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A COMPACTNESS LEMMA IN THE SET ( )BM b  OF BOUNDED MEASURES ON 
( )BX ,  

 
Gheorghe BUCUR 

Facultatea de Matematică şi Informatică 
Universitatea Bucureşti 

 
Abstract 
 
We prove a compacteness criterion on ( )BM b  and we improuve the famous Dunford-Pettis 
result. 
 
 
 

ON A DENJOY-BOURBAKI TYPE INEQUALITY AND ITS APPLICATIONS 
 

Ileana BUCUR 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering 
 
Abstract 
 

We prove an inequality of the type ,  where 

 is derivable almost everywhere with respect to the Lebesgue measure. As 
consequence of this relation we deduce the classical Denjoy-Bourbaki inequality and a 

necessary and sufficient condition for the equality ,  where 

 is a Lebesgue integrable function on [a,b]. 

( ) ( ) ( ) ( )∫+≤−
x

af dtt'fxvafxf ]b,a[x∈∀

R]b,a[:f →

( ) ( ) ( )∫ ϕ+=
x

a
dttafxf ]b,a[x∈∀

ϕ
 
 
 

AXIAL TAYLOR-COUETTE FLOW IN AN ANNULUS DUE TO A TIME-
DEPENDENT SHEAR 

 
Ilie BURDUJAN 

Department of Mathematics of University of Agricultural Sciences and Veterinary Medicine 
“Ion Ionescu de la Brad”-Iaşi 

 
Abstract 
 
This paper deals with an important problem in physics and engineering, namely with the 
Taylor-Couette flow formation in a generalized Oldroyd-B fluid filling the annular region 
between two infinitely long coaxial cylinders, due to a axial time-dependent shear applied on 
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the surface of the inner cylinder. The obtained solution is presented as the sum of the 
corresponding Newtonian solution and the non-Newtonian contribution. This solution was 
been specialized to give the solution for generalized second grade or Maxwell fluids as well 
as the solution for ordinary fluids. Actually, we have obtained very simple forms of some 
exact solutions which either have already been obtained or are firstly obtained as limiting 
cases of our solution.  
 
References 
 
[1] Bandelli R., and Rajagopal, K. R. Start-up flows of second grade fluids in domains with 
one finite dimension, Int. J. Non-Linear Mech. 30 (1995), 817-839. 
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AN INFORMATIONAL STUDY FOR THE  QUEUEING SYSTEM K/1/M/M
 

Daniel CIUIU 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering, Bucharest. 
E-mail: dciuiu@yahoo.com 

 
Abstract 
 
In this paper we will study the Shannon entropy, the Onicescu informational energy and the 
Fisher information for the queueing system , for which the inter-arrival and 
service time are exponential random variables and the number of customers in the system is 
limited by 

K/1/M/M

K . 
The considered random variables for which we study the above informational measures are 
the number of units in the system and the number of units in the queue. We will study the 
properties of the above values in function of µ

λ=ρ  and K . 
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MULTI-TIME VECTOR VARIATIONAL PROBLEMS 
 

Ştefania CONSTANTINESCU 
Liceul „Gheorghe Şincai”, Bucureşti 

Ştefan MITITELU 
Department of Mathematics and Computers Science 

Technical University of Civil Engineering 
E-mail: st_mititelu@yahoo.com 

 
Abstract 
 
In this paper we establish necessary optimality conditions for multi-time scalar and vector 
variational  problems.  
Special necesary optimality conditons for  variational problems defined on a generalized 
parallelepiped are proved using a projection method.  
For some of the variational problems, above studied, we also establish sufficient optimality 
conditions, using the notion of invexity. Isoperimetric problems for scalar and vector 
variational  problems are solved. 
 
References 
[1] Şt. Mititelu, Optimality and duality for invex multi-time control problems with mixed 
constraints, J. Adv. Math. Studies, 2(2009), 1-10. 
[2] A. Pitea, C. Udrişte, Şt. Mititelu, Dual PDE constrained optimization problem,Balkan 
J.Geometry Appl., 14(2009),  
[3] C. Udrişte, Laura Matei, Teorii Lagrange-Hamilton, Geometry Balkan Press, Bucureşti, 
2006. 
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ON THE SPECTRAL SEQUENCE ASSOCIATED TO THE KO-THEORY OF A 
COMPLEX STIEFEL MANIFOLD 

 
Cristian COSTINESCU 

Department of Mathematics and Computer Science 
Technical University of Civil Engineering, Bucharest 

E-mail: ccostinescu@yahoo.com
 
Abstract 
 
Let W(n, k) be the complex Stiefel manifold (n>k), i.e. the variety of orthonormal k-frames 
from Cn. The purpose of this note is to study the Atiyah-Hirzebruch spectral sequence 
associated to the Real K-Theory of W(n, k). 
Because the complex Stiefel manifold is a finite CW-complex and his cohomology H* ( W(n, 
k); Z) has no torsion, the differentials dr

p, q
of the above spectral sequence vanish for r≥ 2 and 

particular values of q. 
I shall only sketch the proof of the main result of the paper; on the other hand, I shall assume 
the reader has some acquaintance with topological K-theory. 
 
