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Abstract

In recent years, discrete modets have emerged to ptay an important rote in the study of

immune response especiatty in the probtem invotving human immunodeficienqy virus (HlV)

infection,teading to AIDS. fu infection of target immune cetl.s by HIV mainl.y takes ptace in

the Lymphoid tissue, cettutar automata (CA) modets thus represent a significant step toward

understanding how the infected poputation is dispersed. Motivated by these considerations,

we introduce a stochastic CA model for HIV dynamics and exptore the spatiotemporat
pattern of infection. The model is successfut in reproducing typical, evotution of HIV which is

observed in the dynamics of CD4+T cetts and infected CD+T cetts in infected patients. The
geographicat resutt on cetl distributions ittustrates how infected cel,ts can be dispersed by

spatial communities. We have found the pattern formation is based on the retationship

among cetl states, the set of [oca[ transition rutes, the conditions and the parameters in the

systems. The main finding is that the emergence of dead cetts baniers greatty controts the

pattern formation in our system, by timiting infections and the manner in which the

infection dynamics is brought to the last phase after the barrier is destroyed.


