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Hexaii S(a,b), —oo < a < b < +oo, — KnGC (QyHKyiti, aHarimuunux &
I(a,b) = {z:a <Rez < b}, maxux wo

(Vx € (a,b)): M(x,F):=sup{|F(t+iy)|:a<t<x, y€R} < oo,

ma L(x,F) = (InM(x,F))", — npasocmoponns noxiona. Yepes S(a,b) no-
snauaemo niokaac kunacy S(a,b), axuti ckradaemovcs 3 mux gynxyiti F €
S(a,b), wo L(x,F) — 4o (x = b—0), a uepes Sy nosnavaemo xnac ¢yu-
kyiti F € Seo(0,+0), ons sixux icuye ¢ynxyia O(r): Ry — Ry maxa, wo
0(r) /oo (0 <17 +oo) ma 6uxonyemucs HepigHicmo

\L(r+8(r)/L(r,F),F) —L(r,F)| <L(r,F)/8(r) (r=ro)
Hexaui
Br(r) =sup{Re F(z): Rez<r}, Ap(r)=inf{Re F(z): Re z <r}.

Loseoeno nacmynny meopemy: Hexaii F € Sy, mooi acumnmomuuni cniegio-
HOULEHHS.

M(r,F)=(1+0(1))Br(r) = —(1+0(1))Ap(r),

BUKOHYIOMbCS NPU T —> —-00.
Kniouosi cnosa: ananimuuna ynxyis, meopema Bimana, eunsmxosa
MHONCUHA, MAKCUMYM MOOYIIA.
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1. Bceryn
Hexaii S(a,b), —oo < a < b < +oo, — KJTaC aHAITUYHHX Y BEPTUKAIBHIN CMy3i
II(a,b) :={z: a <Rez < b} dyHkuiit Takux, 1o

(Vx € (a,b)): M(x,F) = sup{|F(t+iy)|:a<t<x, y€e R} < +oo.

3a mpuHIUIOM MakcuMyMy Moxyis M (x, F) = sup{|F (x+iy)|: y € R} — ne-
cnagaa Qyskuis Ha (a,b), a 3a TeopeMow Ajamapa Mpo TpU mpsMi (yH-
kst InM (x, F) — onykia Ha (a,b) (,I[I/IB 3l c.145, ¢.266]), a Tomy [Is BCixX

x € (a,b) npasa noxinHa L(x) = L(x,F) = wf (InM(x,F))’, icHye i € HECIaAHOO
Ha inTepBaii (a,b).

Yepes Se(a,b) moznaunmo minknac knacy S(a,b), skuil CKIagaeTbes 3
tix ¢yukuiit F € S(a,b), mo

L(x,F) =4 (x—=5b-0).

a depe3 Sy mo3HadaeMo Kiac QyHKUIN F € Se(0,+00), must sskux icHye (yH-
kuisg 6(r): Ry — Ry Ttaka, mo 6(r)  +o (0 < r 1 +o) i BUKOHY€ETHCS
HEPIBHICTb

\L(r+8(r)/L(r,F),F) —L(r,F)| <L(r,F)/8(r) (r=>ro). (1)

3ayBaxxuMo, 110 Ki1ac Sy — He MOpOokHMM. J{71s1 ToTOo, 11100 B IIbOMY TIEpe-
KOHATHCS, TOCUTh po3nsiHyTH QyHKIio F(z) = exp{e®}.
Kpim 1poro, ymosa (1)) € piBHOCHIBHOIO 10 YMOBH

|L(r+ 5(r)/L(r,F),F) —L(r,F)‘ <L(r,F)/8(r) (r>ry). 2

ITepekonaemoch B 1poMy mpu 6(r) = 8 > 1. JlocTtatHbO MEPEBIpHUTH, IO 3
ymoBH (2)) BumuBac, 1mo

\L(r—8(r)/L(r,F),F) —L(r,F)| <L(r,F)/8(r) (r=Ro). (3)
[Tonaunmo R =r—8(r)/L(r,F) < r. Toni,

L(r,F)—L(r—68(r)/L(r,F),F) =L(R+8(r)/L(r,F),F) —L(R) <
<L(R+8(R)/L(R.F),F) —L(R) <L(R,F)/8(R) < L(r,F)/5(r)
R=(r—290(r)/L(r,F) > ry). Slkmo ry Take, mo 0(r)/L(r,F) <1 ()r ro), T

mocTatHbo BUOpatu Ry = ro+ 1, 60 Toxi npu r > Ry maemo r— 6(r)/L(r, )
Ro — 1 = ry. OTxe, HEPIBHICTD BHKOHYETHCS.
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Jaui, sikiio dyHkuis 8(r) 7 4oeo(r T +eo) Taxa, mwo L(r,F)/8(r) /' +oo
(r /" 4o0), TO TOTIEPEIHE MIPKYBaHHS MPOXOAUTH GE3 3MiH i BOHO, MO-CYTi
BXKE HaIlMCaHEe Yy psJKax IICJIsl Ha MOIMEPEIHIM CTOPIHIII JaHOTO TEKCTY.