 
 
SOME FIXED-POINT RESULTS FOR FAMILIES OF MULTIMAPS IN THE FINITE 

DIMENSIONAL TOPOLOGICAL VECTOR SPACES SETTING AND THEIR 
APPLICATIONS 

 
Rodica- Mihaela DĂNEŢ 

Department of Mathematics and Computer Science 
Technical University of Civil Engineering of Bucharest 124, Lacul Tei Blvd., 036296 

Bucharest, Romania 
E-mail: rodica.mihaela@danet.ro 

Marian- Valentin POPESCU 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering of Bucharest 124, Lacul Tei Blvd., 036296 
Bucharest, Romania 

E-mail: popescu.marianvalentin@gmail.ro 
 
Abstract 
 
In this paper we apply some fixed-point results to deduce new fixed-point theorems and then 
to establish new coincidence theorems for families of compact multimaps in the finite 
dimensional topological vector spaces setting.  
Also we apply some of the previous results to obtain existence theorems of equilibria problem 
(respectively of maximal element problem) for generalized abstract economies with two 
companies (respectively for qualitative games with two teams). 
 
References 
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CLOSURE OPERATORS, GALOIS CONNECTIONS AND DEDEKIND 
COMPLETION OF AN ORDERED SET 

 
Nicolae DĂNEŢ 

Department of Mathematics and Computer Science 
Technical University of Civil Engineering 

E-mail: ndanet@cfdp.utcb.ro 
 
Abstract 
 
A map φ  defined on an ordered set P is called a closure operator if it is idempotent, order 
preserving and extensive (i.e, )( pp φ≤ , for all Pp∈ ). If φ  is anti-extensive (i.e, pp ≤)(φ , 
for all ), then Pp∈ φ  is called an anti-closure operator (or an interior operator).  
If P and Q are two ordered sets and  and QP →∗ :π PQ →∗ :π  are two maps, then the pair 

 is called a Galois connection between P and Q if for all ),( ∗
∗ ππ Pp∈  and for all  the 

following equivalence holds:   
Qq∈

).()( qpqp ∗∗ ≤⇔≤ ππ
In the first part of the paper I show the relations between closure operators and Galois 
connections and their use to construct the Dedekind completion of an ordered set.  
If X is a topological space and  denotes the Dedekind complete lattice of all locally 
bounded real-valued functions defined on X, then the map  defined by 

, 

)(XBloc

)()(: XBXBS locloc →
}:}:)(inf{sup{))(( xNVVyyfxfS ∈∈= Xx∈ , is a closure operator, and the map 

 defined by )()(: XBXBI locloc → }:}:)(sup{inf{))(( xNVVyyfxfI ∈∈= ,  is an 
anti-closure operator (here  denotes the set of all neighborhoods of ). These operators are 
called Baire operators: S is the upper Baire operator and I is the lower Baire operator. 

Xx∈

xN x

In the second part of the paper I discuss how Baire operators are used in the above 
construction to obtain the Dedekind completion of  (the set of all continuous real-
valued functions on X) with interval-valued functions. 

)(XC
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A NOTE ABOUT SPLINE INTERPOLATION USING MATHCAD 

 
Nicolae DĂNEŢ 

Department of Mathematics and Computer Science 
Technical University of Civil Engineering 

E-mail: ndanet@cfdp.utcb.ro 
 
Abstract 
 
It is well kwon that in order to obtain a cubic spline function we have to determine  
unknowns and we only have  conditions. To determine a unique cubic spline function 
it is necessary to add two additional boundary conditions. In literature [1, 2, 3] several 
conditions are known that lead to obtaining diverse spline functions which differ among 
themselves only near the endpoints.  

n4
24 −n

Mathcad uses for interpolation three internal functions: lspline, pspline and cspline. In the 
Mathcad Help [4] these functions have a very short presentation, which contains no 
indications about the boundary conditions used by that function. 
In this paper I show what are the boundary conditions used by every of these Mathcad 
functions. For this I construct some spline functions in two ways: first with the Mathcad 
functions lspline, pspline and cspline and secondly directly using an explicit algorithm. Then I 
compare their graphs and their values in some points. 
 
References 
 
[1] Atkinson, K. E.: An Introduction to Numerical Analysis, Second Edition, John 
Wiley&Sons, New York, Toronto, Singapore, 1989. 
[2] Burden, R. L. and Faires, J. D.: Numerical Analysis, Sixth Edition, Brooks/Cole 
Publishing Company, London, New York, Toronto, 1997. 
[3] Stoer, J. and Bulirsch, R.; Introduction to Numerical Analysis, Springer-Verlag, New 
York, Heidelberg, Berlin, 1980. 
[4] * * *, Mahcad Help, version 11.  
 
