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We consider the consiructicen of Smarandache functions
of the type I Sp Cpém‘, p primd which are defined in (11

and (2] as follows:

s . N—n" . SCkd) =1 ; SCkd = max < S_Ci.kd>
\g] 1 n X P. 3
1535:‘ ]
11 iz lr
for a"=p, B, .- P,

In this paper there are presented some properties of

these functions. Wwe shall study the monotonicity of each

function Sn and also the monctonicity of some subsequences of

the sequence ( Sﬂ)n - N. .

1.Proposition. The function Sn is monotonous increasing for every
positiv integer n.

Proof. The function S1 is abvicusly monotonous increasing.

Let k‘< kz where ﬁ ,§ < m’. Supposing that n is a prime number

k k
and taking accont that CS%kz))! = multiple nt = multiple n z,
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1t results that Sanils S Ckz). therefore S is monoctoncus increa-—
™ o]

sing. Let San1) = 1g?§k < Sijlj.k!D} = Sp ilm'kzj
SthZD = ig?gr < Sijlj.kz)} = Sp flc'kz)
Because S Ci .kD2 <SS Ci .k2 < S (Ci.k2
p, m 1 P, m 2 P, v 2

it results that Sanx) < Sanz) so Sh is monotoncus increasing.

2.Proposition. The sequsnce of functions CSpL)LéN’ is monotonous

increasing, for every prime number p.

”»
Proof.For any two nombers ii,ize N , ix< iz and for any neN

we have

S (n) =S Ci.nm €£SCi.n)= S C(nd therefocre S =S . .
i P 1 p 2 i i i
p t p 2z P p 2z
Hence the sesquence < Spt }tem* is monotonous increasing for every
prime number p.

3.Proposition. Let p and g two given prime numbers. If p<{g then

»
S Ck> ¢ S (k2 » x €« N
P q
Proof. Let the sequence of coefficients (see (21> a:p:a;p:...,a:p:.
*»
Every k. € N can be uniquely written as
kK =t aP+ea®Pe . .+ ta® c1d
1 a 2 a-1 e 1
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where O < t < p-1,for i =1,s-1 ,and O < t's < p

-

The procedure of passing from k to k+1 in formule C1D is

€ t.’ 1S increasing with a unity.

Cul if t. can not i1ncrease with a unity,then t is

-1

increasing with a unity and t.. = 0

Civ2 1f neithe Ls,nor t.. are not increasing with a unity

then t is increasing with a unity and ¢t =t = 0
-2 ] e—-1

The procedure is continued in the same way until we obtain the
expresion of k+1.

Dencting AkCSp) = Ska*-l) - Ska) the leap of the function Sp

when we pass from k to k+1 corresponding to the procedure

described above. We find that

- in the case (v AiSp) = p

- in the czase (i AESpD = O

-~ in the case (iib A"CSP) = 0

n
I+t is abvi 1 that: SInd) = nd + SC1
is viously seen a o n kE,A" np A
n

Analogously we write San) = ¥ Akqu) + Sq(l)

k=1

Taking into account that SpCl) p<qgq= Sq(l) and using the
procedure of passing from k to k+1 we deduce that the number
of leaps with zero value of Sp is greater then the number of
leaps with zero value of Sq, respectively the number of leaps with

value p of Sp is less then the number of leaps of Sq with value
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g i1t result that

1ol n
ACS D + S C1D < ACS I + S 12 2>
ki k p p E:z k q q

Hence San) < San) , n e fN.

As an example we give a table with Sz and Sa for 0<(n<2l
k 1 2 3 4 S B5 7 8 91011 12 13 14 151868 17 18 19 20
the leap 2 0 2 2 0 0 2 2 0 2 2 0 0 0 2 0 2 2 &2
SzCk) 2 4 4 8 8 8 81012 12 14 16 16 18 18 18 18 20 22 24
the leap 3 3 0 3 3 30 3 3 3 0 0 3 23 2 0 2 23 82
SBCk) 2 B8 9 S 1215 18 18 21 24 27 27 27 30 33 368 38 39 42 4S5
Hence SzCk) < Saﬁc) for k =1,2,...,20.

4.Remark. For any monotcnous increasing sequence of prime numbers

P, < P, < ... < P < L it results that
Sl < S < S < ... <5 <
P, P, . P.
_ ot i i
If n=p, P, <o Py and P, < P, < ..<pt then
Sn Ck2 = 1g%§t( Sp@k) > = Sp&k) = Sp Cik2

J t t

5. Proposition.ylf p and q are prime numbers and p.i < g then SpL(Sq.

Proof. Because p.i < g it results
S (1) £ p.i < = S (12 3
p P 9 q
and S k2 = S Cikd> £ i S CkD
P P P

From (3 passing from k to k+l, we deduce

AkC Spv‘.) < i Ak CSPD : C4>

Taking into account the proposition 3. from (42 it results that

when wo pass from k to k+l we obtain
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n n
(S i1 > £ (s > =< 1. < d i (s 23 £ (S 2 (=)
KOO S AE5,05 L IE a0, ST A,

Because we have
n

n
= X < i
Spv.C nd Spv.( 12 + AkC Spv.) < SPLC 12 + 1 T AkC Sp)

k=2 k=1
and
™
Snd = S (1D + A CS D
] q k? k q
=1
from (3D and (3 it results Sp&ro < San) , n e m'

8.Proposition. If p is a prime number then Sh < Sp for svery

n<p
Prz2f.If n 1s a prime number from n < p, using the proposition 3
it results S;Ck) < S;Ck) for k e N.. If n is a composed, that

L b
is n=p " . . . p' then SCkd = max ¢ SiCk)> = S_iCkD.
v ' 1<jSt P, P

Because n < p it results p T e p and using the proposition 8
r g

t
and knowing that i’pr < p:} P it results that Sp%ﬁk) < Ska)
r

therefore for k e N SthD < SPCk)
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