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Abstract

In the paper finded the asimptotics of eigen numbers of discontinuous con-
dition Sturm-Liouville operators, learned the properties of the eigen numbers
of Dirichlet’s and Dirichlet-Neumann’s boundary problems and proved the sim-
plicity of zeros of the characteristic function of Dirichlet-Neumann’s boundary
problem.

Let’s consider on the interval (0, π) at the point a ∈ (0, π) the discontinuous
condition Sturm-Liouville equation:

−y′′ + q (x) y = λ2y, (1)

y (a + 0) = ay (a− 0) ,

y′ (a + 0) = α−1y (a− 0) , (2)

where (2) are discontinuity conditions, λ is a spectral parameter, q (x) is a real-
valued function in the space L2 (0, π), α ∈ R and α 6= 0, 1.

Note that taking

p (x) =
{

α, x < a,
1, x > a,

we can write problem (1), (2) in the form of the equation

−p (x)
(

1
p2 (x)

(p (x) y)′
)′

+ q (x) y = λ2y.

Let’s consider the following boundary conditions:

y (0) = y (π) = 0 (3)

y (0) = y′ (π) = 0 (4)

y (0)− y (π) = 0, y′ (0)− y′ (π) = 0 (5)

y (0) + y (π) = 0, y′ (0) + y′ (π) = 0. (6)

For α = 1 the asymptotics of eigen numbers for (1), (2), (3) (Dirichlet prob-
lem), (1), (2), (4) (Dirichlet-Neumann problem), (1), (2), (5) (periodic problem),
(1), (2), (6) (antiperiodic problem) is known (see [3]). For α 6= 1, wew’ll study
the asymptotics of boundary value problems and distribution of eigen numbers of
the Dirichlet-Neumann problem on a real axis. For that at first we construct char-
acteristic functions of boundary value problems and their asymptotic expansions.
Assume that s (λ, x), c (λ, x), sπ (λ, x), cπ (λ, x) are the solutions satisfying the ini-
tial conditions s (λ, 0) = c′ (λ, 0) = sπ (λ, π) = c′π (λ, π) = 0, s′ (λ, 0) = c (λ, 0) =


