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Abstract.
By means of Riccati transformation techniques we establishsome oscillation criteria
for the second order Emden–Fowler dynamic equation on a timescale. Such equa-
tions contain the classical Emden–Fowler equation as well as their discrete coun-
terparts. The classical oscillation results of Atkinson (in the superlinear case) and
Belohorec (in the sublinear case) are extended in this paperto Emden–Fowler dy-
namic equations on any time scale.
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Abstract.
In this work we do a survey on the method of lower and upper solutions for periodic
and anti-periodic discrete problems. Some new existence results are also given.
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Abstract.
Results developed for the Euler–Cauchy dynamic equation are extended to a more
general class of factored dynamic equations. The oscillation properties are studied
in the case of isolated time scales, where a necessary and sufficient criterion for
oscillation is developed.
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Abstract.
We discuss factorization of the hypergeometric-type difference equations on the uni-
form lattices and show how one can construct a dynamical algebra, which corre-
sponds to each of these equations. Some examples are exhibited, in particular, we
show that several models of discrete harmonic oscillators,previously considered in
a number of publications, can be treated in a unified form.

Key Words.
discrete polynomials, factorization method, discrete oscillators

AMS(MOS) Subject Classifications.
33C45, 33C90, 39A13

51 Recent results concerning dynamic equations on time scales. Lynn Erbe and Allan
Peterson.

Abstract.
We discuss a number of recent results for second order linearand nonlinear dynamic
equations on time scales.
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and A. Zafer.

Abstract.
A Langenhop-type inequality is given for dynamic equationson time scales. This
result is further employed to obtain lower bounds for solutions of certain dynamic
equations. As an application, usage of the derived Langenhop’s inequality in deter-
mining the oscillatory behavior of a damped second order delay dynamic equation
is illustrated. The results obtained are important in the qualitative sense.
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Abstract.
We review several methods leading to variable-coefficient schemes and/or to exact
difference schemes for ordinary differential equations (error elimination; functional
fitting; Principle of Coherence). Necessary and suffient conditions are given fort-
independence of fitted RK coefficients. Conditions forτ -independence are investi-
gated,τ the time-step. The theory is illustrated by examples. In particular, examples
are given for non-uniqueness of exact schemes and for efficient difference schemes
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based on exact schemes and well suited for highly oscillatory ordinary differential
systems or for parabolic equations with blow-up solutions.
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Abstract.
For any sequence{ak} satisfying0 < a1 ≤ a2 ≤ . . . and|ak − k| ≤ Const we find
the Stieltjes representation of the function

z 7→
log P (z)

z Log z
,

whereP denotes the canonical product of genus 1 having{−ak} as its zero set.
We also find conditions on the zeros (e.g.ak ∈ [k, k + 1] for k ≥ 1) in order that
the function

z 7→
− logP (z) + z log P (1)

z Log z

be a Pick function. We find the corresponding representationin terms of a positive
density on the negative axis. We thereby generalize earlierresults about theΓ-
function. We also show that another related function is a Pick function.
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Abstract.
This article surveys the classical orthogonal polynomial systems of the Hahn class,
which are solutions of second-order differential, difference orq-difference equa-
tions.
Orthogonal families satisfy three-term recurrence equations. Example applications
of an algorithm to determine whether a three-term recurrence equation has solutions
in the Hahn class—implemented in the computer algebra system Maple—are given.
Modifications of these families, in particular associated orthogonal systems, satisfy
fourth-order operator equations. A factorization of theseequations leads to a solu-
tion basis.
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124 Left-definite variations of the classical Fourier expansion theorem.L. L. Littlejohn
and A. Zettl.

Abstract.
In a recent paper, Littlejohn and Wellman developed a general left-definite theory
for arbitrary self-adjoint operators in a Hilbert space that are bounded below by a
positive constant. We apply this theory and construct the sequences of left-definite
Hilbert spaces{Hn}n∈N and left-definite self-adjoint operators{An}n∈N associ-
ated with the classical, regular self-adjoint boundary value problem consisting of the
Fourier equation with periodic boundary conditions. As a particular consequence of
our analysis, we obtain a Fourier expansion theorem in each left-definite spaceHn

as well as an explicit representation of the domain ofAn/2 for each positive integer
n.
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Abstract.
We introduce an algebra of integral operators related to a model of theq-harmonic
oscillator and investigate some of its properties.
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Abstract.
We study the local dynamics of mapsf(z) = −z −

∑
∞

n=1
αnzn+1, wheref(z) is

an irreducible branch of the algebraic curve

z + w +
∑

i+j=n

aijz
iwj = 0.

We show that the center and cyclicity problems have simple solutions whenn is odd.
For the case of evenn some partial results are obtained.
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163 The difference equation related to the problem of the hydrogen atom in a strong
magnetic field.Marko Robnik and Valery G. Romanovski.

Abstract.
We study the Schrödinger equation for the hydrogen atom in an arbitrarily strong
magnetic field in two dimensions, which is an integrable and separable system. The
energy spectrum is very interesting as it has infinitely manyaccumulation points
located at the values of the Landau energy levels of a free electron in the uniform
magnetic field. In the polar coordinates the canonical (not kinetic!) angular momen-
tum has a precise eigenvalue and we have the one dimensional radial Schrödinger
equation which is an ordinary second order differential equation whose analytic ex-
act solution is unknown. The problem is reduced to a linear three-term recurrence
difference equation whose solution is unknown. We describethe qualitative prop-
erties of the energy spectrum and propose a semi-analytic method to numerically
calculate the eigenenergies.
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