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Abstract. In this work, we concentrate on a boundary value problem set on a singular
domain containing a cuspidial point. In our study, we obtained some existence and maximal
regularity results. Our strategy is based on the study of a boundary value problems for a
class of an abstract fourth-order differential equations with the use of the fractional powers

of unbounded linear operators.
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1 Origin of the Problem and Motivation

Boundary value problems posed on singular or irregular domains continue
to attract considerable attention due to both their mathematical complexity
and their relevance in modeling diverse physical processes. Singular geome-
tries such as cusps naturally arise in several applied contexts, and therefore
understanding the solvability and regularity of partial differential equations
on such domains remains of great interest. Numerous contributions address-
ing these issues can be found in [1, 17, 22, 23, 25, 29] and the references
therein. Among higher order partial differential equations, biharmonic equa-
tions play a particularly prominent role. Theyappear in a wide range of
applications including thin plate theory, phase field models for multiphase
systems, interface motion, image processing, and flows in Hele-Shaw cells.
Furthermore, many problems from elasticity theory can be reformulated as
biharmonic equations equipped with physically motivated boundary condi-
tions. As a result, biharmonic problems have been studied using analytical,
numerical, and functional analytic approaches;see, for example, [3, 28]. We



