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§1. Definition and simple properties
For any positive integer n, the famous Smarandache function S(n) is defined as the smallest

positive integer m such that n | m!. That is,
S(n) =min{m: n|m!, neN}. (1.1)

Many people studied the lower bound of S(n).

M. Le [16]. Letp > 2 be a prime. Then S (277" (2P — 1)) > 2p + 1.

J. Su [35]. Letp>5 be aprime. Then S (2P~(2P — 1)) > 6p+ 1.

J. Su and S. Shang [36]. Letp > 7 be a prime. Then S(2P +1) > 6p + 1.

M. Liang [23]. Letp > 7 be a prime. Then S(2P £1) > 8p+ 1.

T. Wen [40]. Let p > 17 be a prime. Then S(2° £1) > 10p + 1.

C. Shi [33]. Letp > 17 be a prime. Then S(2° £1) > 14p + 1.

X. Wang [38]. For any m € N, let p > 9m?(logm + 1)3 be a prime. Then S(2P — 1) >
2mp + 1.

F. Li and C. Yang [20]. Let a and b be distinct positive integers, and let p > 17 be a
prime. Then S (a? +bP) > 8p + 1.

P. Shi and Z. Liu [34]. Let a and b be distinct positive integers, and let p > 17 be a
prime. Then S (a” +bP) > 10p + 1.

L. Gao, H. Hao and W. Lu [6]. Let a and b be positive integers with a > b, and let
p > 17 be a prime. Then S (a? — V) > 8p + 1.

J. Wang [37]. Let F,, = 2°" + 1 be the Fermat number. Then S(F,) > 8-2" 4+ 1 for
n > 3.

M. Zhu [55]. Let F,, = 22" + 1 be the Fermat number. Then S(F,) > 12-2" 4+ 1 for
n > 3.

M. Liu and Y. Jin [26]. Let F,, = 22" + 1 be the Fermat number. Then S(F,) >
4(4n+9)-2" +1 forn > 4.
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M. Bencze [2]. For positive integer sequences my,- - ,m,, we have
n n
S(Iln%>fg§25(mky
k=1 k=1

M. Le [17]. There are infinite many n € N such that S(n) < S(n — S(n)).
The distribution properties have also been studied.

W. Zhu [56]. Letm = plTlng . -pf", where p1,p2,- -+, Pk are distinct primes. For any
n € N, we have

ny o 17T m
S(m")=n lréllagxk{(pl 1)TZ}+O(lnmlnn>.

M. Le [15]. For any distinct positive integers k and n, logg. S (nk) 18 never a positive
integer.
F. Du [4]. 1. Assume that n = pips---px, where p1,pa, -+ ,px are distinct primes.

1
Then Z 5@ can not be an integer.
d|n

1
2. Suppose that n = p*, where p > 2 is a prime and T < p. Then Z % can not be an
d|n

integer.

3. Letn = p{lpg"’ - -pfk_’ll - Pk, where p1,pa, -+, p are distinct primes. If S(n) = pg, then
1
—— can not be an integer.
2500 ’

L. Huan [9]. 1. Assume that n = pips - - pi, where p1,pa,--+ ,pr are distinct primes.

Then we have
2k72 2k71

[15@ =pi-p3---pi s pi
d|n

B. Liu and X. Pan [25]. For any positive integer n, the formula

S(2)S(4)- - S(2n)
SMSE)---S@n—1)

is an integer if and only if n = 1.

A. Zhang [49]. For integer n > 1, we have

1 1
— 1 1<m< i i =1 — .
n|{m <m <n,S(m) is a prime}| +O<lnn>

W. Xiong [43]. Define
ES(n)={a:1<a<mn,2]|S(a)}, 0OS(n)=H{a:1<a<n,2{S(a)}.

Then for integer n > 1, we have
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Q. Liao and W. Luo [24]. Let p be a prime and « be a positive integer.

1) For any positive integer r and o = p", we have
Sp*) =p™ =" +p.
2) For any positive integer r, t € [1,r] and o = p" — t, we have
S(pa) — pr—i-l _pr-
3) For any positive integer v, t € [r + 1,p" —p"~1] and a = p" — t.
@) If
n—1
a=p —r =3 (-1 — k) + (~1)"pF
i=1
with
ki <pti~t(p—1)—1, 1<i<n-—1,

then we have

Sp*)=@(p-1) (p'” + Z(l)ip’“) +(=1)"p.

