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[IPO TPUYJIEHHY CTEIIEHEBY ACUMIITOTUKY
JIOTAPI®MA MAKCUMAJIBHOTO YJIEHA IIIJIOTO
PSIZTY JIPIXJIE

JIrobomupa JIVI'OBA

JIveiecorutl Haytonasvrul yrieepcumem iment Ieana Pparka,
79000, JIveis, eys. Yuisepcumemcora, 1

JloctimKeHO TPUI/IEHHY CTEIIeHEBY ACHMITOTHUKY JIorapudmMa MaKCHMAJIbHOTO
qj1eHa 1ijoro panmy ipixite.
Karwowoet caosa: panx ipixiae, MaKCUMAJIbHUN YIE€H, TPUUJIEHHA CTEIEHEBA
ACUMIITOTUKA.

1. Hexaii (\,) — 3pocrarmoda 10 400 nociinosuicrs nesin’emuux aucesn (Ao = 0), psig
o0
Hipixae Y ape, z = o+it, e mimmm, a ju(0) = max{|a,|exp(c),) : n > 0} - ioro max-
n=0
CUMaJIbHUHN wieH. Y BUMAIKY, KO R-Topsamok 1mijoro psaay lipixie mopiBHIOE HYIEBi, TO
JlUIsl XapaKTepucTuku 3pocrands In u(o) BBousTh jorapudmivni R-nopsaiok pp 1 R-tun
— Inlnu(o — Inu(o
Ty (3a ymoBu 1 < p; < 00) 3a dpopmynamu p; = lim ﬁ, Ty = lim A
o—+00 Ino oc—+o0 (ogPt
3 orpumanoi B [1] 3aranbHOT Teopemu PO yMOBH Ha KOeDiIi€HTH Ta MOKA3HUKHU I[LIOr0
psny Hipixue, 3a axux In p(o) ~ (o) (0 — +00) 1715 10JATHOT HENTEPEPBHOT OIYKJIOl Ha
(=00, +00) dysknii @, merko orpumarh, mwo In p(o) ~ ThoP! (0 — +00) Toai i Tinbku
TO/Ii, KO /i Oyab-sakoro € > 0:

An
Tip1

IJIS BCiX

. p1/(p1—1)
1) icaye ng = no(e) rake, wpo In|a,| < —T1(p1 — 1)(1 + 5)( )
n 2 no;

Tkt1

. . . A
2) icHye 3pocTaroua HOCTIZOBHICTL (n)) HATYPaJbHUX 4HCET Taka, MO ——tt — 1
"k

(k — o0) ilnlan,| > -Ti(pr— 1)1 — 5)(;\:;?1

Hdpounenny acumnroruky surismy lnp(o) = Tio?* + (7 + o(1))oP, 0 — +o0o, me
0 <p<pir e R\{0}, y Bunagky, komm A\, = n (T00TO JJisi CTENEHEBUX DsJIiB)
BuBueHo B [2]. Ileit pe3ynbrar Mo)KHA mepeHecTH Ha 1iii psaw ipixse 3 Z0BUIBHUMA
nokasankamu. Paxtuano, akmo 73 > 0, 7 € R\ {0}, p1 > 110 < p < p1, TO Mot
toro, mob In u(o) = Tio?* + (1 + o(1))70?, 0 — +00, HEOOXiIHO 1 HOCTATHBO, OO [T
Oynp-skoro € > 0:

)m/(mfl)
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192 JIro6omupa JIVITOBA

1) icuyBasio ng = no(e) rake, wo Jyis BCix n > ng

An )Pl/(?1—1)+(7+8)( An ):D/(:Dl—l).

In|a,| < -=T; -1 ( ;
2l 1P ) Tip: Tip:

2) icHyBaJia 3pOCTarYa MOCAIIOBHICTD (n)) HATYPAJIbHAX YUCE] TaKa, 110

A )m/(prl)

A )P/(Plfl)
Tipy

1n|a‘”k| 2 _Tl(pl - 1)( Tpl

+(7‘—€)(

p1t+p—2
i\ —Ankzo(mg’r”), k — oo.

