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ACUMIITOTHUYHI OIIIHKY CEPEJHBOTI'O 3HAYEHHA
®YHKIIII CMAPAHIYA

Bpeiinge B. €., Kyigim B. C. AcuMnTOoTH4YHI OLIHKK CepeaHbOro 3HAYEHHS
dbyskuii Cmapangua. B crarti posrisineno posnogin 3uadens (yHKIii S,iﬂ(n),j =1,2,
ski Oysio BBemeno Cmapanmaaem B 1993 pomi. ITobGymosani acuMnrornyni popMyan s Cy-
MaToOpHOI (hyHKIIIT S,(Cl)(n), Kl yTOYHIOIOTH pe3yabrat Jlo FOmuua. 3HaiimeHo HeTpUBiaIb-
Hy aCHMOTOTHYHY OLiHKY Juts 7 (S, ,il) (n)). ¥ npumymenni cupasegnusocti rinoresu Pumana
MOKPAIIEHO 3AJUIIKOBUIl WIEH B aCHMOTOTHIHIN dopmymi mist GyHKmii S§2>(n) Ta BUBYEHO
MOBEeIIHKY (DyHKINT T(Sy)(n)) B KOPOTKOMY iHTepBami ¢ < n < x+h, ne h > z%,0 = 0,2204.

Kurouosi cioBa: ¢ynknis Cvmapanmgga, acMMOTOTAYH] OIIHKH, CyMaTOPHA (DYHKITiA.

Bpeiine B. E., Kyaum B. C. AcuMnOoToTudyeckue OIEHKU CpeJHEro 3Hadve-
Hust pyuknuu Cvmapangya. B crathe paccMOTpeHO pacrpenesieHve 3HaAYeHNH QyHKIMA
S,(j)(n),j = 1,2, xoropbie Obun BBeaenubl Cmapanaaem B 1993 romy. Ilocrpoenbr acumir-
ToTHYecKre (hOPMyJIBl Jjist CyMMATOPHON (DyHKIUN Sl(;)(n), yTOYHSAOIKe pe3yabrar JIio
FOmmnra. Haiinena HeTpuBHasibHasi aCUMNITOTHYECKas OleHKa st 7(S ,il)(n)) B mpeamoo-
JKEHWH CIIPABEITUBOCTH THIIOTE3hl PUMaHA yIydIeH OCTATOYHBIN WIeH B aCHMITOTHYIECKOM
dbopmyie anst yskmn SéQ)(n) 7 U3y4eHo noBeseHue (hyHKImn T(SéQ)(n)) B KOPOTKOM HH-
reprane ¢ < n <z + h, rae h > 2%,60 = 0,2204.

Kurouessbie ciioBa: dynkmms CMapaHIda, aCHMITOTHYECKIE OIEHKH, CYMMATOPHAsT (DYHK-
1.

Breide V. E., Kulish V. S. The symptotic estimates of the Smarandache mean
value. In this paper we consider the distribution of value of the function S](vj)(n),j =1,2,
which were introduced by Smarandache in 1993. We obtained the asymptotic formulas for the
summation function S,il)(n), that improve Lu Yiuping results. Here we found the nontrivial
asymptotic estimate for 7(S ]il) (n)). In assuming the Riemann hypothesis improved, the term
in the asymptotic formula for the function Séz) (n) is reminded, and behavior of the function
T(ng)(n)) was studied in the short interval 2 < n < 2 + h, where h > 2,6 = 0, 2204.

Key words: Smarandache function, asymptotic estimates, summation function.

Bcecryn. ®. Cmapanga B 1993 p. BBiB y po3rian asi apudmeTndsi GbyHKIHT
S,(C])(n),j =1,2;k>1 HarypanbHi, BU3HAYEH] HACTYTHUMU PIBHAHHSIMMA:

S,(Cl)(n) =min(m € N: n | mF),
S,(CQ)(n) =max(m € N:m" | n).

(© Bpeiize B. €., Kyaim B. C., 2013
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[Ii dyuKIT HA3UBaOTHCS ABOICTUMHE a00 TyanabHUMHU. JIETKO mepeBipuTH, mo dyH-
KIIii S,(Cj)(n) MYJIBTHTUIKATARHAI, TTPUUOMY IJIT TIPOCTOTO P : S,il)(pa) = pl&l,
S,(f)(p“) = pl#l, ne [2] — naiivenme nine > z, |x] — waiibinbme uite < .

