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INFERENCES IN A COPULA MODEL FOR BIVARIATE 
SURVIVAL DATA 

Mariana CRAIU, Corina CIPU, Laura PÂNZAR 
 

The aim of this paper is to estimate the parameters in a bivariate lifetime 
model in the light of a random sample (T1j, T2j) nj ,1=

 by parametric or semi-

parametric methods. We model the association of the bivariate failure times by 
copulas, and compare the results of statistical inference. Copulas provide a 
natural way to study and measure dependence between random variables. 

 
 

OLD AND NEW IN STABILITY ANALYSIS OF CUSHING 
EQUATION: A GEOMETRIC PERSPECTIVE 

C. I. MORARESCU , S. I. NICULESCU 
 

This paper focuses on the characterization of the stability crossing curves 
of a class of linear systems including gamma-distributed delays with a gap. More 
explicitly, we compute the crossing set, which consists of all frequencies 
corresponding to all points on the stability crossing curve, and we give their 
complete classification. Furthermore, the directions in which the zeros cross the 
imaginary axis are explicitly expressed. One illu strative example complete the 
paper. 
 
 

A GENERALIZED APPROACH FOR APPROXIMATE 
SOLUTIONS TO THE N B ODY PROBLEM 

A. MEHMOOD, G. SHABBIR, M. RAMZAN 
 

An approach is developed to find approximate solutions to the classical 
Newtonian problem of N bodies. Sets of N gravitating bodies having spherically 
symmetric mass distributions, small angular velocities (< 1 rad/s) and bounded 
position vectors have been taken into consideration. In addition, it is assumed that 
the masses form an isolated system in free space and perform free gravitating 
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motion. Although the problem is not exactly solvable, a new approach will be 
developed to find approximate solutions using N number of two body motion 
analogues.  
 
 
 

AN APPLICATION OF SUBSTRUCTURE METHOD 
 

Daniela DOBRE 
 

The paper deals with the mathematical description of the substructure 
method applied to an elastic lumped mass system subjected to an harmonic 
motion, in time and frequency domain. 

By introducing the substructure method, it becomes possible to study a 
system separately in two subsystems (substructures), with an interface between 
them, and for which the dynamic equilibrium equations are written. The system of 
equations is solved  using explicit Newmark time integration scheme, 
distinguishing between the quantities coming from the substructure 1 and 
substructure 2. 
 
 

ASPECTS OF RUIN PROBABILITY IN INSURANCE 

E. I. SCARLAT, C. P. CRISTESCU, Cristina STAN, A. M. PREDA, Liliana 
PREDA, Mona MIHAILESCU  

 
This work is focused on the analysis of the existence of deterministic ch aos 

in the evolution of the Romanian national currency (ROL) exchange rate with 
respect to the United States Dollar (USD). The study is related to the economic 
evolution toward an open system after the collapse of the totalitarian regime. We 
test the daily variation of the time series for almost sixteen years. Positive 
Lyapunov exponents were detected along the entire period. We also estimate the 
dimension of the attractors of the underlying dynamic system producing this time 
series. The frequency spectrum reveals evidence of coloured chaos in the 
detrended data . 
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GAIN AND NOISE THEORETICAL ANALYSIS OF Er +3 -
DOPED TI:LiNbO 3  STRAIGHT WAVEGUIDE AMPLIFIERS 

B. Savu, Georgiana C. CONSTANTIN, N. N. PUSCAS 
 

In this paper we report a theoretical analysis of the gain and noise figure 
which characterize the Er +3 -doped Ti:LiNbO3 straight waveguide amplifiers. 
The derivation and the evaluation of the spectral optical gain , the spectral noise 
figure and the signal-to-noise ratio were performed under the small gain 
approximation taking into account the overlap between the pump, signal and 
dopant (Er +3  ions) distribution profiles. In our simulations the Er +3 -profile is 
considered erfc, Gaussian or constant in depth and Gaussian in width, with a 
surface concentration of about 7. ×1025 3m  and a diffusion depth of 20 µm. The 
simulations show the evolution of these parameters under various pump regimes 
and waveguide lengths. The obtained results can be used for the design of 
complex rare earth doped integrated circuits. 

 
 

OPENPH - NUMERICAL PHYSICS LIBRARY 

G. MILESCU, G. NOAJE, FL. POP 
 

Numerical physics has gained a lot of importance in the last decade, its 
efficiency being motivated and sustained by the growth of computational power. 
This paper presents a concept that is to be developed in the next few years: 
OpenPh. OpenPh is a numerical physics library that makes use of the advantages 
of both open source software and MATLAB programming. Its aim is to deliver the 
instruments for providing numerical and graphical solutions for various physics 
problems. It has a modular structure, allowing the user to add new modules to the 
existing ones and to create its own modules according to its needs, being virtually 
unlimited extendable. The modules of OpenPh are implemented using MATLAB 
engine because it is the best solution used in engineering and science, providing  a 
wide range of optimized methods to accomplish even the toughest jobs. 
 
 


