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A HARNACK INEQUALITY FOR THE SOLUTION

OF KOLMOGOROV EQUATION

Abstract

In the paper, an inequality of Harnack type is obtained for non-negative
solutions of Kolmogorov equations in one-dimensional case under the condition
of Cordes type.

In the paper we consider an operator of the form

L = a (x, y, z)
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∂x2
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∂
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, (x, y, t) ∈ R3, (1)

where the coefficient a (x, y, t) is measurable, bounded and satisfies the ellipticity
condition

0 < C1 ≤ a (x, y, t) ≤ C2. (2)

The equation Lu = 0 is called the Kolmogorov equation. This equation was first
introduced and investigated in A.N. Kolmogorov’s classic paper [1].

The paper is devoted to investigation of internal properties of the solutions of the
equation under consideration, i.e. to the proof of a Harnack type inequality under
the Cordes type condition. Note that subject to the Cordes type condition for
parabolic equations with discontinuous coefficients, the similar results were proved
in the works of Yu. Mozer [2], E.M. Landis [3] and R.Ya. Glagoleva [4]. In the
papers of N.V. Krylov and M.V. Safonov [5], Harnack inequality without restriction
of Cordes type condition was proved for solving parabolic equations with measurable
coefficients.

Recently, there is great interest to investigation of quality properties of Kol-
mogorov equations. So, for instance, in the papers [8,9]. Harnack type inequality
for non-negative values of this equation is obtained. [8] considers the Kolmogorov
equation in divergent form, where the Holder continuity condition with the exponent
α (0 < α < 1) is required from the coefficients of the equation and their derivatives.
Their methods are based on the mean-value theorem for solving the equation. In
the paper [9] the Kolmogorov equation in non-divergent form is considered and the
Holder continuity condition with the exponent α (0 < α ≤ 1) is required from the
coefficients.

In the present paper, such restrictions are not imposed: we consider the Kol-
mogorov equation in non-divergent form with a bounded and measurable coefficient
but subject to the Cordes type condition. The method used in the paper is very
close to Landis method, i.e. it is based on the lemma on increase of the solution of
Kolmogorov equation proved by the author in [7].

10. Denote by Ct1,t2;y1,y2

x0,R a cylinder defined by the inequalities:

t1 < t < t2, y1 < y < y2, |x− x0| < R.