Cwmapanmu [10] 3a3maums psig 3acTocyBanb 1ux (DyHKIIH B Teopil umcesn 1 Kom-
6inaropuri. Tomy po3mozmin 3Havenb QyHKIIIT S,(f )(n) B OCTaHHI{l Yac aKTHUBHO JO-
CIiJKyeThest. Y 1iit poOoTi BUBYAIOTHCS DYHKIIIT S,(Cj )(n) B CepeIHhOMY 1 KOPOTKUX
inrepBanax. Mu BUKOPUCTOBYEMO 11O3HAYEHHSL:

N — MHOXWHA HATYPATbHUX HUHUCET;

7, — MHOXKWHA I[IJINX YNCEJT;

R — moste aificHux uucen;

C — nosne KOMILIEKCHUX YHCET;

1(n) — dbyukuis Mpobiyca;

p(n)  dyukmia Oiinepa.

st KOMILIEKCHOTO 4KCJia TO3HAYUMO depe3 0 = Res,t = Ims, Tak mo s = o +it,
exp(z) = €* must z € R, Inx 3aBxam no3navae HarypasibHuit jorapudm x,x > 0.
CumBonu ”"O” ta ” « 7 eksiBanentni, a 3amc f(z) = O(g(z)) o3nauae, mo npu
x — xo maemo | f(z)] < Cg(z) 3 nesikoro poparuowo cranoio C. Crani cumsonu ”o” ta
7 L7 MOXKYTH 3aJI€KUTH BiJT €.

Bamuc %, (I1,) 3aBxan Gyme mO3HAYATH CyMyBAHHS 33 BCIMA HATYPAJbHHMI 7
(abo, BiamoBigHO, MOGYTOK MO BCIM mpocTUM p).

ITOonEPEAHI PE3YJIBTATH. Din Liping [3] orpuMas acummrornany dhopmyty

S BN

n<x
Pob6ory Liping mu #e bauwmin, aje B gaHiit pob0Ti MU TIOKPAITUMO 3AUTITKOBUHN HJIEH Y
dopmymi (1). S. Tabirca, T. Tabirca [13], Keng [7], a Takox Ibstedt [3], [4] 3Haiimn

. . 1
ACUMNTOTUYHY IIIMBHICTH HEPYXOMHUX TOYOK BiTHOCHO TIEPETBODEHHS N — S]g )(n)
Jlerko mobGadnTH, MO HEPYXOMHUMHU TOYKAMHU € Oe3kBaaparTHi umcna. Tak 1o, sSKImo
L 1
¢(z) o3nauae KinbKiCTb HEPYXOMHX TOYOK LISt S,(C )(n), TO Ma€EMO
g(z) _ 6

lim —= = —.
zox T T2

Kpim Toro, sukopucroyroun pesyabratu Filaseta, Trifonov [14], orpumyemo, mo
YHUCII0 HEPYXOMUX TOUOK [IJIst S,gl)(n) Ha BiApI3KY [z, + h] nopisHiOE % +O(z5 Inx)
71 BCix h, 25 <h <z Lu Yaming [8] BuBuaB po3mnozisa 3HaueHb GYHKIIT AITHHIKIB
7(n) Ha TOCTLIOBHOCTI S,(f)(n) i mobyayBaB acuMITOTHIHY (HOPMYITY

S (sPm) = ¢tz +¢ @) +0 (a7). (2)

n<zx

¥ crarri Wan Yanxing [15] moBegeHa TOTOXKHICTH

= (-t 2o —f—1 k
Z(Sff)(n»a _2“+k1H(1+T“1>’

n=1
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dKa CIIPaBEITNBA JIJI KOXKHOTO AiicHOTO « > 1.
Hapemrri, Xiayan Li [16] Ta II. /1. Bap6anens, C. Kup6ar [26] 3naiinim acumnto-

TruHy GOPMYJIy JJIs CEPEJIHLOrO 3HAYCHHS S,(f)(n)

— (lna? +3y—1-12¢"(2)) +o(1), sxmo k = 2,

S CB) 1y o1y, o k=
LS sPm = @ o) e =3 ®
CUZ(/{:) )(1+o(1)) axmo k > 4.

