OIIOB1/1

HAIIOHAJILHOT 3 e 2016
AKAJIEMII HAVK
VKPATHU
MATEMATHKA
VIIK 517.54 http://dx.doi.org/10.15407 /dopovidi2016.03.007

4. B. 3abosioTHUi

Tacruryr maremarukn HAH Vkpainu, Kuis

E-mail: yaroslavzabolotnii@mail.ru

3HaX0/PKEHHA MaKCUMYMY JI00yTKY BHYTPIIITHIX paJiyciB
B3a€EMHO HeIllepeTUHHUX obJiacTei

(IIpedcmasaeno waenom-xopecnondernmom HAH Yrpainu FO. FO. Tpoxumuyrxom)

Poszeasrymo eidomy npobaemy B. M. Hybunina npo HenepemunHi 00AGCMI HA KOMNAEKCHIT
naowuni 1 3natieno i pose’asox daa v < /n.
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B reomerpuuniit Teopil dyHKINH KOMIIEKCHOI 3MIiHHOI 3HAYHE MICIe 3aiiMalOTh eKCTpeMaJsibHi
3a/1a49i Ha Kjacax obJiacTeld, Mo He MepeTHHAThHC. Taki 3a1adi po3IJIsIancs, 30KpeMa, B Po-
6orax [1-13]. Byso orpuMano 6araro BaroMmux pe3ysbTaTiB, MpOTe 3HAYHA KIJIbKICTH 3a/a4 He
po3B’st3aHa i jroci. OjiHa 3 TakKux 33749 1 JOC/IJKYETbCs B Iiit pobori. Jana 3a1a1a 6yita cdop-
mysboBana B. M. Jly6uninum |7, c. 68].
Hexait N, C — MHOKMHHI HATYPaJILHUX i KOMIVIEKCHUX 1UCe Bimmnosinuo, B; — obmacts B C,
r(Bj,a;) — BHyTpimmiii pagiyc obracri B; B Touri aj;.
Bamaua 1. losectu, mo MakcuMyM (yHKIIOHAIA

n
I’y — 7,.’7 B0>a0 H Bkaak‘ (1)

ne By, Bi, Ba, ..., B, (n > 2) — nonapuo meneperunni obaacti 8 C, ag = 0, |ay| = 1, k =
= 1,n, r(Bj,a;) — BHyTpimHI# pazaiyc obnacri B; B touni a; (a; € Bj), j = 0,niy < n
(muB., Hanpuka, [2-12]), gocsraerbest s gestkol KoHdIrypaiiil obsiacreii, siki MaloTh N-KpaTHy
CAMETPIIO.

Hust v = 1 3amaua 1 6ysa noBuicTio po3s’sizana B poboti [8] myst Vn > 2. 3 merozy poboru |[§]
TAKOXK BUIUINBAE, IO Teil pesysbrar npaBuiabhuii i s 0 <y < 1. B pobori [13]| 6ys10 nosxicTo
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poss’azano 3ajgady Jlybunina mpm ymoBi, mo n > 5 i agpy/y < 2, Je Uncia qj O3HATYIOTHCH
TaKUM YIHOM:

1 1 1
ap = —(argag —argay), «g:= —(argas—argas), ..., ap:=—(27 —argay).
T T T

Y Teopemi 5.2.3 poboru [9] 3HaiigeHo po3B 530K 3a4a4i 1 IpU JOBLILHOMY 7Y, aJle IOYHHAIOYH
3 MEBHOTO, 3a3/IaJIeTiIb HEBIJOMOTO HOMEPA.

Y nmamiit poboTi oTpuMaHO TaKuil pe3yabTaT:

Teopema 1. /s dosinvrozo namypasvhozo n > 541 10 < v < /n 6ukonyemuvca nepieHicmn

n
7(Bo, ao) H (By, ax) < 17(Do, ap) H (Dy, ap),

de By, By, B, ..., B, (n>2) — nonapro nenepemunni obaracmi 6 C, ag =0, |ag| =1, a1 = 1,
k=1,n, r(Bj,a;) — enympiwnii padiyc obaacmi B 6 nowﬂw,z' a; (aj € Bj), j =0,n, gpu%omy
3HAK pieHOCE 00CAGEMBCA, 30KpeMa, 34 Ymos ap = aj,, Br = Dyg, k = 0,n, de ap, Dy —
610N0610H0 NOANOCY T KPY206L 004GCMI KEaIPAMUNHO20 JUuPePEHUiaia

Q(w)dw? = ! szMVn)li 1—; T 2.

