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Abstract
The spectral methods have high accuracy and have been successfully used for  scientific computation. But the usual spectral methods are   only available for periodic problems and  non-periodic problems on bounded rectangular  domains. This feature limits their applications seriously. Recently, some authors  developed  the Jacobi approximation.and derived  a serious of  sharp result, which form the mathematical foundation of the Jacobi spectral method. In this talk, we first  present the main recent results  on the jacobi approximation and then the  Jacobi spectral method with their  applications, such as numerical simulations  for singular problems, certain problems on axisymmetrical domains and unbounded domains,  and exterior problems. We shall also discuss the useness of the corresponding results for spectral method on triangle, rational spectral method and the analysis of p-version finite element method.
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