B naniit poGori Mu BuBUaEMo 3anumkosi wienn y dhopmynax (1), (2) Ta Buaaemo
PO3IIONiT 3HAYEHD T(S,(f)(n)) B KOPOTKHUX IHTEpPBAJIaX.

B nopanpimoMy HaM 3HAIOOMATHCS /€Ki J0Ope BiIOMi pe3yIbTaTH PO PO3IIOILT
snadenb j3era-pyuxuil Pumana ((s) (qus. €. Turumapu [12]).

JIlema 1. Hexati s = o +it. Todi

(i) <(s) =L +v+O(]s — 1]) 6 okoai mouru s =1, v — cmana;
(i) ¢(s) < [t]0=% (tn(le] + )3, amwwo & < 0 < 2;

(i) C(s) = x(s)C(1 = s), de x(s) = m— 2+ F) )

(iv) ﬁ| < In(Jt| + 3), axwo 1 <o < 3;

—~
H
w
—

(v) C(s) < [t|"F7In|t], axwo |t| > 3,3<0<1;

T
(vi) f |¢(0 + 3)[*dt < Tmin(InT, é), Ao o > 5

(vii) f|§ (L +at)|*dt < TIn* T

(Tym v — cmana Otinepa).

JIema 2. (obaacmo, siavra 610 wyaie ((s)) Icnye abcomommna cmana C > 0

C
maxa, wo 6 obaacmi Res > 1 — nemae nyaie ((s) (due.

(In(|t| 4 10))3 InIn(|¢| + 10)
[6], 2a. VI, meop.2)

Jlema 3. B npunywenni cnpasedausocmi zinomesu Pimana moemo

> 2 ol > (o),
1 Int
6t +i01 =0 (epiagi).
Inz
= u(n) <x2 exp(Alnlnx)> :

n<x

(¢(o + )= = O(lt]),




10 Bpetide B. €., Kyaiwu B. C.

de A >0 cmaaa, a cmanai 6 cumeoaaxr " O” moocymsv 3anescumu 6id €,€ > 0
d08iAbHA CMANG.

JIema 4. (6e3ymosna ouinka) Ipu r —xX MaeMO
p(z) = O(z exp(—C(Inz)5~9)),
(dus. [6], 2a. VI, nap. 3).

JIema 5. (npo wacmxosi cymu psady Hipixae)( [9], Jodamox, Teopema 3.1)
Hezxaiti pad dipixae

=~ a
n
f(s) = e
n=1
36izaemucea abcomomno npu o > 1, npuvomy |a,| < c®(n), (¢ > 0), de ®(n) — doda-
MUA MOHOMOHHO 3pocmatoua dynkyis. Kpim mozo, nexaii npu o — +0 cnpasedausa

OUIHKG
X

D anln ™ =0((c-1)"%), a>0.

n=1

To0i das neyinozo x > 1,¢ > 1,T > 1 mae micye cnissidnouenms
N e ®(22)1
x x x®(2x)Inx
g = — —ds+ 0 | =/—— O ——F—— 4
o = o /f(s) s (T(c—l)a> + ( T (z) > )
n<w e=iT

de (x) snauumo sidcmans T 00 HATOAUNCUO20 UiA020 YUCAG.

JIema 6. Hezat f(n) ma ®(n) — myavmunaikamueni gynruii, npuwomy
Fn) =3 @(d), de ®(n)=0(n").
d?|n

Todi pieromipro no h,h < x, cnpasediusa oUiHKa

S fm)=h 2@ g (h’x) +0(2?),
d

2
rz<n<z+h =1
de 0 =0,2204,¢ > 0 — dosiavne mase wucao (dus. dosedenns [2], theorem 1).

