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The purpose of this research is to study the special functions and the
integralble systems, such as the general hypergeometric functions(HGF) on the Grassmannian, the HGFs
defined by matrix integral, and the general Schlesinger system, from the unified point of view
using Twistor theory, Random matrix. We obtained the following results. (1) We study the relations
between a class of semi-classical orthogonal polynomials, related with the general HGF, and a class
of the general Schlesinger systems using Twistor theory. 2 We considered a matrix integral
version of the Gauss hypergeometric, Kummer’ s confluent hypergeometric, Bessel, Hermite-Weber and
Airy. We found the relation of them to the theory of semi-classical orthogonal polynomials and to
guantum Painleve equations. We also presented a conjecture for the systems of partial differential
equations characterizing the functions defined by matrix integrals and showed the conjecture is true

for some particular cases.
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