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Abstract

Fractional calculus is a quantitative analysis of non-integer order integration and differentiation of

XESIH: M. BRI BN O RO ) EUE AR AEAEYE D], N BERE R, 2025, 14(6): 222-
235. DOI: 10.12677/aam.2025.146314


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.146314
https://doi.org/10.12677/aam.2025.146314
https://www.hanspub.org/

i85

functions. It is an extension of integer order calculus and has always demonstrated its unique ad-
vantages and irreplaceability in practical applications. Fractional order differential equations have
been applied in various fields such as biological infectious diseases, financial markets, control sys-
tems, and anomalous diffusion. At present, the existence and uniqueness of solutions to boundary
value problems of fractional differential equations is one of the key research topics. This article will
use functional analysis and other related tools to explore in depth nonlinear boundary value prob-
lems with integral boundary conditions. Firstly, we will discuss the Green function solution for the
corresponding linear boundary value problem. Then, we will analyze the properties of the Green
function and use the fixed point theorem on cones to obtain the existence of positive solutions for
the boundary value problem. Finally, we will give an example to demonstrate the correctness of the
results.
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