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On the Asymptotic Structure of the Stabilizing Solution of the Riccati
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We consider a stochastic optimal control problem described by a quadratic performance crite-
rion and a linear controlled system modeled by a system of singularly perturbed Itô differential
equations with two fast time scales.
Our goal is to analyse the asymptotic structure with respect to the small parameters εj > 0, j = 1, 2
associated to the two fast time scales of the stabilizing solution of the matrix Riccati equation as-
sociated to the optimal control problem under consideration. The results derived in this stochastic
framework cannot be obtained mutatis-mutandis from the already existing ones in the determin-
istic case, as those from [1].
The knowledge of the asymptotic structure of the stabilizing solution of the Riccati equation allows
us to avoid the ill conditioning of the numerical computations required for obtaining the gain ma-
trix of the optimal control. Also, the analysis performed in this work may be used for the design of
a near optimal control for many practical applications in which the values of the small parameters
are not precisely known.
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In this paper it was presented limits theorems for lifetime distributions as a limits of distri-
butions of random variables min(X1,X2,...,Xn) and max(X1,X2,...,Xn), where X1,X2,...,Xn are
independent identically distributed random variables such that Xk = Xk1 + Xk2 + ...XkN , Xk1,
Xk2, ..., XkN are nonnegative independent identically distributed random variables and N is a
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Pascal distributed random variable independent of random variables Xk1, Xk2, ... . We connect
this results with some mathematical models in Network’s Reliability and show their effectiveness
to approximate and simplify research of reliability characteristics of different types of Networks.
Key words: lifetime distributions, Pascal’s distribution, Limits Theorem, series and parallel net-
work systems, reliability.
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Foreign exchange is a risk factor that is often overlooked by enterprises that wish to enter,
grow, and succeed in the global marketplace. The currency rate depends on factors that affect
the economy such as trade, inflation, employment, interest rates, growth rate and others. One of
the best predictions of losses could be done by using the time series of daily exchange rates for
some period and make financial forecasts for the near futures, taking in the view the parameters
that have influences to the exchange rates. We also could apply some statistical simulation. At
present, a widely used method is the value-at-risk (VaR) model. To calculate the VaR, there
exists a variety of models. Among them, the more widely-used are: the historical simulation,
the variance-covariance model, and Monte Carlo simulation, which assumes that future currency
returns will be randomly distributed. Monte Carlo Methods are used for portfolio evaluation. A
similar approach is used in calculating value at risk.
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The aim of this talk is twofold: firstly, to establish a Fan type geometric result and to ap-
ply it in order to obtain some coincidence-like theorems for the case when the images of the
correspondences are not convex. Further, new theorems concerning the existence of solutions for
equilibrium problems are provided. For coincidence theorems, the reader is referred, for instance,
to [2], [3], [10], [11], [13], [19]. The equilibrium problems have been studied, for example, in
[1], [2], [3], [6], [7], [9], [12], [18]. Our goal is also to investigate whether the class of minimax
inequalities can be extended. In fact, we obtain a new general minimax inequality of the follow-

ing type: infx∈Xsupy∈Y t(x, y) ≤ supy∈Y infz∈Z q(y,z)

infz∈Z supx∈X p(x,z) . Its study is motivated and inspired by the

results obtained, for instance, in [1], [2], [3], [19], which concern the three-function inequality:
inf x∈Xt(x, x) ≤ supy∈Y infz∈Z q(y, z) + supz∈Z infy∈Y p(z, y). We intend to connect, in forthcom-
ing papers, the present results with the new ones, which consider the equilibrium in games, and are
established in [15] or [16]. Another recent result, a contribution of the author, regarding minimax
inequalities for discontinuous correspondences, is [14]. In this first part, the originality consists
of introducing a new type of properly quasi-convex-like correspondences, which proved to play an
important role in our results. The method of proof is based on the well known KKM property.