Tenep Mu nepexoauMo 40 D00yI0BH TBIPHOTO Py As (ByHKILiH S,(Cj) (n) ra T(Slij) (n)),
ne 7(m), m € N o3Ha9a€ 9uCII0 PI3HUX [IBHUKIB HATYPAJIBHOTO M.
Hexait p — npocte uncyio, s — komryekcue, Res > 2. Toai maemo

50w, 5 0)
ps pQS

fi(s,p) =1+ +ot

1 1
Sl(c )(pk) S,E )(pk+1)
pks p(k+1)s

S ™) | s

+ ks PR

+eot

2 2

b P P pa
kas

Tt e s

pks —+ ..
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1— L
i TPOBOASIYM eJIeMEeHTAPHI CITPOIIe-

IToMHOXKYIOUM OCTAHHE DIBHSIHHS HA T
T ps—1
HHA, OTPAMAEMO P
1 1
- —Q26-D+D)) ) =
fl(s7p)7 1_})31_1 (1 2(q 2) +O( )> =

1 — p—2(s—1)
_ p_( — (1 +0 <p—2(s—1)+1)) .
— p S
(1)
S’“ns(”) , BUBOJIAMO

Towmy, B cumy Torozxuocti Oiinepa 3 MyIbTUILTIKATHBHOIO (DYHKITIEIO

s Res > 2:
o~ S(l) 1 _pfz(sfl) e (s —1)
Y = memy (0 () = gy o @)

ne Go(s) peryansipua ipu Res > 1 Ta 3amaerbest B HamBmiommai Res > 1 abcomoTHO

36ikHUM psigom Jlipixie:

90) o) = 0q1).

-y

Amnanoriuni po3aymn maooTh TRipHM pax ipixae mgis st )(n) mpn Res > 1

S¢(n) _ ¢()G(ks — 1)

. k _
Z ns C(ks)

n=1

Jani, BUKOPUCTOBYIOYHM MyIbTUILIIKATUBHICTH DyHKIHT T(N) S(])( ),7=1,2, mm

mo0ymyemo TBIpHI psgu T(S,ij)(n)). [Mozmaunmo
()
(S (n) Res > 1.

Flgj)(s) = ZT’

Posrnsinemo cnouarky Bunanok j = 1. Toxi ans k = 2 maemo

F(l)() I, pgSijiJr.‘.):
_ 3 3 (1-55)%
- Hp( F p2s p:ss + prs + - )(17%)2 =
= C* ()T N {;;‘s + {35 - 2L+ 4) =
=( (S)Hp( JE P T pE + ) :7 )
— (1 - k- pis L ) =
_¢é <s><(4s> - _
D) H( +...)1_p%_
C(s)¢(3s)C¢(4s 7§25C35
_ e )G( ) = LD Ga ).

ne G3(s)  perynapra dyukiia ania Res > +
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dxmo k > 3, To, 9K i BuUIle, MOAIOHUMHU TIEPETBOPEHHIMU OTPUMYEMO

M () = ¢*(s) 2(g
75() = 2 Gie)

e G2(s)  perynapua dbyuxmis ama Res > %.
Y BUNAJKY j = 2 3HAXOJAUMO

—||<1+1+1+ TR R - +3>
= s 2s 0 (n—1)s o (2k—1)s oks |
» p p p p p

BayBaxkumo, 1m0 HecuMerpudHa yHKuis JAinbHUKIB 71 (n)= Y. 1 Takox Mae
n=md?
reipawii paa ((s)((ks).
Tomy, Gepyun mo yBaru Teopemy [9] mpo e, mo TBipHA YHKIS J1s Koediri-
enTiB psiay /lipixsie OqHO3ZHAYHO BU3HAYAE KOEDIIIEHTH IBHOrO PsiLy, 3HAXOIUMO, IO
T(S,(f) (n)) =1 ,2(n), a Tomy sani Mu HaBeAEMO TEOPEMY LPO CepeJiHE 3HadeHHs DyH-

KIiil T(S](f) (n)).

OCHOBHI PE3VJIbTATU. CuissinHomennst (5) 103BOJISIE OTPUMATH ACUMIITO-
. 1 1 .
THUYHY OIIIHKY CEPEJIHBOTO 3HAYEHHS Sl,(C )(n) IMosraunmo a,, = %S,(C )(n) Toni 3 (5)
BUILTHBAE

3y %" - CC((;;) G (s), Res > 1, (7)

n=1

Je G{(s) Buznauaernest abcostorHo 360ikuuM psitom Jdipixue B nanisunomuui Res > 0:
X

Go(s) = 22 3%,

n=1

Tomy dbopmyna [leppona (qus. meMy 5) nae aiusa r =

gn| < n7FFE e > 0 — Gyap-axe wmCIIO.

