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Abstract: The paper investigates the well-posedness and optimal contraception control problem for a class of size-
structured nonlinear time-varying vermin diffusion model. The state system is described by a second-order partial integro-
differential equation. This system has an important particular situation, that is, the mortality rate is divided into natural
mortality rate and additional mortality rate. The solution of the system is separable with respect to size and spatial position,
thus dividing the system into two subsystems. The comparison principle and fixed point theorem are used to prove the
existence, uniqueness, non-negativity and boundedness of the separable form of the solution. The existence of the optimal
strategy is proved by Mazur’s theorem. The adjoint system is derived and the necessary conditions for the optimal strategy
are given by means of tangent-normal cones technique of the convex set. The results lay a theoretical foundation for the
practical applications of the model. Finally, the backward difference scheme and chasing method are used to simulate the
solutions of the subsystems.
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