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We consider the linear differential equation with partial derivatives

L(x,D)u =
∑

|α|≤2

aα(x)Dαu = f(x), (1)

where aα(x), f(x) are set in the limited region Q, n – dimensional Euclidean space Rn of the function
of independent variables x = (x1, . . . , xn), D – is a vector of differentiation D =

(
∂

∂x1
, . . . , ∂

∂xn

)
,

Dα = Dα1
1 . . . Dαn

n = ∂|α|

∂x
α1
1 ...∂xαn

n
, α = (α1, . . . , αn) – multiindex, |α| = α1 + . . . + αn.

We will introduce the definition of the linear hyperbolic equation with respect to the set vector
field. Suppose that vector field N of the class C1, is defined in Rn and consists of elements-unit
vectors η(x) = (η1(x), . . . , ηn(x)), |η|2 = η2

1 + . . . + η2
n = 1.

Definition 1. Equation (1) in point x with respect to the direction η(x) will be referred to as
hyperbolic if

(i) polynomial L0(x, η(x)) =
∑
|α|=2

aα(x)ηα1
1 (x) . . . ηαn

n (x) 6= 0, for definiteness we assume L0(x, η) ≥
δ and δ – some positive integer;

(ii) polynomial L0 (x, τη(x) + ξ(x)) with respect to τ ∈ R1 has two real different roots where

ξ(x) = (ξ1(x), . . . , ξn(x)), |ξ(x)| = 1, (η(x), ξ(x)) =
n∑

k=1

ηk(x)ξk(x) = 0.

Equation (1) is hyperbolic in closure Q ⊂ Rn of region Q, if it is hyperbolic in each point x ∈ Q
with respect to the direction η(x) from the N set in Q vector field.

A theorem of the existence and uniqueness of a strong solution has been proved for boundary
problems of such equation (1). Mollifiers with variable step in the theory of statements of correct
problems are used as well as proofs of their solubility for partial differential equations. The existence
and uniqueness of strong solutions for boundary problems of equation (1) in appropriate functional
spaces is proved by the method of energy inequality and mollifiers with variable step.
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