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Analytic Exact Solution of One-Dimentional Nonautonomous Classical Harmonic Oscillator ™

WANG Peng?  WANG Shun-Jin!23V
1 (Department of Physics Sichuan University, Chengdu 610064, China)
2 (Institute of Physics Southwest Jiaotong University, Chengdu 610031, China)
3 (Center of Theoretical Nuclear Physics, National Laboratory of Heavy lon Accelerator Lanzhou, Lanzhou 730000, China)

Abstract One-dimensional time-dependent classical harmonic oscillator is a nonautonomous system with an SU(1,1) dynamical
symmeiry. By means of algebraic dynamics method, we have obtained its exact solution for the first time. As the time-dependent
stiffness of the harmonic oscillator assumes some elementary functions, such as power functions, trigonal functions, exponential
functions etc. , the exact solutions become analytic. The recently proposed “analytic approximation solution” is proved to be a

good approximation to the corresponding analytic solution under some conditions.

Key words algebraic dynamics method, SU(1,1) nonautonomous classical harmonic oscillator, analytic exact solution
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