HoBenennsi. Bpaxosytoun pesysbraru poboru [8], HaM JocTaTHBO JOBECTH, IO JAaHUil pe-
3yabTAT CIpaBzKyeThes mpu 1 < v < /n.

BcTaHOBUMO CIIOYATKY, IO JaHe TBEPZKEHHs HPABIILHE I Y = /1. Y JI0BeJIeHHi CyTTEBO
BUKOPUCTOBYIOTbCSI IPOMIXKHI pe3ysIbraTh, OTpUMaHi Ipu noBejieHHl Teopemu 5.2.3 poboru [9),
sIKi, B CBOIO 4epry, Oy/m 3Haiijieni 3a JI0IOMOTOI0 METO/LY PO3JLISIOUYOro IepeTBOPeHHsl 001acTeil,
sIKUfi JieTagbHo po3pobisienuii B poboti [7].

Hexait IC () — snauenns dyuxmionana I, () ais obmacreit Dy i TOUOK ay, 3raJaHux B yMOBi
reopemu. Tozi, 3riyiHO 3 Teopemoro 5.2.3 [9], BUKOHYETHCS PIBHICTD

<47>”/” N4
n D) 1 - —

B =00 [T w0 = () (17?)"“/” —5] @)

n2 n

ne Dy — sragani Bumie Kpyrosi obsacti kBajparudsoro gudepenmiana (1). Bpaxoyoun pe-
sysbTaTi poboTu [13|, HAM 3aJIMIIAETHCS JIMIEe JIOBECTH PABUIBHICTH Teopemu 1 1pu yMmoBi
ap\/y > 2, oe o = MAX Ot 3HoBy »k Takmu, 3a Teopemoro 5.2.3 9], mpu ymoBi a7y > 2

OTPUMAEMO TaKy HEPIBHICTE:

n 2 —ap\" ! 177/”_ n a1/ yv—(n—1)11—v/n
B(), H’r’ Bk,ak 2"y = [2 040(2 O[()) (TL 1) ] .

n—1

OmHI/IMo Telep BeJUYUHY

=

T”Y(Bo,()) T(Bkvak)

Pn('Y) = <
77(Do,0) | | 7(Dk, dx)

i
I

b

B
Il
—
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- [2 . 2n—1a0(2 _ ao)n—l(n _ 1)—(n—1)]1—'y/n _
X é n—1—v(1-1/n) é Y+1—v/n 41 y/n - l —n—y/n 1— ﬂ/n 207
n n n? n? L+ /4/n
23
n 1Y/ 1 1r-1=(=D/n 2N v/n ~ n+y/n [ 1+ ﬂ
oI (e R ) B (o B ey
4 Nal 4y n 1_ ﬂ

y 9 1—v/n n n—1—y(n—1)/n
Nal n—1 '

3Bijcu
n]Vnti-t/vn 1 =m0/ o372 1/ 1\
Pivm < 1] ) (%) ()
1 2n1/4
. 1+W 4 1=1/yn o\ nol=(n=1)/vn
1 1 nl/4 n—1 '
C p3/4

Hocmimumo noBeninky Takux GyHKIIH Ha TPOMIXKKY = € [547;00):

p]VErL-1/Ve 1 12 t-@-0/ve
() =% - =
-l -l
1 2x1/4
2312 N 1 z+1/\/x 1+ 34
fi(z) = (4> ) fao(z) = (1 - 933/2> ) fa(x) = 7361 )
]. - W
4\ UVeE z \&l-@=1/Ve
no=(m) o A0 =(25) .

Dynkuist f1(r) € MOHOTOHHO CHAJHOIO Ha IPOMIKKY = € [547;00), Tomy st Vn > 547
BUKOHYETHCH HEPIBHICTH

(n3/2>1/\/ﬁ (5473/2>1/v547
S <
4 = 4

< 1,4121.

Host dysriii fo(x) HA HaHOMY TPOMIKKY BHKOHYEThCSI HEPIBHICTH

fg(l‘) < 1.

Oynkuil f3(x), fi(r) ma npomixkky [547;+00) € MOHOTOHHO CHAJHUMHU, a ToMy Vn > 547
BUKOHYIOTbCSI TaKl HEPIBHOCTI:

1 2n1/4 1 2.5471/4
1+ — 1+ —
folw) = | —222 e < 1,18653.
Lo L S
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4\ /e
fa(z) = (961/4> < 0,83385.

