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Plenary Lectures

Integral Equations, Resolvents, and Fixed Points

THEODORE A. BURTON
Northwest Research Institute, Port Angeles, U.S.A.

taburton@olypen.com

In the 1800s there was much effort devoted to obtaining explicit solutions of differential and
integral equations. While there is still a vigorous effort in that direction today, it was dampened
greatly by work of Ritt and others showing that even very simple differential equations, such as
2" +tx = 0, have arbitrarily complicated solutions. The investigator ususally has a working hypothesis
that for a well-behaved kernel, the solution of the integral equation

z(t) = a(t) —/0 C(t,s)x(s)ds

follows a(t); if a(t) is bounded, so is the solution; if a(t) tends to zero, so does the solution; if a(t)
is periodic, then the solution approaches a periodic function. There are many theorems establishing
that type of behavior. The equation has a resolvent, R(t,s), which is known to be composed of the
aforementioned arbitrarily complicated functions and there is a variation of parameters formula

() = at) — /O R(t, s)a(s)ds.

The thesis of this work is that for a well-behaved kernel, C(t,s), there is a vector space, V, of
functions, ¢, which can be unbounded such that the mapping

(P&)(t) = (1) - / R(t, 5)(s)ds

maps that vector space into a set of bounded functions. In conclusion, R(¢,s) may, indeed, be
arbitrarily complicated, but the operation fg R(t, s)¢(s)ds strips away the complications and leaves

us with the function ¢(t) plus a bounded function. There are analogues for Volterra integrodifferential
equations and there are LP results.

Homogenization of Integral Energies by the Unfolding Method

DoinA CIORANESCU
Laboratoire Jacques-Louis Lions, Universite Pierre et Marie Curie, France

cioran@ann.jussieu.fr

We consider the periodic homogenization of nonlinear integral energies of the type
x
u € WHP (Q; R™) — / f (,w) de,
Q €h
where 2 is a bounded open subset of R with a Lipschitz boundary, and f is a Carathéodory energy
density satisfying

fi(z,2) e R"" X R" — f(x,2) € [0, +00],
f(-, z) Lebesgue measurable, Y-periodic for every z € R"™,
f(z,-) continuous a.e. x € R"™.

1



2 Abstracts of ICAMS5, 21-24 September, 2006

with Y the reference cell |0, 1[". Assume that f(z,-) is quasiconvex for a.e. x € R™, and furthermore
that, for p € [I;4+o0[, M > 0, and an Y -periodic a € L'(Y), it satisfies the following growth
conditions:

z,2) <a(x)+ M |zP for a.e.x € R", and every z € R,

Yy
|z|P < f(z, z) for a.e. € R™, and everyz € R"™.

It is then known that as €;, — 0, one has

inf {liminf f <:, Vuh> de = {upy € WHP(Q,R™), uy, — u in LP(Q,]R’")}
Q h

h—+4o00

= inf {limsup/ f <x’ Vuh> dz - {upy € WHP (Q,R™),uj, — u in LP (Q,Rm)}
h—+o00 JQ €h

= / From(Vu)dz,
Q

where the homogenized energy density fho, is defined by

from : 2z € R™ —— lim 1inf{/ fly,z+Vu)dy :v € Wol’p(tY,Rm)} )
t——+oo tT Y

This convergence result was established in [1] and [2] by sophisticated I'-convergence arguments. Since
then, many attempts at simplifying the proof (for example by using two-scale convergence), seem not
to have borne fruit. In [5], a joint paper with Alain Damlamian and Riccardo De Arcangelis, we apply
the tool of periodic unfolding from [3]. This gives a direct proof of the convergence result (under
slightly weaker assumptions than in [1] and [2]), making use of simple weak convergence arguments
in LP-type spaces. This paper is part of a series of ongoing works concerning the applications of the
periodic unfolding method to homogenization. The first one [4], treated the same problem but in the
case of convex densities.

Bibliography

[1] Marcellini P., Periodic solutions and homogenization of non linear variational problems, Ann. Mat. Pura Appl. (4),
117, (1978), 139-152

[2] Carbone L., Sbordone C., Some properties of I'-limits of integral functionals, Ann. Mat. Pura Appl. (4), 122, (1979),
1-60

[3] Cioranescu D., Damlamian A., Griso G., Periodic unfolding and homogenization, C. R. Acad. Sci. Paris Sér. I Math.,
335, (2002), 99-104

[4] Cioranescu D., Damlamian A., De Arcangelis R., Homogenization of Nonlinear Integrals via the periodic unfolding
method, C. R. Acad. Sci. Paris Ser. I Math., 339, (2004), 77-82

[5] Cioranescu D., Damlamian A., De Arcangelis R., Homogenization of quasiconvez integrals via the periodic unfolding
method, to appear STAM J. of Func. Analysis, 2006

On relatively nonexpansive mappings and Kirk’s Fixed Point Theorem

RAFA EsSPINOLA
Universidad de Sevilla, Spain

espinola@us.es

A relatively nonexpansive mapping with respect to a pair of subsets A and B of a Banach space
X is a mapping defined from AU B into X such that [|Tz—Ty|| < ||x—y|| for z € A and y € B. These
mappings were recently considered in [1] to obtain a generalization of Kirk’s Fixed Point Theorem
[2] as well as a Ky-Fan like result under normal structure conditions. In this lecture we present an
overview of some generalizations of Kirk’s Fixed Point Theorem developed during the last forty years,
at the time that we show how it is possible to improve some of the results from [1] by studying the
actual nonexpansive character of relatively nonexpansive mappings.

Bibliography

[1] A. A. Eldred, W. A. Kirk and P. Veeramani, Proziminal normal structure and relatively nonezpansive mappings,
Studia Math. 171(2005), 283-293.

[2] W. A. Kirk, A fized point theorem for mappings which do not increase distances, Amer. Math. Monthly, 72(1965),
1004-1006.
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About the interaction between Nonlinear Analysis and Complementarity Theory

GEORGE IsAC
Department of Mathematics, Royal Military College of Canada

isac-g@rmec.ca

The Complementarity Theory is a relatively new domain of Applied Mathematics with applica-
tions to Optimization, Economic, Mechanics, Elasticity, Game Theory and Optimal Control among
others. Complementarity Theory has deep relations with fundamental mathematics, with applied
mathematics and with numerical analysis.

In this lecture we will speak about the interaction between Nonlinear Analysis and Nonlinear
Complementarity Problems. Considering this interaction we will put in evidence some open sub-
jects which can be considered as stimulus for Nonlinear Analysis and also as new applications of
Complementarity Theory.

Positive solutions of nonlinear systems with p-Laplacian on finite and semi-infinite intervals

RaDpu PrRECUP
Department of Applied Mathematics, Babes—Bolyai University, Cluj, Romania

r.precup@math.ubbcluj.ro

Existence and localization results are established for the differential system

/
— (e OP ' @) = £ )

on a finite interval [0,7] or on the semi-infinite interval [0,00). Here p > 2, |.| is the norm in R”
given by |z| = 2?21 ‘mj‘ for = (2!, 2%, ...,2") and f(¢,.) : Rt — R for every t. We seek solutions
u = (u,u? ...,u") with v/ (t) > 0 (j =1,2,...,n) for all ¢, which satisfy u (0) = v’ (T) = 0, if the
equation is considered on the compact interval [0, 7], and « (0) = 0 and u is bounded in [0, c0), when
working on [0,00). Such type of equations involving the p-Laplacian has received much attention
because of their applications in non-Newtonian fluid theory and the turbulent flow of a gas in a
porous medium. For a compact interval, the compression and expansion conditions that are used are
related to the first eigenvalue of the p-Laplacian. Our results can also provide multiplicity theorems,
and are basically established by means of Krasnoselskii’s compression-expansion theorem.

Bibliography

[1] Krasnoselskii, M., Positive Solutions of Operator Equations, Noordhoff, Groningen, 1964.

[2] O’Regan, D. and Precup, R., Theorems of Leray—Schauder Type and Applications, Taylor and Francis, London, 2002.

[3] Precup, R., Compression-ezpansion fized point theorems in two norms, Ann. Tiberiu Popoviciu Sem. 3 (2005),
157-163.

[4] Precup, R., Positive solutions of semi-linear elliptic problems via Krasnoselskii type theorems in cones and Harnack’s
inequality, Amer. Inst. Physics Conf. Proceed., vol. 835, 2006, pp 125-132.

Metaheuristics for Solving a Scheduling Problem in Car Manufacturing

GUNTHER R. RAIDL
Vienna University of Technology, Vienna, Austria

raidl@ads.tuwien.ac.at

Several different algorithmic methods exist for approaching hard combinatorial optimization prob-
lems. Due to the computational complexity of such problems, exact techniques like branch-and-bound,
dynamic programming, or mathematical programming can in practice often be applied to small or
medium sized instances only. For larger instances, metaheuristics are a popular alternative in order
to obtain good approximate solutions in reasonable time. In this talk we will review basic concepts of
metaheuristics and consider in more detail a variable neighborhood search strategy for determining
excellent solutions to car sequencing, a real-world scheduling problem in automobile manufacturing.
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A biased discussion of fixed point theory

BiLLy E. RHOADES
Indian Edu., U.S.A.

rhoades@indiana.edu

I shall provide a brief survey of some of the fixed point contractive conditions which have appeared
in the literature since 1968. I shall also make some comments about fixed point iterations.

Iterative functional-differential equations via weakly Picard operators

IoaN A. Rus
"Babes-Bolyai” University of Cluj Napoca, Romania

iarus@math.ubbcluj.ro

The functional-differential equations such as:

1) 2/(t) = z(z(t)), t € [a,b];

2) 2/(t) = z(t — x(t)), t > to;

8) —a(t) = a(w(t)) — a(2(x(t))), ¢ € [a,}]
are called iterative functional-differential equations.

The aim of this paper is to present the basic problems and results of the theory of iterative
functional-differential equations. The plan of this lecture is the following:

1. Origins of iterative functional-differential equations

2. Typical problems from the theory of iterative functional-differential equations

3. Results and open problems.

Bibliography
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Analysis of a Dynamic Elastic-visco-plastic Contact Problem

MIRCEA SOFONEA AND YOUSSEF AYYAD
University of Perpignan, France
sofonea@univ-perp.fr, yayyad@Quniv-perp.fr

Phenomena of contact between deformable bodies or between deformable and rigid bodies abound
in industry and everyday life. Contact of braking pads with wheels, tires with roads, pistons with
skirts are just a few simple examples. Common industrial processes such as metal forming, metal
extrusion, involve contact evolutions. Owing to their inherent complexity, contact phenomena are
modelled by nonlinear evolutionary problems that are difficult to analyze.

Considerable progress has been achieved recently in modelling, mathematical analysis and nu-
merical simulations of various contact processes and, as a result, a general Mathematical Theory of
Contact Mechanics is currently emerging. It is concerned with the mathematical structures which
underlie general contact problems with different constitutive laws, i.e., materials, varied geometries,
and different contact conditions, see for instance [1, 2, 3, 4, 5] and the references therein. Its aim is
to provide a sound, clear and rigorous background to the constructions of models for contact, proving
existence, uniqueness and regularity results, assigning precise meaning to solutions, among others.

In this lecture we study a dynamic contact problem between an elastic-visco-plastic body and
an obstacle, in the framework of the Mathematical Theory of Contact Mechanics. The contact is
frictionless and it is modelled with normal compliance of such a type that the penetration is not
restricted. Our interest is to describe the physical process and to show that the resulting model
leads to a well-posedness mathematical problem. To this end we derive a variational formulation of
the problem and then prove its unique weak solvability by using arguments on nonlinear evolution
equations with monotone operators and fixed point. We also study the dependence of the solution
with respect to the contact conditions and derive a convergence result.
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The nearest point mapping in length spaces

TUDOR ZAMFIRESCU
University of Dortmund, Germany

tzamfirescu@yahoo.com

We have on one hand this nearest point mapping, very much investigated, especially in Banach
spaces. We have on the other hand the cut locus, an object inspiring research by differential geometers,
starting with Poincaré in 1905. We have already stressed the common nature of these two notions
in a previous talk. Now we shall look for their common roots, and offer several results which will
constitute common generalizations.



Regular Section Lectures and Poster Presentations

A common fixed point theorem for weakly compatible mappings in fuzzy metric spaces

ABDELKRIM ALIOUCHE
Department of Mathematics University of Larbi Ben M'Hidi Oum-EI-Bouaghi 04000, Algeria

alioumath@yahoo.fr

Let F' be the set of all real continuous functions f : (R4+)6 — R and satisfying the following
conditions. (C1): F' is nondecreasing in the first argument (C2): For u,v,w > 0, f(u,v,v,u,w,0) > 0
or f(u,v,u,v,0,w) > 0 implies that u lev. (C3): f(u,u,1,1,u,u) > 0 implies that v > 1. It is our
purpose in this paper to generalize Theorem 3.1 of [1] using an implicit relations more general than
(3.4) and (3.5) of [1], removing the continuity and weakening semi-compatibility by weak compatibility
by proving the following Theorem.

Theorem Let A, B, S and T be self-mappings of a fuzzy metric space (X, M, *) satisfying

(1) A(X) CT(X) and B(X) C S(X),
For some f € F, there exists k € (0,1) such that for all x,y € X and t >0

M(Axz, Ty, kt), M(By,Ty,t)) = 0.

