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In this research, we mainly obtained the following results: We expressed the
generating function of the domino tilings in the Aztec rectangle with connected holes by a
determinant of the matrix whose elements are hypergeometric series. We proved that the number of the
Schroder paths which restricted the height was expressed by a summation of some hypergeometric
series. We obtained almost same results on the Delannoy pathes. We proved positively a part of
Toyosawa conjecture on the hook formula of cylindric skew diagrams. We got many equalities,
contiguous relations, summation formulas, product formulas and so on for hypergeometric series
through an analysis of extended Narayana polynomials, extended Catalan numbers, extended Fibonacci
numbers, extended towers of Hanoi and so on.
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