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Two equations nvolving the §Ymarandache
function and its soJutons

LU Yan— ni PAN X 20— wej

(DeparmentofMathanatics NorhwestUnjversity X i an Shanxi710069 China)

Abstrac:t For any positive pnteger n let S(ny denote the Smarandache function Themamn
purpose s using the elanentary methods to study the solutions of wo equations nvolving the
Smarandache functiop and pove that the equations have posijtive nteger soutions
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1 htroducton and results
For any positive integerr’l the Snarmandache functon Sy s defined as the snallest positive nteger m
such that n\ my Fram the definition and the properties of & o)} see[ 1—2], one can easily derive that if n
— 1511 Qz ... R¥ is the Prine powers factorization of n  then
§(m) — max; S(RY)),
About the arithmetica] properties of § ny, many peopP Je had studied ithefore see re{erences[ 3] and[4] .
In this paper we sha]l use the elementarymethads 10 study the soutions of the equation 12 )+ 5(22 )+

e - S(1y = E nent @t 1% , and give a]] Positive integer sojutons for it Thatis we sha]]poove the
6
follow ing theorams
Theorem 1 [or any positjve integerr} the equaton

S(P) 4+ S22 o b S() — S{ n“lﬂ”znﬂ’]

6

hasonlyy posijtive integer Solution,s name]y n— 12
Theorem 9  [or any positjve integerk the equaton
S(M ) 4 YMmy) 4o 4 M) = (M 41 ... +my)
has at Jeastone posjtive nteger sojuton
W e conjecture that for any positive i teger _k the equatjon

S(Mp) + XMy) A4 (M) = X+ M ... 1)

has nfnite]ymany positive mteger sojutions This iS an open Pmop [em

2 ProofofTheorem g
In this section we sha]]l canpPlete the Proof of Theorany, [etn— 1‘;51 1?2 ... B denote the factorization of
n nto Prine powers and let
S(my = mag SFH) = S(P)
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where S(B') = (P ) 1< & k
For the equaton

SU*) + S+ -+ S = % ““1*”6(2“*@,

it isclear thatn— 1 isa solutjon of the equatijon frr> 1 then we w ]l discuss the Pop [em m WO cases

(D Ifn=7 henS()+S2*) = S(1)+S4) =5 and% ”<n+1>6<2n+1} — X5)=35 son=

2 18 asolution of the equation
(I) =3 thenS(i)> 3 Fran the Properties of § n)y we can get
S+ S@ )+ +X8)= 1+443(n—2) =301,

W e also know
(PDH1) =1 (D2041) =1 QM1 MH1)=1

Sowe have

% n<n+1>6<2n+1ﬂJ< max §my S(np ), S2n+1))< 20t
For the equation wemay get3n— < 2041 Thatisng 2 So this ting the equation has no solution
Now canbining the above wo cases wemay mmediate]y get that the equation ) + S(2* ) + ... +

6
This canpletes the Proof of Theoram |,

Sy — fE nn+1) Q@ n+1ﬂ has only wo positive integer sojutions namely n— 1 2

3 ProfofTheorem )
For any positive integerk we shal] discuss the equaton

S(m} ) A (M) e (M) = (1 oy

n three cases

( I) I{k= 1 then it {s clear that the equaton has mfin e[y many positive nteger sou tion_s

(ID) Ifk= P aPring thenwe takin€m —m — ... —m — | thenwehaveS(1) =1 and m )}
S(m )y +... +S(M ) = P= S(P)= Ym +m + ... +m) and thus the equation is satisfied

(1) Ifk>1 and itisnotapring then fran the result n ejementary numper theory we know that there
mustexists a prine p heween k andp k [LetP— k= ,1 wher|<l 4 k Nowwe tdkem = m — ... = m —
... = m =1 and note hatS(]) =1 ard Q) =2 Wwehave

S(M) + Xmy) 4 4 S(My) =2 H- (k= b= H k=P

2 My, =m, =

and
Sm +m 4 my) = ki D= S(P) = P= S(m ) 4 S(m) ...  S(m),

SomI =m =..=m=27) andrn4H =m, =.. =1 = | satisfy the equaton

Now canpin ing the apove three cases wemay mmed jate]y get that there s at leastone soutjon satisfyng

the equaton
This canpletes the pProof of Theoran o
Conjecture For any positive integerk we conjecture that the equatjon

S(m} ) A (M) e (M) = (1 my)

has mfnite]ymany positive mteger solutions
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Abstrac;[ The generators of the mfinjte— dimensonal specja]lmodular [ e superalgepra S is first givep and
then the derjvation space of the nf{injte— dimensional specialmodular].ie superalg€epra § 10 the generaljzed
W ittmodujar [ ie superajgepra is determined Furtemore the derivation ajgebm of S is detemnined

Key WOI‘d:S gradatiog specjalmodujar],ije supera 1gebr’a derjvation a|g€ehra
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