Suppose that one of S(X) and T'(X) is a complete subspace of X and the pairs (A,S) and (B,T)
are weakly compatible. Then, A, B, S and T have a unique common fized point in X.
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Hypergonometric Functions And Their Applications

M. BAyAT, H. TEIMOORI AND B. MEHRI
Institute for Advanced Studies in Basic Sciences, Iran

bayat@iasbs.ac.ir

In this paper, we shall first introduce a new kind of trigonometric function called hyperchro-
matic function. This function is the natural generalization of ordinary trigonometric and hyperbolic
function. Then, we investigate their properties and their connections with trigonometric and Jaco-
bian elliptic functions. Also we find the period of circular trigonometric function and power series
of circular and hyperbolic trigonometric functions, using Maple package. Finally, we present some
applications of these new functions for obtaining the closed from of some special integrals and finding
the solution of the differential equation of simple harmonic pendulum.

A Schurer-Stancu type quadrature formula

DAN BARBOSU
North University of Baia Mare, Romania

danbarbosu@yahoo.com

Starting with the Schurer-Stancu approximation formula ,a quadrature formula of interpolatory
type is constructed.lts coefficients and degree of exactness are etablished.An optimal quadrature

6
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formula of above type is also obtained.As particular cases one obtain the Stancu’s,Schurer’s and
respectively Bernstein’s quadrature formulae.

Frequency analysis v.s time series analysis in the hydrological data modeling

ALINA BARBULESCU
Ovidius University of Constantza, Romania

abarbulescu@univ-ovidius.ro

Dimensioning projects concerning hydraulic structures or water work projects implies the cog-
nizance of the design flood, i.e. the hydrographic flood associated with a return period (frequency)
([1]). So, a first approach is to make a frequency analysis, determining IDF curves (][2]). But the the
rainfall series data is also a time series and it can be analyzed using Box-Jenkins methods ([3]).

In this paper we compare these two approaches, providing numerical experiments.
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Genetic Programming on Recursive Time Series

ELENA BAUTU! AND ANDREI BAUTU?
1 “Ovidius” University, Constantza, Romania
2 “Mircea cel Batran” Naval Academy, Romania

erogojina@univ-ovidius.ro, abautu@anmb.ro

The goal of the work described in this paper is to analyze the behavior of genetic programming
(GP) [1][2] on symbolic regression problems of identifying dependencies in recursive time series. Most
classical techniques work only for recurrences of a particular form and their usage requires a priori
information upon the problem studied. We present and discuss results obtained by GP on some
recursive time series, which show that GP can handle this type of problems without problem-specific
fine-tunning.
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Non-steady Navier-Stokes Equations with Homogeneous Mixed Boundary Conditions and Arbitrary
Large Initial Condition
MicHAL BENES AND PETR KUCERA
Czech Technical University in Prague, Czech Republic

benes@mat.fsv.cvut.cz, kucera@mat.fsv.cvut.cz

Let © C R? be a bounded domain, 9Q € C%! and 99 = I'; UT, such that I'; and I'y are closed,
sufficiently smooth, 1-dimensional measure of I'y N 'y is zero and 1-dimensional measure of I'y is
positive. Further let (0,7') be a time interval. We prescribe the non-slip boundary conditions on
I't x (0,7) and the boundary condition

Ou
Pot on 0
on I'y x (0,7). Here u = (uj,u2) is velocity, P represents pressure and n = (ni,n2) is an outer
normal vector.
Our aim is to prove the existence and uniqueness of this problem on some time interval (0,77)

for sufficiently small 7%,0 < T* < T.
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Empirical study of the rate of convergence of some fixed point iterative methods

VASILE BERINDE
North University of Baia Mare, Romania

vberinde@Qubm.ro

From a numerical point of view, a fixed point theorem is valuable if, apart of ensuring the ex-
istence (and possible, uniqueness) of the fixed point, it satisfies at least the next two requirements
(see, e.g., [1]): (a) it is able to provide an error estimate for the iterative process used to approxi-
mate the fixed point; (b) it provides explicit information on the stability of this iterative method or,
equivalently, on the data dependence of the fixed point. Only a few fixed point theorems in literature
are known to fulfill the two requirements and, generally, this is done mainly for the Picard iteration
in conjunction with various strong contractive type conditions. Under weaker contractive conditions,
the general problem of studying the rate of convergence of fixed point iterative methods arises usually
into the next two different contexts, see [2], [3], [4] :

1) For a certain fixed point iterative method (Picard, Krasnoselskij, Mann, Ishikawa etc.) we
do not know a analytical error estimate. In this case we can try an empirical study of the rate of
convergence.

2) For large classes of operators (like quasi-contractions) two or more fixed point iteration pro-
cedures are known to be able to approximate the fixed points. In such situations, it is of theoretical
and practical importance to compare these methods with regard to their convergence rate, in order
to establish, if possible, which one converges faster, w.r.t. a certain concept of rate of convegence.

The main aim of this paper is to illustrate how, in the absence of theoretical results, we can
perform an empirical study of the rate of convergence of fixed point iterative methods, using the
FIXPOINT software package, specially designed for this purpose. The empirical approach of the rate
of convergence of fixed point iteration procedures was firstly considered by B.E. Rhoades [5], [6], [7].
This problem is still of real scientific interest and perspective because it also offers the possibility of
inferring theoretical rate of convergence from empirical observations, like in [2], [3]. A survey of the
most significant results in this area, together with some open problems, are finally presented.
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Numerical method for Volterra integro-differential equations of neutral type in Banach spaces via
Perov’s fixed point theorem
ALEXANDRU MIHAI Bica
Unversity of Oradea, Romania

smbica@yahoo.com

The Perov’s fixed point theorem generates an efficient method to approach integro-differential
equations of neutral type in Banach spaces. Such method lead to the existence, uniqueness and
approximation of the solution. Moreover, in not restrictive conditions is obtained a Lipschitz property
for the derivative of the solution and can be realized an effective approximation of the solution
combining the Picard’s method of successive approximations with a recent quadrature rule for Banach
space valued Lipschitzian functions.
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Some interpolation schemes with triangular and rectangular nodes of Birkhoff type

MARriIUs M. BIrROU
Babes Bolyai University, Faculty of Mathematics and Computer Science, Cluj, Roméania

mbirou@math.ubbcluj.ro

If P, i = 1,7 and Qj, j = 1,7 are univariate Lagrange interpolation projectors so that the
parametric extensions are bivariate projectors which form the chains, i.e.

P <P, <.<P,Ql<@y<..<q
the bivariate Biermann interpolation projector is given by
B, =PQ!® ..o PQY (see[2]).

In [1], using chains of bivariate Birkhoff projectors which are parametric extensions of some
univariate Birkhoff interpolation projectors, we defined the bivariate Biermann interpolation projector
of Birkhoff type. In this article, we give some properties of this operator and we present bivariate
Biermann interpolation projectors of Birkhoff type with triangular and rectangular nodes. We give
representations of these projectors by cardinal functions and we determine the approximation orders.
Some numerical examples are given .
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Sublinear mappings and metric regularity

ALEXANDRU V. BLAGA
C.N. "M. Eminescu” Satu Mare, Romania
alblaga2005@yahoo.com

The metric regularity is a central concept in variational analysis for the study of the solutions
mapping associated with ”generalized equations” including variational inequalities and parameterized
constraints systems. Basic variational analysis as Eckart-Young theorem, Robinson -Ursescu theorem
or Lyusternyk-Graves theorem have surprising applications in single-valuedness functions theorem
but mostly set-valued mappings theorem.

The results obtained from these theorems will be given in this article as a form of corollaries.

On Kirk’s fixed point theorem for asymptotic contractions

EyvIND MARTOL BRISEID
Darmstadt University of Technology, Germany

briseid@mathematik.tu-darmstadt.de, eyvindbriseid@gmail.com

In [6], W.A. Kirk introduced asymptotic contractions and proved with nonstandard methods a
fixed point theorem for continuous asymptotic contractions on complete metric spaces. We give a
fully effective version of this theorem with an elementary proof, exhibiting a rate of convergence
to the fixed point for any Picard iteration sequence (f™(z)). The rate of convergence depends on
the space, the mapping and the starting point through a bound on the iteration sequence and some
moduli for the mapping appearing as parameters, but is otherwise fully uniform. Our results build
on the analysis of Kirk’s theorem given in [4], where P. Gerhardy presents an elementary proof of the
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theorem and also provides some quantitative information, though not a full rate of convergence in the
general case. Gerhardy uses techniques and insights from the program of proof mining, as developed
in recent years by U. Kohlenbach (see e.g. [7], [8]). As a byproduct of the analysis we also get the
following:

e In Kirk’s theorem it is assumed that some Picard iteration sequence (f™(x)) is bounded.
We find that for an asymptotic contraction f: X — X on a metric space (X, d) any Picard
iteration sequence is bounded, thus making the above mentioned assumption of the theorem
superfluous.

e We give a characterization of asymptotic contractions on nonempty, bounded, complete
metric spaces, finding that they are exactly the mappings for which every Picard iteration
sequence converges to the same point with a rate of convergence which is uniform in the
starting point.

For further work on asymptotic contractions, see [1], [3], [5].
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Advanced tehniques for macroflows delimitation in congestion control management

DARIUS BUFNEA
"Babes-Bolyai” University of Cluj-Napoca
bufny@cs.ubbcluj.ro

In classical congestion control approach, a data stream learns information about the network state
by itself. This information is used to adapt its transmission rates to the current network conditions.
Some new approaches in congestion control management suggest collaboration between sets of streams
that should share network resources and learn from each other about the network’s state. A set of
collaborating streams is called a macroflow. We propose in this paper a new method for grouping
streams into macroflows. This method extends the macroflow granularity from a host pair basis
to a more realistic bottleneck basis. Macroflows delimitation is done based on flows’ behavior data
obtained by state variables analysis.

Periodic solutions of nonlinear periodic differential systems with a small parameter

ADRIANA BUICA, JEAN-PIERRE FRANGOISE AND JAUME LLIBRE
Babes-Bolyai University, Cluj-Napoca, Romania

abuica@math.ubbcluj.ro

We deal with nonlinear periodic differential systems depending on a small parameter. The un-
perturbed system has an invariant manifold of periodic solutions. The problem is if some of these
periodic orbits persist after the perturbation. The result is formulated using the bifurcation function
of Malkin. The key tool for proving the main result is the Lyapunov-Schmidt reduction method
applied to the Poincaré-Andronov mapping.



Abstracts of ICAMS5, 21-24 September, 2006 11

Averaging operators on analytic functions spaces

TEODOR BULBOACA
Babes-Bolyai University, Cluj-Napoca, Romania
bulboaca@math.ubbcluj.ro

Let H(U) be the space of all analytic functions in the unit disk U = {z € C : |z] < 1} and for
E C C we denote by co E the convex hull of E. An averaging operator on a set K C H(U), is defined
as an operator that satisfies

I[f](0) = f(0) and I[f](U) C co f(U), for all f € K.
In [4] the authors found conditions on § and v € C such that the operators

: 1/6
Aol = [ 2 [ e ad rer >0

are averaging operators on a certain subsets of H(U), generalizing their result [3] related to the A,
operators.

Let A = {f € HU) : f(0) =0, f(0) = 1} be the set of analytic and normalized functions in
U and let A ={h € A: h(z)h/(z) # 0,0 < |z| < 1}. For a function h € A we define the integral
operators Ip.5. : Ky g~y — H(U) by

/8

o 11 = | s [ 0w on 0 ar

We will determine simple sufficient conditions on h such that these operators are averaging op-
erators on certain subsets of H(U) by using several results involving differential subordination and
subordination chain techniques.
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The analysis of some models of pathogen immune interaction dynamics with kernel delay

LARrisA Burica, M. NEaAMTU, F.R. HORHAT AND D. OPRIS
West University of Timisoara

larissal23us@yahoo.com

The aim of this paper is to study the steady states of the mathematical models with delay kernels
which describe pathogen-immune dynamics of many kinds of infections diseases. In the study of
mathematical models of infectious diseases it is an important problem to predict whether the infection
disappears or the pathogens and the immune system persist. The delay kernel is described by the
memory function that reflect the influence of the past density of pathogen in blood, is given by a
nonnegative bounded function k defined on [0, 00) and is normated. The delay is a discrete one if the
delay kernel is a delta function at a certain time. By using the coefficient of kernel k, as a bifurcation
parameter, the models are found to undergo a sequence of Hopf bifurcation. The direction and the
stability criteria of bifurcation periodic solutions are obtained by applying the normal form theory
and the center manifold theorems. Some numerical simulation examples for justifying the theoretical
results are also given.
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The fixed points method for the stability of some functional equations
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There are known different methods to demonstrate the stability of functional equations. Almost
all proofs use the direct method, conceived by Hyers in [10] and revealed by Bourgin in [1] for
unbounded differences. We intend to illustrate the fixed point method to stability theorems of Ulam-
Hyers-Bourgin type for some functional equations. The method, proposed in [12], has already been
used in [3]-[8] to different functional equations (see also [2, 9]). As it will be seen, the fixed point
alternative is a meaningful device on the road to a better understanding of the stability property,
plainly related to some fixed point of a concrete operator. Specifically, our control conditions are
responsible for three fundamental facts:

1) The contraction property of a Schréder type operator S.
2) The distance between f and Sf, the first two approximations, is finite.
3) The fixed point function of S is forced to be a solution function.
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The Free-surface Flow past an Obstacle. Qualitative and Numeric Results

ADRIAN CARABINEANU
University of Bucharest, Romania

acara@fmi.unibuc.ro

We consider the 2d incompressible irotational free-boundary flow past a convex obstacle
(Helmholtz’s model). The free-boundary value problem is replaced by an equivalent non-linear in-
tegral equation. We employ the topological degree technique in order to prove the existence of the
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solution of the non-linear operator. Then, using the method of sucessive approximations we solve nu-
merically the integral equation am we compute the free-lines and the drag coefficient. The numerical
experiments have in view obstacles whose boundaries consist of arcs of circle.

