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We recall that the ‘even-index’ Bernoulli numbers, B;,, are defined by the generating
function relation:
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and the ‘odd-index’ Euler numbers, F5, 1 by the relation:
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Then, the following identities link the Bernoulli numbers with the Reimann-Zeta func-
tion, ((s). For the even-index Bernoulli numbers, we have
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for integers, m > 1. Note also the connection that (2-e) has with the tangent function:
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Similarly, for the odd-index Euler numbers we have
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for integers, m > 0. We also get,
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where By =1, By = —%, and By,41 = 0 for n > 0.
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where £y =1, and E5,, = 0 for n > 0.

NOTE: From (4-e) and (4-0), we can see that By, are rational numbers, while gi’fll

are positive integers. We also have the following inter-relation:
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H. Chen [1] rediscovers Euler’s formula ((2) = %2, using a simple transformation. Here,

we give such transformations in more dimensions. Observe the appearance of Euler and
Bernoulli numbers measuring deficiencies of these transformations in “fitting” a cube into a
tetrahedron.

Denote O™ := m-dimensional unit cube, and the m-dimensional tetrahedron given by
A™:={ulu; +ug + - +um < 5,u; > 0} and apply the transformation:

v = sin(uy) vy — sin(ug) e = stn(um )

cos(uz)’ cos(ug)’ cos(uy)

on A™ then denoting the resulting domain by R,, we find that
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for m > 1. And also that,
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