 
 

MORITA EQUIVALENCE AND MORITA CONTEXT ASSOCIATED TO VON 
NEUMANN REGULAR RINGS 

 
Leonard DĂUŞ 

Department of Mathematics and Computer Science 
Technical University of Civil Engineering 

 
Abstract 
 
A ring R is called von Neumann regular if for any Rr ∈  there exists Rs∈  such that rsrr = . 
Zelmanowitz generalizes this concept to modules in [4]: a left module M over the ring R is 
called regular if for each  there exists Mm∈ ),( RMHomg R∈   such that . In 
paper [2] it was defined the concept of a regular object with respect to another object (or 

mmmg =)(
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relative regular object) in an arbitrary category, which extends the notion of regular module. 
In the fist part of this paper we use the concept of  relative regular module in order to give a 
new proof of a classical result: the von Neumann regular property of a ring is Morita 
invariant. In the second part we investigate the von Neumann regularity of the ring associated 
to a Morita context. 
 
References 
 
[1] Anderson, F.W. and Fuller, K.R.: Rings and Categories of Modules, Springer-Verlag, 
New York, 1974 
[2] Dăscălescu, S., Năstăsescu, C., Tudorache, A. and Dăuş, L.: Relative regular object in 
categories, Applied Categorical Structures 14 , (2006), 567-577 
[3] Dăuş, L..: Relative regular modules. Applications to von Neumann regular rings, to appear 
in Applied Categorical Structures 
[4] Zelmanowitz, J.: Regular modules, Trans. Amer. Math. Soc. 163, (1972), 341-355  
 
 
 
TIME-VARYING SPECTRAL ANALYSIS OF NONSTATIONARY NON-GAUSSIAN 

SIGNALS 
 

Sorin DEMETRIU 
Department of Mechanics, Statics and Dynamics of Structures 

Technical University of Civil Engineering 
 
Abstract 
 
The higher-order time-frequency distributions are extensions of the quadratic time-frequency 
transforms in terms of instantaneous higher-order moments. These distributions, including 
third-order and fourth-order Wigner moment spectra, are considered for the time-varying 
spectral analysis of non-stationary non-Gaussian signals. Simulated and recorded signals are 
analyzed using higher-order multi-resolution methods. Performances of the time-varying 
second-order spectrum and sliced Wigner bispectrum and trispectrum are compared. 
 
References 
 
[1] Boashash, Boualem and O'Shea, Peter J. ,Polynomial Wigner-Ville distributions and their 
relationship to time-varying higher order spectra. IEEE Transactions on Signal Processing, 
42(1). pp. 216-220, 1994 
[2] Rodríguez Fonollosa, J and Nikias, C.L., Wigner higher-order spectra: definition, 
properties, computation and application to transient signal analysis. IEEE Transactions on 
Signal Processing, vol. 41, No.1, 245-266, 1993 
[3] Nikias, C.L. and Petropulu A.P., Higher Order Spectra Analysis: A Non-Linear Signal 
Processing Framework, Prentice Hall, 1993 
[4] Sang Kwon Lee, Sung-Ug Hwang, Jinhoi Gu, Identification of Impact Force for Base on 
Higher Order Wigner Distribution, Key Engineering Materials, Vol 291-294, 111-118, 2005 
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TIME-FREQUENCY ANALYSIS OF SIMULATED EARTHQUAKE MOTIONS 

 
Sorin DEMETRIU 

Department of Mechanics, Statics and Dynamics of Structures 
Technical University of Civil Engineering 

Romica TRANDAFIR 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering 
 
Abstract 
 
The affine quadratic time-frequency distributions are considered for energetic characterization 
of the simulated earthquake accelerograms. The ground motion time histories compatible with 
the prescribed response spectrum can be simulated by different methods based on stochastic 
models. The bi-dimensional time-frequency representations of energy are used to evaluate the 
nonstationarity characteristics and the destructive potential of artificial strong ground motions. 
 
References 
 
[1] Gasparini D. A. and Vanmarcke E. H.: Simulated Earthquake Motions Compatible with 
Prescribed Response Spectra, MIT Civil Engineering. Research Report R76-4, Massachussets 
Institute of Technology, Cambridge, Mass., 1976  
[2] Papageorgiou, A., Halldorsson, B. and Dong, G. TARSCTH (Target Acceleration Spectra 
Compatible Time Histories), Engineering Seismology Laboratory (ESL), State University of 
New York at Buffalo, 2002 
[3] Sabetta F., Pugliese A., Estimation of Response Spectra and Simulation of Nonstationary 
Earthquake Ground Motions. Bulletin of the Seismological Society of America, Vol. 86, No. 2,  
pp. 337-352, 1996 
[4] Suarez, L. E. and Montejo, L. A. Generation of Artificial Earthquakes Via the Wavelet 
Transform, International Journal of Solids and Structures, No. 42, , pp.5905-5919, 2005 
 
 
 

GENETIC ALGORITHMS IN HYDROLOGY 
 

Gabriela-Roxana DOBRE 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering 
E-mail: roxana.dobre2008@gmail.com; rx_gabyy@yahoo.com

 
Abstract 
 
The genetic algorithm (GA) is a nonconventional optimum search technique and they are 
using an approach similar to the biological processes of natural selection and evolution. 
Unlike traditional methods, the genetic algorithm uses the objective itself, not the derivative 
information. Various statistical approaches require restrictive assumptions such as 
stationarity, homogeneity and normal probability distribution of the hydrological variables 
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concerned. The GAs do not require any of these assumptions in their applications. The aim of 
this paper is to detail the technique of GAs and how they can be utilized to optimize solutions 
to engineering issues. Many problems related to water resources require the optimization of 
the solution with the help of GAs. 
 
