
SMARANDACHE FUNCTIONS OF THE SECOND KIND 

by Ion Bilicenoiu and Constantin Dumitrescu 
Departament of Mathematics, University of Craiova 

Craiova (J 100). Romania 

The Smarandache functions of the second kind are defined in [1] thus: 

where S" are the Smarandache functions of the first kind (see [3]). 

We remark that the function SI has been defined in [4] by F. Smarandache because 
SI = S. 

Let, for example, the following table with the values of S2: 

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Sl(,,) 1 4 6 6 10 6 14 12 12 10 22 8 26 14 

Obviously, these functions SIc aren't monotony, aren't periodical and they have fixed 
points. 

1. Theorem. For k ,n EN· is true SIc (n) ~ n· k. 

Because Slc(n) = S(~) = = {SPt (ajk)} = S(p:,Ic) ~ kS(p~) ~ kS(p;J) = kS(n) 

and S(n) ~ n, [see [3]], it results: 

(1) Sic (n) ~ n· k for every n,k EN". 

2. Theorem. All prime numbers p ~ 5 are maximal points for Sic, and 

Proof Let p ~ 5 be a prime number. Because Sp-1(k) <Sp(k), Sp+l(k) <Sp(k) [see 

[2]]itresultsthatSIc (p-l)<SIc(p) and S"(p+l)<S"(p), sothat SIc(p) isareIative 
maximum value. 
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Obviously, . 

(2) SIt(p)=Sp(k)=p{k-ip(k)) with OSip(k)S[k;l]. 

(3) Slt(p)=pk for p~k. 

3. Theorem. The munbers kp. for P prime and p>k are the fixed points of Sit. 

Proof Let P be a prime number. m = p:l ... P~' be the prime factorization of m and 

p> max {m,k}. Then P;~ S p,a, < p for i E 1,t, therefore we have: 

For m=Ic we obtain: 

sit (kp ) = kp so that kp is a fixed point 

4. Tbeorem. The junctions Sit have the following properties: 

Proof. Obviously, 

lim sup Sit (n) = k. 
,........, n 

lim sup Sit (n) = lim sup S(~) = lim S(I) = k 
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5. Theorem, [see(l]]. The Smarandache functions oj the second kind standardise 
(N",.) in (N",~,+) by: 

and (N°,·) in (N° ,~,.) by: 

L4: max{Sk(a),Sk(b)} ~ Sk(ab) ~ Sk(a)·Sk(b) for every a,b EN" 

6. Theorem. The functions Sic are, generally speaking, increasing. It means that: 

Proof The Smarandache function is generally increasing, [see [4]], it means that: 

Let t = nk and ro = ro (t) so that V r ~ ro ~ S (r) ~ S (nk ) . 

Let 1710 = [ ~] + 1. Obviously '710 ~ if;:; ~ ~ ~ ro and m ~"'o <=> ,,{ ~ ~ . 
Because ,,{ ~ ~ ~ ro it results S( mk) ~ S(nk) or Sk (m) ~ Sk (n). 

Therefore 

'.-I ~"...., r'l] 1 
v nEe" :::J"'o = l 'V rO ~ so that 

is given from (3). 

7. Theorem. The junction sk has its relative minimum values jor every n = pI, where P 

is a prime number and P ~ max {3, k }. 

Proof Let p! = p;! . p~2 ... P':: . P be the canonical decomposition of pI, where 

2 = PI < 3 = P2 < ... < Pm < p. Because p' is divisible by P'f it results S(pJ) ~ P = S(p) for 

every j E I,m. 
Obviously, 

Because S{p;'/J ) ~ kS (p; ) < kS (p) = kp = S(pic) for k ~ p, it results that we have 

(4) Sic (pI) = S(pk) = kp, for k ~ P 
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Let p!-l = ~I ·fji···q;' be the canonical decomposition for p!-l, then 

qj > p for j el,t. 

It follows S(p!-I) = max { S(q)} = S(q';) with q", > p. 
lSJ~ 

Because S(q';) > S(p) = S(p!) it results S(p!-l) > S(p!). 
Analogous it results S(p!+ 1) > S(p!). 
Obviously 

For p ~ max {3, k } out of (4), (5), (6) it results that p! are the relative minimum 
points of the functions st . 
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