(1) If
n—1
a=p —r— Z(*l)i’l(P’“i — k) + (=1)" (" - 1)
=1
with t € [1,ky] and
ki <phtp-1) -1, 1<i<n-—1,

then

S(p*) =(p-1) (pr + Z(—U%’“) :

Q. Liao and W. Luo [24]. Let ¢(n) be the Euler function and let o(n) be the sum of

the different positive factors for n.

1) For any positive integer k, there are no any prime p and positive integer m coprime with
p, such that ¢(pm) = S(p*) and S(p*) > S(m").

2) For any positive integer k, if there are some prime p and positive integer m coprime with
p, such that ¢(p?>m) = S(p**) and S(p?*) > S(mF), then p = 2k+1 or 2 # p < k. Furthermore,

(I) If 2k + 1 = p, then

(p,m) = (2k+1,1), (2k+1,2), (2,3).
(I1) If 2 <p <k, then k > 3 and

2 < ¢(m) < k=Ll = 2(mod3),

2 < ¢(m) < 2’“2;"“, otherwise.
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3) For any positive integer k, if there are some prime p and positive integer m coprime
with p, such that ¢(p®m) = S(p®*) and S(p™*) > S(m*). Then ak +1 > p*~3(p? — 1) and
1 < ¢(m) < q, where

ak+1=gp*3(p*—1)+r, 0<r<p*3(p*-1).

4) For any positive integer k, there exist some prime p and positive integer m coprime with
p, such that ¢(p>m) = S(p**) and S(p*F) > S(m*), m =1,2.
Q. Liao and W. Luo [24]. 1) For any prime p, there is no any positive integer « such
o(p®)
S(p*)
2) Let p be an odd prime, a > 1 and n = 2%p.

that

18 a positive integer.

o0
) Ifz {%} >« and o(n) is a positive integer, then 2! = 1(mod p).
i=1

S(n)

(I1) Ifz [%} < «a and a(n) is a positive integer, then
i=1

S(n)

2o+l 1 2¢
U(n):m and p:mS( )—1

S(n) d d ’

where d = (2°T' — 1, 5(2%)) and 0 <m < d.

§2. Mean values of the Smarandache function
C. Yang and D. Liu [45]. Define o(n) = Zd. For any real x > 3 we have

d|n
7T2 1‘2 332
S =T 0 (7).

Y. Wang [39]. For any real x > 2 we have the asymptotic formula

ST ro ()

= In® z
W. Yao [48]. Let A(n) be the Mangoldt function. For any real x > 1 we have

3" An)S(n) = e <W> .

4 log x

n<zx

B. Shi [31]. Let k be any fized positive integer. For any real x > 1 we have

ZA<n)s<n)=x2§; G +o( - )

i E+1
e log* x log"" "z

where ¢; (i =0,1,--- k) are constants, and co = 1.
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Z.Lv [28]. Letk be any fived positive integer. For any real x > 2 we have the asymptotic

formula
sty —ssEt=2¢ (3t -9 jof 2
3500 =550 = 3¢ (3) 1 oo 0 ke )
where ((s) is the Riemann zeta function, ¢; (i = 1,2,--- k) are computable constants, and
c1 = 1.

J. Ge [7]. The Smarandache LCM function SL(n) is defined as the smallest positive
integer k such that n | [1,2,--- k], where [1,2,--- k] denotes the least common multiple of
1,2,--- k. Let k be any fized positive integer. For any real x > 2 we have the asymptotic
formula

st — syt =2 (325 4 4o 2
S s =57 =3¢ (5) oo 0 ke )
where ((s) is the Riemann zeta function, ¢; (i =1,2,--- k) are computable constants.

X. Fan and C. Zhao [5]. Let d(n) be the divisor function. For any real x > 2 we have

7T4 1‘2 IE2
> S(n)d(n) = S5 +0 <ln2 x) .

n<z

Z. Lv [29]. Let k > 2 be any fized positive integer. For any real x > 1 we have

22 bz x?
S(n)d(n) = — - — L 0
Z (n)d(n) 36 lnx+z In*z * (lnlﬂ'lx>7
n<lzx =2
where ¢; (i =2,3,--- , k) are computable constants.
M. Zhu [54]. Define o4(n) = Zdo‘, a>1. Let k > 2 be any fized positive integer. For
d|n

any real x > 1 we have

k
_a+2C@) 2 qneatt et
2 Stoa(m) = =5 T+ T O\ e )

where ¢; (i =2,3,--- , k) are computable constants.
H. Zhou [53]. Let k > 1 be any fized positive integer. For any complex s with Re s > 1

we have

= A(n¥)
2 55 ke
Y. Guo [8]. Define a function F(n) as follows:
0, if n=1,
aipr +agpa + -+ anpy, if m>1 and no=pipy® -y

Let k > 1 be any fized positive integer. For any real x > 1 we have

2

k C; 'CCQ X
3 (F() - 560)* = 3-S5 10 (W> |

n<x i=1
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where ¢; (i=1,2,--
C. Shi [32].