References 
 
[1] Aster,.R.C., Borchers,.B. and Thurber, C.: Parameter Estimation and Inverse Problems, 
http://hybrid.iam.metu.edu.tr/inverse/lecnot/inverse.pdf, 2004 
[2] Şen , Z. and Öztopal, A.: Genetic algorithms for the classification and prediction of 
precipitation occurrence, Hydrological Sciences-Journal-des Sciences Hydrologiques, 46(2) 
April 2001, 255-267. 
[3] Yeo, M.F.  and Agyei, E.O.: Optimizing engineering problems using genetic algorithms, 
Engineering Computations, Vol. 15 No. 2, 1998, 268-280. 
 
 
 

ON A FAMILY OF THIRD-ORDER DISPERSIVE EQUATIONS 
 

Stefania DONESCU 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering 
 
Abstract 
 
Since 1955, there has been a strong interest in analyzing the properties of the equation [1]  

2 ( , , )t x x xxz B z z z= ,  2 2
0 1 2 3x xx xxB c z c z c z c zz z= − + + + − γ , (1) 

where  is the physical displacement, bounded for ( , )z x t x →∞  and t →∞ , ic ,  
are parameters, and  a

0,1,...,3i =
γ  dimensionless material constant. The index represents the 

differentiation with respect to the specified variable.  Equation (1) arises in various physical 
context, such as the shallow water waves ( 2 3 1 / 2 1c c c= = − = , 0 0c = ), the blood motion 
through arteries ( , , 1 3 / 2c = − 2 1/ 2c = 3 1c = ) , or mechanical  vibrations in a compressible 
elastic rod. Making the transformation ( , ) ( ) (z x t x vt )= ϕ − = ϕ ξ , eq.(1) can be reduced to a 
nonlinear equation  

2v B′ ′− ϕ = ,   2 2
0 1 2 3B c c c c′ ′′ ′′= − ϕ+ ϕ + ϕ + ϕϕ − γϕ , (2) 

where prime is the derivative with respect to ξ , and  is the wave speed. In this paper we 
solve (2), by taking the solution of the form [2] 

v

(1)

(1)

( )( )
1 ( )
λϕ τ

ϕ τ =
+ρϕ τ

, (3) 

where λ  and ρ  depend on , and  γ

(1) 2
0 1 0 0 1 3

3 1( ) / sec h ( ) | |
2 6

c v c c kc
⎡ ⎤

ϕ τ = ϕ γ − ϕ − τ⎢ ⎥γ⎣ ⎦
,. (4) 
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.is a solution of the linearized version of (2), with 2 3/k c c 0= ≠ and 3d ( )dcξ = γ − ϕ τ . Though 
the solution (3) is non-dispersive, we show that the waves described by (4) are dispersive. 
Finally, some profiles of solution are graphically represented. 
 
References 
 
[1] Fermi, E., Pasta, J.R. and Ulam, S.M.: Studies of nonlinear problems, Technical Report 
LA-1940, Los Alamos Sci. Lab., 1955.  
[2] Munteanu, L. and Donescu, Şt.: Introduction to Soliton Theory: Applications to 
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Abstract 
 
The goal of this work is to present an application of Bayesian networks than medical decision 
support.  
Bayesian networks with their associated methods are especially suited for capturing and 
reasoning with uncertainty. They have been around in biomedicine and health-care for more 
than a decade now and have become increasingly popular for handling the uncertain 
knowledge involved in establishing diagnoses of disease, in selecting optimal treatment 
alternatives, and predicting treatment outcome in various different areas. We propose an 
interactive Bayesian-network and decision-theoretic systems which intend to assist medical 
doctors in diagnosing prostate cancer, predicting likely outcome and selecting appropriate 
treatment. The main reason for this is that it is still a major undertaking to develop systems for 
problems of the complexity in monitoring prostate cancer. 
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Abstract 
 
The purpose of this paper is to determine the radial distribution of the emission coefficient 
from the measured intensity distribution emitted by an extended source of radiation, 
particularly a plasma source. The source is assumed to be optically thin and axially 
symmetrical. This problem is solved by inverting Abel’s integral equation. Abel’s integral 
equation is frequently applied in the study of extended radiation sources with cylindrical 
symmetry. A measurement of the transverse distribution  of the intensity emitted 
perpendicularly to the source axis allows the calculation of the emission coefficient radial 
distribution . If the source is optically thin, the intensity  is connected to the emission 
coefficient by the formula:  

