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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 {(x, t)|x ∈ R

n, t > 0}.
The first of these equations contains superpositions of differential operators and

shift operators with respect to each of the spatial variables,

utt(x, t) = a2
n∑

j=1

uxjxj (x, t) +
n∑

j=1

bjuxjxj (x1, . . . , xj−1, xj − hj , xj+1, . . . , xn, t),

where a > 0, b1, . . . , bn, and h1, . . . , hn are given real numbers.
The second equation contains a sum of differential operators and shift operators

with respect to each of the spatial variables,

utt(x, t) = c2
n∑

j=1

uxjxj(x, t) −
n∑

j=1

dju(x1, . . . , xj−1, xj − lj , xj+1, . . . , xn, t),

where c > 0, d1, . . . , dn, and l1, . . . , ln 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].

References

[1] Muravnik A.B. Elliptic differential–difference equations in the half-space, Math.
Notes, 108, No. 5, 727–732 (2020).

[2] Muravnik A.B. Elliptic differential-difference equations of general form in a half-
space, Math. Notes, 110, No. 1, 92–99 (2021).

[3] Muravnik A.B. Elliptic differential–difference equations with differently directed
translations in halfspaces, Ufa Math. J., 13, No. 3, 104–112 (2021).

[4] Zaitseva N.V. Classical solutions of hyperbolic differential-difference equations in
a half-space, Differ. Equations, 57, No. 12, 1629–1639 (2021).

126



A. A. Tolchennikov

Solution of the two-dimensional massless Dirac equation with linear potential
and localized right-hand side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

Kh. G. Umarov

Blow-up and global solvability of the Cauchy problem for the equation of non-
linear long longitudinal waves in a viscoelastic rod . . . . . . . . . . . . . . . . . . 120

V. B. Vasilyev

On some questions in the theory of elliptic boundary-value problems . . . . . 121

Yu. Vassilevski, A. Danilov, A. Lozovskiy, M. Olshanskii

Stable numerical schemes for modelling incompressible fluid flows in time-
dependent domains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

L. Véron
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