N .
5, N — mine Henapre 4ncio,

c+iT
1 ¢(s) o, a° xc x®(2z)
n= " Gy(s)—ds+ O | =—— 0 . 8
;a 2mi ¢(29) 0(s) s ot T(c—1) + T ®
nsT c—iT
Tyt ¢ > 1,7 > 1 (ixui 3uavenns Oyayts yrouneni mismime), $(y) = O(1) mns Beix
Y =yo > 0.

Posrasinemo npsivokyTank R 3 sepmmuavu A = (C,—-T),B = (C,T),C = (3,T),D =
(%, T'), 306pazkeHuil Ha PUCYHKY 1.

CC((;S)) G/o(s)% B npaMokyTHEKy ABCD, BKITIO-

B cuny mepomopduocti dynrmii
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9al09M f10TO CTOPOHU, MU 32 TEOPEMOIO PO JIMIITKUA OTPUMYEMO:

i /T Tf((zsﬁ) o= e (oo ) +
o O o)
(] f) i)

Mu BpaxyBasiu, 0 BCepeanHi MPAMOKYTHUKA R € Tinbku omHa 0cobinBa To9Ka s = 1,
TOMy 10 HA Tipsimifi Res = 3 Ta npasime wiei npsivoi ¢(2s) # 0.

t

T

T |==---

A

Puc. 1. Ilpamokytauk R 3 Bepmunamu A = (C,-T),B = (C,T),C =

()1

Temep iHTErpanu Mo TOPU3OHTATBHUM JiTSTHKAM KOHTYDPY iHTErpyBaHHS OIIHIOIO-
ThCst 38 1onoMororo temu 1 (iv, v), a Ha BEPTUKAIBHIH ALMSHIT KOPUCTYEMOCH OIIHKOO
apyroro Momenty ((s) Ha nososunHil npsviit Res = % (muB. memy 1 (vi)).

Takum YMHOM Ma€eMo:

B D 1

1-s 20 1 x€
/ , / <</TT?lan5<<max <;r27TlnT>. (10)
C A %

Hamni, B cuny mepisraocti Komu—I1lBapa maemo

C
¢(s) |G0 +it)|? |t 2|
D/C(QS)GO( “ds| < /I(( +it)] |2+ t|/ Tl Tiil ) (11)

OckinmbKy Ha ofuHUYHIN TpaMiit (TobTo Res = 1) cipaBeuBi OIIHKY:

Go(s)] =0, <In(jt[+3), [z =2,

B
[C(1 + 2it)|
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To, B cuny jemu 1 (vi), BUBOAMMO

ds < zln’T. (12)

C(s) v 2 _ Go(l)
3 (g 25)G0(S)s> O (13)

1
IMoknagemo ¢ =1+ l—,T = z2(Inz)2. Toxi 3 (9)—(13) orpumyenmo
nx

!

Hapermri,

E: Siyw i;g?a“+cxlen $)

n<x

3Bicu, 3acTocoBytoun jemy Abesisi PO 4aCTKOBE IiJCYyMOBYBaHHsI, BUBOIUMO

Z Sk(n) = Z Skqgn)n Cz(z(;)) 2 + O(x2 In® z), (14)

n<x n<x

3 abCcomoTHOIO cTaso B cuMiomi " O”.
I3 Bupazy pus G (1) Buxogurs, mo Gg(1) € 064uCIFOBAHOIO JOAATHOIO CTAI0I0, a
TOMY JIOBEJICHA TEOPeMa

Teopema 1. Ilpu x —xX cnpa6ediusa acumMnmomuuHa Gopmyira
3
E Sk(n) = Cra* +0 (x2 In? x) ,
n<x
de cmaaa Cy > 0 wmoorce bymu obuucaena, a cmaaa y cumsoai ”O” e abcosrommoro.