Maximum principles for second order elliptic systems with deviating arguments
IToaN CRriSTIAN CHIFU

Babes-Bolyai University, Faculty of Business, Department of Business, Cluj-Napoca, Romania
cochifu@tbs.ubbcluj.ro

The purpose of this paper is to obtain maximum principles and boundedness theorems for some
second order elliptic operator with deviating argument of the form

0?uy "L Ou, 2
pu = Zazjax al, Zbﬁngrcpup‘cmplul (gl),pzlaS,

i,j=1 j=1 =1

where alj,b];,c e €C(Q),i,j=1npl=13s¢:Q—D,l=1,5QD CR"QC D, domains.
Our results extend some previous theorems of Hartman, Lihtarnikov and Rus (where the case s=1 is

treated), as well as, some theorems of Protter, Rus, etc for the usual elliptic operator.
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Modified Jakimovski-Leviatan operators

ALEXANDRA CIUPA
Technical University of Cluj-Napoca, Romania

Ciupa.Alexandra@math.utcluj.ro

In 1969 A. Jakimovski and D. Leviatan [3], introduced a Favard-Szasz type operator, as follows:
if, g(z) = Z anz", g(1) # 0 is an analytic function in the disk |z| < R, R > 1, let pi be the Appell
polynomlals deﬁned by the relation

= pr(z)-uh.

k=0
Therefore, p; are

k xk—l/
)=y ay—c
2=
We denote by E the class of functions of exponential type, defined on [0, 00). In [3], the authors

considered the operator

P, : E — C[0,00).

0 e N

They established the analogue to Szasz results as well as certain other approximation theorems.
The operators are positive if and only if -2 (1) >0, (k=0,1,...).

In this paper we will modifie the operator (1), in order to improve the rate of convergence of the
sequence (P, f) to f.
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We denote by Cp the set of real valued functions f, uniformly continuous and bounded on [0, c0).
For a fixed r € N, we denote by C} the set of all f € Cp with the derivatives f’, ..., ) belonging
to Cp. The norm in C} defined by | f|| = sup |f(z)].

z€[0,00

For f € C; and n € N* we define the operators

2) (i) = S5 Y L) (x—’“)j, v € [0,50)

|
j=0 J>
Remark: For r = 0, we have Pn,o(f;a:) = P.(f;z).
We will estimate the order of approximation by means of the first order modulus of continuity.
Theorem 1. Let r € N be a fixed number. Then there exists a positive constant M;(r),
depending on r, such that for every f € C'; we have

Facllid) 10 < pg ) L (0, L)

sup E
z€[0,00) 1+ J;[ ;1]

Corollary 1. If f e Cj , then Jirgong {Por(f;2) — f(x)} =0.

Theorem 2. If f e Cf , then nILHSO%P””"(f;x) = f'(x), for x > 0.
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Friction boundary conditions for stationary thermal viscous incompressible flows

Luisa CONSIGLIERI
Department of Mathematics and CMAF, Sciences Faculty of University of Lisbon, 1749-016 Lisboa, Portugal
lcconsiglieri@fc.ul.pt

Thermal viscous incompressible flows present several nonlinearities: the convections, the viscous
heating, the conductivity and viscosities dependence on the internal energy, and the constitutive laws
for the stress tensor and the heat flux when non-Newtonian fluids are taken care of [2, 3, 4, 6, 7]. In
the present work, different friction laws are considered on a part of the boundary [5]. The variational
formulation becomes a coupled system consisted by an elliptic inequality and an elliptic equality
corresponding to the motion and energy equations, respectively. A nonstandard energy transfer
condition is stated on the part of the boundary, whereas there exists the presence of friction for fluid
motion, due to the existence of the frictional work. Here the existence of a weak solution is proven
via a fixed point argument to multivalued mappings [1].
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Reliability analysis of complex systems
ANDREI CORLAT
Moldova State University, Faculty Of Mathematics And Informatics, Chisinau, Moldova

acorlat@mail.md

A new method of reliability analysis of complex systems is suggested. It is based on modelling of
their evolution by means of semi-Markov processes. The results are obtained under general assump-
tions concerning the distributions of failure and repair times of system units.

On diagonally implicit Runge-Kutta methods
TurLiaAN COROIAN
North University of Baia Mare, Romania

coroiani@rdslink.ro

For initial value problem
(1) y'(z) = f(z,y(2)),

(2) y(z0) = Yo,

where f: [a,b] x R™ — R, (x0,y0 € [a,b] x R, are given, we propose some diagonally-implicit (or
semi-explicit) Runge-Kutta formulas of order 4 and 5.

The stability of these methods are also discussed.

Centralized client authentication for HTTP servers

Ovipiu CosMA
North Unversity of Baia Mare

o0_cosma2005@yahoo.com

HTTP servers usually host many applications, some of them requiring the authentication of
users. This paper presents a filter servlet designed for user authentication in a centralized manner,
thus releasing the burden from the applications.

Computational approach of the expanded metal manufacturing process

GABRIELA CRISTESCU, LAURENTIU JITARU
"Aurel Vlaicu” University of Arad, Romania

geristescu@inext.ro, laurentiu_j@yahoo.com

The domain of Expanded Metal is the most versatile one for more companies producing or using
it. As consequence, many optimization problems should be solved in connection with the manufacture
and use of this material. The proper knowledge on the forces and the stress involved in its manu-
facture, in connection with the analytic, metric and resistance properties of the raw material. An
approach to this problem is presented in this paper, using computational methods based on Bézier
curves of degrees 3 and 4 in reduced form.
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Various Applications of Some Collectively Fixed Point Theorems For Multimaps

RODICA-MIHAELA DANET!, IOAN-MIRCEA Porovici? AND FLORICA VoICU?
L Construction University, Bucharest, Romania, 2 Maritime University Constanta, Romania

rodica.mihaela@danet.ro, impopovici@imc.ro

In this paper we consider collectively fixed-point theorems for a family of multimaps. As an
application of these theorems, we derive a coincidence theorem for two families of multivalued maps
defined on a product space.

Then we give some existence results for maximal elements for a family of multimaps. We also
prove some intersection theorems for sets with convex sections, we solve quasi-equilibrium problems
and we obtain variational inequalities related to multimaps.

As applications of our results we deduce: Nash type equilibrium theorems and Tarafdar type
equilibrium theorems in the generalized abstract economics with preference multimaps (or generalized
games) and for qualitative games.

Finally, some Yannelis-Prabhakar type equilibrium theorems can also obtained.
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Properties of the solution of an integral equation with modified argument
MARIA DOBRITOIU
University of Petrosani, Romania

mariadobritoiu@yahoo.com

Using the technique of the Picard operators presented by Rus [1, 2, 3], we establish two results
regarding the solution of the integral equation

b
x(t):/K(t,s,x(s),x(g(s)),x(a),a?(b))ds—i—f(t), t € la,b].
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The Bilevel Programming Problem

Ravruca Donciu
North Unversity of Baia Mare, Romania

raluk16@yahoo.com

The bilevel programming problem consists of two optimization problems where the constraint
region of the first level problem is implicitly determined by another optimization problem. The
purpose of this article is to describe recent approaches to solve such problems, to indicate optimality
conditions and to show some particularities of this problem class.
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Analytical versus numerical results in a minroconvection problem

ToANA DRAGOMIRESCU AND ADELINA GEORGESCU
Universitatea "Politehnica” din Timisoara, Departamentul de Matematica

ioana_dragomirescu@yahoo.com

The direct numerical approach of the two-point problem governing the linear convection under
microgravity conditions for a binary liquid layer in the presence of the Soret effect can lead to wrong
results due to the incorrect use of the secular equation. As a consequence, false neutral manifolds
separating stability from instability domains occur. We apply a direct method to detect analitycally
these manifolds.

Saddle Point for Vector Valued Functions: Existence, Necessary and Sufficient Theorems

DoRrEL I. DucA AND LiANA LUPSA
Babes-Bolyai University, Faculty of Mathematics and Computer Science

dorelduca@yahoo.com, ducadorel@gmail.google.com, llupsa@math.ubbcluj.ro

Studies on saddle points of scalar functions have been extended to studies of saddle points, with
respect to a cone, of vector valued functions. Necessary and sufficient conditions for cone saddle points
have been given in more papers. Existence results for cone saddle points are based on some fixed points
theorems or scalar minimax theorems. Recently, these problems are solved by a different approach;
they are reduced to vector variational inequality problems. In [4], the reduction of the vector saddle
point problem to a vector variational inequality problem is treated in a finite dimensional vector
space. In [5], one considers its generalization to a vector problem involving the concept of moving
cone in the general setting of a normed space.

In this paper, one shows that the convexity hypotheses from [5] can be weak. For this we use the
notions of ¢ convex set, introduced by Duca and Lupsa in [1], and of ¢ convex function, introduced
by Duca and Lupsa in [2]
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Some Parallel and Distributed Algorithms based on Gaussian Elimination

IoaN DzitAc
AGORA University, Oradea, Romania

idzitac@Qunivagora.ro

In this paper we present some variants of the classical Gaussian elimination method adaptable
for parallelization.

Based on [1, 2, 3, 4], we discuss pipelined and parallel communication and computation, speedup
and efficiency, for each implementation of these algorithms.

These algorithms may be used efficiently for the resolution of high dimension linear equations
systems and for matrix inversion.
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Modelling Bankruptcy Using Application of the Black-Scholes Equations

PAVEL FARcAS', RADU MOLERIU? AND I0AN CUZMAN!
SIF Banat-Criganal®, West University of Timisoara?, Romania

pavel_farcas@hotmail.com

In this paper we present a mathematical model for the bankruptcy based on the value of the firm
using the Black Scholes equations and we treat two cases: the coefficients are constants or stochastic
type. The firm declares bankruptcy when its value is smallest than critic level. The value of the firm
is modeled by a random value with the density function, which is known.

Mathematical models appliable to cost calculation systems

DIANA ANDRADA FiILIP, RODICA IOANA LUNG AND GHEORGHE FATACEAN
Babes-Bolyai University of Cluj-Napoca, Romania

dafilip@econ.ubbcluj.ro

The evolution of the calculation systems for complete costs, partially or per activities, was charac-
terized through an insufficient delimitation of the expenses regarding the fixed or variable character,
directly or indirectly in respect to the process or the activity that it generates. From this point of
view we consider that the use of mathematical models for the calculation of the unitary cost should
be based on variables linked to causality and to the evolution of the expenditure incorporated in costs
and have the purpose to configure a lean structure of different cost categories.
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Some properties of the prime numbers

CRISTINA FLAUT
"Ovidius” University, Romania

cflaut@univ-ovidius.ro, cristina_flaut@yahoo.com

In this paper we try to give some primality tests for the Fermat and Mersenne numbers and
factoring tests for the numbers n by the form n = pq, where p and ¢ are prime numbers. The last
problem are very imported applications in cryptography.
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Maximizing and minimizing fuzzy sets
ANGEL GARRIDO
Facultad de Ciencias UNED

algbmv@telefonica.net

In the problems of A. I., we can distinguish between Classification, Searching and Representation
Methods. Searching Procedures include the Blind Search, without previous knowledge of the domain,
and the Heuristic Search, with knowledge of such domain. The Theory of Fuzzy Functions provide
us with very useful tools for the representation and solution of such problems. Many techniques of
classical mathematics are very useful in this area. But we also need some new tools. And they are
necessary in essential questions such as the analysis of crisp/fuzzy functions in fuzzy/crisp domains,
for instance. In this search we need to introduce two new fuzzy sets: the Maximizing Fuzzy Set,
M, and the minimizing Fuzzy Set, m, associated to the function (crisp or fuzzy), f. We define both
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sets by My and m,reflecting the possibility of reaching the maximum/minimum value in each point
of the universal set where f is defined. To obtain such values we use their degrees of membership.
Furthermore, we show their application by some clear and detailed examples.
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Comparative study of some parameters using a Text Independent System of Speaker Identification for
Romanian Language based on GMM from the MFCC vectors

MARIETA GATA! AND GAVRIL TODEREAN?
I Department of Mathematics and Computer Science, University of Baia Mare, Faculty of Science, Baia Mare, Romania
2 Department of Communications, Technical University of Cluj Napoca, Romania
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The speaker recognition technique used in this study is based on GMM-based approach. This
approach consists in a phase of a parameterization, a model training phase and a classification phase.
In this paper we compare a model of a speech extracted from an unknown speaker with the models of
speakers contained by our database. All the models are calculate through EM algorithm for GMM.
We study the influences of different parameters like: different text read by the speaker in the training
process and in the testing process, numbers of Gaussians, number of MFCC coefficients, number of
speakers, type of the window, numbers of filters, type of the filters, numbers of iterations.
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Attractor-repeller pairs and weakly Picard operators associated with IFS on compact metric spaces

VASILE GLAVAND? AND VALERIU GuTU!
IMoldova State University, Chisiniu, Republic of Moldova
L2University of Podlasie, Siedlce, Poland

glavan@Qusm.md, gutu@usm.md

We are concerned with set-valued dynamics, generated by families of gradient-like homeomor-
phisms and the corresponding weakly Picard operator on compact metric spaces. For Mobius Iterated
Function Systems (IFS) on the Riemannian sphere we construct adapted Lyapunov functions and use
them to localize the attractor-repeller pairs. A criterion for Mdbius IFS to posses the Shadowing
Property is stated as well. The last generalizes some earlier results obtained by the authors for affine
IFS.
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A Fixed Point Theorem for Multi-valued Operators in Complete Metric Spaces with a W-Distance

LiLiANA GURAN
Babegs-Bolyai University of Cluj-Napoca, Department of Applied Mathematics,400084 Cluj-Napoca, Romania
gliliana@math.ubbcluj.ro

Let (X, d) be a metric space. Then a function p : X x X — Ry is called a w-distance on X if the
following are satisfied:
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) p(z,2) < p(x,y) +p(y, 2), for any z,y,2 € X
) for any z € X, p(z,-) : X — Ry is lower semicontinuous
) for any € > 0, there exists § > 0 such that p(z,z) < § and p(z,y) < ¢ imply d(z,y) < €.

