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The lower bound for Smarandache functions values

of Mersenne numbers
WANG Xiao-han
( Economy and Finance School Xi“an International Studies University Xi“an 710127 China)
Abstract: For any positive integer n - Let S( n) be the Smarandache function of n. For any prime p let M, =
2" —1 be a Mersenne number. In this paper by using some elementary methods the lower bound for S( M,)
is discussed. It is proved that for any positive integer x if p = 9x°(logx + 1) then S( M,) =2xp + 1.

Key words: Mersenne number; Smarandache function; lower bound

N o p + b o S(M,)
2" -1 Mersenne M, o
Mersenne 1 x p =
( 1 A3) . 9x°(logx +1)° S(M,) =2xp + 1,
Mersenne Smarandache
o 1
n
S(n) =min{m|l meN nl m} (1) 1 y y >log(l +y) >
n  Smarandache . 2011 ’ y/(1 +79) o
p S(M,) =2p+1.2008 7 51 &
} Cop=T S(M,) =6p 2 k
+1. 2010 ) Loop=l ﬁidogkuo (2)
S(M,) =10p+1. ’ m=1 M
6 o k=1 (2) .
120130541
(11371291) : ( 12JK0883) ;

(2014JM1006)



- 368 « ) 44
k (2) o " < < <gt (10)
(2) ky >1 kq 6 g, = 1(mod2p) (1 =
k)
ko-1 . )
Y L log(hy - 1) +1 (3) o=l e =2k
m=1 M (11)
) (10)
0
S L togh, + 1. (4) I<s <5 < <o (12)
m=1 M (11)
1 (3) (4) qil):(28[p+1)1)>pp>2p_1:Mpizl
kL > logk, — (logk, — 1) = -k
0
1 ! (9)
log(l+k0_1)>kf() (5) rr<p<gq i=172 - ke (13)
k (2) . . 4 5 (9)  (13)
3 a b a > 1 b > S(m,) =
max{4 a} o z max{ S(¢,") S(¢,”) (g™} =
z < alogz + b (6) max{ q,r, q,r, *** @I} o (14)
z < 4abo S(M,)) <2xp+1 S(M,) < 2ap
(11) (14)
M2) =z~ alogz - be (7) xamax{@ LR %}>
z = 4ab z (6) 4ab < 2p  2p 2p,
a( logd + loga + logh) + b 4 < (logd) /b + max{r;s, rys, °° 1.8} (15)
(loga) /b + (logb) /b +1/a < 4 o (12) s, =k (15)
4 =0,
fl4ab) =0 (8) <X i=1 2 ok (16)
(7 A 2) f(z) =1-a/z S
z>a S (z) >0 z>a s.< =12 k (17)
A 2) ; (8) z = 4ab i
fz) =0 (7) : z
(6) flz) <0 z < dab ko< %o (18)
4 8 n = 1r1q2r2 qkr/f n 1 ( 11) ( 16)
S(n) = max{S(a,") toga,” = rilog{2ap + 1) <
r r 1
S(¢,") S(q.) Yo ri(log(2s,p) + E)
58 q r r L 1
x
<q S(Z) = gr < si( ogp + log2 + logs, +23,-p)
6 qg M, q =1 2 - ke (19)
= 1( mod2p) » 2t <2~ 1 (9) (19)
;
2 1 (p-1log2 <log(2" -1) = Zlogqi” <
=
k Eoy
4 f<5 x( logp) 2 — + x( log2) Z ?+
=S =1 S
x >5 0 o k
gsi  x 1
) r r Ly YR “po 20
M, =2"-1=4q"q"""q" (9) xzf s Ay (20
Mersenne M, " q," (12) s;>i(i=1 2 k)
q" 2 (18)



3 . Mersenne

Smarandache * 369 -

M:r-
m‘,_
I\
AM»
N‘—‘

< logk +1 < logx + 1.

(21)
logs, < logx(i =1 2

K
logs,
E 8% (logx) (logx +1)
s;

(21)  (22)

x( logx + 1) x( logy +1)°
< log2 logp + log2

2 (23) : S(M)
< 2xp + 1 p
4x*(logy +1)°

< < 9x°(logx + 1), (24
(24) p =92 (logy +1)°
S(M,)) =2xp + 1. o

1 GUY R K. Unsolved Problems in Number Theory

( 366 )
C. L, E CIE (
3 4 ) A=Y" CF
F,
uy < Fi(uy v)  Fi(y u) <, (11)
2 A o
Volterra (9)
[u = A(u v) (12)
v =A(v u)
L, 1 E CIE Banach
CIE L, 1 E
° (H;) uy < A(uy )
A(vy uy) < vyo E 5
L, 1 E P 6
P L,1E P
(11) F.(D x D)
F.(D x D) F(D x D)
o 1 A

Volterra

Third Edition M . Beijing: Science Press 2007.
2 LE M H. A lower bound for S(2°(2" -1)) J .Sma-

randache Notions Journal 2001 12(1): 217218.

3 . Smarandache
J . 2008 24(4): 706-
708.
4 . Smarandache J .
2010 26(3): 413416.
5 . Smarandache a +b
J . ( )
2011 41(3):378379.
6 . Smarandache a’ +b"
J . (
) 2013 38(38):10-4.
7 M .
1999.

8 MARK F PATRICK M. Bounding the Smarandache
function J . Smarandache Notions Journal 2002 13
(1): 23.

( T E)

1 SUN Jing=ian ZHAO Zeng—qin. Fixed point theorems
of increasing operators and applications to nonlinear in—
tegro-differential equations with discontinuous terms

J . Journal of Mathematical Analysis and Applica—
tions 1993 175:3345.

2 )
J. ( ) 1994 19
(2):128433.

3 .
J. 1997 12A(3) : 347352.

4 DEIMLING K. Nonlinear Functional Analysis M .
Berlin: Springer-Verlag 1985.
5 . M .
2007.

( NES)



