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Rezyume. Magqolada birlik doira tashqarisidagi sohaning (| z|-1 oblastin) teng tomonli uchburchak tashgarisidagi

sohaga (chegaralanmagan sohaga) konform akslantirilishi o‘rganiladi. Akslantirish funksiyasi Kristoffel-Shvars
integralining tashqi soha uchun mo‘ljallangan ko‘rinishi yordamida keltirib chiqariladi, darajali qatorga yoyiladi va uning
xossalari tahlil gilinadi. Uchburchakning logarifmik sig‘imi (konform radiusi) T°(1/3)transsendent o‘zgarmas miqdor —

8r° ~1.3689 - Amaliy tatbiq sifatida uchburchak atrofida ideal
3re/3’
suyuqlik ogimi tasvirlanadi. Tadgiqotda kompleks o‘zgaruvchili funksiyalar geometrik nazariyasi, Kristoffel-Shvars
integrali, gatorga yoyish va kompyuter vizualizatsiyasi usullaridan foydalaniladi.

KiaoueBble cioBa: koHpOpMHOE oToOpakeHme, mHTerpan Kpucroddens—IlIBapma, mpaBUIBHBINA TPEYroONbHUK,
BHEIIHOCTh 00JIacTH, JTorapupmMudeckass EMKOCTh, KOHQOPMHBIH paanyc, TpaHC(QPUHUTHBIN OUaMeTp, ramma-(QyHKIHI,
KOMIUJICKCHAas IJIOCKOCTh, TCUCHUC HﬂeaHLHOﬁ JKUIAKOCTH, TCOpUA MMOTCHIIUAJIA.

Pestome. B crathbe paccmaTpuBaeTcs KOHPOPMHOE 0TOOpasKeHHE BHEIIHOCTH €AMHMYHOTO Kpyra (obaacTu |z |[>1) Ha
BHEIIHOCTh (HEOTPaHHYEHHYIO0 00JIacTh) MPAaBUIBHOTO TpeyrojasHUKa. OToOpakaromas (GyHKIHS BBIBOAUTCS C MOMOIIBIO
BHemrHe# (Gopmbl mHTerpana Kpucroddens—LIBapua, pasmaraeTcs B CTCIIEHHOW Psfi, W aHAIM3UPYIOTCS €€ CBOWCTBA.
[oxazano, yTo JNorapupMuIecKas EMKOCTh (KOH(GOPMHBIN paiyc) TpEeyroJbHHKa BEIPAKACTCS Yepe3 TPaHCICHICHTHYIO

MOCTOSIHHYIO T'(1/3): R/cng(2/3,2/3):

orqali ifodalanishi ko‘rsatiladi: g, _ 2 B(2/32/3) =
3 ;

8z’ ~1.3689 - B KauecTBe (pU3MIECKOTO IMPUIOKEHUS IPOUILIIOCTPUPO-
3ri/3)°
BaHO TCYCHUC I/I,I[eaHLHOﬁ KHUAKOCTH, 06TeKaIOHl€I>'I TPCYTOJIbHUK. B HCCIICAOBAHUM HCIIOJIB30BAHblI MCETOAbI
TEOMETPUYECKON TeopuH (HYHKIMH KOMIUIEKCHOTO TiepeMeHHoro, nHTerpan Kpucropdens—LIBapua, pa3noxxeHue B psaa u
KOMIBIXOTEPHAs BU3yaJIU3alnd.
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Summary. This article considers the conformal mapping of the exterior of the unit disk (the domain |z |- 1) onto the
exterior (unbounded) domain of a regular triangle. The mapping function is derived using the exterior form of the
Christoffel-Schwarz integral, expanded into a power series, and its properties are analysed. It is shown that the logarithmic
capacity (conformal radius) of the triangle is expressed through the transcendental constant T°(1/3):

8r° ~1.3689 - As a physical application, the ideal fluid flow past the triangle is illustrated. The
3r(/3)°
study employs methods of the geometric theory of functions of a complex variable, the Christoffel-Schwarz integral, series
expansion, and computer visualization.