The concept of w-distance was introduced by Kada, Suzuki and Takahashi. They gave some
examples of w-distance and have generalized Caristi’s fixed point theorem, Ekeland’s variation prin-
ciple and Takahashi’s nonconvex minimization theorem, see [1].Also, some fixed point theorems for
the single valued and multi-valued operators on a complete metric space endowed with a w-distance
were established in [1], [2] etc.

The propose of this paper is to extend some fixed point results for multi-valued operators from
[3] in terms of a w-distance on a complete metric space.

1
(2
(3
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Exact internal controllability for the two-dimensional Navier-Stokes equations with Navier slip
boundary conditions

TEODOR HAVARNEANU', CATALIN PoPA! AND S.S. SRITHARAN?

Universitatea “Al.I.Cuza” lasi, Romania®, University of Wyoming Laramie, USA?2
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In this paper we study the local exact controllability for Navier-Stokes (NS) equations with Navier
slip boundary conditions in two-dimensional bounded domains. We consider the following controlled
(NS) system

?;—Ay—i—(y-V)y—FVp:f—kxwu in@Q=Qx(0,7T)
divy in @

(1) y-N=0 on X =00 x (0,7T)
oy-T+curly=0 on X
y(-,0) = yo in Q.

Here Q C R?, y = (y1, 1) is the velocity, p is the scalar pressure, N = (N, No) is the unit outer
normal to 0€2, T is the unit tangent vector (7" = (N2, —N1)), f = (f1, f2) is the density of the external
dy2 Oy

forces, ., is the characteristic function of the open set w C Q, o0 € C?(9Q), y = 9o By’ o is the
1 T2

initial velocity and u = (u1, ug) is the control.

We have established the following controllability result
Theorem 1. Let Q be an open, bounded, and multi-connected subset of IR? whose boundary 0 is
a finite union of mutually disjoint closed curves of class C?, and let w be an open subset of Q. Let

f € (L*(Q))? and let § € (L™®(Q))?* with ((‘9)3; € L*0,T;(L>®(Q)2 N (H7(2))?) (v > 0) satisfy the

uncontrolled (NS) system (i.e. (1) with w = 0). Then there is n > 0 such that for any yo € V (V is
a certain subspace of (H(Q))?) which satisfy

[yo() — ¥, 0)|[ ()2 <n
there exist u € (L*(Q))? and (y,p) € (H>'(Q))? x L*(0,T; H*(Q)) that satisfy (1), and
y(z,T)=y(z,T) a.e. x €.

To prove this result we shall reduce the local controllability problem for (NS) system to the global
controllability problem for the linearized (NS) system by means of an infinite-dimensional version of
the implicit functions theorem. This method was introduced by O.Yu. Imanuvilov [1] and continued
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by E. Ferndndez-Cara, S. Guerrero and J.P. Puel [2] for the case of (NS) equations with null boundary
conditions.

Bibliography

[1] Imanuvilov, O. Yu. , Remarks on exact controllability for the Navier-Stokes equations, ESAIM Control Optim. Calc.
Var. 6 2001), 39-72

[2] Ferndndez-Cara, E., Guerrero, S., Imanuvilov, O.Yu., Puel, J.-P., Local exact controllability of the Navier-Stokes
system, J. Math. Pure Appl. 83 (2004), 1501-1542

Existence criteria for Volterra integral equation via Krasnoselskii’s fixed point theorem
ANDREI HORVAT-MARC
North Unversity of Baia Mare, Romania

hmandrei@yahoo.com

We are concerned with Volterra integral equations in a shall of a Banach space via compression-
expansion fixed point theorem. Using a Ménch type approach, we establish some results which ensure
the existence of positive solutions to Volterra integral equations.
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On some functional differential equations with advanced and retarded arguments

VERONICA-ANA ILEA AND MARCEL SERBAN
"Babes-Bolyai” University of Cluj-Napoca, Romania

vdarzu@math.ubbcluj.ro

The main aim of this lecture is to determine # € C(a — h,b+ h) N Ca,b] and A € R, such as we
have the problem

(3) 2(t) = f(t,z(t),z(t — h),z(t +h))+ X\, t€ (a,b)
(4) z(t) = ¢(t), t€la—h,qd]
(5) z(t) = C(t), te[bb+h]

where a, b€ R, a < b, h >0, f € C(la,b] x R?), ¢ € C(la — h,a]) and ¢ € C[b,b+ h] are known,
feC((a,b) x R%R), p € C(la— h,al; R), ( € C([b,b+ h); R).

We shall study here the existence of the solution for the linear and then general cases of the
problem (3)-(4)-(5) applying theorems of Maia type.
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Mathematical interpretation of dynamical localization phenomenon

MARIA ANASTASIA JIVULESCU
Politehnica University from Timisoara, Romania

mariajivulescu@yahoo.com

We present mathematical interpretation of phenomenon of dynamical localization, in parallel with
a physical approach.
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Loewner chains in one and higher dimensions

GABRIELA KOHR AND MIRELA KOHR
Babegs-Bolyai University, Faculty of Mathematics and Computer Science, Cluj-Napoca, Romania
gkohr@math.ubbcluj.ro, mkohr@math.ubbcluj.ro

In this talk we survey some of the most important properties of Loewner chains in one and higher
dimensions, pointing out certain open problems and conjectures.
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New models for approximating boundary value problems

LipiA ELENA KOzMA
Nort University of Baia Mare, Romania
lidik@ubm.ro

This paper presents a few solutions for some boundary value problems for monogenous surfaces.
As canonic domain we consider the unit disc for the parameters. We analyse the possibility of
extending the solution in the case of star domains.

Methods and facilities of analog-digital transformation of Monte Carlo

MARIA LAVRIV
The Precapation national university of the name of Vasiliy Stefanica

dlya_marii@mail.ru

Successive A /D Converters (integrating, successive approaching, watching, tension-frequency) at
high exactness and bit of weekend of transformation code have the low fast-acting and a small cost.
Parallel A/D Converters function in obedience to principle of simultaneous transformation of signal
by means parallel set of comparats, own the greatest fast-acting, energy consumption, by sizes and are
most dear as a result of parallel architecture of transformer. The combined structures A/D Converters
function in obedience to principle of algorithms of transformation, that have many step, and allow to
attain compromise correlation the fast-acting - the degree of parallel architecture of transformer is a
cost.

By authors a new direction develops in methods and facilities of analog-digital transformation in
the class of integrating A /D Converters for the decision of tasks of probabilistic analysis of integral
descriptions of signals on a basis to application of mathematical vehicle of method of Monte Carlo.
Unlike resulted in literary methods authors develops the theoretical-number base of the reflex repre-
sented functions Rademahera, which serves as a basis of mathematical design of counting out with the
even law of distributing, is first entered, the row of high-quality generators of pseudoaccidental sizes
is developed on the basis of in composition of A/D Converters Monte Carlo. The row of architectural
decisions of analog-digital transformation is developed for measuring of one- and twopolyar signals.
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Conceptions of development and problematic of application of perspective methods A /D Convert-
ers are explored, as a result of the ways of improvement of technical-economic indexes of transformers
are definite. It is set, that in the last few years the technique of analog-digital transformation under
act of necessities of users considerably allowed to promote the level of technical parameters mainly due
to technological achievements. The tendencies of subsequent market development of A/D Converters
consist in abbreviation of number of integral transformers of the common setting, and overwhelming
development will be got by the specialized transformers oriented to the specific of reports sources.
Efficiency by application of method of Monte Carlo on the base of generators of the pseudoacciden-
tal reflecsivs represented sequences Rademahera with the linear probabilistic distributing of analog
presentation of scanning signals is grounded, that allowed to develop the methods of multiquad-
rant transformation and structure of A/D Converters twopolyar signals of arbitrary form, with the
vectorial multiplying of signals, multichannel and ”graphic” transformation.
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A family of graphs whose independence polynomials are both palindromic and unimodal

VADpIM E. LEVIT AND EUGEN MANDRESCU
Department of Computer Science, Holon Institute of Technology, Israel

levitv@hit.ac.il, eugen_m@hit.ac.il

A stable (or independent) set in a graph is a set of pairwise non-adjacent vertices. The stability
number a(G) is the size of a maximum stable set in the graph G. The independence polynomial of

G is defined by
I(G;x) = 8o+ 812 + 92”4 ... + sa(G)xo‘(G),

where sj, equals the number of stable sets of size k, (Gutman and Harary, 1983).

In this paper, we present a new family of graphs generated by clique covers of chordless paths.
It turns out that their independence polynomials are palindromic and unimodal. We conjecture that
all these polynomials are log-concave, as well.

Nonlinear boundary conditions for a class of hyperbolic systems on positive spatial semi-axis

RobicA LucA-TUDORACHE
Department of Mathematics, "Gh. Asachi” Technical University, Romania

rluca@hostingcenter.ro

We investigate the existence, uniqueness and asymptotic behaviour of the strong and weak solu-
tions to the nonlinear hyperbolic system

(S) alqg(t,fl‘)+é2(t,l‘)+0&(l’,u) :f(t,ﬂj‘)
E(t,w) + %(t,x) + B(z,v) = g(t,x), t>0, x>0,

with the boundary condition
u(t,0) _ v(t,0)
(BC) < S(w' (1) ) € G< w(t) ) + B(t), t>0
and the initial data
(1C) { Z((%)$1250(x)’ v(0,2) = vo(x), = >0

This problem has applications in the theory of integrated circuits. For the proof of our theorems
we use some results from the theory of monotone operators and of nonlinear evolution equations of
monotone type in Hilbert spaces.
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Professor Rus’contributions to the theory of operatorial inequalities

NIicoLAIE LuNGU
Technical University of Cluj-Napoca, Romania

nlungu@math.utcluj.ro

In this paper we present the main contributions of Professor I.A. Rus to the theory of operatorial

inequalities of Gronwall type.
We discuss also the main applications of these inequalities to the problems of existence, unicity
and continuous dependence on the data for integral equations and inequations of Volterra type.

Unimodal multicriteria optimization via Fibonacci numbers

LiaNA LupsA, IoANA CHIOREAN AND NICOLAE PoPOVICI
Babes-Bolyai University, Faculty of Mathematics and Computer Science

llupsa@math.ubbcluj.ro, ioana@math.ubbcluj.ro, popovici@math.ubbcluj.ro

The aim of this work is to develop a numerical method for approximating the efficient sets in mul-
tiple criteria optimization problems involving objective functions. A parallel algorithm, corresponding
to this method is presented, too.

A comparative study on unsupervised text unit classification

DanA Lupsga
Babes-Bolyai Unversity of Cluj-Napoca, Romania

dana@cs.ubbcluj.ro

Unsupervised classification (or clustering) of small text units is used for applications of word sense
disambiguation, or is extended to applications such as entire document classification. There is no
universal agreement in the literature about which clustering method is best. This paper examines the
effects of different clustering on text units. We also study a method that improves the classification
of text units.

On monothonic and translation-invariant multiresolution analysis constructions

Rabpu-LuciaN Lupsa
"Babes-Bolyai” University of Cluj Napoca

rlupsa@cs.ubbcluj.ro

As a continuation of a previous work on generalizing the multiresolution analysis from the
wavelets and applying it in a lattices context, this paper studies multiresolution analisys on subsets of
mathbfR™. Of primary interest are multiresolution analysis by monothonic and translation-invariant
functions; the paper studies their characterisation, properties, and possible constructions.