2
T
-, k) are computable constants, and ¢; =

For any positive integer k, the Smarandache kn-digital sequence a(k,n) is
defined as all positive integers which can be partitioned into two groups such that the second
part is k times bigger that the first. For 1 <k <9 and real x > 1 we have

S(n)  3w?
;a(k,n) = ﬁlnlnerO( ).

C. Yang, C. Li and D. Liu [44]. For any real x > 2 we have

3 $%(n) = %(‘2“;3 +o< z ) :

e In”

2 2 2
5= 80 _ (s +o<“; )
= n 3lnz n“x

W. Huang [11]. Let k > 1 be any fized integer. For any real © > 2 we have

Zsk k+1) xk:Jrl L0 (Ik+1)

e k+1 Inz ]n21'
Sk 20(k+1 k k
Z (”):C(+)_I+O($2 >
= n k+1 Inx In“ z

C. Li, C. Yang and D. Liu [19].

Let P(n) denote the largest prime factor of n. For
any real x > 2 we have

ZS(n —xln2—|—6—+0 .
n<$P(n Inz In® 2

M. Yang [46]. For any real x > 2 we have
) Lo (mlnlnx) 7
e SL (n) Inz
P(n) 240 (mlnlnx) .
= SL(n) Inx

L. Li, J. Hao and R. Duan [22]. For any real x > 1 we have

ZlnS(n) =zlnz+ 0 (z).

n<z

Z. Liu and P. Shi [27]. For any real x > 3 and 8 > 1 we have

3" (S(n) — P(n))’ = ﬂ +0 (xw> .

< (ﬁ—i— 1) Inz n?zx
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W. Huang [12]. Forn = p{*p5?---pp*, we define w(n) = p1 +p2 + -+ + pr. For any
real x > 2 we have
23 3
Y Sm)ywn) =B~ +0 (5,
n<x Inz In”z

where B is computable constant.
G. Chen [3]. Define H(n Z S(r)S(s). Let k > 1 be any fized positive integer.

[r,s]=n
For any real x > 1 we have

k
d; - a3 x3
E H(n :E O ],
n<z ( ) =1 lnlx <1nk+1x>

where d; (i =1,2,--- k) are computable constants, and dq =

Q. Yang [47]. For any real § <1, the series

=1
Z S(n)5

n=1

diverges.

For any real € > 0, the series
o0

1
2. SE®

CONVETgES.

§3. Mean values of the Smarandache function over sequences
W. Zhang and Z. Xu [50]. Let a(n) denote the square complements of n. For any real

x > 3 we have the asymptotic formula

ZS(a(n))g~1§l+O(gE;>.

e In“x

H. Li and X. Zhao [21]. Let ri(n) denote the integer part of k-th root of n. For any

real x > 3 we have
2 21+ 21+
S( —+O0| —— .
Z rk (k‘ + 1) Inx * 1n2 T

n<z

J. Ma [30]. Define L(n) =1[1,2,--- ,n]. For any real x > 1 we have

3 S (L(n) = %x +0( i )

n<zx
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E(k+1
Q. Wu [41]. Define Z(n) = min{k in < (;)} Let k > 2 be any fized positive
integer. For any real x > 1 we have
72 (22)F N oi(22)3 o}
S(Z = . , 0
Z (Z(n) = 35 1gn +§ iz TO\ s )
where ¢; (1 =2,3,--- k) are computable constants.

H. Zhao [51]. Let ax(n) denote the k-th power complements of n. For any real © > 3
we have

> (S(ar(n)) = (k= 1)P(n))* = 20(3) =2 o < o3 > |

e 3 . Inz 1112 x

W. Huang [10]. Define u(n) =min{k:n < k(2k — 1)}. Let k > 2 be any fized positive
integer. For any real x > 1 we have

> 5 (u(n) = o o) + i ci(22)8 +0 ot
= 144 In\2z = In 2z nftle )’
where ¢; (1 =2,3,--- , k) are computable constants.