)(yI

)(rF )(yI

∫
−

=
x

x
dxrFyI )()(  

F(r) can be deduced from I(y) by the inverse formula:  

∫
−π

−=
R

y
dy

yrdy
ydIrF

22

1)(1)(  

known as Abel’s integral equation. A smoothing procedure is made on the experimental curve 
in order to attenuate the random errors before computing the derivative. The integral is 
calculated using a polynomial of second degree for the approximation of dyydI )(  in a small 
interval on the right of the discontinuity point, the other part is calculated using an 
approximate numerical method given by the function intsplin of the Scilab program.  
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Abstract 
 
This paper represents an introduction in the theory of geometric programming, based on 
practical examples given by science and technique. 
The theoretical part is accompanied by complete solved problems and by applications from 
different domains. All the results are given with a minimum formality, but with respectful of 
mathematical strictness. 
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Abstract 
 
In the present paper we study, for the discrete Hahn polynomials on [0, N-1], the discrete 
generalized hypergroup , where ),( 0AK },..,,{ 110 −= npppK is the finite sequence of 

normalized Hahn polynomials 
i

i
i d

Nxh
xp

),(
)(

,βα

=  (the  notations are those from [ ]) and is 

the *-algebra linearly generated by 

0A

K  (see [ ], [ ]). We consider the set 
of characters on },..,,{ 110 −ΧΧΧ= nS K . To each character jΧ  there corresponds a 
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renormalization generalized hypergroup and we compare the different characteristics 
of the pairs . Moreover, we study sufficient conditions for the positivity of the 
structure constants associated to these generalized hypergroups, along with the associated 
Fourier transform.   

),( 0AK j

),( 0AK j
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Abstract 
 
In the first part of the paper, we attach a (n-1)-matrix, denoted PA , to any n-stochastic matrix 
A, PA  having projective equivalent eigenvalues with A. Thus we can define an application 

 given by( 1) ( 1): st
n n n nM Mφ × − ×→ − ( ) PA Aφ = . The resulted space is the projective space. This 

construction holds true also for A a generalized n-stochastic matrix.  
In the second part, we consider A an arbitrary n-matrix, with 1 0s ≠ , where  is the 
eigenvalues sum. Using our previous results [3], [4], we can attach to A a generalized n-
stochastic matrix, , having same eigenvalues as A. Following the previous construction, we 
can now define the projective (n-1)-matrix of A. 

1s

SA
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Abstract 
 
 Let K be a valued field with respect to a nontrivial absolute value . We denote  by  
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the K-algebra of entire functions with coefficients in K. Then it follows easily that  
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We put  
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Then we prove that, for suitable sequences S,   is a K-algebra isomorphic to H(K). 
Finally some applications of this result are given. 

)(KH S

 
References 
 
[1] Ahlfors, L. V. : Complex Analysis – an introduction to the theory of analytic functions of 
one complex variable, McGraw-Hill, Inc., 1966. 
[2] Groza, G., Khan, S. M. A. and Pop, N: Approximate Solutions of Boundary Value 
Problems for ODEs using Newton Interpolating Series, Carpathian J. Math., 25 (2009), No. 
1, 73-81. 
[3] Robert, A.: A course in p-adic analysis, Springer-Verlag, New York, 2000. 
[4] Rubel, L. A.: Entire and Meromorphic Functions, Springer-Verlag, New York, 1996. 
[5] Welter, M.: Interpolation of entire functions on regular sparse sets and q-Taylor series, J. 
Théor. Nombres Bordx., 17 (2005), 397-404. 
 
 
 

 17



USING THE EXTERNAL DATABASES 
 

Iuliana IATAN 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering 
 
Abstract 
 
The external databases are some files which stock the information. We can create, edit or 
recover an immense volume of databases when we shall use the external databases for data 
organization and storage. 
AutoCAD offers the tools which allow us to work with some files that contain the external 
databases: 
we can open a database for data viewing or editing, 
we can bind the database records with the AutoCAD objects (lines, circles,  and so on), 
we can execute the queries in order to recover a data subset based on some criterions. 
AutoCAD is designed such that to assure the access to the external database files without to 
use the application of database creation. 
AutoCAD recognizes the databases which where created with the following Database 
Management Systems: Access, dBase, Excel, Oracle, Paradox, Visual FoxPro. We shall 
construct an Access database in our paper. 
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Abstract 
 
