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Average orders of certain arithmetical functions
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Abstract. We consider the functions M(n), the maximum exponent
of any prime power dividing n and m(n), the minimum exponent of any
prime power dividing n. The sums

∑
n≤x M(n) and

∑
n≤x m(n) have

been well investigated in the literature. In this note, we will improve
known estimates of both the above sums under the assumption of the
Riemann hypothesis. We will also obtain �-type estimates for these sums
unconditionally.
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1. Introduction

A natural number n ≥ 2 can be written uniquely as a product of prime num-
bers,

n = pα1
1 pα2

2 . . . pαk
k , αi ≥ 1.

We define

M(n) = max{α1, α2, . . . , αk}
and

m(n) = min{α1, α2, . . . , αk}.
We also define M(1) = m(1) = 1. The sums

∑
n≤x M(n) and

∑
n≤x m(n)

have been well investigated in the literature. In 1969, Ivan Niven [10] proved
that ∑

n≤x

M(n) ∼ Bx, as x → ∞ (1)
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