MNEk+1
TpudieHHY CTENeHeBy aCUMIITOTUKY

Inp(o) = ThoP* + Too?? + (7 + 0o(1))oP, o — +o0, (1)
Jepr >1,0<p<ps<p,Th >0,T5 € R\{0} i 7 € R\{0} mocaimxeno B [3], me

JIOBEIEHO TaKy TeopeMy.

Teopema A. Jlas mozo, wob Inp(o) mae mpuusenny cmenenesy acumnmomury (1),
HeobTidHO, a Yy eunadky, Koau p > 2ps — p1, i docmamnvo, woeb das 6ydv-axoeo € > 0:
1) icnysano ng = ng(e) maxe, wo daa 6cix n > ng

p1/(p1—1) p2/(p1—1)
In fan| < ~Ti(p1 = 1)(22) + T +

T1p1 Typ1

max{p, 2pp—p1}
p1—1

it +e) (T?&) :

2) icnysana 3pocmaroywa nocaidosnicms (ny) HAMYPAALHUT “UcCes MAKaG, U0

Any )pl/(m—l) n Tg( An, )102/(101—1) n

In fan, | = ~T3(p1 = 1) (725 e
max{p, 2pg —p1}
p1—1

e =) (7)

p1tmax{p, 2po—p1}—2

D = e =0(dme 7T ), mpu k= 00, de

S (Top2)? I
T = Tlpp>2p,—p} (P) — Mg = 1) {(pp<2p2—p1}(P);

a Ig(p) — zapaxmepucmuuna dynruis muooicunu E, mobmo Ig(p) = 1, koau p € E, i
Ig(p) =0, koaup ¢ E .

Komu p < 2ps — p1, ymosu 1) 1 2) y reopemi A He mocrarui st Toro, mob In (o)
(Top2)?

—=—a
2T1pi(pr — 1)’
rperiit wien acumuroruku B (1) mae Burusy (7 + o(1))oP = 70P + 0(0®) upu 0 — +0o0,
Jie s < p, To TeopeMy A MOxKHa yTOYHUTH. IIpaBuiibHOIO € Taka TeopeMma.

MaB TpUWwIeHHY creneHeBy acuMmuroruky (1). ko p = 2ps — p1, 7 =



IIPO TPUYJIEHHY CTEIIEHEBY ACUMIITOTUKY 193

Teopema B. Hezati 2ps — p1 > 0 i (3p2 — 2p1)(3p2 — 2p1 + 1) # 0. Jas moeo, wob

(Top2)? 2ps— 3p2—2
Inp(o) = ThoP* + TooP? + o P27PL 4 o(o°P2 7)) g — +o0,
wo) =T T 2 ipi(p - 1) ( :

HeobTiono i docmammnvo, wob das 6ydv-saxozo € > 0:
1) icnysano ng = ng(e) maxe, wo daa 6cix n > ng

p1/(p1—1) p2/(p1—1)
Infay,| S—Tl(Pl—l)( - ) . +T2( 2 ) R

Tip1 Tip1
3p2—2p)
_ (3P2—2p1+1)(T2P2)3_6 An pi=l o
6(Tip1(p1—1))2 Tip1 ’

2) ichyeana 3pocmaroyua nocaidoenicms (ny) HAMYPAALHUTL WUCE TAKG, UL

A, \Pr/(p1—1) An,, \P2/(P1=1)
Infa, | > ~71( ~ 1) (755 ) +12(73%) B

3p2—2p3

_ ( (3p2a—2p1+1)(Tap»)® Ang | P
( 62(T11011(101—1§)22 +E) (Tl;l) 7

3p2—p1—2
; _ 2(p1—1)
z)\n,c+1—)\n,c—o()\nk ! ), k — oo.

TyT TpomOBXKYEMO MOC/TIIKEHHST TPUIJIEHHOI CTEMEeHEBOI aCHMIITOTUKY JIorapudMa,
MAaKCHMaJIbHOIO 4/IeHa Iijoro psamay lipixie y Bumaaky, Kon

(3p2 —2p1)(3p2 —2p1 +1) = 0.