Objectual Design and Development of an IT System for Small and Middle Enterprises, Based on CRM
Kernel

VASILE LUPSE! AND MARIA PARV?
1 Faculty of Mathematics and Computer Science, North University Baia Mare,
2 "Babes-Bolyai” University of Cluj-Napoca, Romania

vasilelupse@yahoo.co.uk

This presentation proposes an other view(top-down) of an integrated IT System for Small and
Middle Enterprises, based on a CRM Kernel. This Kernel is designed as an independent subsystem,
first to be developed and implemented, and the others subsystems are designed to be kernel ”satel-
lites”, which can be implemented in the future. The kernel implements system’s base functionalities,
which have the purpose to provide information about financial relations management of partners of
firm. The presentation contains class diagram of the design static model and classes’ mapping into
tables from a relational database called BDCRM.
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The study of some nonlinear dynamical systems modelled by a more general Rayleigh-Van der Pol
equation
MIRCEA LUPU AND FLORIN ISAIA
"Transilvania” Unversity of Brasov, Romania

m.lupu@info.unitbv.ro, isaiaflorin@yahoo.com

In this paper, we study the mathematical model for nonlinear dynamical systems with distributed
parameters given by a generalized Rayleigh-Van der Pol equation. In the autonomous case and in the
nonautonomous case, conditions of stability, bifurcations, selfoscillations are studied using criteria of
Liapunov, Bendixon, Hopf [10], [11]. Asymptotic and numerical methods are often used [5]. The
equation has the form

i+ Wiz = (a—ﬁxz —’yi2)ﬂb+f(t)

where the resonance and the limit cycles can be remarked [1]. Note that for 5 =0, a # 0, v # 0
we have the Rayleigh equation [1], while for v = 0, « # 0, 5 # 0 we have the Van der Pol equation
[2], [3]. Besides the theoretical study, the applications to techniques are very important: dynamical
systems in the mechanics of vibrations, oscillations in electromagnetism and transistorized circuits [6],
the aerodynamics of the flutter with two degrees of freedom [7] are modelled by this hybrid equation
proposed by authors. The construction of the bounded Liapunov function V (¢, x, &) is remarkable
and is made by considering an equation of the form [4], [9]

&+ h(z,2)i+g(x)=[(t),
where . .
V:j:2+2/ g(s)ds—/ I (s)|ds
0 0
and h, g, f satisfy regularity conditions [10], [11].
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Analytical Methods For Solving Some Boundary Problems With Special Data For the Ellipse Inside

MIRCEA Lupu AND OLIVIA FLOREA
Faculty of Mathematics and Computer Science, University Transilvania, Brasov, Romania

m.lupu@info.unitbv.ro

In this paper are solved special boundary problems of Dirichlet or Neumann type to for plan
domain delimited by an ellipse. By using a Jukovski conformal mapping, the ellipse inside with
the cut on the Ox axis between focuses, is converted into a crown circle circumscription of two
circles. The boundary problems lead us to the solving of the crown circles concentric or eccentric
and considering that the initial conditions for the ellipse will apply for the big circle and this will
evolve constructively with new conditions for the inside circle, corresponding with the cut. By using
solutions for the inside or outside of the circles and analytical extensions symmetrical from the circle
(Circle Theorem) will obtain analytically the problem’s solution. Applications for this problem will
be from hidroaerodynamics of viscous fluids with or without heat transfer. A very important problem
will be when the problem’s initial conditions are on the ellipse’s boundary and on the cut; this cut
may be materialized through a plate inside of the cylinder. The results of these problems may be
extended also for the fundamental bi-harmonic problem regarding these domains.

Software quality issue

MARA MACELARU
North Unversity of Baia Mare, Romania

macelarumara@yahoo.com

As with any engineering discipline, software development requires a measurement mechanism for
feedback and evaluation. Measurement is a mechanism for creating a corporate memory and an aid in
answering a variety of questions associated with the enactment of any software process. The purpose
of this article is to present different approaches to measure and evaluate the software quality:

1. Quality Function Deployment approach
2. Goal Question Metric approach
3. Software Quality Metrics Approach

On Asymptotic Behaviors for Linear Skew-Evolution Semiflows in Banach Spaces

MIHAIL MEGAN!, CODRUTA STOICA? AND LARISA BuLigal
1 West University of Timisoara, Romania, 2 Aurel Vlaicu University of Arad, Romania

mmegan@Qrectorat.uvt.ro, stoicad@rdslink.ro, buliga@math.uvt.ro

The progress made in the last years in the study of the asymptotic behavior of linear skew-
product semiflows has been used in the theory of evolution equations in infinite dimensional spaces.
The approach from point of view of asymptotic properties for the evolution semigroup associated to
the linear skew-product semiflows was essential.

In this paper we define the concept of linear skew-evolution semiflow, more appropriate for the
study of asymptotic behavior of evolution equations by means of evolution operators.

We give several characterizations of some asymptotic behaviors (stability, dichotomy, trichotomy).
The obtained results are generalizations of some well-known results on asymptotic behaviors of linear
differential equations.
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About the Singularities of Functions in the Mechanical Modeling

MARCEL MIGDALOVICI
Romanian Academy, Institute of Solid Mechanics, Bucharest, Romania

marcel_migdalovici@yahoo.com

The research in this paper is focuses, on the one hand, on the study of a possible structure of
the singularities points for the unbounded real function with real variable and on the other hand,
on the study of the global behavior of the function around the singularities points of the definition
domain through the notions of the integrability and of the defined integral for the unbounded functions
(functions with singularities). About the possible structure of singularities points we have investigated
the complexity for the set of singularities points of the real function with real variable such that these
function to be integrable on the definition domain, in other words, how much can be unbounded
an integrable function. Concerning the definition of the integrability notion for the function with
singularities, the author introduce the notion of generalized Riemann integrability and the generalized
Riemann integral of unbounded functions, where the finite divisions of definition domain for Riemann
integral are substituted by the numerable divisions and where the finite integral sums for Riemann
integral are substituted by the simple integral series, double integral series,,etc, that depends by
the accumulation points structure of the set of singularities points of analyzed function. The set of
singularities points of any function analyzed is considered as a subset of the any division points set
of the definition domain of function with singularities in the integrability study. Are described some
results referred to generalized Riemann integrability and generalized Riemann integral. Are discussed
also the possibilities of application of this research in the mechanical modeling.
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The analysis of the competitive equilibrium model

GABRIELA MIHALCA
The Faculty of Economics and Business Administration, Babes-Bolyai University, Cluj-Napoca, Romania

gabrielamihalca@yahoo.com

Starting from the condition of general equilibrium on the product market (commodities) and from
the functions of the demand and offer of the consumers and the producers, we will present in this
paper a general competitive equilibrium model and we will analyze it geometrically.

In order to determine the condition of a general equilibrium on the product market, we will
first analyze the case of one single product issued by several producers and only then expand the
conclusions on n number of products.

We will also take into account a fixed number of consumers (k = 1,m) and a fixed number of
goods (i = 1,n) issued by s producers in order to determine the consumers’ functions of demand and
offer.

Generalized pseudo-metrics and fixed points in fuzzy metric spaces

DoOREL MIHET! AND VIOREL RADU?

1 West Universiy of Timisoara, Faculty of Mathematics and Computer Science, Romania
2 West Universiy of Timisoara, Faculty of Mathematics and Computer Science, Romania
I mihet@math.uvt.ro

2 radu@math.uvt.ro

There are different methods to demonstrate fixed point theorems in probabilistic and fuzzy metric
spaces. We intend to illustrate the generalized (pseudo-)metric method, revealed by Cain & Kasriel
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and successfully used e.g. in [4], for which the fixed point alternative of type Monna is a powerful
tool.
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Survey on chained and branched nomograms

MARIA MIHOC
"Babes-Bolyai” University of Cluj Napoca, Romania

mmihoc@math.ubbcluj.ro

An important part of the equations with several variables cannot brought to the known canonical
forms. But a biger class of such equations, which admits the superpositions of functions of fewer
number of variables, can be represented by the net nomograms. In this paper we will study different
classes of equations with several variables which admits the superpositions of functions of two, three
and more variables. We will give the corresponding net nomograms which are either a compound
nomograms with ramifications or a compound chained nomograms. In some particular cases are
analyse in detail these nomograms.
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About the orthogonal relations in the statistical estimation

IoN MiHOC AND CRISTINA-IOANA FATU
Faculty of Economics at Christian University "Dimitrie Cantemir”, Cluj-Napoca

imihoc@cantemir.cluj.astra.ro

Let X, Y a pair of random variables from the space of random variables with finite second
moments. If we suppose that X is an observable random variable but Y is not, than we wish to
estimate the unobservable component Y from the knowledge of observations of X using a linear or
nonlinear function of them. Then we shall present some implications of the orthogonal principle in
the statistical estimation.

Starlike curves with regular refraction property

PETRU T. MOCANU
Babes-Bolyai University, Faculty of Mathematics and Computer Science, Cluj-Napoca, Romania

pmocanu@math.ubbcluj.ro

In this talk we present the regular refraction interval for a given starlike curve I' with respect to
a point p ¢ ', denoted by RRI[T", p]. We also give several examples. In particular, we deduce that if
I is a circle and the point p lies inside of I, then RRI[T',p] = [0,r/d], where r is the radius of I" and
d is the distance from p to the center of T.
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About some properties for the new proposed model in Random Graphs

LAURENTIU MODAN
ASE, Bucharest, Romania

modan_laurent@yahoo.fr

We shall present some properties about random subgraphs,a form of Cebisev inequality for random
graphs and remarks about almost all random graphs.

About variance reduction associated to the numerical solution of the Black Scholes solutions

RADU MOLERIU' AND PAVEL FARCAS?
West University of Timisoara®, SIF Banat-Crisana?, Romania

pavel_farcas@hotmail.com

In this paper we present a numerical solution to the Black Scholes equations using the reduction of
the coefficients (are continuous functions) to the step functions. We use the numerical approximations
to obtain estimators for the solutions of the considered equations. The estimators must to have the
same expectation and the minimum variance. Also we determine the optimal density, which gives us
the minimum variance.

From Maia fixed point theorem to the fixed point theory in a set with two metrics

ANTON S. MURESAN
"Babes-Bolyai” University of Cluj Napoca, Romania

asmuresan@yahoo.com

In 1968, M. G. Maia proved (see [5] ) the following important theorem:

Theorem 1. Let the space X be equipped with the metrics d and p such that (X,d) is complete
and d (z,y) < p(z,y) for all

xz,y € X.

If A: X — X is continuous in (X,d) and satisfies the condition

p(A(x),A(y)) < kp(z,y),

for some k <1 and all x,y € X, then A has a unique fixed point.

In 1977, I. A. Rus (see [15] ) gave a generalization of Maia’s fixed point theorem in a set with two
metrics.

In [6] the autor proves a fixed point theorem for Maia’s type nonlinear contractive maps in metric
spaces with two metrics and generalized Caristi’s fixed point theorem.

In this paper we give some results about Maia’s fixed point theorem and we show how can be
used these results to some types of applications in the sets with two metrics.
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Double Sequences applied in iterative schenes

SORIN MURESAN
University of Oradea, Romania
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For the operators A, A,,,n € N, defined on a metric space we study in this paper the convergence
of the sequences (A, 0 Ap—10...0 Agx), .y and (A™x), . at the same limit which is a fixed point of
A. We apply the results in the study of the convergence in some recurrence relations cases and the
existence of the fixed points for an operator defined on a cartesian product of metric space.

A boundary value problem for some functional - differential equations, via Picard operators

VIORICA MURESAN
Technical University Cluj-Napoca, Romania

vmuresan@math.utcluj.ro

Many problems from physics, chemistry, astronomy, biology, engineering, social sciences lead to
mathematical models described by functional - differential equations. The theory of these equations
has developed very much ( [1] - [5] )

In this paper we consider the following problem with linear modification of the argument:

—y = f(z,y(a), y(A\r)), z€[a,b], 0<a<b 0<A<1, Ab>a

Ylj.a = ¥ (b) =5,
where

peCl0,a]l, SR and f € C([a,b] xR xR).
By using the Picard operators’ technique due to Professor I. A. Rus ( [7] - [9] ), we obtain existence,
uniqueness, data dependence and comparison results for the solution of the above problem.
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The approximation of the global maximum of a semi-Lipschitz function

COSTICA MUSTATA
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Let (X,p) be an asymmetric seminormed space and Y C X, Y # (. A function f : Y — R is
called p-semi-Lipschitz if there exists a number L > 0, called a semi-Lipschitz constant for f, such
that

f@)=fly) < Lplx—y), Yae,yeY.
A p-semi-Lipschitz function F' : X — R verifying

F(x) = F(y) <Lplx—y), Vr,yecX

and
Fly=f

is called a extension of f (preserving the constant L).

In this paper a one-step sequential method is obtained for evaluating the global maximum of
a p-semi-Lipschitz function f : Y — R, where Y is a (p, p)-compact subset of (X, p) (here p(x) =
p(—x),Vz € X).

