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Abstract

The continuous-time random walk (CTRW) model is an important tool for studying anomalous dif-
fusion. This paper introduces stochastic resetting on this basis. Traditional CTRW models are
widely used to describe anomalous diffusion processes, but their ability to describe non-equilib-
rium steady states, relaxation processes, and ergodicity breaking is limited. Therefore, we propose
a CTRW framework with state-dependent resetting, where the diffusion waiting time and resetting
waiting time follow exponential distributions with different parameters, and the jump length fol-
lows a Gaussian distribution. Using the Fourier-Laplace transform method, we derive analytical
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expressions for the probability density function of particle positions and their moments at various
orders. Numerical simulation results show that the system exhibits three behavioral stages at dif-
ferent time scales: initial linear growth dominated by diffusion, an intermediate relaxation stage
governed by the competition between resetting and diffusion, and ultimately the attainment of a
non-equilibrium steady state determined jointly by the resetting rate and noise intensity. This
model provides a new theoretical tool for understanding the regulatory role of stochastic resetting
in diffusion systems and is applicable to modeling in various fields such as optimal search, bio-
molecular motion, and network recovery.
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Figure 1. First-order moment fitting plot, with the parameters as follows: Reset probability » = 0.1, Reset position
x, =1.5, Initial position x, =0, Waiting time parameter « = 0.2, Reset time parameter £ = 0.5
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Figure 2. Second-order moment fitting plot, with the parameters as follows: Reset probability » = 0.1, Reset
positionx, =1.5, Initial position x =0, Waiting time parameter « = 0.2, Reset time parameter S = 0.5
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Figure 3. Variance fitting plot, with the parameters as follows: Reset probability » =0.1, Reset position
x, =1.5, Initial position x, =0, Waiting time parameter « = 0.2, Reset time parameter S =0.5
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