About features of differential models for a bank
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Problems with a small parameter in the derivative refer to stiff equa-
tions [1-5]. It is difficult to formulate a precise definition of stiffness, but
the main idea is that the equation includes some terms that can lead to
rapid variation in the solution.

In applying explicit methods to solve stiff problems step size is limited
to numerical stability rather than accuracy. Very strong stability of the
differential equation is a disadvantage in terms of the accuracy of the
numerical solution using the classical explicit methods [1-5].

As an example let consider the linear problem in general form:

y(t) = Ay(t) + g(t),g € R",Ac R"*",y € R",y(0) = yo, (1)

where A — is a constant value matrix. Let A1, Ao, ..., A, are eigenvalues of
the matrix A. The problem (1) is called stiff if

1. There are \; for which Re)\; < 0.

2. There are \; such that they are small in comparison with the
absolute value of the eigenvalues satisfying item 1.

3. There is no \; with a large positive value of real part.

4. There is no \; with a large imaginary part, for which the condition
Re); < 0 is not satisfied.

The stiffness of the system for nonlinear problems described in terms of
the eigenvalues of the Jacobi matrix along the curve of the exact solution.
The stiffness of the nonlinear problem can be completely described in
terms of stiffness for a linear problem with variable coefficients

A(t) = MOA(®), ¢ > £, A(t) = 5(t) — y(t.). (2)



The mathematical model of a typical bank can be rewrited in the
following notation [6]:

S A r®) 1 1-us)
= xl(T+A)+x2<q(t)+9(t)+ A >

1 kI
O

—p(t)C(t) + (1);

BEny T 2<q<t>+e<t> A >
1 U uskl
x3=—x3(77(t)+A3+ 210)71? 0,7 (3)

For the numerical solution of the problem of eigenvalues [7] distributed
computing [8] and GRID-technologies are used.
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