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Abstract In this paper., a new space-time nonlinear transformation is proposed and applied to a class of
time-varying nonlinear systems. Then the integrability condition of the system is derived by coordinate
transformation, and the linear differential equation with constant coefficients is obtained. Based on the
inverse nonlinear transformation and the analytic solution of linear differential equations with constant
coefficients, the exact solution of the original system is derived. The 1/2 order Bessel equation is taken
as a special case of this kind of time-varying nonlinear system, and its exact solution is obtained by using
this theory. Finally, the effectiveness and correctness of the proposed method are verified by some nu-

merical simulations.
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Fig. 12 The exact solutions and numerical data of Eq. (8) with different orders at p=—2 and ¢g=1: (a)n=0.5;
(b)) n=1.0;(c) n=1.5;(d) n=0.5;(e) n=1.0;(f) n=1.5
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