Particle swarm optimization (PSO) is a population based stochastic optimization technique 
developed by Eberhart and Kennedy in 1995, inspired by social behavior of bird flocking or 
fish schooling. PSO shares many similarities with evolutionary computation techniques such 
as Genetic Algorithms (GA). The system is initialized with a population of random solutions 
and searches for optima by updating generations.  
In a swarm of insects or a school of fish, if one sees a desirable path to go (for food) the rest 
of the swarm will be able to follow quickly even if they are on the opposite side of the swarm. 
On the other hand, in order to facilitate the exploration of the search space, each particle must 
have a certain level of randomness in their movement. This is a manifestation of the basic 
exploration-exploitation tradeoff that occurs in any search problem. 
This is modeled by particles in multidimensional space  that have a position and a 
velocity. These particles are flying through hyperspace and have two essential reasoning 
capabilities: their memory of their own best position and knowledge of the swarm's best, 
"best" simply meaning the position with the smallest value of the objective function. 
Members of a swarm communicate good positions to each other and adjust their own position 
and velocity based on these good positions.  

mℜ

The method was used to find the optimal parameters for a synthetic aquifer, the objective 
function beeing the sum of squared differences between observed and computed heads. 
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By using some basic principles of nature, it is possible to develop relevant numerical methods 
for a wide area of mathematical models. Using informatics, as well as mathematics, genetic 
programming is a nonstandard but powerful tool, in the following framework: inf ( )

x
f x

∈P
, where 

stands for an abstract set, called population. 
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Abstract 
 
In this paper, we bring a contribution to the study of the geometry of generalized Orlicz-
Sobolev spaces ( )0

m
MW L Ω , where M  is a Musielak-Orlicz function. The space ( )0

m
MW L Ω  is 

endowed with the norm 
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M

u T u u= ,  being a nonnegative symmetric bilinear 

form on 

[ , ]T u v

( )0
m

MW L Ω , involving only the generalized derivatives of order m  of the functions 
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Abstract 
 
Value at Risk (VaR) is a widely used measure of the risk of loss on a specific portfolio of 
financial assets. For a given portfolio, probability and time horizon, VaR is defined as a 
threshold value such that the probability that the mark-to-market loss on the portfolio over the 
given time horizon exceeds this value (assuming normal markets and no trading in the 
portfolio) is the given probability level.    

 20



In this paper we present a relative risk-value model and derive a relative measure of risk with 
positive outcomes. 
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We depict the global flow of the two-body problem associated to the Lennard-Jones potential. 
To this end we use both qualitative analysis and numerical approach. The phase space, 
described in McGehee coordinates, is foliated according to the energy level (negative, zero, 
positive) and to the angular momentum. In this way we obtain phase portraits which exhibit a 
large variety of orbits and can be interpreted in terms of physical trajectories. 
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Abstract 
 
This paper is studying the resonance effect on the seismic response of structures. The 
numerical simulation is performed on multi-story building modeled as a three blocks 
structure. On this structural model with three levels is analyzed the dynamic response, to the 
same earthquake motion, of some structures with different stiffness. The response intensity is 
evaluated by a global index considering the relative displacements between levels and the 
absolute accelerations. The results obtained by numerical simulation show clearly that in 
buildings under the influence of earthquakes with dominant spectral components could show 
up dynamic response intensifications because of the resonance phenomenon. The conclusion 
is important considering the fact that this is a question many times ignored by the reason that 
resonance phenomenon can not develop because of the relatively short time of the seismic 
motion. 
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Abstract 
 
The ability of tailoring the best behavior of beams at vibration consists in a qualitative and 
quantitative understanding of the damping properties. One way to manipulate the 
eigenfrequencies of the beams is to vary its damping capacity. 
The paper discusses the behavior of beams with external auxetic damping patches. The 
damping force is modeled by using the nonlocal theory [1]. The governing equation of motion 
for a 1D linear damped continuous dynamic system may be expressed as [2]  
 0,Lu(x,t)=   ,x∈Ω [0, ],t T∈   (1) 
where is the displacement vector,  is the spatial variable, t  is time, and ( , )u x t x L  is the 
nonlocal operator defined by 

 
2

2( , ) ( ) ( , ) ( , ),Lu x t x u x t M u x t
t t
∂ ∂

= ρ +
∂ ∂

  (2) 

where ( )xρ is the distributed mass density. The operator M  is defined as 

 
0

( , ) ( , , ) ( , )d d ,
t

M u x t C x t u
t tΩ

∂ ∂
= ξ − τ ξ τ τ

∂ ∂∫ ∫ ξ   (3) 

with  the kernel function for external damping which is only dependent on the 
displacement. If the damping kernel functions are assumed to be separable in space and time, 
we can write  in a general form 

( , , )C x tξ − τ

( , , )C x tξ − τ
( , , ) ( ) ( ) ( ).C x t H x c x g tξ − τ = − ξ − τ   (4) 

The expression (4) represents the general form of viscoelastic damping model. The function 
( )H x  denotes the presence of nonlocal damping. We have 0( )H x H= (constant) if  is 

within the patch., and  otherwise. The performance with respect to eigenvalues is 
discussed next, in order to avoid resonance. . 