The method uses the maximal extensions of the restriction of the function f to each subset of n
points (n = 1,2,3,...) in Y, for generating a decreasing sequence of maxima, converging to the global
maximum of f.
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Markov model in cervical cancer screening strategy
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Cancer is an important public health problem. The cost of cancer terapy is very high. Meanwile,
the prevention of some types of cancer is effective. Generally, Markov models are used to modeling
chronic disease for health care (see [1], [2], [3]).

This paper introduces a Markov model for a pharmaeconomic evaluation of strategies for cervical
cancer screening programme. Examples are taken from Cluj county cervical cancer screening (see

[5]).
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An applications of a Fixed Point Theorem to Backward Stochastic Differential Equations

ROMEO NEGREA
Politehnica University of Timisoara, Romania

negrea@math.uvt.ro

Non-linear backward stochastic differential equations (BSDE) with deterministic terminal time
were fist introduced by Pardoux and Peng (1990, [9]), who proved the existence and uniqueness of
adapted solution with lipschitz coefficients functions. Since then, BSDEs have been studied with
great interest (see [7]). In particular, many efforts have been made to relax the assumptions on
the coefficient functions (for instance Mao [10], Lepeltier and San Martin [5], [6], Kobylanski [4],
Constantin [1], [2] and Negrea [8]).

In general, all results on the existence of solution are based on the convergence of some approx-
imating sequence by a kind of Picard iteration. The our goal, is to prove existence of solutions of
BSDE with some general assumptions on coefficients using a fixed point theorem.
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A first-order one dimensional moving mesh method to solve Hamilton-Jacobi equations

AURELIAN NICOLA
Ovidius University of Constantza, Romania
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In this paper following earlier work by [1], [2] on the use of moving mesh methods for hyperbolic
conservation laws we present an adaptive moving mesh algorithm to solve nonlinear Hamilton-Jacobi
equations in one dimension. The key ingredients of the algorithm are: a first-order upwind type
scheme to evolve the gradient of the numerical solution and a smooth monitor function which clusters
mesh points towards regions of the physical domain where the gradient of the solution is large. The
equidistribution of the grid, the movement of the mesh and the choice of the monitor function are
described together with numerical experiments to show the robustness of the method.
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On the unicity of a monad for inclusion hyperspace functor

OLEH NYKYFORCHYN
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nick@pu.if.ua

Inclusion hyperspace functor in the category of compacta is a classical object of study in cate-
gorical topology. It is the functorial part of the inclusion hyperspace monad [2]. Algebras for this
monad were described by Radul [1]. However, the question remained open whether this monad is
unique for inclusion hyperspace functor (for hyperspace functor see [2]). A theorem that provides an
affirmative answer, is presented.
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Some new numerical methods for nonlinear equations obtained by inverse interpolation
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Using inverse interpolation can be generated a large number of approximation methods for the
solution of the equation

f(x)=0,z€Q

QC Rand f:Q — R, (thus for the zeros of the function), according to the employed interpolation
method.

Inverse interpolation procedure consists in approximation of the inverse function g by means of a
certain interpolating method and the solution z* by the value of the interpolation element at point
zero. The obtained methods are characterized by their convergence order and by the efficiency. The
higher the order of a method is, the faster the method converges. So the problem of finding new
efficient methods is an open problem. This paper introduces some new numerical methods obtained
using various types of inverse interpolation procedures.
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Differentiability with respect to delays for a Lotka-Volterra system

Diana OTROCOL
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In this paper we consider the following Lotka-Volterra system with two delays:

{ 2h(t) = fu(t, a1 (t), a(t), 21 (t — 1), 22(t — 72))
wy(t) = fo(t,x1(t), xa(t), w1 (t — 1), 22(t — 72))

with initial conditions

, t € [to,b], to <D,

{ z1(t) = (1), t € [to — 71, to),
$2(t) = w(t), t e [to — Tz,tg].
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For this system we study the differentiability with respect to delays using the weakly Picard operators
technique.
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Approximate Fixed Point Theorems for Some Subclasses of Weak Contractions
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As its title suggests, the paper is devoted to the study of approximate fixed points of some single
valued contractive type mappings in metric spaces which do not need to be complete. We start
by proving two lemmas (see also [1]) regarding the approximate fixed points of operators in metric
spaces, that will be then used to prove the main results in this paper. The first of them establishes
conditions under which an operator is guaranteed to have the approximate fixed point property. The
second one gives a quantitative estimation of the set of approximate fixed points for an operator
having this property.

Using these lemmas we can prove qualitative and quantitative results for several types of operators.
In the present paper we study the class of weak contractions, a class introduced in [2], for which the
conditions for the approximate fixed point property are clearly fulfilled. As for the quantitative part,
we have to require an extra-condition, namely that o + L < 1, in order to obtain the result.

One of the quantitative approximate fixed point results is given by

Theorem. Let (X,d) be a metric space and f : X — X a weak contraction satisfying the
condition o + L < 1.

Then

(24 L)e

diam(F.(f)) < i for each € > 0,

T l-a-—
where F.(f) denotes the set of all e—fixed points of f.

On the other hand, Rus-Reich operators (see for example [3]) are a subclass of weak contractions,
thus the existence of approximate fixed points remais true. As for the quantitative part, they turn
out to be independent of the subclass of weak contractions with @ + L < 1. A simple example of
operator which belongs to both subclasses is also given.
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The Architecture of a Decision Support System Based on a Bayesian Model
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This paper discusses the architecture of a decision support system based on a Bayesian model.
Bayesian decision theory is a fundamental statistical approach that quantifies the tradeoffs between
various decisions using probabilities and costs that accompany such decisions. In the real world, these
probabilities are not completely known.
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Uncertainty about the state of the world is represented by a probability distribution over states,
where probabilities represent a rational agent’s degree of belief about uncertain states of the world,
and these beliefs are updated by conditioning on new information about the world.

Our solution uses a blackboard architecture, well suited for representing a Bayesian model. The
state of the world is stored in a central repository (blackboard), and different knowledge sources
interact with it in order to update its content and to be notified about its changes.

On the asymptotic behavior of the number of maximum points of a simple random walk
EUGEN PALTANEA
Transilvania University of Brasov, Romania

epaltanea@unitbv.ro

For a sequence (X;);>1 of independent and identically distributed random variables, taking the
values -1, 0 and 1, we define Si := Zle X;, k> 1 and Sy = 0. We study the asymptotic behavior
of the sequence of random variables (Qy)n>1, where @), indicates the number of absolute maximum
points of the simple random walk Sp,S1,---,S,. The paper extends some results of Dwass [2],
Katzenbeisser and Panny [5], [6].
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Least squares data shape preserving
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Least squares data fitting is an important task in many fields of applied mathematics ([3]). Es-
sentially, it means to find an element from a class of functions which best approximates a given set of
points in the real plan, by also preserving their shape. In this paper we use for such an aproximation,
classical and Bernstein polynomials. The (generally inconsistent) least sqaures problems so obtained
are solved by both a Kaczmarz-like projection method, and an approximate orthogonalization tech-
nique (previously developed by the one of the authors in [1] and [2]). Numerical experiments and
comparisons are also provided.
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Methods of Economic Forecasting
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There are many different situations requiring decision making. In this paper is the aim to introduce
methods forecasting in a view of doing economic and financial analysis. We have discussed general
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aspects of economic forecasting whereas the basic terms such as time series data and the forecasting
methods have been briefly clarified so far. In the finally causal methods are explained by the short
example of the practical forecasting.

Remarks on the Poincare-Cartan Form

VIOREL PETREHUS
Technical University of Civil Engineering, Bucharest, Romania
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In a series of papers [5], [2] [3], J.E. Marsden and his collaborators developed a theory of the
Poincare-Cartan form for lagrangians defined on J'Y of a fiber space 7 x,y 1 Y — X and developed
numerical analogues of this. The work [1] has a generalization of the Poincare-Cartan form to J2Y
and the assertion that an analogue is true in the space J*Y. In [4] , based on ideas of preceding
works, we developed a theory of the Poincare-Cartan form on J*Y". In this communication we present
a survey of the theory, some particular cases and numerical applications.
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Multivalued directional ¢-contractions
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Let (X, d) be a metric space. We denote by P(X) the space of all nonempty subsets of X and by

P, (X)) the set of all nonempty closed and bounded subsets.
We consider the following functionals:

D:P(X)xP(X) >Ry, D(A,B)=inf{d(a,b)| a€ A, be B}

acA beB }

Let F: X — P (X) be a multivalued operator. We denote F'ixF the fixed points set of F, i.e.

H:P(X)x Py (X)— Ry, H(A, B) =max {supD (a, B),supD (A,b)

FizF:={x € X |z € F(x)}.

An operator f : X — X, with the property that f(x) € F (x), for each z € X, is called a
selection of F.

A multivalued operator F' : X — P (X) is said to be directional ¢—-contraction if F is upper
semicontinuous with respect to the Pompeiu-Hausdorff distance H and there exists a comparison
function ¢ : Ry — Ry such that whenever z € X with « ¢ F(z) and z € F(z), there exists y € (z, 2)
such that

H(F(x),F(y) < ¢(d(z,y)).
The purpose of this paper is to study the existence of fixed points for multivalued directional
(p—contractions.
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Fixed points and domain invariance theorems for generalized contractions
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The following result is an easy consequence of the Banach-Caccioppoli fixed point principle:
Theorem 1. (see Dugundji-Granas [1], pp. 11) Let (X,d) a complete metric space, xy € X and
r>0. If f: B(xo;r) — X is an a-contraction and d(zg, f(xo)) < (1 —a)r, then f has a fized point.
As consequence of the above result, one obtains the following domain invariance theorem for
contraction type fields.
Theorem 2. (see Dugundji-Granas [1], pp. 11) Let E be a Banach space, Y an open subset of
E and f:U — E be an a-contraction. Let g : U — E g(z) := x — f(x), the associated field. Then:
(a) g : U — E is an open operator;
(b) g:U — g(U) is a homeomorphism.
The purpose of the talk is to present some new fixed point results for generalized contractions
defined on balls. As consequences, new open operators principles and domain invariance theorems
are obtained.
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Multi-valued norm-contractions
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Let X be a Banach space and T : X — P,(X). By definition, (see [2], [1]) the operator T is
called quasi-bounded if there exist m, M € R’ such that

(L) |lyl] <m- |||+ M, for each (z,y) € Graf(T).
The number
|T| := inf{m > 0] there exists M > 0 such that the relation (1.1) holds },

is called the quasi-norm of T'. If |T'| < 1 then T is said to be a multivalued norm-contraction.

The purpose of this paper is to give some partial answers to the following problem: which mul-
tivalued generalized contractions are quasi-bounded with the quasi-norm strictly less than 1 7 As
consequences, some surjectivity results are given.
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A Clustering Model Based On Ant-System

CAMELIA-M. PINTEA
Babes-Bolyai University, Cluj-Napoca, Romania
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Algorithms inspired by the collective behavior of social organisms, from insect colonies to human
societies, promoted the research of swarm intelligence, [1, 3]. We are focusing on a clustering algo-
rithm motivated by the social behavior of some ant species, [2]. A robust clustering model, called
R-AntClust, inspired by the chemical recognition system of ants it is introduced.

The clustering algorithm is based on the recognizing capacity of ants, which are discriminating
between nest-mates and intruders, [4, 5] In this way are create homogeneous groups of individuals
that share a similar odor by continuously exchanging chemical cues. After a while, groups of similar
objects are created and define a partition of the data set.

There are two major modifications of AntClust from [4], that allows The R-AntClust to be more
adapted to the data sets. The first one concerns the number of iterations that are done to ensure a
good convergence of the algorithms.

The second modification concerns the method used to delete clusters-nests, that are not enough
representative to be kept in the final partition. In the first version of AntClust all the nests whose
sizes do not exceed a threshold were deleted. The threshold was equal to a percentage of the number
of data. This approach was limited, because the algorithm could not find more than a given number
of clusters of the same size.

In the R-AntClust are deleted the clusters whose mean integration of the ants on the nest, is less
than the same average parameter values from all clusters. The results are good since the algorithm
is able to find from small to large number of clusters, as it can be seen from several numerical tests,
that includes also new tests for AntClust-methods on some technical data.

A comparative analysis with K-Means is performed and allows to see the emergence of the clusters
without specifying the number of expected clusters.
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On Fully Fuzzified Linear Functions Approximation
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Taking into account that all phenomena in the physical universe have a degree of inherent uncer-
tainty, fuzzy models appeared in sciences. Solving fuzzy models (from statistics, computer program-
ming, engineering (especially communications) or experimental science [4]) fuzzy numbers (triangular,
trapezoidal, bell-shape [2]) are generally chosen to describe uncertainty.

In 2000, Buckley and Feuring [1] defined the fully fuzzified linear programming model by estab-
lishing all the coefficients and variables of a linear program as being fuzzy quantities.

Evaluating linear expressions of triangular fuzzy coefficients and triangular fuzzy variables non
triangular fuzzy numbers are obtained. An analysis of possible approximations and their effects on
the optimization methods is the aim of this paper. Different kind of triangular shapes for fuzzy
numbers are taken into consideration here and computational results are presented ([3]) in order to
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highlight the usefulness of such approximations. Both easier computations and controllable errors
are obtained for some optimization approaches.
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Analysis of a generalization of the signorini problems. Contact boundary conditions and frictions laws

NicoLAE Pop
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The contact conditions between two deformable bodies are approximated by a generalization
of the Signorini problem due to the presence of a second deformable body. In the formulation of
the contact problems, we must introduce a new notational framework in which the contact areas,
the contact forces and the motions of associated boundaries are unknown beforehand, and must be
determined as part of the solution. We obtain inequations which describe a restriction of the points
from the contact boundary, supposing that these points move in a normal direction at one of the
boundaries in contact. In this paper the strong and the variational is presented and we will formulate
of the contact conditions and of the friction contact laws between two deformable bodies.

