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We introduced an analog of the logarithm of the Dedekind eta function, and

established the transformation formula. To describe this, we used the Dedekind sum which was defined
before. This formula is similar to the classical formula for the logarithm of the Dedekind eta
function. As an application, we obtain another proof of the reciprocity law for our Dedekind sums.
Moreover, we introduced an analog of the Lambert series, and established the transformation
formula. To describe this, we introduced the generalized Dedekind sum. This formula is similar to
the classical formula for the Lambert series. As an application, we established the reciprocity law
for the generalized Dedekind sums.

In the above results, we obtained an analog of the cotangent function. Using this function, we
obtained an analog of A. Baker, B. Birch, and E. Wirsing"s theorem, which is a result for the
non-vanishing the Dirichlet series at 1.
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