Bepyun g0 ysarm, mo In?x = (z¢) aas 6yms-sikoro dikcoraroro € > 0, MU Ma-
€MO, 10 B OTpUMAaHii Teopemi 1 3aaWIIKOBUI WjieH MeHIe, HiK y dhopmymi (1), aka
maBegena B pooori Liping. Bimem Toro, mam meron mnoseaernsi reopemu 1 103BOJIsIE
OTPUMATH OI[IHKY 3aJIUIITKOBOIO UJI€HA

R(z) = O(x? exp(—c(lna)"5)),
BpaxoByloun, mo ((2s) He Mae HymiB B o6iacTi

C
(In(|t| 4+ 10)) 3 InIn(|¢| + 10)

Res>1—

(muB. [6], roi. VI, reopema 2).
Tenep poarasinemo anasor dgopmynn Lu Yaming (auB. dopmymny (2)) mast apud-
meruunoi Gyukuii 7(Si(n)), ge 7(n) — dynxuis ainpaukis, To6ro T(n) = Z 1.y
d|n
Buna Ky k = 2 dbopmyaa (7) mae (3a memoro 5):

c+1T
L[ 80 30a® )% ds z°
S rsto) =g [ tageee @ s 10 (g ). (9

n<z c—iT
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gec>1, T>1, G?) perynisipHa B HamiBILomuHi Res > i.

3HOBY, BPaXOBYIOUH, IO MOAIHTErpanbHa QyHKIisa B HamiBmIomuH Res > % Ma€e
€InHy 0COOMBY TOYKY (1€ TIOJIIOC JPYTOTO TOPSIJKY ), MU TICJIsi CTAHIAPTHUX O69n-
CJIeHb 32 JIOMOMOTrOI0 JeMU 1 3HAXOIUMO

> 7(S3(n) =

n<x

= res (gzgg( 35)GP (s) >+0 /ch "”ilana +

(16)

2

T

1 2 1 . C(% +3Zt) (2) .’L‘2+it
— Shat) 22 g t) .
Tomi ) ¢ (2“) C(3+2it) ! 2H It
T

st ocrannaboro inrerpana B (16) maemo ouinky

T

o (1) (5 +3it) (2)( ) gt
/C <2Ht> By \g T §+ztdt <
’ (17)

o [le (3 i) |80 2y oty

C(3 + 2it)
Tyt mu mpuiiasanm g0 ysaru, mo wa Biapisky [—1,1] mpavoi Res = 3

€2

miiTe-

. . 1. .
rpaabna QyHkuis ouiHeTbes sk O(x2) i, kpim TOro,

G ( +zt> = 0(1),

(309G

1
C(3+2t)

¢ (‘; + 3it> =0(1).

Towmy 3 nepirrocti Komri IIIBapia orpumyemo

T
> C(G+3it) o) ri
it dt

|C(2 +zt )% In(|¢| —|— 10)

2

O(In(|t| + 10)),

(18)

dt <« 22 In*T.
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(Mu oriHunu mepuiwii iHTErpan mpasopyd 3a gemoro 1 (vii)). Kpim Toro, ockinbku

C(s) = L5+ 7+ (s — 1)g(s), ne g(s) — ananituuna B okoni ToukM s = 1, T0 Maemo

) = e + 5 + (08 20(6) + (s = (),

=T (xlnz —z)(s — 1)+ O((s — 1)*zInz),

((3s) =C(3) +3CB)(s = 1) +---,
P ) =62 1) +0(s—1).

3BiIKM BUILIMBAE, IO

2(s 2
s (S50 9) -
=(BGP Mz +2(29¢E)GP (1) - (3G (1)+ (19)
+3¢'(3)617 (1) + ¢3)G™ (1)) = 2Py(In ),
e Pi(u)=Au+ B, A= 4(3)G§2)(1) > 0, B — obuucioBanbhi crai.
Bunanok k > 3 mae noxpi6uuii pesynprar. Takum aunOoM, i3 cnigsimromens (15)—
(19), Gepyun ¢ = 1 + ﬁ,T = 2, MW BiIPa3y OTPUMYEMO HACTYIHMUI Pe3yIILTAT.

