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1 Introduction and conclusion

For any positive pegern the Snarandache finction Sdf ny is defined as follov ing
Sdfm — minym me N nj myp),

Wherem” =12°4° 6° ... 0 M fm s an even my| = [° 3° 5° ... M ifm s anodd The other finction
a (n isdenoed the integer part of k th oot ofn That s a( ) =[ rll/k]’ Where[ 3 1s the Sreatest jnteger
less than or equa] 10 rea] nunper x

These wo finction were hoth Proposed by Profesor |7 Snarandache in reference[ 1 where he asked us 10
study he properties of these functon

About the relations beween he sequence and the Snarandache functon It seans thatnone had studied jt
at least we have not seen any related papers hefore However apout the properties of Sdf n) and a_( ny, many
scholars shoved great jnterest n refelence[ 25].

In hs paper we studY he hybrid mean value propertes of the Snarandache finction acting€ on the k H
roots sequences and give an nterestng as¥ynptotic fomup That ]"s we shall prove the plloving ooncpsiop

Theorem | [or any rea] nunher X9 we have the asimptotic fornulg'i

a2 LR /K )gkm/\ﬁ
Sd n) = (C .
Z (8. 12¢kt1) Inx - I x]

7 Same | emmas

To canpPlete the Proof of the 1}160131’1 we need the ollowng wo simple Lanmas
Lenmaj] Ifpfnand n=P B2... Pk is the factorization of n where
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P B ... R are distnctodd Prines andq,, a,, ---, aj are Positive ntegers hen
Sdfm) = max(S(H), B2y ., SR,
Proof [etm — Sdf Bi) fori=y 3 .., k Then we get) }m, ( =172 .., k and pi|(mi)!;: =1 2
ey k Letm—= max(m, mn, .., m.) Thenwe have(mi)” | my ), 1= L2 - k Thuswe get}?i| my |
12 k

Notce thatpl), g . R are distinct odd pr‘me_s We havegcd( p,i 1‘.’31) =1 1< §< { k TheIef)r,e we
obtamn n| myy, Tt inPles lhatSdK m< m

=

On the other hand by tie defmitpon ofrp fSd{ ny< m then tere exists a Prine pozverlﬁji(lg g; k

such thatBi| Sdf( . We getn| Sdf n) 1, a oontrdiction Therepre we ch@ainSdf n) = m This Proves
[Lenma |,

LLemmay For posjtive pegern(p \1\n), letn— pit B ... B is the Prine povers facorjzaton of n and

P( ny — én(ai({ R} . if there existsP( n) satsfied Wi‘[hP( n> n then we have the identiy Sdf( n — P( 0y,

Proof Firstwe etSd{n = m thenm is the snallest positive integer such hatn| myy Nowv we wi]]
prove hatm= P(ny  We assune P(n) = p. Frmam the definitbn of P(ny and 1emmal we know that
Sd{ m) = max(B (2a;— 1) R), Thereorewe get

(1) Ho,=1, henSd{m =P= n*>= (Qa,— 1P

(i) Ta= 2, thenSd{n = R> 2t > (2q;—1)P,

Canbnng (| )~ (iji ) we can easily obtain Sdf( n) = P(1ny, This Proves [ammayp

Lemmasz [etxX> | be any Iealnuanr we have the as¥nptotic fomup

o= X X
2, S =15 Jact ({?l'

Where § ny = min{rr} me N nj myy
Proof See Ie{erence[s]_
Lemmay Letx= o be any realnuanr we have the as¥nptotic {ornuk:l
T’ X b
Sdfn) ="~ — + ()
;X () = et E lﬁlf
Proof Tt s ckar that
D) Sdim = > sdfeut D+, sdl2w, (D

o (X1)/2 L%

For he fistpart we Jet the setsA and B as f)lloNing

A= (201 | 20t 1< X PQU+1)<T [2U41),
and

B= (2ut 1| 2wt << XPQU+1) > [2uf1),

Using the Euler sammation fonnuLa we get

> osdfout < D) 20 Ihut ) < X2 Inx 2)
2UHE A 2UHKS X

Stnilarly fran he Abel s dentit¥® and Lanmay we a]so get

>V sdipub = > PQuip) =

2UF1E B 2UHC X
PQutn> [0

NP VR S DN

K2 H RIS ROy Qi K2 X TR B ¥ 2k

Z X X L n ijm 0 42 ,
e — S ds

K2 b ZPFITc 2 H 2 D (2 H-1) m (9 ds+ O nx) (3)

wherer (X) denotes a]] the nunhers of Prine which isnotexceeding X Notice haf ( X) = X/ Inxy- O X/ I X
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and

2HD
§§K 2#1[ H])—(zHW(zHU—J n(%cﬂS—

5 2 1 (21+1>2+({ % 1+
el 2 QHD*hyQH1 2 MoH 1D QHD Iy 1))

(EL“] +(ﬁ * - QH”ZW. 4)

It H-1) QH1?B(xY(2H1) BQH1)

Hence
b:4 B Z X B
~QH D PYQH1) iR, QH1) Py H1)

2 I H-1)
— 4+ R L0 I )
()(i%x 1)/2 (2 H_ 1) 11’1X+ E I"LI/K\EWI)Q (2 H ])2 lﬁ

@?/8) (X% + O(R /1 X, (5
Cambinng(2), (3) (4) ad(5) wedan
u =
KZMSQ D = 1nX (ﬁ lﬁl (6)
For te second part we notce thatp u= o n whereg, n are positive mtegers withn AN n, EtS(o v =
min{ m| pu| my, fran the definition 0fSd{ 2 Wy and LLemmajz we have

> Sdiaw = ) SdiF )< )[R [xinx ™
26 zzxk x e ¥ I
and
Sdiaw = 25) S w -+ O xmy =% X (E—ﬂ( (8)
24 x ST x 6 Inx 7" x
Conbinhg(7) and () we obtain
2 % 2
;z Sdiw ==t (ElTl 9

Fram (1), (6) and (9) we can get he resujtof[ anmagy
3  Pmoof of the Theoram

For any rea] nunberg 1 ktM be a fxed Positive mneger such ﬂqatl\/f< %~ (M+1 )li fram the defint

tion of Sdf n) we have
M-

DrSdia(my=>1 > Sdia(m)+ > Sdia(n) =
X MK ac x

Bl od e (4 k

M-1 M
DD = Y sdiy+ D) SdiM) = l§] £ Sdfc o+ O™,
=1 Mg B X

LetB(Y) = 2 SAf n) by the Able's identity and [ ammay  we can easil deduce hat

By

Z f(Dsz'B(M)—<k—1>AT>HB(Y)dy:

1
——*( *l)j —Nf =
24 1M 24 1ny i

7i21\/1&171{7177_[ MkHJrEMPq
24 M kt1 24 AM
77( Wl Wq
2k B E RM
Therefn;e we can chtam the asmptotic f)rnulg}
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IS ' o
Z<JXSGH(81‘(H))*12(k+1) 1nM+(E BM

On the other hand we alo have the estinate
0< =M< (M+ 1) —M < X%
Now cambmnng he above wemay jnmed gtely obtan the asympotic fomula
Z 77172 % K /k St/
d n)) —
Sdla(m) =~ T g ik

KX

This canplets te proof ofTheoran 1,
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