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Impact of impulsive effect on a population dynamical behavior

in a polluted environment

ZHANG Hong*'*, MENG Xin-zhu’, CHEN Lan-sun'"’

( 1. Dept. of Appl. Math., Dalian Univ. of Technol., Dalian 116024, China;
2.Dept. of Math. , Jiangsu Univ. , Zhenjiang 212013, China;
3. School of Sci. » Shandong Univ. of Sci. and Technol., Qingdao 266510, China;
4. Minnan Sci. and Technol. Inst. ., Fujian Norm. Univ. , Quanzhou 362332, China )

Abstract: A mathematical model to study the effect of a toxicant impulsively emitted into the
environment from external sources and toxin excreted by some factors on a single biological species, is
proposed and analyzed. It is also assumed that the toxicant emission and toxin excretion are used in
the same simultaneous periodicity. By using the comparative results of impulsive differential equations
and some known results of a single species Logistic model, it is observed that the population is extinct
on condition that the impulsive period is lower than some threshold value. When the impulsive period
is higher than this critical value, the population is shown to be permanent. It is also proved that the
permanent conditions assure that there exists a unique positive periodic solutions which is globally

asymptotically stable.

Key words: impulse; polluted environment; periodic solutions; permanence; extinction; globally

asymptotically stable