Teopema 2. Jlaa K00tcH020 HAMYPAAILHO20 K = 2 1CHYIOMD 00%UCAI08AADHE CTNAAT
C,(Cl) > O,C,(f) maxi, w0

(S (n)) = Cl(ql)ﬂﬁln% + C,EQ)SL’ + O(27 (Inz)*).

Jlnst cepestnoro snavenns dynknii Sz (n) B pobori [26] orpumani ”O” i Q-oninkmn,

. - . 2
i MU HE MAEMO MOXKJIMBOCTI 1X nokpammTu. AJie 3 BUD/IsLy TBIpHOTO psij st S ,(c )(n):

3 S ) _ (s)¢lhs — 1)

1
e (ko) , Res > 1,

n=1

MU MOYKeMO oTpumaTu "yMmoBHHIi " pe3ypTaT, BBayKaOUn, mo rinore3a Pumana cripa-
BEJIJTNBA.

Teopema 3. B ymosaz cnpasedausocmi zinomesu Pumana mae micue acumnmo-
muura Gopmyaa

2
@y - 3 12 e
E Sy (n)f; x(lnx+3’y—1—ﬂ2§/(3)>+0(z+),

n<x

31 cmanoto 6 cumeoni "O” | axa saresxncums 6id €.



Acumnmomuuni ouinku cepednbozo anavwenmna Gynkyii Cmapandua 17

HoBenenus. Mu Buropucroyemo dopmyny Ileppona i mepeHOCHMO KOHTYP
iHTErpyBaHHs HA npsiMy Res = i +e€e>0.

Tenep 3aBasku cuiBpignommenH:o (iii) temu 3 i bopmysi Cripminra mas I'(z) (aus.,
Haupukiay, [6]):

1 1
InT(z) = <z2) lnzz+\/(ln2ﬂ)+0<z|>, largz| <7 —9d, 6>0

BUBOJIUMO
¢ (3 +e+it)] < (|t +10)7,

€2 (5 +€)) —1+2it)] < [t +10,

(20)
! < |t
€ (2(5 +€)) +2it)]
(crani B cumBonax 7 <7 3anexars Bij €).
Takum auHOM, MAEMO
2
> 87 (n) =
n<x
4+e+1T
2s —1 2s—1
o (B | ] e )
s=1 4(28) S (21)
411+e T
C(o £iT)((20 — 1 £ 2it) z° z¢
(0] —d O =— |-
+ / (20 + 2it) 7T\ Te =12
Mu BpaxyBamu, mo B Todumi § = 1 migiarerpanbHa (BYHKINS Ma€ TMOTIOC APYTOTO
TTOPSIZIKY.
[IpoBoasan 0GunCTEHHS res i inrerpanis B (21) 3a gonomoromo ouinok (20), orpu-
) =
My€eMO Juisd ¢ = 1+ —
nz
C(s)¢(2s—1)a*\ 32 12 ,
Ite+iT
2s — 1) x* 5
C(S)C( S )xde <<TZ*€$%+€’ (22)
(2s) s
& +e—iT
Cc
(o £iT)((20 — 1 £ 2it) z° 1 T g
T do Ti=zite 4 Zn’e. 23
/ (20 + 2it) < tpmr (23)

1
Z+€

Bissmemo T = 3. Toai 3 (21) (23) MU OTPHMAEMO TBEPIKEHHS TEOPEMH 3.
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BayBaxkenHs 1. B [26] 6yao ompumano 6e3ymosnudl pesysvmam 3 3aAUUKO-
sum waenom O(x4 (Inz)?) ma dana Q-ouinka O(x2 (Inz)2). Haw pesyavmam noxpa-
wye besymosny ouinky 3 [26], ase nokasye, wo Mmoocaueo -ouinka modice bymu

nideuu,ena.

Baysaxkenns 2. Memod docaidocenna dynxuii S3(n) 6 ymosax cnpasedaucocmi
zinomeau Pumana, na scars, e npueodums do noKpawLeHta 3aAUUKOB020 LACHA ONA
S%(n), k > 3, axuii nasedenuti 6 pobomi [26].