IIpaBuibHi Taki Teopemu.

Teopema 1. Hezati p; > 2. Jas mozo, wob

I (o) = Tyo? + Too@-0/8 ¢ PP DTS ooy 4o —it)f3) 5 4o
18Tip1(p1 — 1) ’ ( 7)
2

HeoOTiono i docmammebo, wob das 6ydv-axoeo € > 0:
1) icnyesano ng = no(e) make, wo das eécix n > ng

p1/(p1—1) A\ 2pi=1)/(B(pa-1))
) ()

In fan| < ~T1(p1 = 1) (22 G

Tip1

B (pl + 1)(p1 — 2)(T2p2)4 B ( A )—(101+4)/(3(101—1)).
216(Tip1(p1 — 1))° i ’

2) icnysana 3pocmaroywa nocaidosnicms (ny) HAMYPAALHUT “UcCes MAKaG, U0

A, \P2/(P1=1) A, | 2211/ B(1-1))
In fan,| > ~Ta(p1 — 1) (72 + (72

_ (p1+ 1) (p1 — 2)(Top2)* B ( Ay )—(;01+4)/(3(P1—1))
216(T1p1(p1 — 1))° T

i A — Any, = 0()\,(%75)/(3@171))), k — oo.

MNE+1
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Teopema 2. Hezati (p1 — 3)(p1 — 6) # 0. Jaa mozo, w06
2p1 T
9T1 (p1 — 1)

HeoOTiono © docmammebo, wob dasa 6ydv-axoeo € > 0:
1) icnysano ng = ng(e) maxe, wo daa 6cix n > ng

Inpu(o) = ThoPr + Tho?Pr/3 4 oP1 /3 4 o(0P /3, o — 400,

p1/(p1—1) 2p1/(3(p1—1)) AT3
In |a”l’L| S _Tl(pl - 1)(’1"}1\;1) + Q(T)l\zl) - 81T13(pi—1)3 -

~(2pi(p1 = 3)(p1 — 6)T _. ( A )7171/(3(”1*1))
21871 (py — 1) Tipn

)

2) ichyeana 3pocmaroyua nocaidoenicms (ng) HAMYPAALHUTL YUCE TAKG, UL

A, \P1/(P1—1)
1n|ank|22‘—11(p1‘_ 1)(7351) +-Ib(

2p1(p1 — 3)(p1 — 6)T% e ( M, )—(P1+4)/(3(P1—1))
21871 (p; — 1) Tip:

A (2p1—1)/(3(p1—-1))
ng
Tip1

i A — A, = 0()\%’;1_3)/(3(}71_1))), k — o0.

MNE+1
2

4T:
Teopema 3. Jlaa mozo, wob Inpu(c) = Tyob + Thot + 15)—;02 +o(c™), 0 — +o0,
1

HeoOTiono i docmammebo, wob dasa 6ydv-axoeo € > 0:
1) icnysano ng = ng(e) maxe, wo daa 6cix n > ng

An \6/5 An \/5 8T 1675 An \—4/5
In |a,| < —5T} (=2 T(2n) " - 22 2 An TR
nlan| < 1(6T1) + 2(6T1) 675Tz (5(15T1)4 +5> (6T1) ’

2) ichyeana 3pocmaryua nocaidoenicms (ng) HAMYPAALHUTL YUCE TAKG, UL

A, \P1/(1—1) A, \4/5 T3 1675 Ay, \ —4/5
In o, | > —5T; (22 ) () - =2 Lo-e) (5)
nlan| 2 =5Ti( 77 + 8260 ors12 T\t ) \em

i A —/\nkzo(l),k‘%oo.

MNE+1
2

T.
Teopema 4. Jlaa mozo, wo6 In p(o) = Tyo® + Too? + 3—72,0 +0(072%), 0 — 400, Heob-
1

xidno i docmamuvo, uob das 6ydo-arxozo € > 0:
1) icnysano ng = no(e) make, wo das ecix n > ng

A_n)3/2 T An T3 s(/\")_l'

1 n<—2T( In S
nlan| < =20 G 261y 211? \31y

2) ichyeana 3pocmaryua nocaidoenicms (ng) HAMYPAALHUTL YUCE TAKG, UL

A \32 A T3 Anp \ !
In fan,| > 273 (522) "+ Tt — 25 — (524
nan, | > 1 6T, + 26T1 2717 € 3T,
i\ —/\nkzo()\ﬁ,}/4),k—>oo.