Hecknagao Temep mepekoHaTHCs, M0 3 YMOBH BUIUIMBAE ICHYBaHHS
¢ynkuii d(r), sika Mae MOTPIOHI BIACTUBOCTI 1 I SIKOT yMOBa BCE IIE
BUKOHYETHCS.

Hexaii . no3Hadae Kiac AOAaTHUX HECTATHUX J0 +oo Ha [0; 4o0) dyH-
KIIIi, a -] Mo3Hayae Horo miaKiac, 10 SKOro BXOAATH Jiniie Ti pyHKLii i € L,
JUISL SIKUX BUKOHYETHCS CITIBBITHOIICHHS

h<x+ 1 /h(x)) = O(h(x)), (x — +o).

Jns BuMipHOi 3a JlebGerom MHOXUHU E C [0;+00), 10 Mae CKiHYCHHY
mipy Jle6era meas E = [ dx < +oo, BU3HAYMMO i aCHMITOTHYHY /-IILIBHICTH
Yy HECKIHYEHHOCTI

Dy(E) = lim A(R)-meas(E N|[R;+o0)).
R—+oo
Hns pyskuii F € Sg 1 r > 0 mo3Haymmo
Br(r) =sup{Re F(z): Rez<r}, Ap(r)=inf{Re F(z): Re z<r}.

3 noenenoro y crarti [2]] (muB. Takox [4]) anamory teopemu Bimana,
BUIUIMBAE HACTYITHE TBEPKCHHSI.

Teopema 1.1. Hexaii F € Se(0,4o0). SIkmo ® € £, h € £ Taki, mo
L(nF) > ®(r)(r=ro), h(r)=o0(P(r)) (r— +oo),

T0 icHye MHOXHHA E C R HymboBoi acumnroruuroi h-myimsHocti (Dy(E) =
0) raka, 110 aCHMIOTOTHYHI CITIBBITHOIIICHHS

M(r,F) = (1+0(1))Br(r) = —=(1+0(1))Ar(r) (4)
BHKOHYIOTBCS TIPH 1 — +o0 (r € Ry \ E).

BuHuKkae mpupoaHe 3aMUTAHHS: 32 SKUX YMOB BUHITKOBA MHOXHWHA E
Yy aCUMOTOTHYHUX CHIiBBiIHOWIEHHX (4) Moxe OyTH BIACYTHS.

B naniii crarti Mu oBeaemo, 1o s GyHKIIH 3 Kiacy So MHOXKHHA E y
ACHMMIITOTHYHHX CIiBBiHOIICHHSX (4)) BincyTHs. Lle € TBepKeHHS HACTYITHOT
TEOpEMHU.

Teopema 1.2. Hexait F € Sy. Toai acHMITOTHYHI CITIBBIAHOIICHHS (E]) BHKO-
HYIOTBCA IIPH ¥ — 0.
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Hawm notpi6Ha Taka nema.

Jlema 1.1. Hexaii F € Sy. Toxi anst Beix r > rg i Bcixn € C, |n| < 8(r)/L(r, F),
BHKOHYETBCS
F(w+n) = (1+0(n))F (w)e™ "),

ae
jo(n)| < nle(r)L(r,F)/8(r), c(r):=1+e(l+&(r))

a TOYKH w Takl, mo Re w =r 1
[Fw)[ = M(r,F)/(1+(r)),
a €(r) — 3amaHa goBUIbHA (yHKIIS Taka, mo €(r) — +0 (r — o).
Hoseoennsn nemu [I.1) JTns dikcoanoro z € I1(0, +o0) posrisiHemMo (yHKIiO
g(t) =g(z,7) = F(z+71): II(—Rez, o) — C.

3 o3Ha4YeHHs Ki1acy Sy Maemo, mo s Beix T, |t| < y(r) = 8(r)/L(r,F), Bu-
KOHY€ThCS HEPIBHICTh

|L(r+7,F)—L(r,F)| <L(r,F)/6(r). (5)
Hexait Touka w, Re w = r, Taka, mo
|F(w)| > M(r,F)(1+e(r))".
3 omykiocti Gyrkii InM(r, F) maemo, o ajs Beix r > 0,7 >0
InM(r+h,F)—InM(r,F) <hL(r+h,F),
a TakoX g Beix r > 0,h < 0
InM(r+h,F)—InM(r,F) < hL(r,F).

