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Abstract

Fractional calculus is a generalization of integer calculus, mainly studies the theory and applica-
tion of differential and integral of arbitrary order, because it is more suitable to describe mate-
rials and processes with genetic and memory characteristics, so it is widely used to solve problems
in many fields such as chaos and turbulence, random walk, statistics and random process, viscoe-
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lastic mechanics, electrochemistry and so on. At present, the existence and uniqueness of solu-
tions to boundary value problem of higher order fractional differential equation is one of the key
research topics. In this paper, with the help of functional analysis and other relevant tools, the
boundary value problem of nonlinear terms including fractional derivatives of unknown functions
is deeply discussed. First, the original boundary value problem is transformed into an equivalent
boundary value problem without derivative by reducing the order, then the properties of Green
function are analyzed, and then the uniqueness of the solution of the boundary value problem is
obtained by using the fixed point theorem of mixed monotone operator. Finally, an example is
given to illustrate the correctness of the results.
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