MNE+1
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2. Homowmixkui pesynapratu. Hexaii Q(+00) — kiac gogaraux Ha (—00,+00)
dyuknit ¢ Takwx, MO MOXiIHI P’ HEMepPepPBHO MUDEPeHIIiioBHI, TOAATHI i 3POCTAIOTH
10 400 Ha (—00,+00). Yepes ¢ nosmadarumemo dbyHKIoO, obepreny 10 @, i Hexaii
V(o) =0 — ®(0)/® (0) — byuxnis, acouiiioana 3 ® 3a HpioToHOM.

JIema 1 [4-5]. Hezatu ® € Q(+00). Jaa mozo, wob In (o, F) < ®(0) das scix o > oy,
Heobxidno i docmammvo, wob Inla,| < =X, ¥(p(\,)) 0as eciz n = ng.

s @ € Q(4+00) 1 0 < a < b < 400 npuitMmemo

Cr(ab.®) = biba /b @(s@(t))dt7 Gola,b,®) = @ <ﬁ /b@(t)dt> :

t2

JIema 2 [5]. Hezat ® € Q(+00) i In|an,| < —An, ¥(@(An,)) daa dearoi spocmarowoi
nocaidosnocmi (ny) namyparvrux wucea. Todi das ecix o € [p(An, ), @(An,,,)] @ 6ciz
k > ko npasuavra mepisnicmo

hl:u(o'a F) > (I)(U) - (GQ(/\TLk ) /\nk+1 ) (I)) - Gl ()‘ﬂk ) )\nk+1 ) (b)) (3)

JIema 3 [5]. Hezad ®1 € Q(+00), P2 € Q(+00) i daa 6cix 0 = 0p
81(0) < In (o, F) < @3(0). (1)

Toodi
In|a,| < =APa(p2(An)),n = no, (5)

Ma iCHYE 3POCMAI0YE NOCATII08HICD (N)) HAMYPAALHUT “UCE MAKG, UL

Infan, | > =An, W1(e1(Any)) (6)

1 g
G100 Angis®2) > 81 | [ttt ). (7
Ng+1 g JA

ng

de ¥; i ¢; nobydosani idnosidno das ;.

IIpumnycrumo Temep, 1o
®(0) = ThoP' + TaoP? + 10P + §0° (0 > 0y), (8)

ae Ty >0,p1>1, 0<p<ps<p1, s<p, To eR\{0},7€R\{0}ideR\{0},a

W(x) = Tl(pl — 1) (Tlpl) i 5} (T1p1> .

Toni npaBuabHi aBi JeMU.
JIema 4 [3]. Hezatd gynryis © € Q(400) 3adosoavhae ymosy (8). Todi npu x — +00
NPABUALHE MAKT ACUMNMOMUYHE PIEHOCTI:
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(Top2)?
2Tip1(pr — 1)’

1) akwo p = 2ps —p1, § = 4ps — 3p1, T = 3p2 —2p1 +1 =01

(p1 +1)(p1 — 2)(Topa)*

O e — 1)

4pg —3p1

14 1)(p1 — 2)(Top2)* z | n!
o (VT ) (2

2) axwo p = 2py —p1, s = 4pa —3p1, 3p2 —2p1 = 0, (p1 — 3)(p1 — 6) # 0,
(o) y (p1 — 3)(p1 — 6)(Top2)*
2Tip1(p1 — 1) 216(Tipi(pr — 1))3 7
(Tops)®

2¥(p(@)) = W) + g =gyt

(Ut ) ()

_ (Top2)?
2Tip1(pr — 1)’

mo

8) axwo p=2pz —p1, T 3p2 —2p1 =0, p1 =6, s=—4=>5p2 —4p1

(2T3)?
10(15Ty))*’

(o) = 5T, (6%)/ 1, (67>/ 45Ty (f;;j .
o
(o))

_ (Top2)?
2T1p1(p1 — 1)’

i6+—

4) awwo p=2py—p1, T 3p2—2p1 =0,p1 =3 is=—2=>5py—4py,

mo

20 (p(x)) = 2T (3%)3/2 T+ Th <3£T21>3 — (5 +o(1)) <3LT1>1 .

