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Abstract

In this work, we consider the solvability of a fractional-order p-Laplacian
boundary value problem on the half-line where the fractional differential
operator is nonlinear and has a kernel dimension equal to two. Due to the
nonlinearity of the fractional differential operator, the Ge and Ren extension of
Mawhin’s coincidence degree theory is applied to obtain existence results for
the boundary value problem at resonance. Two examples are used to validate
the established results.

Introduction

In this paper, we obtain existence results for the following fractional-order p-
Laplacian boundary value problem at resonance on the half-line with integral
boundary conditions:

Conclusion

Fractional differential equations are an efficient tool for describing the
memory of different substances and have become popular recently. In order



to further enrich this subject area, this work considers existence results for
fractional-order p-Laplacian boundary value problem on the half-line at
resonance where the differential operator is nonlinear and has a kernel
dimension equal to two. The proof of the main result is based on the Ge and
Ren coincidence degree theory, and the results obtained are new and extend
some current results to the two-dimensional kernel. Examples were given to
demonstrate the practicability and validity of our main results.
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