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ON e-POWER ,-HAPPY NUMBERS

XIA ZHOU AND TIANXIN CAI

ABSTRACT. Let e and b be positive integers; an e-power
b-happy number is a positive integer, a such that ST ,(a) =1

for some r > 0. Here S, p(a) is the sum of the eth ,powers of

digits of a in base b and S7 ,(a) = S, 5(52751 (a)). Let

A={pprime: p| =1 and (p—1) | (=1}, P= ][] »
peEA

In this paper, we prove that arbitrarily long sequences of P-
consecutive e-power b-happy numbers exist for any e, b.

1. Introduction. For a € Z', we define S3(a) as the sum of the
squares the decimal digits of a. For a € Z*, let S3(a) = a, and for
r > 1, let S5(a) = S2(S5"(a)). A happy number is a positive integer
a such that S%(a) = 1 for some r > 0. In [4], Guy asked whether there
exist sequences of consecutive happy numbers of arbitrary length. In
2000, El-Sedy and Siksek [1] gave an affirmative answer to this question.

Let e and b be positive integers. In 2001, Grundman and Teeple [2]
first defined the so-called e-power b-happy number, i.e., they named
positive integer a an e-power b-happy number if 57 »(a) = 1 for some
r > 0: here S, p(a) is the sum of the eth powers of the digits of a in
base b and S; ,(a) = S, b(S’;_bl(a)).

Let

A={pprime: p|(b—1)and (p—1)|(e—1)}, P=]]p
pEA
If P > 1 for some e and b, there are no consecutive e-power b-happy
numbers. In fact, for any p € A,

k k k k
Se7b<zaj><bj>EZa;EZajEZaijj (mod p).
j=0 j=0 j=0
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