Jlema 5 [3]. Hezau gynruia ® € Q(+00) 3adosoavhae ymosy (8). Hdrxwo 0 — 0
(k — 00), mo

Pl

2 D1 —
Gt b1+ 00), ) = G (1o, trl(1 + 00), @) = 522% ()77

+0 (9,§tF) +0 <92t,§1—‘1) +g(tr. Or),

de npu k — 00 NPasuAbHI MAKE GCUMNINOMUNHE PI6HOCTNI:
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(Top2)?
2Tip1(pr — 1)’

(p1+1)(p1 — 2)(Top2)* 2Pl
) ti,O0k) =0 | t, ™ ;
T e R

1) akwo p = 2ps —p1, § = 4ps — 3p1, T = 3p2 —2p1 +1 =01

(Top2)?
2Tip1(pr — 1)’

b1 =3)p =6} #0404 (plmf%fii (;16)_(?;?2) ,mo g(t,bk) =0 (tzpifg'f” ) ’.

(Top2)?
T 2Ty (p1 —1)’

, Mo g(tka 9/@) =0 (tlz4/5) 5

2) axwo p=2py —p1, s =4p2 —3p1, T = 3p2 — 2p1 =0,

8) arwo p=2ps—p1, T 3p2—2p1=0,p1 =6, s =—4=5py—4p;

. (213)°
R A T )L

(Top2)?

——————— 3p2—2p1 =0 =3158=—-2=>5py—4
2T1p1(p1—1)’ D2 D1 » D1 s P2 D1,

4) axwop=2py—p1, T =
mo g(tx,0k) = o (t,;l);

Hawm Tpeba Takox Taky Jemy.
JIema 6 [3]. Hexat ®1(0) = ThoP* + TooP? + 70P — d0° (0 > 0p), Po(0) = ThoPr +
+T50P2 + 70P + §o° (0 > 09), de 6 > 0 i s < p. IIpunycmumo, wo tp41 = (1 + Ok)ty @
G1(tk, tit1, P2) > @1 (5e(ty, tit1, P2)). Todi 0, — 0 (k — o0) i

) g7 (b Ok),

ti
Tip:

de npu k — 00 NPasuAbHI MAKE GCUMNINOMUNHT PI6HOCTNI:

(Tops)?
2T1p1(pr — 1)’

(p1 +1)(p1 — 2)(Top2)* ( —4("2_’{”>
0 #+ , mo g*(tg,0k) =0 | t, ™ ;
7 6T - D) gttt = o

1) akwo p = 2ps —p1, s = 4py — 3p1, T = 3ps —2p1 +1 =0 i

(Top2)?
2Tip1(pr — 1)’

4(p2—-p1)
(pl - )(pl_ ) #0id# i( 216(3%5 (pl )_(711%)2) , o g*(tk,ﬁk) =0 <tk pi-t );

(Top2)?
2T1p1(p1 — 1)’

5
id# i% , mo g* (i, 0k) =0 (t?),,

2) axwo p=2ps —p1, s =4ps — 3p1, T = 3p2 — 2p1 =0,

8) axwo p=2ps —p1, T = 3p2 —2p1 =0, p1 =6, s = —4=5py —4p1

(Top2)?
2Tpi(p1 — 1)
mo g*(tg,0k) = o (t75/2).

