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Abstract

The work is dedicated to study asymptotic behavior of solutions of higher order difference
equations. In particular, it is established the existence of unbounded, vanishing and oscillatory
solutions for higher difference equations. The analogical problem is almost well researched for
functional-differential equations. As for higher difference Emden-Fowler's type nonlinear
discrete equations, the behavior of solutions almost are not established. It is mainly caused by
that some properties of monotone (discrete) functions had not been established before.

InTopic 1 are considered some Taylor’s type formulas.(for discrete case, the function was
presented with high order differences). Thereare established some new properties of discrate
functions using these formulas. This topic is dedicated to study Emden-Fowler's type
difference equations. There are three cases: 1. When the power of phase coordinate is less than
1 and equation is with advanced argument. 2. When the power of phase coordinate is more
than 1 and equation is with delayed argument. 3. When the power of phase coordinate is less
than 1 and equation is with delayed argument. It is established sufficient conditions that
equation has so called property A and B for all cases.

In Topic 2 is considered the second order ,,almost linear” equation (we can say that
equation is almost linear if the power of phase coordinate is function of independent variable

and its limit is 1 when n goes to infinity). These equations have similarity as well with linear
equations as with nonlinear equations.

In our opinion, the almost linear equations have not been discussed before this work.
sufficient conditions are established that all solutions are oscillatory for these equations. The
conditions of oscillatory are introduced with strict inequality. It is shown, that these
conditions are optimal.

In Topic 3 it is learned the first order difference equations with several delayed arguments.
There is given sufficient conditions of oscillatory which are specific for difference equations
with delayed arguments. The optimal result when we have one delayed argument was
established by Ladas, Sficas and Philos (1985). The results, which are given in this work, are
close as to several delayed arguments as to one delayed argument. There are given examples of
discrete equations where the conditions of theorem by Ladas, Philos and Sficas do not fullfiled
and conditions of our result are fullfiled.
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