R/C:%B(Z/S,Z/S):

Kirisiw. Konform sawlelendiriwler kompleks analizdin
en kushli qurallarman biri bolip, quramali formali

Kristoffel-Shvarc  integralimin  kopmuyeshlik  ishine
sawlelendiriwshi (ishki) tari jaqst Uyrenilgen. Biraq, kop

oblastlard1 esaplawga qolayl1 &piway1 oblastlarga (dongelek
yamasa yarim tegislik) keltiriwge mumkinshilik beredi.
Koépmuyeshlik ~ formali  oblastlar  ushin  bunday
sdwlelendiriw Kristoffel-Shvarc integrali arqali amelge
asiriladi. Bul formula 1867-j1li E.B.Kristoffel ham 1869-jili
G.A.Shvarc tarepinen garezsiz turde alingan. Ol hazirgi
waqitta  gidrodinamika, elektrostatika ham  jilliliq
otkizgishlik teoriyasinin tiykargl maselelerin sheshiwde ken
gollaniladi.

fizikaliq maselelerde — misali, deneni aylanip agiwshi agisti
yamasa zaryadlangan otkizgishtin sirtindagi maydandi
esaplawda — kopmuyeshliktin sirtqr  (shegaralanbagan)
oblastina sawlelendiriw talap etiledi. Sirtq1r sdwlelendiriw
ishki jagdaydan eki tiykargi ozgeshelikke iye: dareje
korsetkishleri burilis muyeshlerine aylanadi ham sheksiz-
liktin duris sawleleniwin (F(00) =00) tamiyinlewshi
qosimsha kobeytiwshi payda boladi. Sonin menen birge,
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sirtq1 sdwlelendiriwdin bas koefficienti oblasttin logarifmlik
styimliligin  (konform radiusin) beredi — bul potencial
teoriyasinih ahmiyetli shamasi.

Jumistin magqseti — birlik dongelektin sirtin duris
ushmuyeshliktin sirtqr oblastina konform sawlelendiriwshi
funkciyan1 Kristoffel-Shvarc integrali jardeminde keltirip
shigariw, omi darejeli qatarga jayiw, ushmuyeshliktin
styimhiligin T'(1/3) turaqlist arqali anlatiw ham natiyjeni

ideal suyiqliq agis1t misalinda korsetiw bolip tabiladi. Izert-
lewde kompleks oOzgeriwshili funkciyalar geometriyaliq
teoriyasinin usillari, Kristoffel-Shvarc integrali, qatarga
jaytw ham kompyuterlik vizualizaciya usillar1 qollanildi.
Kristoffel-Shvarc formulasi ham onin sirtqi tari
Kristoffel-Shvarc teoremasi boyimnsha, joqart yarim
tegislikti (yamasa birlik dongelekti) tobelerindegi ishki

muyeshleri @, 77 bolgan koépmuyeshliktin  ishine
sdwlelendiriwshi funkciya tomendegishe anlatiladi:
f@)=c[[[(£-a)*"dS +c, (1)
k=1
Bul jerde a — tobelerdifi proobrazlar, c,C,—
kompleks turaqlilar. Kopmuyeshliktin sirtqr  oblastina

sdwlelendiriw ushin bul formula eki jaginan o6zgeredi:
dareje korsetkishleri ishki muyeshtin ornina sirtqi (burilis)
muyeshine — a,—1 omma 1-¢, g — aylanadi, ham

sheksizliktin duris sawleleniwin (F(w) =o0) tamiyinlew

ushin qosimsha ¢ 2 kobeytiwshi payda boladi:

F(2) :Clﬂl[(l_?] 7akd§+cz
Bul formula F(z)= cljgfzn(g—ak ) d¢ +c,

@)

korinisine teh — bul jerdegi é/_z
dareje korsetkishi sirtqr jagdaydin ishki jagdaydan tiykargi
ayirmashiligi bolip tabiladi.

Duris képmiyeshliktin sirti

Duris N -muyeshlikte har bir sirtqr miyesh (burilis

kobeytiwshi ham on

muyeshi) 1— Qo = 2/n ge ten. Tobelerdin proobrazlart —

birlik a =e”™",

H(l_ a,/¢{)=1-¢". Sonhqtan sirtqr sawlelendiriw
k

formulas1 duris képmuyeshlik ushin tdmendegi apiwayi
koriniske keledi:
3)

F(2)=Cf[@-¢y""d¢
ushmuyeshlik,

manislerinde

tabirler olar ushin

n=34,56
tortmayeshlik, besmuyeshlik ham altimayeshliktin sirtt
N sheksiz artganda (1_4’-”)2/n_)1’

F(Z)—)CZ, yagnty sawlelendiriw shenberdin sirtina

saykes
payda bolad.