Tenep My mepexoauMoO 10 TMOOYHOBH ACHUMMITOTHYHOT (HOPMYJIH Il CepesHBOro
snavenns 7(S2(n)).
Buie mu spoBesu, 1o

T(Sk(n)) = k(n).
Tomy maemo (mmBuck [17])

> 7(St(m) = 26 + ot () + Ol ko),

n<x

e A(Lkiz) =31+ 0 2= max , Y(u) = u—Ju]l — %,

IKN<zk +1

> Gw)

N<n<2N

[u] — uina yacruna u.

3 po6Gorm Richert[10] sunsmsae, mo A(l,k;z) < xﬁ, IO Kpallle, HizK pe3yJib-
tar, Bka3auuit B pobori In Yaming [8] (auB. dopmyny (2) mamroi poborn).

Ha cborosnimHiii JIeHb MOXKHA OTPUMATH TAKY OLIHKY

l0+l1 1 lO )
l0+17k+17l0k‘+q+lofl1 ’

ALk z) < 2°® I, 0(k) = max (

nme (lo,l1)  moBimbHA eKCIOHEHTHA Tapa (HANPHUKIAZ, eKcrnoHeHTHa mapa Huxley-

Watt (5% + ¢, g—g + €), € > 0 — moBinbHO Mane wncno). Takum anMHOM, CipaBeIUBA

Teopema 4. Hexati (lg,l1) — odnosumipna excnonenmua napa, 0 < lg < % <

l1 < 1. Todi cnpasedausa acumnmomuumna Gopmyra
1 1
S r(S20) = (R + ¢ (k) ot +0 (2" Ina),
n<x
de (k) eusnauena euue.

Haroro ocraHHBOI0 MeTO0 Oy/e TOBeJIEeHHST aCHMITOTHIHOI (GOPMYJIH JJIsi cepe-
mHboro 3andenns 7(S2(n)) B KopoTKOMYy iHTepBadi, a came

Teopema 5. Jlasa h € [acg,x) CNPABEOAUBA ACUMNMOMUYHAE HOPMYAQ

% S (82(n) = — +0 (1) +0 ("),

™
z<n<x+h

de 0 = 0,2204.
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Hosenenns. [lna h > 5 maemo

ZTlg(’n Z 1=

rz<n<z+h z<md?<z+h
h
R (F o )
d<(a+h)3 5 <m<ER d<(e+h)® (24)
o 1 1
—nY m+o [y | =c@n+o(n).
d=1 <(I+h)%

. 2
Hani qnsa 25 <h < 3

Z T1,2(n) = Z Z 1+ Z d>h2l=

z<n<x+h d<h2 72<m<r+h 1<md2<¢+h
1 z+h 1
= (@h+0(ht)+ (< <\/ )) (@h+0 (n?).

. 2
Hapernri, st h < 3 maemo

2 o= ([ ) vo 2 (1

z<n<a+h d<n}

(25)

OCKLIbKH

([”h} #)

a2
>>+O(h)+ > >

(26)

r2 <d<w§ r<md?<z+1

Ane

1— 1 z+h x _
SEDSNNESS - (VR A -
o%<d<gd T<MESTHL o d (23 cag(ot
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Takum YpHOM, MM OTPUMAJIH CIIiBBiIHOIIEHHS

S mam) =C@h+0 w( 3’) N

z<n<z+h

+O 7¢(ﬁ) +o(h%).

h<z2

Cywmu crpasa orinioBasn 6araro aBTopis (aus. [17]). Mu GymeMo KOpHCTYBaATHCH

OmiHKAMH
Z ¥ <\/7> < par = 0219 (qum[10]) | (29)

h<z"5

0 (z) = a0 unn2) (30)

h<x3
Tomy 3 (28) (30) Bun/IMBa€e TBEPJZKEHHSI TEOPEMU 5.

BucHOBKU. B teopemax 1-5 mamu nokpameni gesiki pesynsrarn Keng [7], Lu
Yaming [8], Wang Yanxing [15], a TakoX 10BeI€HO HOBI OIIHKM BiHOCHO PO3MOIIITY
snauenb 7(S1(n)) Ha Biapiskax HaTypasbHoro psy i 7(S3(n)) B Koporkomy intepsa-
Jii.
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