
Committee, Kutaisi, Georgia. Book of Abstracts, p. |2013, Kutaisi, Georgia.
Plenary speaker) 17. www.atsu.edu.ge

3) Abstract: The presentation deals with the scientific heritage of Professor Viktor Kupradze in the linear theory
of three-dimensional elasticity. We will treat in detail the development of potential method for spatial boundary
value problems of statics and steady state oscillations. In the final part, we describe some new results and treat
some open problems.

93bmgndo
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1 D. Natroshvili Acoustic scattering by inhomogeneous MAFELAP 2013,
) anisotropic obstacle: Boundary-domain  |Conference on
(Invited Speaker) integral equation approach, Mathematics of Finite

Elements and
Book of AbStraCtS, MAFELAP-201 3, Applications, 10-14 June,

Brunel University London, p. 223. 2013. London. UK.

http://www.brunel.ac.uk/
mafelap2013

1) Abstract: We consider the time-harmonic acoustic wave scattering by a bounded layered anisotropic
inhomogeneity embedded in an unbounded anisotropic homogeneous medium. The material parameters and
the refractive index are assumed to be discontinuous across the interfaces between the inhomogeneous interior
and homogeneous exterior regions. The corresponding mathematical problems are formulated as boundary-
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transmission problems for a second order elliptic partial differential equation of Helmholtz type with
discontinuous variable coefficients. We show that the boundary-transmission problems with the help of]
localized potentials can be reformulated as a localized boundary-domain integral equations (LBDIE) systems
and prove that the corresponding localized boundary-domain integral operators (LBDIO) are invertible. First
we establish the equivalence between the original boundary-transmission problems and the corresponding
LBDIE systems which plays a crucial role in our analysis. Afterwards, we establish that the localized boundary
domain integral operators obtained belong to the Boutet de Monvel algebra of pseudo-differential operators.
And finally, applying the Vishik-Eskin theory based on the factorization method (the Wiener-Hopf method) we
investigate Fredholm properties of the LBDIOs and prove their invertibility in appropriate function spaces. This
invertibility property implies then existence and uniqueness results for the LBDIE systems and the
corresponding original boundary-transmission problems. Beside a pure mathematical interest these results can
be applied in constructing and analysis of numerical methods for solution of the LBDIE systems and thus the
scattering problems in inhomogeneous anisotropic media.

2 D. Natroshvili Singularities of solutions to mixed Journées Singuliéres
interface crack problems, Augmentées en I'honneur
(Invited Speaker) de Martin Costabel, 26-30
Book of Abstracts, University of Rennes, August, 2013, Rennes,
2013, p. 39.

France (Invited Speaker)
http://jsa2013.sciencescon

f.org/

2) Abstract: We investigate asymptotic properties of solutions to mixed boundary value problems of thermo-
piezoelectricity (thermo-electro-elasticity) for piece wise homogeneous anisotropic elastic solid structures with
interior and interface cracks. Using the potential method and theory of pseudodifferential equations on
manifolds with boundary we prove the existence and uniqueness of solutions. The singularities and asymptotic
behaviour of the mechanical, thermal and electric fields are analyzed near the crack edges and near the curves,

where different types of boundary conditions collide. In particular, for some important classes of anisotropic
media we derive explicit expressions for the corresponding stress singularity exponents and demonstrate their
dependence on the material parameters. The questions related to the so called oscillating singularities are
treated in detail as well.
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Due the rapid heating rate combined with high pressure by the Spark Plasma Sintering (SPS) technologies
possible manufacture a wide range of novel materials with exceptional properties that cannot be achieved using

conventional sintering techniques. Hard metals are, from a technical point of view, one of the most successful
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composite materials.An overview of the metallurgical reactions during the SPS sintering process of powder
mixtures for the manufacture of hard metals is presented.The relatively complex phase reactions in the multi-
component system TiC-Mo-W-Ni are discussed.

Objective of the research was to develop a new technology for producing nanocrystalline powders of composite
materials with low rate of aggregation; another goal was to manufacture hardmetals - transition metal carbides
in nanocrystalline structural state via using an SPS device designed by the authors.

Aluminates representone of the widely used composite materials based on Aluminum. Among Aluminates one
of the most applied materials are lutetium-aluminates used as single crystal scintillators which are
manufacturing by Chokhralsky method. The developed nanotechnology makes possible to prepare lots of]
standard powders of Aluminates such as lutetium and yttrium pyroaluminates LuAlO;, YAIO; (LuAP, YAP -
perofskite) and lutetium, yttrium-aluminium garnet LuzAlsOi12, Y3AlsO12 (LUAG, YAG,). YAG has cubic
structure while YAP has orthorombic structure. For sintering bulk aluminates and achieving transparency spark
plasma processing were used.

