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Abstract: Considering the main indexes in the economy-environment system have the characteristics of time
memory, a fractional Solow model with environmental purification is put forward in order to analyze the system.
Discretization method is presented to solve the model, then nonlinear dynamics theory, numerical simulation
and parameter analysis method are implemented to analyze the dynamic evolution mechanism of economy
environment system influenced by environmental pollution index and pollution abatement intensity, and to
analyze the dynamic behavior influence of different fractional orders on the model. Results show that the frac-
tional order Solow model has so high a sensitivity to environmental pollution index and pollution abatement
intensity that bifurcation happens near the critical parameters, then the limit cycles phenomenon, namely eco-
nomic cycle, appears. Further, increased pollution abatement investment can curb economic recession to some
extent. Our fractional order model has more advantages than integer order models in describing the economic

environment system.
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Fig. 1 The trend plot of the environmental purification function with 6=0.5, D=100, g=1.6
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Fig. 7 The time series plot with parameter ¢ in the vicinity of i,
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Fig. 8 K-P phase plot of model (9) under different fractional orders
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Fig. 9 The time series plot of model (9) under different fractional orders
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