Q. Zhao and L. Gao [52]. Define W(n) =min{k:n < k(B3k+1)}. Let k > 2 be any
fized positive integer. For any real x > 1 we have

2 (32)F = bi(3a)? zt
S (W =—" + , +0 | ——1,
; W) = 586 " tnvas ; In’ 3z g
where b; (i =2,3,---,k) are computable constants.
W. Huang and J. Zhao [14]. Define
. 1 1
up(n) = mln{m—i— im(m— H(r—2):n<m+ §m(m— 1)(r—2),reN;r > 3},
1 1
ve(n) = max{m—i— im(m— D(r—2):n>m+ im(m— H(r—2),reN,r> 3}

Let k > 2 be any fized positive integer. For any real x > 1 we have

_ m? 20r—2)1) o= (2 —2)2)? o3

B 2 Q0 —2)2)F & (20 —2)7)3 ot

r—23 1In 2(r —2)x

n<z

where ¢; (i =2,3,--+ ,k) are computable constants.
W. Huang [13]. Define a(n) =n — u,(n) and b(n) = v.(n) —n. Let k > 1 be any fized
positive integer. For any real x > 1 we have

- 8+v/272 T e
Z S(n)a(n) 63(r — 2) ' o <1n2 296) ’

n<lx

wlon
=)

[\

S
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8\4/571'2 ri ri
2 S = 63(r2)i'ln2x+0<1n22x '

n<z
R. Xie, L. Gao and Q. Zhao [42]. Define gq4(n H Let k > 1 be any fized positive
d|n
d<n

integer. For any real x > 1 we have

S (5 st (e 1) P Z (ﬁw)

n<x

where ¢; (i =1,2,--- k) are computable constants, and

30 H0)

B. Li, J. Guo and H. Dong [18]. Define

(n) 1, if n=1,
U(n) =
max {aap1,aopa,--- ,appr}, if n=p{"py* - por.

Let k > 2 be any fized positive integer. For any real x > 3 we have

> (8 o)) = (k= U = 3¢ (3) #1040 (f{%) -

n<x

J. Bai and W. Huang [1]. Let A denote the set of the simple numbers. Let k > 2 be

any fized positive integer. For any real x > 2 we have

Bkarl k kaﬂ okl
k
7;15 lnsr:JrZZ (lnk"’laj)7
neA
FE\/xnl
Z —Dlnlnx—k\/M—FO(ﬁ),
= S(n Inz Inz
neA

where B, D, E, C; (i=2,3,---,k) are computable constants.

References

[1] Jiazhi Bai and Wei Huang. On the mean value properties of the sequence of simple numbers
for the Smarandache function S(n). Henan Science 35 (2017), no. 4, 521 - 525. (In Chinese
with English abstract).

[2] Mihaly Bencze. An inequality for the Smarandache function. Smarandache Notions Journal
10 (1999), 160.



Vol. 12 A survey on Smarandache notions in number theory I: Smarandache function 141

3]

[14]

[15]

[16]

Guohui Chen. On the least common multiple product of Smarandache function. Journal
of Southwest University (Natural Science Edition) 35 (2013), no. 10, 63 - 66. (In Chinese
with English abstract).

Fengying Du. On a conjecture of the Smarandache function S(n). Pure and Applied Math-
ematics 23 (2007), no. 2, 205 - 213. (In Chinese with English abstract).

Xuhui Fan and Chunxiang Zhao. On the hybrid mean value of the Smarandache function
and the Dirichlet divisor function. Pure and Applied Mathematics 24 (2008), no. 4, 662 -
665. (In Chinese with English abstract).

Li Gao, Hongfei Hao and Weiyang Lu. A lower bound estimate for Smarandache function
on sequence a? — bP. Journal of Yanan University (Natural Science Edition) 33 (2014), no.
3, 1 - 3. (In Chinese with English abstract).

Jian Ge. Mean value of F. Smarandache LCM function. Scientia Magna 3 (2007), no. 2,
109 - 112.

Yanchun Guo. A new additive function and the F. Smarandache function. Scientia Magna
5 (2009), no. 1, 128 - 132.

Le Huan. On the properties of Smarandache function and its related functions. Journal of
Southwest University (Natural Science Edition) 35 (2013), no. 4, 67 - 70. (In Chinese with
English abstract).

Wei Huang. One hybrid mean value formula involing Smarandache function. Science Tech-
nology and Engineering 9 (2009), no. 16, 4750 - 4752. (In Chinese with English abstract).