HCHL pa6OTI>I 3aKJII0YacTCA B U3YUCHUUN BJIWAHUSA 3apAJ0BOr0 COCTOAHNA HCPABHOBCCHBIX BaKaHCHM Ha

MPOIIECCHI, TIPOUCXOISAIINE BO BPEMs 00JIyUIeHHS H TEPMOOOPaOOTKH B KprcTaLiax kKpemuus. O6pasip 1 — Si ,

TIOJTyYCHHbIE METOIOM 30HHO! MIABKH C KOHIEHTpawueii snektpooB N = 6 - 10" cm o6aydaucs
npoToHamMu ¢ 3Heprueit 25 MaB npu 300K. O6ryueHHbIe KPUCTAITBI HCCIIEIOBATUCH METOIOM XO0JlIia B
naTepBaie 77-300K. ITokazano, 94TO MpUpPOIA M SHEPTETUICCKUN CITEKTP PaTUalMOHHBIX ICPEKTOB B
KpucTaiax Si OmpenesstoTcs 3apsaoBbIM COCTOSHUEM HEPABHOBECHBIX BakaHcuii. B kpucramiax #— Si
BaKaHCHUH 3apsDKEHBI OTPHULIATENBHO, @ MEXKY3€IbHBIE aTOMBI — IIOJIOKHUTENBHO. B kpucrammax p — Si

BAaKaHCHU U MCXKY3CJIbHBIC aTOMbBI B MOMCHT 0030BaHHS SIBISIOTCSA HOCUTEIIMU 3apsaga OJUHAKOTO —
TIOJIOKHUTCIIbHOT'O 3HAKa.

Lenpro paGOTHI ABISAETCS UCCIICOBAHNE PUPOBI U pa3MEPOB Pa3yIOPSIOUCHHBIX 00acTel, CO3/I0BaeMBIX B
MOHOKpHCTaIax B — Si 00J1yueHnEM BBICOKOOHEPreTHIeCKOoro (25 MaB) npoToHamu, ocpeacTBoM
XOJUTOBCKUX M3MEPEHUH ANMEKTPOPH3NIECKUX mapamMeTpoB. MIcoap30BaIMCh 30HHOTIIABICHHBIE 00pa3Ibl,
neruposannbie hochopom ¢ kotentpanueit N =6 - 10" cv? . O6nydeHne MPoBOAHIOCH IPH KOMHATHOM
Temreparype B uaTepsane 103 (1,8-8,1)-10'2 cm2. B psge 06pa3Los, B 3aBUCHMOCTH OT 035l OOIYYEHHUS 1
TEMIIEPATyPbl U30XPOHHOTO OT)KHTa, HAOII0AI0Ch pe3koe yBeanueHue 3hGekTrBHON X0TOBCKOM
MOJIBUXHOCTH, 4TO 00BsiceseTcst 00pa3oBaHHEM B 00pa3iax MpH UX 00JyYCHHHUU BRICOKOIHEPTETHICCKUMHU
MMPOTOHAMH «METAILTUYECKUX» BKIIOUCHHMIA, T. E. 00macTeii ¢ mpoBOUMOCTBIO CYIIICCTBEHHO BBIIIIE 1O
CPaBHEHHIO C TIPOBOJUMOCTHIO TIOTYITPOBOHUKOBOI MaTpHIbl. BricKa3aHO MpearnonokeHue, 9To
«METAJLUTUYCCKHE) BKIFOUCHUS SBJISIFOTCSI HAHOPA3MEPHBIMHU aTOMHBIMU KJIACTEPaMHU.

[pennoxena HoBas popmyia onpeneiacHus kodhduiuerTa ymebieHus 3¢pGekTuBHOM miomanu auddys3un
JUTSL TIPOIIECCa OKUCIICHUS 0CO00KapOCTOMKHUX CIIABOB ¢ OapbEePHBIMU CIOSMHU U3 CTA0OWIIBHBIX OKCUIIOB. [lyis
HaJEKHOTO IMPOTHO3UPOBAHMUS TOJOOHBIX CIIOKHBI3 MPOIIECCOB HAPSILY C TO00POM a/IeKBaHON KHHETOUYECKOM
MOJIETTH OY€Hb BAXXHO KOPPEKTHOE BRIYUCIICHUE MMapaMeTPOB OKUCIICHUs. [IpUroqHOCTh HOBOW pacyeTHOM
(hOpMYyITBI JUTSI TOCTPOSHUS TEOPETUUCCKUX KPUBBIX OKUCIICHUS JEMOHCTHPYETCS Ha MIPUMEPE BBICOKOTEMIIE-
paTypHOTO OKUCIICHHS KOHCTPYKITMOHHOTO CIIaBa Ha ocHOBe xpoMa BX1-17b.
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