4) axwop=2ps—p1, T = 3pa—2p1 =0,p1 =3is=—2=>5py—4py,
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3. JloBeaeHHda TeopeM. 3 Orisy Ha MOMIOHICTH, PO3MJITHEMO TLIBKH JOBEJIEH-
(P141)(p1—2) (T2p2)*
216(T1p1(p1—1))3

maemo (4) 3 ®1(0) = TyoPr + Toor—1/3 4 %0(”1*2)/3 — So~(P1HD)/3 4

Dy(0) = ThoPr + Too2P1—1)/3 %J(m_z)/:} + do—P14)/3, Tomy 3a memoro 3

npaBuibHi HepiBHOCTI (5) — (7). Aste 3a TBepmKeHHsaM 1) gemu 4

s Teopemu 1. Hexait 0 < § < . Toxmi 3 (2) mst BCix o > 00(0)

A Ua(p2(An)) = Th(p1 — 1)( A, )Pl/(mfl) 3 Tg( AL )P2/(P171) N

T p1 Tip1

(p1-41)(p1—2) (Topa)* A\ AT
P p1— p n p1—
+ ( 2116(T1;1(P1—f))23 —o+ 0(1)) (Tlpl) o 00,
A, \P1/(p1=1) A, \P2/(P1—1)
PRSIV S SV

4p2 —3p1

i (<p1+1><p1—2><T2p2>4 _ 5+0(1)) (A_) ks,

216(Tip1(p1—1))3 Tip1

. . Anjrr =2 N2 16(ps—
a 3a TBep/KeHHsAM 1) memu 6 3 HepisHOCTi (7) BUMIIMBAE, 1110 ( e v— ) < 6%1171 5+
s
N 4pg —4p1
p1—1 . . . .
+o(1)) (Tln;l) ! , k — oo. Tomy, 3aBagKA JOBLIBHOCTI 0, 3 WX CHIBBiIHOIIEHH

BUILIUBAE HEOOXiHicTh yMoB 1) i 2) y reopemi 1. Ilomno mocrarHocTi, TO 3 ymosu 1) 3a
semoro 1 1 TBepzkenHam 1) jemu 4 OTPUMYEMO ACUMITOTUYHY HEPIBHICTH

(2p1 — 1)°T3

In u(o STJpl—i—TJ(Qplfl)/B—i—
uo) < 2 18T1p1(p1 — 1)

0—(17172)/3_’_0(0'7(Z)1<‘r4)/3)7 g — +OO. (9)

Haui, 3a nemoio 2 i TBepazkendsam 1) jemu 5 3 ymoBu 2) Teopemu 1 Jjist Beix
o € [p1(Any), 1(Anyy, )] 1 Beix k > ko Maemo

Tlplei A"k % 3 % 2 szl
Inp(0) > @1(0) — g (Tm) vo(exnT)+o(ean") +

4pg —3p1 4pg —3p1
+o <)\nfl_l > :<I>1(0)+o()\n,fl_1 ) , k— oo, (10)

4pg —4py
60 O = 0(Any* ™), k — 00. Ockimbku @1(An,) <o <01(Any,y )y TO Any <P (0) <A

4pg —3p1

i 3 (10) maemo In (o) > ®1(0) + o (<I>’1(a) Pl ) = ®y(0) + o(c?P273P1) 5 — +o0,

3BIIKM, 3aBISIKHU TOBLILHOCTI §, OTPUMYEMO ACUMITOTUIHY HEPIBHICTH

M1

(2p1 — 1)°T%

(p1—2)/3 —(p1+4)/3
—_———0 + o(o , 0 — +00.
18T1pi(p1 — 1) ( )

(11)

Inp(o) > TyoP* + Too?Pr=1/3 4

3 (9) i (11) Bumnusae (2). Teopemy 1 goBeneno.
Pemira TeopeM 0BOAUTHLC MOMIGHO, BUKOPUCTOBYIOUHU IIYHKTH 2)-4) TONOMIXKHUX pe-
3y/IHTATIB BiITOBLTHO.
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ON THREE-TERM POWER ASYMPTOTIC FOR THE
LOGARITHM OF THE MAXIMAL TERM OF ENTIRE
DIRICHLET SERIES

Liubomyra LUHOVA

Ivan Franko National University of L’ viv,
79000, L’viv, Universytets’ka str., 1

It is investigated three-term power asymptotic for the logarithm of the maximal
term of an entire Dirichlet series.
Key words: Dirichlet series, maximal term, three-term power asymptotic.
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