The generalization of Voronovskaja’s theorem for exponential operators

Ovipiu T. Pop
Vasile Goldis” Vest University of Arad, Branch of Satu Mare, Romania

ovidiutiberiu@yahoo.com

In this paper we will demonstrate a Voronovskaja’s type general theorem for exponential operators.
By particularization, we obtain Voronovskaja’s type theorems for the differents operators.

A Simulated Annealing Based Approach for Solving the Generalized Minimum Spanning Tree Problem

PeTRICA C. Pop!, CosMIN SABO!, CORINA PopP SITAR? AND M.V. CRACIUN?

1 Department of Mathematics and Computer Science Faculty of Sciences, North University of Baia Mare, Romania
2 Faculty of Economics Babes-Bolyai University, Cluj-Napoca, Romania

3 Department of Electrical Engineering and Computer Science University "Dunarea de Jos” Galati, Romania
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We consider the generalized version of the minimum spanning tree problem (MST) called the
generalized minimum spanning tree problem (GMST) which consists in finding a minimum-cost tree
which includes exactly one node from each cluster in an undirected graph whose nodes are partitioned
into a number of subsets (clusters). It is known that the GMST problem is A/ P-hard. The main
purpose of the paper is to present an effective metaheuristic algorithm for this problem. The method
combines a simulated annealing algorithm (SA) with a local greedy algorithm. The heuristic found
solutions that were optimal for graphs with nodes up to 250 and were within at most 15% of optimality
for larger problems.

Extentions of n-groups through m-groups

VASILE Pop
Technical University of Cluj-Napoca, Romania

vasile.pop@math.utcluj.ro

By juxtaposition of a (n + 1)-ary operation with a (m + 1)-ary operation on a set GG, one obtains
a (n + m + 1)-ary operation. In this paper using the associability of two operations [1], we extend
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the results from [2]. We study the condition such that G, endowed with the introduced operation, be
a (m 4 n + 1)-group.
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Asynchronous iterative algorithms for solving nonlinear problems

CRISTINA POPIRLAN AND CLAUDIU-IONUT POPIRLAN
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In this paper we consider asynchronous iterative algorithms and we study their parallel implemen-
tation for solving nonlinear system of equations. We study asynchronous algorithms under minimal
interprocessor synchronization. The paper presents a general class of asynchronous iterative meth-
ods(totally asynchronous) and we compare them with partially asynchronous algorithms. We analyze
some important properties of those algorithms such as convergence and rate of convergence.

We present a model for the asynchronous algorithm, we analyze it, we study its properties and
we give some experiments concerning a parallel implementation of this model. We present some
numerical experiments and tests.
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Generalizations of fixed point theorems

Ovibiu POPESCU
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Let X be a Banach, K a nonempty closed convex subset of X and T': K — K an almost Zam-
firescu mapping. We show that the Ishikawa iteration process converges to the unique fixed point of
T, for any g € K.

Theorem Let X be a Banach space, K a closed convexr subset of X andT : K — K be an almost
Zamfirescu mapping. Let {an}, {Bn} be two sequences in [0, 1] with {an} satisfying the condition

S -
Then the Ishikawa iteration process defined by
Tnt+1 = (1 - O‘n)xn + anTyn

Yn = (1 - ﬂn)xn + B Txn, n>0
where oy, By, € [0,1], xg € K arbitrary converges to the unique fized point of T, for any xo € K.
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Some Refinements of Relative Information Inequality

JAMAL ROOIN AND ALI MORASSAEI
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Let p = (p1,--- ,pn) and ¢ = (q1,- -+ ,qn) be such that p;j,¢; > 0 (1 < j < n) with Z?lej =
>_j=14j = 1. The Kullback-Leibler’s relative information D(p||q) is defined by

n
D
D(pllg) = > pjIn=2L.
=

The information inequality [1] is
D(pllq) = 0.

In this article, using some refinements of Jensen’s discrete inequality [2], we give some new refinements
of Kullback-Leibler’s relative information inequality.
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Properties of Artin’s symbol

DiANA SAVIN
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Let p, ¢ be two odd prime natural numbers, £ a primitive root of p order of unity. It is known
the the field extension from Q(§) C Q(&; ¢/q) is a Galois extension.
In this article we study properties of Artin’s symbol in the group G(Q(&; ¢/q)/Q(&)).
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A metric curvature and some of it’s applications

EMIL SAucaN
Israel Institute of Technology, Israel
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We consider a number of applications of the Haantjes-Finsler metric curvature to a variety of
problems, mainly to Networks Geometrization. In particular, we examine its use in clustering prob-
lems, both for communication networks and in DNA microarray analysis. We also apply this metric
curvature in determining quasi-geodesics in graphs, with applications both for PL-surfaces and for
determining straightest paths and holes in networks.

On the A* Algorithm - Theoretical Results and Applications

L1VIA SANGEORZAN, KINGA KiSs-TAKAB AND MARICICA SIRBU
Transilvania University of Brasov, Romania

livia.sangeorzan@gmail.com, kissjakab@gmail.com, sv.mari@gmail.com

This paper deals with the A* algorithms theoretical results and applications. A* is a graph search
algorithm that finds a path from a given initial node to a given goal node (or one passing a given goal
test). It employs a "heuristic estimate” that ranks each node by an estimate of the best route that
goes through that node. It visits the nodes in order of this heuristic estimate. The A* algorithm is
therefore an example of best-first search, which optimizes the depth-first search.
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What sets A* apart from best-first search is that it also takes the distance already travelled
into account. This makes A* complete and optimal, i.e., A* will always find the shortest route if
any exists. It is not guaranteed to perform better than simpler search algorithms. In a maze-like
environment, the only way to reach the goal might be to first travel one way (away from the goal)
and eventually turn around. In this case trying nodes closer to your destination first may cost you
time. In addition to finding a path for a unit to move along, pathfinding can be used for several other
purposes: exploration, spying, road building, terrain analysis, city building, solving 8 puzzle. So the
main application domain is game design.
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On Fractals and Hausdorff Dimension
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This paper deals with the concept of fractals. The main issue which I tackle consist of the
multiple definitions of the concept of the dimension, starting from the topological dimension: the
small inductive dimension, the large inductive dimension, the covering dimension, continuing with
self-similarity and ending with the most useful one: the Hausdorff dimension, singled out by
Mandelbrot when he defined “fractal”.

Based upon a very well documented theoretical background, this paper is progressively organized
towards the emerging and most complex concept of Hausdorff dimension. Mapped against the pre-
vious described dimensions, this comparative analysis proves the fact that the Hausdorff dimension
surpasses the topological one.
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Monotone Semilinear Equations and Applications

SILVIU SBURLAN
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Consider a semilinear equation of the form Au + F(u) = 0, where A is a maximal monotone
map acting into a real Hilbert space H and F are a Lipschitz strongly monotone map on H. Such
equations were studied by H. Aman (1982), T. Bartsch (1988), C. Mortici and S. Sburlan (2005), D.
Teodorescu (2006). By standard arguments we can reformulate as a fixed point equation and prove
new existence results. These results are then extended for mappings from a Banach space X into the
dual space X’.

Based on these abstract results some applications to partial differential equations are also ap-
pended.
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On an Interpolation Problem in a Generalized Space of Polynomials

DANA SIMIAN' AND CORINA SIMIAN?
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Let be A be a set of linear functionals, linear independent, defined on a space of functions which
includes polynomials. If ker(A) is an ideal of polynomials, than the conditions A defined an ideal
interpolation scheme. It is proved in [1] that, in this case, the interpolation space is given by the
space of reduced polynomial with respect to a H-basis of the ideal kerA. The H-basis depends of
the way of the degree’s polynomials definition. We studied in [2] some properties of the space of
polynomials of w—degree. The aim of this paper is to study the general polynomial interpolation
problem in the space of bivariate polynomial of w-degree n and to apply the results obtained in the
case of some particular sets of conditions.
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Tensor structure of Gevrey ultradistribution spaces
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For given real number N and arbitrary chosen vectors v = (v1,...,v,) € int R}, a = (a1,...,a,) €
R"™, b= (b1,...,bn) € R" such, that b > a, which means that Vj =1,2,...,n b; > a;, we define the
space of C* functions R" 5t — ¢(t) € C with supports in [a,b] = [a1,b1] X -+ X [ay, by] as follow

DIFlp(t
Gyla,b] = {@(t) ssupp p(t) C [a,b; [[¢llg, fay = sup sup e k,:;i) <oors
keZt telad) YV

where k = (k1,...,kn), DM = D ... Dhn, DV = (—i)’“jS—le G=1,...,n).
t .
J
It is known [1] that the space G,[a,b] is a Banach one.
Let’s consider the inductive limit of spaces
GR") =] | Gupap) = limind G,[a,b].

b~a
brav-0 Jal [y o0

By G'(R™) we denote the space of all linear continuous functionals on G(R™). The space G'(R™)

is endowed by the strong topology 3(G'(R™), G(R™)) with respect to the duality (G'(R™), G(R™)).
Lemma. The G(R") is the space of (DF)-type. The G'(R"™) is the space of (F)-type.
Theorem. Topological isomorphisms

GR") =G[R)®- -2 G(R) = ® G(R),

=1
CRY=CR) @ 0GR = & C[®)
1=
are valid.
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Active strategy of investment to mutual funds
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Active strategy of investment to mutual funds is introduced in this paper. This strategy is applied
to American Stock Fund in Tatra Asset Management for two years period. It is compared with passive
investment to this fund.

Data Dependence for some Integral Equations

MARCEL-ADRIAN SERBAN
Department of Applied Mathematics
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In this paper are given some results concerning the existence of solution for the integral equation:

(6) y (z) =g(x,y(ﬂf)7y(y($)))+/f(87y(8),y(y(8)))d87 x € [a;b].

We apply the technique of weakly Picard operators in order to obtain the existence of solution and
data dependence theorem for c-weakly Picard operators to obtain data dependence results for the
solution.

In the case of the integral equation:

(7) y (z) =g(rc,y($)7y(y(w)))+A/f(s7y(8),y(y(8)))d8, z € [a;b].

can be obtained the continuous and derivability parameter dependence for the solutions applying the
fibre weakly Picard operators theorem.
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Metrics for Component-Based System Development

CAMELIA SERBAN AND ANDREEA VESCAN
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The pressure for reducing software development life cycles and costs has lead to an increasing
interest in Component-Based Development (CBD). Component-Based Software Engineering (CBSE)
aims to develop enabling techniques for efficient component selection and composition. The work of
integrating the components with each other and with the rest of the system is the most important part
of the component-based development process. The interaction among components in an assembly is
essential to the overall quality of the system. When integrating components into a system assembly,
it would be useful to predict how the quality attributes for the whole system will be. In order to
predict and to asses quality attributes, the usage of software metrics is a necessity.

The paper first presents useful insight on the specificities to consider when developing metrics for
CBD, both concerning individual components and component assemblies.
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Further, the paper provides an overview on the most used metrics for CBD. Several authors made
proposals for the evaluation of component interfaces and dependencies [1], [2]. The metrics follow a
component-centric view of component quality evaluation, assessing components in isolation.

Other metrics proposals follow the assembly-centric evaluation approach:

e Narasimhan and Hendradjaya [3] proposed metrics to assess component integration density
(a measure of the complexity of relationships with other components);
e Hoek et al. [4] proposed metrics to assess service utilization in component assemblies.

Next, some metrics [5] related to object oriented design (Depth of Inheritance Tree - DIT and
Coupling Between Object - CBO) are adapted for component assemblies. Their values help us to
asses the quality of the system. The Cyclomatic complexity metric [6] is very useful to predict the
system complexity.

Finally, this paper proposes some relevant new metrics applicable to CBD systems by comparing
the number of connections between components from a level (the depth of dependencies) with the
number of integrated components at the same level. The importance of the proposed metrics is
illustrated through the evaluation of a variety of software systems.
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On finite hypergroups
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We find some criteria for a hyperoperation (a multivalued binary composition) on finite sets to
organize the underlying set as a polygroup or a canonical hypergroup. This will allow us to study
the problem by using a computer. Some counterexamples in hypergroup theory are found using finite
polygroups and finite hypergroups in general.