x
( ) 0H x =
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Abstract 
 
Inertial manifolds are tools for describing the large time behaviour of p.d.e and o.de. They are 
used to reduce the infinite-dimensional case to a finite-dimensional case or from finite-
dimensional to another finite-dimensional space, but with lower dimension.  Each phase 
trajectorie is approximated with one from the inertial manifold. In this paper, the construction 
of the approximate inertial manifolds for one prey-predator model, Lotka-Volterra, is based 
on the determination of the absorbing domains using the phase portraits for a few choices of 
parameters satisfying the Jolly-Rosa-Temam hypothesis. Errors of approximation are 
computed using the same algorithm. 
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Abstract 
 
 The theory of time scales was introduced by Stefan Hilger in his 1988 PhD  thesis in 
order to unify continuous and discrete analysis. 
 In this paper we will define the “Taylor Monomials” for a general time scale and we 
will calculate this monomials for different time scales. Also, a Taylor’s formula for time 
scales is presented, which in helpful of boundary value problems. 
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Abstract 
 
The Radon transform is the basic tool of the computerized tomography.  In the sequel we 
introduce this transform, review its properties and compare some  numerical implementations 
for its inversion.  
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Abstract 
 
Let a and b be two algebraic elements over the p-adic number field Qp.The classical Krasner’s 
Lemma says that if the p-adic distance between a and b is less than the p-adic distance from a 
up to the nearest of its conjugates (over Qp), then a is a polynomial in b with coefficients in 
Qp, i.e. Qp(a) is contained in Qp(b). The converse of this statement is clearly not true. This is 
because the distance hypothesis is too strong. In this paper we generalize this form of 
Krasner’s Lemma for arbitrary elements of Cp (even transcendental) and, at the same time, we 
give an equivalence of two statements instead of one implication only. 
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Abstract 
 
A study has been made regarding the use a semi-active friction actuator, herein reffered to as 
a damper, to control the seismic response of a building modeled as three masses. The response 
intensity is evaluated through a global index considering the relative displacements between 
levels and the absolute accelerations. The results obtained by numerical simulation show that 
base isolation reduces the peak accelerations, the base displacement and the inter-storey drift 
up to 40% and thereby the transmissibility of ground acceleration to the protected structure. 
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Abstract 
 
This problem, proposed by Dugue in 1939, consists in determining the independent random 
variables  with the property: YX , ( )1,0∈∃p  such that  

( ) YXYX pp ϕϕϕ −+=+ 1  
where Xϕ  is the characteristic function of  the variable X. We name this kind of variables p-
conjugated. 
We present a solution of the problem in the hypothesis  have discrete values, 

 a.s.  
YX ,

0,0 ≤≥ YX
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Abstract 
 
In this paper we analyse a thermal shock problem in semiinfinite bar of Cattaneo’s type. The 
Cataneo type rigid bar and thermoelastic bar models are presented, which take into 
consideration the lost of heat through the bar’s lateral surface. The hyperbolic character of the 
field equations is also discussed. 
The paper analyses the propagation of the Hadamard’s type surfaces of discontinuity, of order 
0 and 1, for the fields involved in the case of thermal and thermoelastic  models. The analysis 
of the shock waves is based on the concept of weak (generalised) solution introduced by 
Courant and Hilbert. Out of the cinematic and dynamic relations of compatibility, the 
equations of transport are deduced. By integrating these equations, we can see how the jumps  
of the involved fields vary in space and time. 
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Abstract 
 
The global optimization of the sum of linear fractional functions has attracted the interest of 
researchers and practitioners for a number of years. Given a nonempty, compact convex set, 
the method determines a function that is the sum of linear fractional functions and attains a 
global minimum over the set at a point that can be found by convex programming and 
univariate search. In this paper we will present a method for constructing test problems of the 
form of problem (PN). Generally, the function will have also local minima over the set that 
are not global minima. 
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Abstract. 
 
LEM – the linear equivalence method – was previously introduced by the author to the 
purpose of finding and studying, both numerically and qualitatively, the solutions of non-
linear dynamical systems depending on parameters in a classical linear frame. LEM is applied 
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here to Düffing’s equation, that can be interpreted as a forced oscillator with a spring whose 
restoring force is of polynomial type. The normal LEM solutions in the case of a damped 
oscillator of Ueda type are established, also testing them numerically by using the Runge-
Kutta method. It is also noted that the free Düffing oscillator is similar to a certain intrinsic 
equation, previously found and studied, emphasized as the mathematical core of several 
distinct models, corresponding to physical models belonging to both solid and plasma state; 
the LEM solution of the intrinsic equation could then be conveniently adapted to this case. 
 
 
 

VON MISES DISTRIBUTION AND APPLICATIONS 
 

Romica TRANDAFIR, Ion MIERLUS MAZILU, Alina Elisabeta SANDU 
Department of Mathematics and Computer Science 

Technical University of Civil Engineering 
 
Abstract. 
 
In probability theory and statistics, the von Mises distribution (also known as the circular 
normal distribution) is a continuous probability distribution on the circle. It may be thought of 
as a circular analogue of the normal distribution (another is the wrapped normal distribution). 
In this paper we present von Mises distribution and how is used in applications of directional 
statistics, where a distribution of angles is found which is the result of the addition of many 
small independent angular deviations, such as target sensing, or grain orientation in a granular 
material. The von Mises distribution is a special case of the von Mises-Fisher distribution on 
the N-dimensional sphere. 
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Abstract. 
 
