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Smarandache Function is defined as followed:
S(m) = The smallest positive integer so that S(m)! is divisible by m. [1]
Let’s see the value which such function takes for m = p?" with n integer, n > 2
and p prime number. To do so a Lemma is required.

LemmalV mneN mn>2
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Where E(z) gives the greatest integer less than or equal to z.

Demonstration:

Let’s see in the first place the value taken by Eflog,, (m"*! — m™ + m)].

Ifn>2: m™! —m® + m < m™*! and therefore log,,,(m™*! — m™ + m) <
log, m"*' =n + 1. As aresult Eflog,,(m"*! —m” +m)]<n+ 1

And £ m > 20 mm® > 2m” > m™! > 2m® = mMtlim > 2m” >
m*tl —m® + m > m" = log,,(m"*! —m"” + m) > log,, m" = n =
Eflog,,(m™*! —m™ + m)] > n

As aresult: n < Eflog,,(m™*! — m™ + m)] < n + 1 therefore:

Ellog,(m™!' —m™* +m)l=n ifn,m>2
Now let’s see the value which it takes for 1 < k < n: E [—,__m"“;':‘""’m}

n+l _ no_
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Ifk:l:E[m_"‘H_—n:nLﬂ]zmn_mn—l_i_l

Ifl<k<n E IL"LX;T";M} = mntl—k _ pn—k
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Let’s see what 1s the value of the sum:

EF=1 m* —-m*! S |

E=29 mn—l _mn—'_’

E=3 mn—2 —mn-3

k=n-1 m?2 —-m

k=n m -1
Therefore:

n n+l n o
m —m +m
E:E[———J —m min>2

Proposition 1 V p prime number ¥n > 2 :
S@")=p" —p" +p

Demonstration:
Having e,(k) = exponent of the prime number p in the prime numbers
descomposition of k.

We get:
k k k k
ep(k!):E(;)+E(p"2)TE(F)T"'+E(pE(log,lc))
And using the Lemma we have:
n+1 n n+1 n n+1 n
ntl__n, \np_ -|P  —P +Pp P —-p+p| P =pi+p on
ep[(P pi+p) = E[ P +E p? ootk mElog,(pnTi-pr+p)] | —
Therefore:
n+l _ . n ! n+l _ .n —_ t
uﬂleNand (p P *tp U'gN
P? r?
And:
S(pP)=p"" -p* +p
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