Homology of q-cycles

Ko-Ki Ito

Abstract

The Euler type integral defines a pairing between (singular) homology with local
coefficients and (twisted) de Rham cohomology([1]), and its g-analogue has been
introduced in [2]. This g-analogue is also explained in terms of a comparison
isomorphism between (Cech) cohomology with local coefficients and (twisted) de
Rham cohomology in [3]. The author has introduced a g-analogue of D-module
(g-difference module) in the case of dimension 1 for the purpose of understanding [3]
sheaf-theoretically and for solving the conjectures (Cech-de Rham isomorphism, Euler
number, vanishing theorem) in [3]. ([5][6]) The cohomology in [3] describe (its dual
of) the solution complex of our g-difference module.

In this paper, we introduce homology to be dual of the above g-cohomology. g-cycles
in [2] correspond to g-analogues of (noncompact) locally finite chains. We need
regularize Jackson integrals over such g-cycles. Essentially, a regularization of such a
g-cycle has been introduced in [3]. Nevertheless, such a regularization has not been
understood as a compact chain. Thus, we introduce g-cycles including compact ones
in the case of dimension 1.
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