Hocainnmo dyukmio f5(z). Ockinbku * 7> 1 st Vo € [547;400), TO

z—1—(z—1)/x1/2 z—1 z—1
T x 1

= < = + .
fs(2) <x—1> = (x—l) <1 x—l)

Oynxmis (14 1/(xz —1))*"! € MOHOTOHHO 3poCTaYO0 Ha MPOMIKKY [547; +00), IpEIOMY

1 z—1
lim <1 + > =e,
T—00 r—1
tomy juist Vo € [547;400)
fs(x) <e.

3Bijcu pobrMO BUCHOBOK, IO 1yt Vn > 547

( n >n—1—(n—l)/nl/2
< e.

n—1

3 ypaxyBaHHSIM BIacCTUBOCTeil nociipkennx dyskiiit f;(z), j = 1,5, GyjiemMo MaTu
5
P(y/n) = g(n) H fi(n) < g(n)-1,4121-1-1,18653 - 0,83385 - e < 3,7978g(n).
j=1

Basuuiocst gpocaiauru GyHkiio g(x). Yasasmu Bix ganol dyHKIHT gorapudMidHy M0XiTHY,
OTPUMAEMO

(In(g(x)))" <0,
a Tomy byHKIs ¢(2) € MOHOTOHHO cHaHOW0 st & > 547. 3Bincu
g(n) < g(547) < 0,26187.

Orpumaemo, mo P(yv/n) < 3,7978 - 0,26187 < 0,9946 < 1.
3ayBaXKMMO TAKOXK, IO

w n=541  P(V541) = 0,99954 < 1,
JUIsT n = 542 P(v542) = 0,98446 < 1,
JTs n = 543 P(v543) = 0,96960 < 1,
s n=544  P(V544) = 0,95495 < 1,
JUIST n = 545 P(v/545) = 0,94050 < 1,
s n=546  P(V546) = 0,92624 < 1.
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Orxe, ayg n > 541 upu v = /n i p+/Y > 2 BUKOHY€TbCS HEpiBHICTB
n n
In(7) = 17(Bo, 0 H (Bi, ax) < 77(Do,0 H (Dg,di) = In(7)

IJIsT TOBLIBbHOI KoHDIirypariil obmacreit By, By, Ba, ..., By.
3BijicH BUILIABAE, IO €KCTPEMAJbHOIO € KOoHQIrypalisa, 3ammcana B yMoBi Teopemu. s
v = /n Teopema noBejeHa.
Hexaii Tenep v € (1;4/n). Bpaxysasum, mio
L(7) < [2- 27 L (2 — ag)"(n — 1)~ D/,
a dyHKIlis

[2 . 2n—1a0(2 _ ao)n—l(n _ 1)—(n—1)]1—'y/n

npu piKCOBAHOMY T MOHOTOHHO 3pOCTa€ 3a 7y Ha npomixkky (1;+/n], orpumaemo, 1mo

JocaiguMo MOHOTOHHICTH (PYHKITIT

<47>7/" N4
Gl L

4\" n?
i =(2) I
n ¥ THJY/” 1 ﬁ
(-2 T

ey =8 (a2 )+ o352,

Hesaxkko nepekonarucsi, mo oOuIBa JOJAHKHA B JIy>KKaX OCTAHHLOIO BUPA3y € BiJl eMHUMHU
npu dikcoanomy n i v € (1;v/n).
3BijiCH BUILIMBAgE, IO

L(7) = I(Vn).

A 3Bincnm

10610 Ip(7) < I9(7).
TeopeMmy J0Be/I€HO.

Asmop sucaosaroe edsunicms O. K. Baxminy 3a nocmanosky 3a0a4i, a maxosc 3a uinni nopadu ma
30YBANHCEHHA W000 HANUCAHHA UIEL POOOMU.
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Haxoxk/1eane MmakcumMyMa IIpou3Be/IeHNsl BHYTPEHHUX PaJNyCOB
HeHaJieraommx oodJiacreii

Pacemompena uzsecmman npooaema B. H. [ybununa 0 Henaie2aouwur 00AaCMAT Ha KOMNAEKCHOU
naockocmu u matideno ee pewenue npu Y < /n.
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Determination of the maximum of a product of inner radii of pairwise
nonoverlapping domains

Dubinin’s problem on nonoverlapping domains in the complex plane is considered, and its solution
for v < /n is obtained.

Keywords: inner radius, nonoverlapping domains, quadratic differential.
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