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Difference equations related with higher genus algebraic curves
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Using the structure of integrable systems we have studied two kinds of expansions
of the theta function associated with a Riemann surface of an arbitrary genus. One is the Taylor
expansion of the theta function at an arbitrary point on the theta divisor. We have determined the
initial term as the Schur function . The other is the expansion of the theta function considered as a
function on the direct product of the Riemann surface. We have described the initial term of the
expansion in one of the variables of the product by the explicitly given derivative of the theta
function. As an application of the these results we have generalized the celebrated Riemann®s singularity
theorem. As other applications we have derived certain addition formulae of the multivariate sigma
function and proved the modular invariance of it.
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