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ABSTRACT. A positive integer n is called m-th power free number if it can not be 
divided by m-th power of each prime. The main purpose of this paper is to give a 
k-th power mean value formula for the m-th power free numbers. 

1. INTRODUCTION 

A positive integer n is called rn-th power free number if it is not multiples of 
2m , 3m , 5m , 7m ... pm and so on. That is, it can not be divided by n~-th power 
of each prime. Generally, one obtains all m-th power free numbers if he takes off 
all multiples of m,-power primes from the set of natural numbers (except 0 and 1). 
Let a(n, m) denotes the 'm-power free sequence. In problem 31 of [1], Professor 
F.Smarandach asked us to study the properties of this sequence. In this paper, we 
use the elementary methods to study the Inean value properties of this sequence, 
and give its k-th power rnean value formula. That is, we shall prove the following 
rnain conclusion: 

Theorem. For any positive integer x > 1 and n > 0, 'We have the asy'mptotic 
form'ula 

((~) + O(xk + ik ) 
x k +1 1 ((-k) O( k+...L) 
k+l ((m) + (( -mk) + X m 

~ _ m ('(m) + O(xl-m) 
((m). ("l (m) > 

'Whe're ((n1,) is the Riemrnan-zeta function. 

if k ~ 0; 

if k < 0 but k i- -1; 

if k = l. 

If 'm = 3, then the sequence become the cube free number, from our theorem 
we may deduce the following: 

Corollary. For any positive integer x > 1 and n > 0, we have the formula 

L ak(n, 3) ~. 
n:Sx 

if k ~ 0; 

if k -< 0 b'ut k i

if k = -l. 

l' , 

Key words and phrases. NI-th power free numbers; Mean value property; Asymptotic formula. 
* This work is supported by the N.S.F. and the P.S.F. of P.R. China. 

271 



2. PROOF OF THE THEOREM 

In this section, we shall lise elementary methods and the Euler sunlnlation for
mula to complete the proof of the theorem. First for any positive integer X' > 1 and 
n > 0, if k ~ 0, we have the asymptotic formula 

Furtherrnore, if k < ° but k #- -1, we have 

Note that 

F(m) = t J.L(n) = _1_ 
n=l nffi ((m) 

we have 

P'Cm) = 

From this formula, we can irnmediately get 



If k = -1, we have 

1 L-a(n, m,) 

L dm (log x m log d) 

_ logx 
- (('m) 

m t J.l(d~~gd + O(xl-m) 
n=l 

_ log X (' em,) O( l-m) 
- (( m) - m (2 (m) + x 

This completes the proof of the Theorem. 
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