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Smooth solutions of hyperbolic
differential-difference equations in a half-space

N.V. Zaitseva

Lomonosov Moscow State University, Moscow, Russia

In the present paper, we study the existence of smooth solutions of two hyperbolic
differential-difference equations in the half-space {(z,t)|z € R", t > 0}.

The first of these equations contains superpositions of differential operators and
shift operators with respect to each of the spatial variables,

n n
2
ug(z,t) = a E Uz o, (T, 1) + E bjtg o, (T1,. ., Tj_1, 25 — hj, Tjp1,. .., Tn, ),
i=1 =1

where a > 0, b1,...,b,, and hq,..., h, are given real numbers.
The second equation contains a sum of differential operators and shift operators
with respect to each of the spatial variables,

n

n
uge(z,t) = ¢* Zuggﬂj (x,t) — Zdju(xl, e Z1, 8 — U X, X, B),
j=1 j=1

where ¢ > 0, dy,...,d,, and I, ...,[, are given real numbers.

Three-parameter families of solutions are constructed for these equations. In this
case, some ideas of papers [1-3] were used.

We prove theorems showing that the solutions obtained are classical ones provided
that the real parts of the symbols of the corresponding differential-difference operators
are positive. Classes of equations for which these conditions are satisfied are given.
Detailed results of the study are published in [4].
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