
ON A LIMIT OF A SEQUENCE OF THE 
NUMERICAL FUNCTION 

by Vasile Seleacu, Narcisa VarIan 

Departament of Mathematics, University of Craiova 
Craiova (1100), ROMANIA 

In this paper is studied the limit of the following sequence: 

n n 1 
T(n) == I-log O"s(n) + I I ....K 

i=IIe=IO"S (Pi ) 

We shall demonstrate that lim T (n) == -x;. 

We shal consider define the sequence PI == 2,P2 = 3, ... ,Pn =the nth prime number and 

the function O"s:N* ---)0 N, O"s(x) == I5(d), where 5 is Smarandache Function. 
d'x 
d>O 

For example: O"s(18) = 5(1) + 5(2) + 5(3) + 5( 6) + 5(9) + 5(18) == 0+2+3+3+6+6=20 

We consider the natural number p;, where Pm is a prime number. It is known that 

(p-l)r+I5,5(pr)5,pr so 5(p'»(p-l)r. 

Next, we can write 

Ie k(k+l) 
O"S(Pi) > (Pi -I) , Vi E {1, ... ,m}, 'Ilk E {I, ... ,n}. 

2 
1 2 

-----;-- < -----
O"s(p;) (Pi -l)k(k + I) 

This involves that: 

O"s(k»O, Vk?2 andp!5,p: ifa5,m and b5,n and p~==p: ifa==c and b=d. 

But O"s(P:) > (Pm-l)n(n2+1) implies that -logO"s(p:) < -IOg(Pm-l)n(n2+1) 

because log x is strictly increasing from 2 to +X). 

Next, using inequality (I) we obtain 

T(Pmn) -_ 1 I (n) ~ ~ 1 1 I ( l)n(n+l) - ogO"s Pm + L... L... Ie < - og Pm - 2 + 
l=lle=! O"S(Pi ) 

11 



But ~ 2 = 2p", ~ T(P!-)<1+log2-210gp",-log(p",-I)+ 
Ie":l k(k+l) p",+1 

+ 2p", i _1_ 
p", + 1 1e=1 P1c - 1 

T(P!·) < I+Iog2+2(-IOgPm+ ~ .!.)+ 2P"'i _I __ 2~ .!.-log(p",-I) 
hi k Pm + 1 hi P1c - 1 t=1 k 

", 1 p- 1 
We have r --:5: r -. 

b\ Pt - I 1c=1 k 

( P",l) P.l(P, ) So: T(JJ!·)<I+log2-2 -logPm+ r - +2r- -"'--1 -log(p",-l) 
1e=1 k Jc=lk Pm + 1 

P. 1 [ (P. 1) 1 ] And then lim T(rm·):5:1+iog2+2lim(-logp",+L -)- lim 2 L - -- -
..--. ",........, t=1 k ",........ hi k Pm + 1 

. . P. 1 . [ 2 (P. 1)] -lim log(p", -1) =1 + log 2 + 2 hm (-log Pm + r -)- lim -- L - -
m-+«> P .. ~«> 1c=1 k P.~ p", + 1 t-I k 

- lim log(p", -1) = 1 + log 2 + 2y-0-x = -:c. 
P.~ . 

It IS known that lim (-IOgPm + I .!.) = y (Eulers constant) 
P .. -.ao hi k 

and 

. (2 P.l) lim --'L - =0. 
P.~ac p", + 1 Jc=1 k 

In conclusion lim T(n) = -co. _00 
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