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We obtained some fundamental results on the integral expressions and power series
expressions of the A-radial parts of either Whittaker functions or spherical functions for the standard
representations (i.e principal series and/or discrete series representations) of the Lie groups, GL(n,R),
Sp(2,R) and SU(3,1).The formulas of Whittaker functions of non-spherical principal series put a period on
the research history beginning from the studies of D. Bump and others, and we can expect various
applications of this result (this is a joint works with Taku Ishii of Seikei Univ.). We obtained an
explicit formulas of the matrix coefficients of the large discrete series of the Lie groups SU§2,1),
SU(3,1) (Joint wrok with T_Hayata, H. Koseki, and T. Miyazaki).This result gives a suggestion for study
of the reproducing kernels. We push forward the investigation oh the cell-decomposition of
Siegel-Gottschling fundamental domain of genus 2 (the first paper was a joint paper with T. Hayata).
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