3 IBOX OCTaHHIX HEPIBHOCTEH MM, BiJMOBIAHO, OTPUMYEMO IO
InM(r+h,F)—InM(r,F)—hL(r,F) < |h||L(r+h,F) — L(r,F)|
r>0, h>0, a Takox
InM(r+h,F)—InM(r,F) —hL(r,F) <0 < |h||L(r+h,F)—L(r,F)|
st r > 0, h < 0. 3a gonomororo HepiBHocTi (3)), 3Bixcu st Beix 7] < y(r)
17> 0 orpumyeMo

InM(r+1,F)—InM(r,F)—tL(r,F) < 1,
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3Bigku s Beix r >0 1a n € C, |Ren| < y(r) maemo

‘Me—num <

F(w) B
< (1+¢&(r))exp{InM(r+Ren,F) —InM(r,F) —RenL(r,F)} <
< (14¢(r))e. (6)

3 Brmouennst {N € C: |n| <a} C {n € C:|Ren| < a}, Bumusae, mo He-
piBHicTs (6)) Buronyerses st Beix 1 € C, |n| < y(r), and r > 0.

Ipu ¢ikcoBarux w € I1(0,+o0) Ta r > 0 posrusiHeMO Terep (GyHKIIiF0
®: II(—r,+e) — C

o(n):= %e‘”wﬂ —1.

3 HepiHocTi (6)) BurumBae, mo |@(N)| < 1 +e(1+¢€(r)) = c(r) ms Beix
r>0taneC, |n|<wy(r). Toai, 3a nemoto IBapua, nst Beix 1, |N| < y(r)
OCTaTOYHO OTPUMYEMO, IO

ne c(r)=(1+e(l+g(r))).
O

Hosedenns meopemu (1.2} JIns noBeeHHS TEOPEMH BUKOPUCTAEMO CXEMY Mip-
KyBaHb 3 [[7]] (auB. Takox [5, 16, 8, [1]]). [Tpuiimemo

N =i(m—arg F(w))/L(r,F)
i 3acrocyemo tBepmxenHs Jemu [1.1] ITocminoBHO MaeMo
()] < e(r)|(x —arg F(w))[/6(r) = 0
pHu 7 — +o°°, a TAKOXK

F(w+n) = (1+0(1))[F(w)|e™ = —(1+0(1)|F(w)| = —(1+0(1))M(r, F).
3Bigkn, Ap(r) <Re F(w+n)=—(1+0(1))M(r,F), a 3 HepiBHOCTI

(r
M(r,F) =sup{|F(z)|: Rez=r} >sup{—Re F(z): Rez=r} =
= —inf{Re F(z): Re z=r} = —Ap(r)

orpumaeMo, 110 Ap (r) = —(1+0(1))M(r,F) (r — +o0). SIkiio tenep npuiias-
™ 1 = —i arg F(w)/L(r,F), To noxi6Ho, sK i BUILE,

Fw+An)=(140(1))|[F(w)| (r— +oo).
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3BiacH,
Brp(r)ZRe F(w+n)=1+40(1))M(r,F) (r— o).
3acrocyBaBIy HepiBHICTb By (r) < M(r,F) oTpuMaeMo HEepiBHICTS,
Ar()] <M(rF) < (1+0(1))Br(r)  (r— +e°),

1[0 3aBeplrye noBeaeHHs Teopemu [1.2]
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Let S(a,b), —oo < a < b < +oo, be a class of functions analytic in
I(a,b) = {z:a <Rez < b} such that

(Vx € (a,b)): M(x,F):=sup{|F(t+iy)|:a <t <x,y€R} < oo,

and L(x,F) = (InM(x,F))’, is the right derivative. By S.(a,b) we denote a
subclass of the class S(a,b), which consists of those functions F € S(a,b),
such that L(x,F) — 4o (x = b—0), and by Sy we denote the class of
functions F € Se(0,+00) for which there exists a function d6(r): Ry — R4
such that 6(r) /* 4oeo (0 < r7 +oo) and the inequality

\L(r+8(r)/L(r,F),F) —L(r,F)| <L(r,F)/8(r) (r=>ro)
is satisfied. Let
Br(r) =sup{Re F(z): Re z<r}, Ap(r)=inf{Re F(z): Re z<r}.
The following theorem is proved: Let F € Sy, then the asymptotic relations
M(r,F)=(1+0(1))Br(r) =—(1+0(1))Ap(r),

hold as r — +oo.
Key words: analytic function, Wiman's theorem, exceptional set, maxi-
mum modulus.
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