In this paper, a dynamical system is a triple ),,( αGA  consisting of a -algebra A, a locally 
compact, an abelian group G and a continuos homomorphism 

∗C
)(: AAutG →α , 

where is the notation for the group of automorphismes of  A. Given such a dynamical 
system will denote by  the -algebra crossed product asociated to system

)(AAut
GA α×

∗C ),,( αGA . 

Considering , the dual group of G, we get a homomorphism , such 

that triple  will be a dynamical system, and have sense to form the double 

iterated crossed product . The Pontryagin duality theorem allows us to identify 

G with the dual of G , and the result of Takai shows that  is isomorphic to 

. By a spectrum of a -algebra, 

Ĝ )(ˆ:ˆ GAAutG αα ×→

)ˆ,ˆ,( αα GGA×

GGA ˆ)( α̂α ××
ˆ GGA ˆ)( α̂α ××

))(( 2 GLKA⊗ ∗C Â , we mean the set of unitary equivalence 
classes of irreducible representations of A together with Jacobson topology, and a -algebra 
A is a continuous trace -algebra if it has Hausdorff spectrum and for every , there is 
a positive element a of A such that 

∗C
∗C Â0 ∈π

)(aπ is a rank-one projection, for π  in a neighbourhood of 

0π . 
 The main result of this paper is: 
 Theorem  If ),,( αGA is a dynamical system, such that -algebra A is a continuous 
trace -algebra, then the spectrum of the double iterated crossed product  is 
isomorphic to spectrum of A. 

∗C
∗C GGA ˆ)( α̂α ××
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Abstract. 
 
The purpose of this paper is to present some fixed point results in ordered spaces for 
multivalued mappings.  
Let X  be a complet vector lattice with a vector metric. Then we denote:  
(X)={Y/ is a subset of X}  ;   P(X)={Y∈ � (X) / Y is a nonempty set} 
If   P(X) is a multivalued operator from X to X, then: T, ,…, 

, Fix(T)={ / } the fixed point set of T. 
→XT : =:1T TTT o=:2

TTT nn o=+ :1 Xx∈ )(xTx∈
We consider the following single valued operator generated by T: 

:T̂ P(X) P(X),   Y→T(Y) . → U
Yy

yT
∈

= )(:

The operator T  is called the fractal operator coresponding to T. We mention that an operator 
 is called Picard operator if Fix(T)=  and  as . 

ˆ
XXT →: *}{x *)( xxT n → ∞→n

Theorem: Let X be a complete vector lattice and P (X) be such that  implies 
. Let  be an u.s.c. multivalued operator such that  implies 

. We suppose that Y Y is an Picard operator and denote by  the unique 
fixed point of T . Then: 

⊂Y cl Xx∈
Yx ∈}{ YXT →: YW ∈

YWT ∈)( :T̂ → *
TW

ˆ
(i) Fix(T)  and  for all *

TW⊂ U
Nn

n
T xTW

∈

= )(* ∈x Fix(T); 

(ii) If T(Fix(T))= Fix(T) and Fix(T)∈Y, then Fix(T) as →)(xT n ∞→n  for all X. ∈x
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Abstract. 
 
Mathcad readily meets the criteria as an accessible and dynamic tool, and provides the ideal 
solution for students to understand the symbolism that is used to make the abstract concepts 
geometry (points, lines, planes and surfaces) observable and measurable. 
In this paper we focus on the specific geometry on the surface of the sphere which is more 
intuitive and we present an example in which we provide a Mathcad worksheet for some of 
the basic concepts of this geometry.  
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Abstract. 
 
This paper is dedicated to the orthogonality of the submodules of Hilbert C*-modules. 
In section 2 we present Lance’s example ([3]) that emphasizes the difference between Hilbert 
spaces and Hilbert C*-modules, i.e. the fact that every closed submodule has not necessarily 
an orthogonal complement. 
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In Section 3 we give Magajna’s characterization of all C*-algebras B  such that all closed 
submodules in any Hilbert module over B  are orthogonally complemented ([4]). He proved 
that if B  is a C*-algebra which admits a full Hilbert B -module E  such that every closed 
right submodule of E  is orthogonally complemented, then B  is necessarily isomorphic to a 
C*-subalgebra of the algebra of compact operators on a Hilbert space. 
     In Section 4 we remind Schweizer’s theorem ([9]) that has the same conclusion, but with a 
weaker assumption that every closed submodule  is orthogonally closed in the sense 

. 

0E

( )0 0E E
⊥⊥=
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Abstract. 
 
In this work, we consider the Duffing equation [1,2] with a periodic perturbating factor. The 
periodic solution is obtained by applying the homotopy analysis method [3]. This solution is 
in good agreement with those calculated by computational methods. This highlight the 
homotopy analysis method as a an useful tool to solve nonlinear differential equations. 
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