Wei Huang. Smarandache involving function and its asymptotic formula. Journal of Jishou
University (Natural Science Edition) 32 (2011), no. 5, 9 - 10. (In Chinese with English
abstract).

Wei Huang. Hybrid mean value of F. Smarandache function and the prime factor sum func-
tion. Journal of Chongqing University of Posts and Telecommunications (Natural Science
Edition) 24 (2012), no. 6, 804 - 806. (In Chinese with English abstract).

Wei Huang. Mean-value estimate for two Smarandache hybrid functions. Journal of Jishou
University (Natural Science Edition) 37 (2016), no. 3, 1 - 3. (In Chinese with English
abstract).

Wei Huang and Jiaolian Zhao. Mean-value estimate for two Smarandache hybrid functions.
Pure and Applied Mathematics 26 (2010), no. 6, 890 - 894. (In Chinese with English
abstract).

Maohua Le. The integral values of logy. S (nk ) Smarandache Notions Journal 11 (2000),
71 - 72.

Maohua Le. A lower bound for S (27! (27 — 1)). Smarandache Notions Journal 12 (2001),
217 - 218.



142

H. Liu No. 1

[17]

[23]

[24]

[25]

[26]

[27]

Maohua Le. An inequality concerning the Smarandache function. Journal of Foshan Uni-
versity (Natural Science Edition) 26 (2008), no. 3, 1 - 2.

Bo Li, Jinbao Guo and Hailang Dong. On the average variance of the Smarandache com-
posite function. Journal of Yanan University (Natural Science Edition) 32 (2013), no. 2, 4
- 6. (In Chinese with English abstract).

Chao Li, Cundian Yang and Duansen Liu. On the average value distribution of the S-
marandache function. Journal of Gansu Sciences 22 (2010), no. 3, 24 - 27. (In Chinese with
English abstract).

Fenjii Li and Changyu Yang. A lower bound estimate problem for the Smarandache func-
tion. Journal of Northwest University (Natural Science Edition) 41 (2011), no. 3, 377 - 379.
(In Chinese with English abstract).

Hailong Li and Xiaopeng Zhao. On the Smarandache function and the k-th roots of a
positive integer. Research on Smarandache problems in number theory. Vol. I, 119C122,
Hexis, Phoenix, AZ, 2004.

Ling Li, Jun Hao and Rui Duan. On a conjecture of F. Smarandache function. Journal
of Changchun Normal University (Natural Science Edition) 30 (2011), no. 4, 11 - 12. (In
Chinese with English abstract).

Ming Liang. A lower bound for the values of Smarandache function of Mersenne numbers.
Journal of Guangdong University of Petrochemical Technology 24 (2014), no. 4, 47 - 50.
(In Chinese with English abstract).

Qunying Liao and Wenli Luo. The explicit formula for the Smarandache function and
solutions of related equations. Journal of Sichuan Normal University (Natural Science
Edition) 40 (2017), no. 1, 1 - 10. (In Chinese with English abstract).

Baoli Liu and Xiaowei Pan. On a problem related to function S(n). Scientia Magna 3
(2007), no. 4, 84 - 86.

Miaohua Liu and Yingji Jin. A lower bound for the values of Smarandache function of
Fermat numbers. Mathematics in Practice and Theory 45 (2015), no. 8, 283 - 286. (In
Chinese with English abstract).

Zhuo Liu and Peng Shi. On the g-th hybrid mean value of the Smarandache function.
Basic Sciences Journal of Textile Universities 25 (2012), no. 3, 335 - 338. (In Chinese with
English abstract).

Zhongtian Lv. On the F. Smarandache function and its mean value. Scientia Magna 3
(2007), no. 2, 104 - 108.

Zhongtian Lv. On a hybrid mean value of the F. Smarandache function and the divisor
function. Basic Sciences Journal of Textile Universities 20 (2007), no. 3, 234 - 236. (In
Chinese with English abstract).



Vol. 12 A survey on Smarandache notions in number theory I: Smarandache function 143

[30]

[31]

[32]

[33]

[34]

Jinping Ma. A hybrid mean value involving the Smarandache function. Journal of
Zhengzhou University (Natural Science Edition) 39 (2007), no. 1, 31 - 32. (In Chinese
with English abstract).

Baohuai Shi. The hybrid mean value of the Smarandache function and the Mangoldt func-
tion. Scientia Magna 2 (2006), no. 4, 98 - 100.

Chan Shi. On the hybrid mean value of the Smarandache kn-digital sequence and Smaran-
dache function. Scientia Magna 6 (2010), no. 4, 20 - 23.

