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摘　要　对任意正整数 n, SmarandacheLCM对偶函数是满足 [ 1, 2, … , k]  n的最小正整数 ,其中 [ 1, 2, … , k] 代表 1, 2, … , k

的最小公倍数。用初等方法研究
SL＊(n)
n

,并给出一个有趣的渐近公式。
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1　Introductionandresult

Foranypositiveintegern, thefamousF.Smaran-

dacheLCMfunctionSL(n)definedasthesmallestpos-

itiveintegerksuchthatn[ 1 , 2, … , k] , where[ 1, 2, … ,

k] denotestheleastcommonmultipleof　 1, 2, … , k.

Thatis,

SL(n)=min{k:k∈ N, n [ 1, 2 , …, k] }.

AbouttheelementarypropertiesofSL(n), manyau-

thorshadstudiedit, andobtainedsomeinterestingre-

sults, seereferences[ 2] and[ 3] .Forexample,

Murthy
[ 2]
provedthatifnbeprime, thenSL(n) =

S(n), whereS(n)=min{m:n m!, m∈ N}bethe

F.Smarandachefunction.Simultaneously, Murthy
[ 2]

alsoproposedthefollowingproblem:

SLn=Sn, Sn≠n (1)

LeMaohua
[ 3]
solvedthisproblemcompletely, and

provedthefollowingconclusion:Everypositiveinteger

nsatisfyingequa.(1)canbeexpressedas

n=12　or　n=p1
α1p2

α2…pr
αrp,

Wherep1 , p2 , … , pr, paredistinctprimesandα1 , α2 ,

…, αrarepositiveintegerssatisfyingp>pi
αi, 、i=1,

2, … , r.

ZhongtianLǜ
[ 4]
provedthatforanyrealnumber

x>1andfixedpositiveintegerk, wehavetheasymp-

toticformula

∑
n≤x
SLn =

π
2

12

x
2

lnx
+∑

k

i=2

cix
2

ln
i
x
+ο x

2

ln
k+1
x
,

Whereci i=2, 3, …, karecomputableconstants.

ChengliangTian
[ 5]
definedtheF.Smarandache

LCMdualfunctionSL
＊
nasfollows:

SL
＊
n=maxk:k∈ N, 1, 2, …, k n.

Forexample:SL
＊

1 =1, SL
＊

2 =2, SL
＊

3 =1,

SL
＊

4 =2, SL
＊

5 =1, SL
＊

6 =3, SL
＊

7 =1,



SL
＊
(8)=2, SL

＊
9 =1, SL

＊
10 =2, …, Obvi-

ously, ifnisanoddnumber, thenSL
＊
n=1.Ifnis

anevennumber, theSL
＊
n≥ 2.Aboutthemean

valuepropertiesofSL
＊
n , ChengliangTian

[ 5]
proved

thatforanyrealnumberx>1 , wehavetheasymptotic

formula

∑
n≤x
SL
＊
n=cx+οln

2
x,

Wherec=∑
∞

α=1
∑
p

p
α
-1 p-1
1, 2, … , p

α isaconstant.

Themainpurposeofthispaperistouseelementa-

rymethodstostudythemeanvaluepropertyof

SL
＊
n
n
, andgiveaninterestingasymptoticformulafor

it.Thatis, weshallprovedthefollowingconclusion:

Theorem.Foranyrealnumberx≥ 2 , wehave

theasymptoticformula

∑
n≤x

SL
＊
n
n

=c+
c
x
+οln

2
x
x
.

Wherec=∑
∞

α=1
∑
p

p
α
-1 p-1
1, 2, … , p

α isaconstant.

2　Someusefullemmas

Tocompletetheproofofthetheorem, weneedthe

followinglemmas.

Lemma1　Foranypositiveintegern, letnhas

theprimepowersfactorizationn=p1
α1p2

α2…pr
αrp, if

pn > n, thenwehavetheidentity

SL
＊
n =Pn.

WherePndenotesthegreatestprimedivisorofn.

Proof.Fromtheprimepowersfactorizationofn, we

mayimmediatelyget

p1
α1p2

α2…pr
αr< n.

Thenwehave

pi
αi Pn!, i=1 , 2, … , r.

Thuswecaneasilyobtainn P(n)! , butP(n)(P(n)

-1), sowehave

SL
＊
(n)=P(n).

ThiscompletestheproofofLemma1.

Lemma2　Foranyrealnumberx>1 , wehave

theasymptoticformula

∑
n≤x
SL
＊
n=cx+οln

2
x,

Wherec=∑
∞

α=1
∑
p

p
α
-1 p-1

1, 2, … , p
α isaconstant.

Proof.Seereference[ 5] .

3　Proofofthetheorem

Inthissection, weshallcompletetheproofofthe-

orem.FirstapplyingtheAbel' ssummation
[ 6]
, and

notethattheresultsoflemma1andlemma2, wemay

have

∑
n≤x

SL
＊
(n)
n

=
1

x∑n≤xSL
＊
(n)+∫

x

1

1

t
2

∑
n≤t
SL
＊
(t) dt= 1

x
(cx+ο(ln

2
x))+

∫
x

1

1

t
2(ct+ο(ln

2
t))dt=c+οln

2
x
x
+∫

x

1

c
t
dt+

ο(∫
x

1

ln
2
t
t
dt)=c+

c
x
+ο x

ln
2
x
.

Wherec=∑
∞

α=1
∑
p

p
α
-1 p-1

1, 2, … , p
α isaconstant.

ThiscompletestheproofofTheorem.
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MeanValueInvolvingtheSmarandacheLCMDualFunction
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[ Abstract] 　Foranypositiveintegern, theF.SmarandacheLCMdualfunctionSL
＊
nisdefinedasthegrestest

positiveintegerksuchthat 1, 2, …, kdividesn.Themainpurposeistouseelementarymethodstostudythe

meanvaluepropertyof
SL
＊
n
n
, andgiveaninterestingasymptoticformulaforit.
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SurveyonResearchDynamicVoltageRestorer

HAOXiao-hong, DUXian-jun
＊
, CHENWei

(SchoolofElectricalandInformationEngineering, LanzhouUniversityofTechnology, Lanzhou730050, P.R.China)

[ Abstract] 　DynamicVoltageRestorer(DVR)isaseriescompensatingdevice.Itisthemosteconomicalandef-

fectivemeanstosolvethepowerqualityproblems, especiallythevoltagesags, becauseofitsgooddynamiccharac-

teristicsandhighcost-effectivecharacteristic.TheDVR' sfunction, topologyanditsfeaturearemainlyintroduced,

analyzedtheresearchactualityandtheexistingproblemsofDVRs, andfinallydiscussedtheDVR' sdevelopment

directionandtrends.

[ Keywords] 　powerquality　　voltagesag　　dynamicvoltagerestorer(DVR)
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