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Abstract

The weighted function of the memory dependent derivative can be selected according to the actual
situation compared with the fractional derivative, which has stronger expressiveness. This paper
mainly discusses the existence and uniqueness of the solution of the first-order memory depen-
dent differential equations. Find the exact solution of the first-order linear memory dependent
differential equations in special cases. Firstly, a series of transformations are performed by using
the partial integral-pair equation, and then the vector series convergence is further demonstrated
by constructing the Picard iteration sequence, which proves that the solution of the equation sys-
tem exists when its delay is small enough and the weighted function is first-order differentiable;
and then the solution is demonstrated uniquely by the Grownwall inequality. Find the exact solu-
tion of the first-order linear memory dependent differential equations when the weighted func-
tion takes a specific form. By comparing it with the solution of the ordinary differential equations,
it is found that the solution is more and more close when the delay is larger.
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Figrue 1. (a) (b) When 7z =1, memory dependent derivative differential equation with constant differential equation
component u and component v; (c) (d) When 7 =0.5, memory dependent derivative differential equation with constant
differential equation component u and component v
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