Chan Shi. A lower bound estimate for the Smarandache function. Journal of Shangluo
University 28 (2014), no. 2, 9 - 10. (In Chinese with English abstract).

Peng Shi and Zhuo Liu. A new lower bound estimate for Smarandache function on sequence
aP+bP. Journal of Southwest China Normal University (Natural Science Edition) 38 (2013),
no. 8, 10 - 14. (In Chinese with English abstract).

Juanli Su. A lower bound estimate for the Smarandache function. Basic Sciences Journal
of Textile Universities 22 (2009), no. 1, 133 - 134. (In Chinese with English abstract).

Juanli Su and Songye Shang. A new lower bound estimate for the Smarandache function.
Pure and Applied Mathematics 24 (2008), no. 4, 706 - 708. (In Chinese with English
abstract).

Jinrui Wang. On the Smarandache function and the Fermat number. Scientia Magna 4
(2008), no. 2, 25 - 28.

Xiaohan Wang. The lower bound for Smarandache functions values of Mersenne numbers.
Journal of Northwest University (Natural Science Edition) 44 (2014), no. 3, 367 - 369. (In
Chinese with English abstract).

Yongxing Wang. On the Smarandache function. Research on Smarandache problems in
number theory. Vol. II, 103C106, Hexis, Phoenix, AZ, 2005.

Tianding Wen. A lower bound estimate for the Smarandache function. Pure and Applied
Mathematics 26 (2010), no. 3, 413 - 416. (In Chinese with English abstract).

Qibin Wu. A composite function involving the Smarandache function. Pure and Applied
Mathematics 23 (2007), no. 4, 463 - 466. (In Chinese with English abstract).

Rui Xie, Li Gao and Qin Zhao. On the mean value of a F. Smarandache function and the
greatest prime divisor function. Henan Science 29 (2011), no. 9, 1024 - 1026. (In Chinese
with English abstract).

Wenjing Xiong. On the parity of the Smarandache function. Pure and Applied Mathematics
24 (2008), no. 2, 363 - 366. (In Chinese with English abstract).

Cundian Yang, Chao Li and Duansen Liu. The properties of the Smarandache function.
Journal of Gansu Sciences 22 (2010), no. 1, 24 - 25. (In Chinese with English abstract).



144

H. Liu No. 1

[45]

[47]

[48]

[49]

[54]

[55]

Cundian Yang and Duansen Liu. On the mean value of a new arithmetical function. Re-
search on Smarandache problems in number theory. Vol. II, 75C77, Hexis, Phoenix, AZ,
2005.

Mingshun Yang. On the hybrid mean value of the Smarandache function and the Smaran-
dache LCM function. Journal of Northwest University (Natural Science Edition) 40 (2010),
no. 5, 772 - 773. (In Chinese with English abstract).

Qianli Yang. Some arithmetical properties of the Smarandache series. Scientia Magna 10
(2014), no. 1, 64 - 67.

Weili Yao. On the Smarandache function and its hybrid mean value. Scientia Magna 1
(2005), no. 1, 79 - 81.

Ailing Zhang. On a problem of the Smarandache function. Pure and Applied Mathematics
24 (2008), no. 2, 385 - 387. (In Chinese with English abstract).

Wenpeng Zhang and Zhefeng Xu. On the Smarandache function and square complements.
Scientia Magna 1 (2005), no. 1, 1 - 3.

Hongxing Zhao. On the F. Smarandache function and the k-th power complements. Journal
of Northwest University (Natural Science Edition) 37 (2007), no. 6, 948 - 950. (In Chinese
with English abstract).

Qin Zhao and Li Gao. On the mean value of the Smarandache function. Henan Science 30
(2012), no. 2, 153 - 155. (In Chinese with English abstract).

Huangin Zhou. On the Smarandache function and the Riemann zeta function. Pure and
Applied Mathematics 24 (2008), no. 1, 41 - 44. (In Chinese with English abstract).

Min Zhu. On a hybrid mean value of the Smarandache function and the divisor function.
Jiangxi Science 30 (2012), no. 6, 714 - 715. (In Chinese with English abstract).

Minghui Zhu. On the Smarandache function and the Fermat number. Journal of Northwest
University (Natural Science Edition) 40 (2010), no. 4, 583 - 585. (In Chinese with English
abstract).

Weiyi Zhu. On the asymptotic property of the F. Smarandache function S(m™). Pure and
Applied Mathematics 23 (2007), no. 1, 1 - 3. (In Chinese with English abstract).



