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Abstract: In this paper, we survey some of the latest developments in using boundary value methods 
for solving systems of ordinary differential equations with initial values. These methods require the 
solutions of one or more nonsymmetric, large and sparse linear systems. The GMRES method with 
the Strang-type preconditioner is proposed for solving these linear systems. One of the main results is 
that if an A 1, 2 stable boundary value method is used for an m-by-m system of ODEs, then the 
preconditioner is invertible and the preconditioned matrix can be decomposed as 1 + L where 1 is the 
identity matrix and the rank of L is at most 2m( 1+ 2) .It follows that when the GMRES method is 
applied to solving the preconditioned systems, the method will converge in at most 2m( 1+ 2) + 1 
iterations. Applications to differential algebraic equations and delay differential equations are also 
given. 
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Abstract: This paper deals with the study of a nonlinear problem of frictional contact between an 
elastic-viscoplastic body and a rigid obstacle. We model the frictional contact by a version of Tresca's 
friction law where the friction bound depends on time. Firstly, we obtain an existence and uniqueness 
result in a weak sense for a model including the bilateral contact. To this end we use a time 
discretization method and the Banach fixed-point theorem. Secondly, we show an existence result for 
a mechanical problem with the unilateral contact conditions (Signorini's contact) using an iterative 
method 

 
Keywords: Quasistatic frictional contact, bilateral contact, unilateral contact, Tresca's friction 
law, fixed point, discretization 
AMS Mathematical Subject Classification: 74D10, 74A55, 49B40 
 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

Electron. J. Math. Phys. Sci., 2002, 1,1, 72-91 
 

Electronic Journal of 
Mathematical 

and Physical Sciences 

EJMAPS 
ISSN: 1538-263X 
www.ejmaps.org 

 
 
EXISTENCE RESULTS FOR IMPULSIVE FUNCTIONAL 
AND NEUTRAL FUNCTIONAL DIFFERENTIAL 
INCLUSIONS WITH LOWER SEMICONTINUOUS RIGHT 
HAND SIDE 
 
Mouffak Benchohra 1, Johnny Henderson 2*, Sotiris Ntouyas3 and Ahmed Ouahabi 1 
1 Laboratoire de Mathé matiques, Université de Sidi Bel Abbés, BP 89, 22000 Sidi Bel Abbés, 
Algerié 
2 Department of Mathematics, Baylor University, Waco, TX 76798-7328, USA  
3 Department of Mathematics,University of Ioannina, 45110 Ioannina, Greece 
*Corresponding Author. E-mail: Johnny_Henderson@baylor.edu  

Received: 16 April 2002/ Accepted: 13 July 2002/ Published: 22 August 20002 

 

Abstract: In this paper, Schaefer's fixed point theorem combined with a selection theorem due to 
Bressan and Colombo is used to investigate the existence of solutions for first and second order 
impulsive functional and neutral differential inclusions with lower semicontinuous and nonconvex-
valued right-hand side. 
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Abstract: In this paper, we address the problem of restoring a signal from its noisy convolutions with 
two unknown channels. When the transfer functions of these two channels have no common factors, 
the blind channel identification problem can be solved by finding the minimum eigenvalue of the 
Toeplitz-block matrix and its corresponding eigenvector. We present a fast algorithm to solve the 
numerical solution of the eigenvalue problem for Toeplitz-block matrices. Experimental results are 
given to illustrate the effectiveness of the method. 
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Abstract: The present paper reports the near infrared (NIR) emission spectra of Er3+: Yb3+ co-doped 
SiO2-Al2O3-TiO2 sol-gel glasses. Upon optical pumping either with 980nm(Diode Laser) or 488nm 
(Ar+ ion laser), the NIR emission transition (4I13/2→

4I15/2) at 1550nm of (Er3+:Yb3+) glasses have 
revealed an improved intensity by many times compared with the Er3+ singly doped sol-gel glass. The 
dependence of the emission intensity and lifetimes on the Yb3+/Er3+ values and also the Er3+ 
concentration change has been investigated. 
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Abstract:  Single crystals of Zn1-xMnxTe have been grown using vertical Bridgman growth technique. 
XRD analysis supports the zincblende structure of Zn1-xMnxTe.  As the concentration of Mn increases 
(x > 2.5), the single crystalline nature deteriorates (i.e grain size decreases) and polycrystalline nature 
with zincblende and hexagonal phases have been observed from x-ray diffractograms.  This is 
supported by Transmission Electron Microscopic study of the samples.  Surface morphology is 
studied from optical microscopic studies.   
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Abstract: The transition of a homogeneous system into a heterogeneous one may occur 
spontaneously in a labile region of supersaturations; in the metastable region of supersaturations it is 
realized as an energy barrier-determined process. The limit that separates  the labile region from the 
metastable one  is the boundary supersaturation sm>>scr,  where scr is the critical supersaturation. 
The Ω-potential thermodynamic formalism, Ω = F - G, where F and G are the Helmholtz and the 
Gibbs free energies, respectively, allows a straightforward derivation of the formula of Tohmfor and 
Volmer (1938) for a nucleus formation on an ion. For the case of charged liquid drops, expressions 
for the capillary pressure, the vapor pressure,  the work of formation of  equilibrium drops from 
vapors, and the drop surface tension, are obtained as well. The stability conditions for the charged 
equilibrium drops are also examined. 
 
Keywords: Nucleation, charged drops, critical supersaturation, boundary supersaturation, 
thermodynamics, Ω- potential 
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