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On the Smarandache Inferior and Superior Factorial Series

HUANG Wei
(Department of Sciences s Baoji Vocational and Technical College ,Baoji 721013,China)

Abstract: Let n be a positive integer,a(n) be the smallest m factorial number greater than or equal to n;
and b(n) be the largest m factorial number less than or equal to n. The smallest inferior factorial part a(n)
and the largest Superior factorial part 6(n) of integer n are studied by using the elementary and analytic
methods. Two interesting asymptotic formulas for them are given on the basis of theoreml obtained.
Hence, {S,()/I,()} , {K,(n)/L,(n)},{S,(n) — I,()},{K,(n) — L,(n)}. Its convergence and diver-
gence are also studied.
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1993 Smarandache n m by n,n m
a(n) =min{m |m =n.m & N"}.,b(n) = max{im |m <n,m & N"},
n€E N, aln) n m s m ,  bn) n

m ’ m )
a(4) =3 ,a(b) =3 ,a(6) =3 ,a(7) =4 ,--,a(24) =4 ,a(25) =5 ,--
b(1) =1 ,0(2) =2 ,b(3) =2 ,6(4) =2 ,b6(5) =2 ,b(6) =3 ,-,6(23) =3 ,b(24) =4 ,---

S, (n) = [log (a(1)) +log (a(2)) +log (a(3)) + =+ +log (a(m))]/n = %Elog (a(n)),
i—1

I,(n) = [log (b(1)) 4+ log (b(2)) +log (b(3)) + +++ 4+ log (b(n))]/n = %Elog (b(n)),
i1
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K,(n) = +/log (a(1)) +log (a(2)) +log (a(3)) + =+ +1log (a(n)) = (Zlog (a(n)))%,
i=1

L,(n) = log (b(1)) +log (b(2)) +log (b(3)) + - +log (b(n)) = (Zlog (b(n)))%.
i=1

,Smarandache , [2-6] , log (a(n))
log (b(n)) , . 2 )
2 , (S, () /1, ) {K,(m)/L,(n)},{S,(n) —I,()},{K,(n) —L,(n)}
) (78]
x> 1,
o xlog x « log log log x
glog (a(n)) = xlog x+()( oo g )
o . xlog x « log log log x
;log (b(n)) —1log1+0< log log )
1 n,
S.(nm) log n « log log log n\™" ,. S, (m) _
Lo 1+O< log log n ) Nim Ty =
2 n,
K,(n) L/log n « log log log n - K,(n) . - -
Lo HO( log log n ) dim PGy = L lim K Go = L 6o = 0.
3 n,
S, = L) = = Gn = 1) log log n+ OClog log 1)) imS, () — L,(n) = 0.
1
1 fl‘> 19
log m = mlog m —m -+ OClog m). (@YD)
x=1, m, m <axa<<(m+1) .

m m1
;Zlog i <<log x < Zlog i.
=1 i=1
Euler ,

1
m

Zlog i = (nzﬁL%)log m+1)—m—1 —Q—C—}—O( ): mlog m — m + O(log m) ,

Z log i = <m+1+%)log (m—+2) —m—2+C+O(l): mlog m —m + OClog m) ,
n<=m+1 m

logm =log(m+1) +0O) =log n+ O(1) = mlog m —m + OClog m).

x = n,
log n = mlog m — m + OClog m) ,
1
2 x=1, m,n , m < x<(m+1)
log m = log log n+ O(log log m) , (2)
~ logn log n » OClog log log n)
~ log log n <log log n + O(log log m)—l)’ 3

4)

logm = log n Jr()(lOg n + log log log n)

log log n
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m= 1087145y, (5)
log m—1
(5)
log m = log log n + O(log log m), (6)
log log m = log log log n 4+ O(1),
_ logn log n _
" log m — +()(1) log log n 4+ O(log log m)*1+()(1)
log n ( log n « O(log log log n)
log log n log log n+ O(log log m) — 1)
, _ _logn __logm
mlog m —m + O(log m) < (log log n)(log log n) Tog log 7 < log n,
log m = mlog m —m -+ OUog m) = lo nJrO(lOg n + log log log n)
g g g g log log n ’
2
2
Euler Ls] . x> 2, {aG)},(n=1,2,3,++)

) m <n<(m—+1 ,
719,720,37++5039,5040,48+-+40319,40320,65++-362879, +--

1,2,3,4,5,6,7---23,24,25---119,120,121---
¥ Y y
1 2 3 4 5 6 7 8

b(n) =m ,aln) = (m+1)
Zlog aln) = 2 log a(1) + E log a(2)+ 2 log a(3) 4 -+ +

1 <n<C n=

Z log (a(n)) + E log (a(n)) = Z Z log (a(n)).

n=x (k—1) <n<k

n=x

(M—1) <n<<M

2

Zlog 2 = Z (log . JrO(log n l-olgoglgolgoi log ")): Zlog i +O< “Z; log n l-olgo%otgoi log n)z

xlog x + o(xlog "légloliglof log ).
Zlog (b(n)) = xlog >+ O(IlOg Ilc.)glol(g)glof log I)
., X =n,
log (a(m))
S()Z;Og“" _ 1 | +()nlogn-logloglogn 1 +()1ogn-logloglog7’z
T n _n<nOgn ( log log n >>_ o8 7t ( log log n )’

> log (b))
I, (n) ="~ = %(nlog nJrO(

n

log n « log log log n
log log n ) ’

nlog n « log log log n\\
log log n ))7 lognJr()(

L L log n « log log log n
K,(n) = (zlog (a(n))) (nlog "+O< log log n )) ’

N 1 , L/nlog n « log log log n g
L,(n) = (;log b))+ = (nlog n+0( o g 2 )
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log n » log log log n
S, (n) :logn+0< log log n > —1+O<10g n « log log log n) !
I, () log n « log log log n log log n ’
log n+ O( log log 7 >
nlog n « log log log n ]
K, () _ (nlog n+O( log log n )) 1_~_O<log n « log log log 7'1)’7
L,(n) . - log log n ’
(nlog . O(nlog nlo lolg log log n))
g logn
S, (n) K, () . - . -
Im oy S bIm Ty = NmK, G0 = 1.Himl, G = 1,
llm(K“(71> L,(n)) =0,
1.2
(M+1)
) — = = 1 l =
8,60 —1,(m) = = <,/«WH> S log gy (k + Z )
—(2 Z log &+ Z log (M+1)) =
<M k—1) <n<k M <n<x
Lt == —Dlog b+ 3] log (M+1)).
k=M M <n<x
S, (n) —1,(n) = %(mz(m — 1) log log n+ O(log log m)),
7
3

lim(S,(n) —I,(n)) = 0.

n—co
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