Bibliography

[1] Corsini, P., Prolegomena in hypergroup theory, Aviani Editore
[2] Stefanescu, M., Some interpretations of hypergroups, Bull. Math. Soc. Sci. Math. Roumanie, 49(97), no. 1 (2006),
99-104

Computing Constrained Default Extensions - a Constraint Satisfaction Problem
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Constrained default logic [2] belongs to the class of default logics which formalize default reason-
ing. This type of nonmonotonic reasoning is modeled by defaults which permit inferring conclusions
in the absence of complete information, using default assumptions. Using the classical inference rules
and the defaults, the set of initial facts, is extended with formulas, called nonmonotonic theorems
(beliefs), obtaining extensions.
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This paper presents a new approach in computing constrained extensions. We define the problem
of computing the generating default sets of extensions as a constraint satisfaction problem [1] and we
introduce BTCE algorithm for solving this problem. Its main idea, based on the global characteriza-
tion of constrained extensions, is to consider the largest grounded subset of defaults and then remove
one by one the defaults in order to generate all the consistent contexts. The proposed algorithm is
based on a top-down approach and uses pruning for an efficient search.
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An Agent Based User Interface Evaluation Using Aspect Oriented Programming Techniques
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Human-computer interaction design has an essential role in the success or failure of a software
product. The user interface reflects this aspect of the system. In this paper we propose a new
alternative for evaluating user interfaces using an agent-based approach. The Intelligent Agents
domain is an important research and development area in the field of Computer Science and of
Artificial Intelligence, particularly [2]. It provides a new mechanism for problem solving and a new
user-computer interaction method. In our proposal, based on task models (task trees), agents are
used for monitoring and assisting users in interaction with the system. Task models [3] are used in
the user centered design context in order to give valuable information about the sequence of actions
the user must perform to accomplish his/her goals. In order to separate the agent from the evaluated
software system, we use a recently developed programming paradigm, Aspect Oriented Programming.
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On order of approximation of functions by bidimensional operator of Stancu type
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We will present two results concerning the approximation properties of the bidimensional operator
of D.D. Stancu.
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New results in neuro-fuzzy control synthesis of electrohydraulic servos
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The objective of this work is to present some theoretical and experimental results concerning the
neuro-fuzzy control synthesis as applied to electrohydraulic servos actuating primary flight controls.
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More specifically, an artificial intelligence based neuro-fuzzy controller is synthesized to solve a robust
servomechanism problem. Indeed, the artificial intelligence based synthesis of control law provides a
suitable tool to evade the mathematical model of the system, in which originates the most troubles
relating to the robustness of the system. In the servomechanism problem, the position of the loaded
working piston is required to minimize the tracking error. The control algorithm supposes as com-
ponent part a neurocontrol designed to minimize a performance criterion. The objective functional
supposes a trade-off between the tracking error, the load induced differential pressure in the cylinder’s
chambers and the control. Whenever the neurocontrol saturates or a certain performance parameter
of the system decreases, the scheme of control switches to a feasible and reliable fuzzy logic control. It
was thus obtained a Fuzzy Supervised Neuro-Controller (FSNC), with a switching structure, the role
of fuzzy control being supervisory, that is antisaturating and antichattering one. Although the FSNC
design does not require a electrohydraulic servo model, a nonlinear one was considered in numerical
simulation. A discussion is finally made concernig the comparison with a similar method developed
by solving of a Davison type linear robust servomechanisn problem. In accordance with other works
of the authors [1]-[4], the neuro-fuzzy controlled system is proved to be sometimes better than the
corresponding classical PI or LQG systems. Therefore, the presented results are very encouraging
from viewpoint of intelligent control strategies development.
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Towards a fully space-time adaptive finite element method for magnetoquasistatics
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This paper reports on our current work on fully space-time adaptive magnetic field computation.

We describe a Whitney finite element method (WFEM) for solving a magnetoquasistatic formu-
lation of Maxwell’s equations on unstructured 3D tetrahedral grids. High order spatial discretiza-
tion is achieved by employing the hierarchical tetrahedral H(curl)-conforming element proposed by
Ainsworth and Coyle [1]. For the time discretization we are using linearly implicit Rosenbrock meth-
ods up to 4th order accurate in time [2].

Finally we present numerical results for the eddy current benchmark problem TEAM 7, results
which show that the proposed method is very promising.
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Higher-order linearly implicit one-step methods for large eddy simulations
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In this work high-order methods for integrating the three-dimensional turbulent incompressible
Navier-Stokes equations are proposed. The turbulence part is modelled through Smagorinsky’s model.
Then, the numerical solution is achieved by using linearly implicit one-step methods up to fourth-
order in time coupled with up to fourth-order stable finite element discretizations in space [1]. At
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the end, convergence tests for an academic example [2] to show the desired convergence orders are
presented.
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Data Dependence of the Solutions for Set Differential Equations
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Let R™ be the real n-dimensional Euclidian space and P, (R™) the family of all nonempty
compact, convex subset of R"™ endowed with the Pompeiu-Hausdorff metric H.
Let X : I — P cy(R™), I = [a,b] be an operator. Hukuhara derivative of X might be introduced
in the following way:
DX@%:hm'X@+hy_XU)
h—0+ h
We consider the following Cauchy problem:

DX = F(t, X)
{ X(0) = Xo

where F' : I X Ppp oy (R™) — Pep e (R™).
The purpose of the article is to study the data dependence of the solutions of the above problem.
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A comparative study of some dynamic-routing protocols in ad-hoc topology wireless networks
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Given the context of growing interpersonal communication and the ever-increasing human mobil-
ity, the proliferation of mobile devices - mobile phones, smart phones, PDA’s, palmtops, notebooks,
laptops, Tablet PC’s, etc. leads to the necessity of devising and implementing platform-free appli-
cations. Wireless networks offer both the advantage of catering to the users’ mobility, and a flexible
extension of the network on the surface considered.

The greatest challenge when devising an ad-hoc network resides the development of dynamic
protocols that would be in position to find optimum routes between two communicating nodes.

In this paper, we are intending to make a comparative study of different dynamic routing pro-
tocols between mobile hosts of an ad-hoc wireless network. A range of parameters are taken into
consideration, amongst which the overhaul different protocols generate and the amount of packets
sent by each protocol, according to the node’s break time (break time 0 meaning continuous mobility).
Also, another comparison has been made according to the length of the routes chosen by each of the
considered protocols.

The modeling and the simulation have been done with the help of a widely-used modeling tool
- OPNET Modeler (the free academic version). This tool uses both object-oriented modeling and
graphic editors, so that it reflect as accurately as possible the structure of the real networks and of
their components.
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The Transport of Pollution Into Aquifers
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In this paper are proposed to be present some aspects viewing

(1) underground water’s pollutions by a serial characteristic magnitudes (porous medium mass
- for elementary volume, velocity of filtration; absolute and effective pore, permeability [1,5]
(2) fundamental equations of fluids flow through porous medium, respectively
e Darcy’s law (and its generalization); [1,3]
e equation of continuity (for general case and for porous medium);
(3) transport equation of aquifer pollution:
e Equation deduction and its solution for infinity
one-dimensional case.|[2,4]
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Parallelization of a Multigrid Poisson Solver
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The multigrid algorithm is a fast and efficient method for solving a wide class of integral and
partial differential equations. The algorithm solves a series of problems on a hierarchy of grids
with different mesh sizes. Parallelization of multigrid algorithms is motivated by the need for high-
resolution PDE simulations ([1]). A practical implementation of a parallel multigrid solver based on
Braess’ original algorithm is described and compared with the SOR method ([2]). The program is
based on performing the V-cycle or W-cycle computations within a mesh in parallel and uses a Java
interface to the MPI communication library. Performance on a Linux cluster is analysed and results
for different domain sizes are also provided.
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Antiseismic semiactive control of buildings using magnetorheological dampers

Ioan Ursu AND FELICIA URSU
Elie Carafoli National Institute of Aerospace Research, Bucharest, Romania

iursu@aero.incas.ro

Magnetorheological (MR) dampers are semiactive control devices that use MR fluids to produce
controllable dampers. In recent studies and applications, the efficacy of MR devices for seismic re-
sponse modification has been demonstrated. Following a review of several idealized mechanical models
for controllable fluid dampers [1], a model is proposed that can effectively describe the behaviour of
a typical MR damper for building vibration attenuation. The proposed control law, derived as a
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semiactive selection of an active LQG control [2]-[4], is proved to be very efficient for attenuation of
building’s seismic oscillations. Thus, a decreasing of up to 50% of acceleration of mass for controlled
system versus passive system is obtained.
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Algebraic Model for the Behaviour of the Computer’s Arithmetic-Logic Unit
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As a connection between the theory of processes and the computer architecture domain, we
propose an algebraic model based on Milner’s SCCS [1] for a specific component of computers, namely
ALU. The computer’s Arithmetic-Logic Unit (ALU) is a Combinational Logic Circuit (CLC), a part of
the execution unit as a core component of all Central Processing Units (CPUs) of modern computers.
A concrete structure of the ALU is considered in order to achieve most of the arithmetic and logic
operations. Following the internal structure of the ALU, we define different algebraic specifications
for the ALU behaviour and, both formally and automatically, we prove that those specifications are
equivalent. This result has to be regarded in the framework of the author (see [2], [3]) in order to
obtain an algebraic model for the entire computer behaviour based on the interconnected hardware
components.
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Minimal Surfaces
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Tensioned membrane constructions have many good physical qualities besides that they are ar-
chitectonical very interesting. Their construction can start from minimal surfaces. Computation of
inner points of surface with minimal area from prescribed boarder is quite difficult in many respects.
I was inspired by Spanish research by Juan Monterde who focused on Plateau-Bzier problem in 2002,
[1].

Minimal surfaces are constructed approximately during construction in engineering. Therefore we
are looking for means that can approximate the searched surface with respect to the best accession
to minimal surface area.

One possibility to solve such problem is to investigate surfaces that are parameterized by poly-
nomial functions, in particular by Bzier surfaces, or by piecewise polynomial functions.
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In order to investigate the technical situation of a hydro power aggregate, the paper presents an
analytical method of vibration level evaluation, by simulating and modeling the phenomenall],[3].
As a result of processing the signals, there are presented the results of modeling - 10 own vibration
ways and their features regarding the stress of the ball bearing and the deformation of the shaft
(arbor)[2],[4].
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The paper presents a stand that allows the simulation of a hydro power aggregate dynamic
conduct, using exploiting conditions [2]. As a result of the measurement and studying by similitude
the influence of the disturbing factors, we may also predict the systems operating in another condition
than the initial ones, including the real conditions of hydro power aggregate operating.[4]
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In this paper we explain how for some sequences the increment is made by supremmum. The
proof is based on a foxed point theorem. We will study the dual case, too.
In second part of this work we present some new results for asymptotic analysis of some sequences.
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Component-based development (CBD) advocates the acquisition, adaptation, and integration of
reusable software components to rapidly develop and deploy complex software systems with minimum
engineering effort and resource cost. The major steps that need to be done when a software system
is to be constructed from a collection of components [1] are:

e Component integration - Build all the (syntactically correct) component-based systems from
a given set of components.

o (Behavior) Component composition - Analyze each of the obtained models in order to obtain
the final solution, that conforms to the specification, making certain that the assembly will
perform as desired.

The paper first presents previous results regarding component-based development and describes
the used architecture. The scope of the algorithms from [2], [3] was to construct all the component-
based systems from a set of given components, as a need for the first step of the assembly. The
models are constructed based on the architecture (component specification and communication be-
tween components) from [5], [6]. The second step of the assembly was accomplished by the algorithm
from [4]. The execution of the obtained assembly consists of sequences (Op, C), where Op is a subset
of possible operations and C' is a subset of components ready for execution. The possible operations
are propagation and evaluation.

Further, the paper provides the steps (scenarios) when using a tool for developing a component-
based system by assembling components: finding and selecting components or create new components;
adapting components; syntactic system assembling, providing data and control flow; analyzing com-
position behavior, and deploying the system.

The importance of using the proposed component modeling tool is illustrated through the mod-
eling of real world systems.
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A Petri net (]2]) is a mathematical model used for the specification and the analysis of parallel /dis-
tributed systems. One type of problems related to Petri nets is that of finding algorithms which take
a Petri net ¥ and a property 7 as input and answer, after a finite number of steps, whether or not X
satisfies w. For instance, the Karp-Miller graph ([1]) allows us to decide the problems of boundedness,
finiteness of the reachability set, finiteness of the reachability tree, quasi-liveness, or the equivalent
problem called the coverability problem, and the regularity of language problem.

It is well-known that the behaviour of some distributed systems cannot be adequately modelled
by classical Petri nets. Many extensions which increase the computational and expressive power of
Petri nets have been thus introduced. One direction has led to various modifications of the firing rule
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of nets. One of these extension is that of jumping Petri net, introduced in [3]. A jumping Petri net
is a classical net ¥ equipped with a (recursive) binary relation R on the markings of ¥. The meaning
of a pair (m,m’) € R is that the net ¥ may “spontaneously jump” from m to m’ (this is similar to
A-moves in automata theory).

The goal of this paper is to extend some decidability results from the class of finite jumping Petri
nets to the class of reduced-computable jumping Petri nets (introduced in [4]) and to establish some
new ones.
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The pancake graph was proposed by Akers and Krishnamurthy [1] together with the star graph as
an attractive alternative to the n-cube topology for interconnecting processors in parallel computers.
The pancake graph is a Cayley graph with good topological, routing and embedding properties.

The main aim of this paper is to show how the parallel algorithm described in [2] for Lagrange
interpolation in a star graph works for a pancake graph. The algorithm is optimal in a n-pancake
graph and has a running time of O(N), where N = n! is the number of the vertex in the n-pancake.
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