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Abstract In this paper, we study the hybrid mean value of some Smarandache-type multi-
plicative functions and the Mangoldt function, and give two asymptotic formu-
lae.
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§1. Introduction

In [1], Henry Bottomley considered eleven particular families of interrelated
multiplicative functions, which are listed in Smarandache’s problems.

It might be interesting to discuss the mean value of these functions on {p“},
since they are multiplicative. In this paper we study the hybrid mean value of
some Smarandache-type multiplicative functions and the Mangoldt function.
One is C), (n), which is defined as the m-th root of largest m-th power dividing
n. The other function J,,(n) is denoted as m-th root of smallest m-th power
divisible by n. We will give two asymptotic formulae on these two functions.
That is, we shall prove the following:

Theorem 1. For any integer m > 3 and real number x > 1, we have

ZA(n)C’m(n):x+O< z >

oot log z

where A(n) is the Mangoldt function.

*This work is supported by the N.S.F.(10271093) and the P.S.F. of P.R.China.



150 SCIENTIA MAGNA VOL.1, NO.1

Theorem 2. For any integer m > 2 and real number x > 1, we have

2
ZA(n)Jm( =224+ 0 <logac>'

n<x

Using our methods one should be able to get some similar mean value for-
mulae. We are hoping to see more papers.

§2. Proof of the theorems

Now we prove the theorems. Noting that

Crn(p®) =", if mk <o <m(k+1) (1)
and
Cp(p™) < pim, )
then we have
> A(M)Cr(n) = > logpCr(p®) =Y _1ogpCrm(p) + Y log pCrm(p®). (3)
= prsz p<z pe<z
a>2
Let
[ 1, ifnis prime;
a(n) = { 0, otherwise,
then

" an) = n(z) = — +o< v )

e log z log® x
By Abel’s identity and (1) we have

Tt
Zlong Zlogpz Ylogn = m(x )10ga:—/2 7Ti)dt

p<lz p<lz n<lz

E x
—x+o(logx)+o(/2 bgtdt)—x—i—O(logx). )

From (2) we also have

Z log pCiy( Z Z log pCyn (p©) < Z Z logp - pm

pe<zx log x 1 log x 1
a>2 PANCAS log 2 PSCEO‘ 2<a< log 2 Pfl'a
1,1 1,1
< Y wwmtaLgmta (5)

2<a< loez
—"—log2

Therefore for any integer m > 3 and real number x > 1, from (3), (4) and (5)

we have
> An)Cnln) =2 +0 ().
log

n<x




Hybrid mean value on some Smarandache-type multiplicative functions and theMangoldt function' 151

This proves Theorem 1.
On the other hand, noting that

Jm(@*) = p**if mk < a <m(k+1)
and
T (p®) < pint,
then using the methods of proving Theorem 1 we can easily get Theorem 2.
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