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Abstract

In her 1938 paper on congruences involving Bernoulli numbers and
the quotients of Fermat and Wilson, Emma Lehmer expresses the
residues modulo prime powers of many power sums in terms of Bernoulli
numbers and sometimes Euler numbers. The Euler numbers often ap-
pear in the residues of alternating power sums. In this paper, we give
a new congruence for determining the residues of Euler numbers mod-
ulo a prime p. This congruence involves about p/6 summands of an
alternating power sum. Evaluating sums of reciprocal squares modulo
p, we found that there are eight Euler irregular pairs (p, p − 3) with
p < 5× 109.
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