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1. In [1–8] periodic solutions to the Korteweg-de Vries (KdV) equation were investigated. Here we
consider the KdV equation with a loaded term. More precisely, consider the equation
qt = qxxx − 6qqx + γ(t) · q|x=0 · qx ,

x ∈ R,

t > 0,

(1)

with the initial condition
(2)

q(x, t)|t=0 = q0 (x),

where γ(t) is a given real-valued continuous function. We have to ﬁnd a real-valued function q(x, t),
which is π-periodic by x, i.e.,
q(x + π, t) ≡ q(x, t),

x ∈ R,

t > 0,

(3)

and satisﬁes the following smoothness condition:
q(x, t) ∈ Cx3 (t > 0) ∩ Ct1 (t > 0) ∩ C(t ≥ 0).

(4)

We should note that solutions to the KdV equation, with a self-consistent source, from the class of
rapidly decreasing at the inﬁnity functions were considered in [9–13], and periodic solutions to various
non-linear equations with a source were investigated in [14–18].
The aim of the paper is to give a procedure of construction of a solution q(x, t) to the problem (1)–(4)
using the inverse spectral problem for the Sturm–Liouville operator.
2. In the Item we give some information on the inverse spectral problem for the Sturm–Liouville
operator with a periodic potential [19]–[21].
Consider the following Sturm–Liouville operator:
Ly ≡ −y  + q(x)y = λy,

x ∈ R,

(5)

with a real-valued continuous π-periodic function q(x).
Denote by c(x, λ) and s(x, λ) the solutions to (5), satisfying the initial conditions c(0, λ) = 1,
c (0, λ) = 0 and s(0, λ) = 0, s (0, λ) = 1. The functions ∆(λ) = c(π, λ) + s (π, λ) is called the Lyapunov function or the Hill discriminant.
The spectrum of operator (5) is pure continuous and coincides with the set
E = {λ ∈ R : −2 ≤ ∆(λ) ≤ 2} = [λ0 , λ1 ] ∪ [λ2 , λ3 ] ∪ · · · ∪ [λ2n , λ2n+1 ] ∪ · · · .
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