(birdey agisqa) aylanadi.
Duris ushmiyeshliktin sirtina sawlelendiriw
n = 3 jagdayinda dareje korsetkishi +2 /3 ge ten boladi

(ishki jagdaydagi —2 /3 ten ayirmashiligina itibar berin),
al proobrazlar — ushten bir birlik tabirler 1, ®, @*, bul

jerde w=e"" Bul tubirler

(¢ -D(¢ - w)(¢ —a?) =3 —1. Sonhgtan:

ushin
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F(=c[{a-¢c?) d¢ @
Bul funkciya elementar emes. Integral astindagi
funkciyan1 Nyuton binomi boymsha ¢ N darejeleri
boyinsha jayamiz:
-342/3 2 -3 1 —6 4 -9 7 -12
A=) =120 o o
agzama-agza integrallap, sirtqt sawlelendiriwshi

Z—Z
Z+—+
3

funkciyanin qatarin alamiz ( | yA |> 1 de jiynagh):
-5
VA

Hn=c[ z 7Z“+m) ©)

+
45 162 2673
Siyimliliq (konform radius) ham r turaqhsi
Sheksizlik atirapinda F(z) =Cz +--- bolganliqtan, C
turaqlis1 ushmuyeshliktin logarifmlik styimliligin (konform
radiusin) bildiredi — bul potencial teoriyasinin tiykargi
FQO him siymilq C
arasindagi qatnas beta-funkciya arqali dal anlatiladi:
2
R:ZB(Z,ZJ:SESzl.SGSQ
C 3\33) 3r1/3
Bul jerde R — dshmuyeshliktin sirtina  sizilgan
shenberdin radiusi. Demek, ushmuyeshliktin siyimliligi

2—8

shamasi. Tobenin obrazi

(6)

3
C :szO]:gOSR. Kérip turganimizday, ishki
87
jagdaydagiday, sirtqr jagdayda da natiyie T'(1/3)

transcendent turaqlisi arqali anlatiladi: ishki jagdayda

3
[[a-ty"a-18@/31/9 -5 <1 7666, st
0 3 2\/577
jagdayda bolsa B(2/3,2/3) payda bold. Bul

I'(1/3) ~ 2.6789 turaqlis1 analizde keh ushirasadi.

tegisligi: || > 1 (défigelek sirt)) =) -tegisligi: ishmyeshlik sirty

1-stwret. Birlik dongelektin  sirtin - (|z[>1) duris
ushmuyeshliktin sirtqr oblastina konform sawlelendiriw.
Sol tarepte — z-tegisliktegi sirtqi1 polyar tor; on tarepte —
sonin w = F(z) astindag1 obrazi.




2-stiwret. Duris ushmuyeshlikti aylanip agiwshi ideal
suyiqhqtin agis siziglarn (F arqali esaplangan). Siziglar
sheksizlikte birdey agisqa aylanip, deneni tegis orap otedi.

Maghwmat ushin: Sirtqt Kristoffel-Shvarc
sawlelendiriwi deneni aylanip agiwshi agisti
(aerodinamikada — profillerdi aylanip agiw, Jukovskiy
teoriyast), zaryadlangan  Otkizgish  kopmuyeshliktin
sirtindagt elektrostatikaliq maydandi ham jilliliq tarqaliwin
esaplawda qollaniladi.  Siyimlilq shamast C  bul
maselelerde denenin elektrostatikaliq siyimliligt menen
t1g1z baylanisli.
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Juwmag. Bul jumista birlik dongelektin sirtin duris
ushmuyeshliktin sirtq1 oblastina konform sawlelendiriwshi
funkciya  Kristoffel-Shvarc  integralinin ~ sirtqr  tari
jardeminde alindi  ham  darejeli qatarga jayildi.
Ushmuyeshliktin logarifmlik styimlilig1 (konform radiusi)
I'(@/3) transcendent turaghist arqali dal anlatild:

87’
3r(L/3)°
deneni aylanip agiwshi ideal suyiqliq agisi misalinda

koérsetildi. Ust usil galegen duris képmuyeshliktin sirtina
sawlelendiriwge de qollanila aladi.

RIC=28B(2/32/3)- ~1.3689 Alingan nétiyjeler
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