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Almost Sure Exponential Stability of The Split-step Backward
Euler Method for Stochastic Age-Structured Population System

Shen Fangfang', Xin Zhixian?, Zhang Qimin*, Ha Jincai®

(1. Business Department, Guizhou University ol Finance and Economics, [Tuishui 550600, China;

2. School of Mathematics and Information Science, North University [or Nationalities, Yinchuan 750021, China)

Abstract: In this paper, the split-step backward Euler method with high precision is applied to stochastic age-structured
population system. Under the certain assumed condition , the existence and uniqueness of the solution are given. Using discrete
semi-martingale convergence theorem, some criterion are established for almost sure exponential stability of numerical solution
corresponding to split-step backward Euler method. Finally, we give a stochastic age-structured population equation example to
conclude this research. Under certain assumptions, the existence and uniqueness of the solution are given, and the convergence
theorem of the discrete semi martingale is obtained,

Keywords : stochastic population system; exponential stability; split-step backward Euler method; semi-martingale con-

vergence theorem
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