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INVERSE BOUNDARY VALUE PROBLEM FOR A WING PROFILE LOCATED
NEAR A RECTILINEAR SCREEN

R.B. Salimov, T.Yu. Gorskaya

We consider an inverse boundary value problem for a wing profile located near a solid rectilinear
boundary and flowing in an incompressible inviscid fluid with a velocity at infinity parallel to this
boundary. It is required to determine the shape and position of the wing profile according to the veloc-
ity potential distribution, defined on it as a function of the abscissa of the profile point and the given
difference between the values of the current function on the profile and on the rectangular boundary
(or a value associated with the indicated difference).

Keywords: inverse boundary value problem, wing profile, incompressible inviscid fluid, complex potential.
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craH

B pabome memodom yHupopmusayuu 3naunmu4eckoli Kpugoti NoayueHo pelleHue cheyuais-
HOU HeJluHetiHoll cucmemst ypasHeHutl Kowu — PumaHna, ésipaxcarowjeecst uepes aaaunmuye-
cKue yHKyuu Betiepuumpacca.

KiroueBble cnoBa: symmntryeckast GyHkuus, nuddepeHupyemoe otro6paskeHue, JBO-
SIKOTIEPUOAMYECKOe pelleHre, yHudopMmu3sanus.

Ha xomrutekcHOi mmockoctTy € paccMOTPUM HeMMHeHyIo 0606IeHHYI0 CUCTeMY
ypaBHeHui Komu — Pumana
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roe z=x+iy, w=u+id, 2wz = wy + iwy, ai, a, as, a4 — KOMIUIEKCHbIE TIOCTOSHHbIE,
f(2) - 3amanHast GYHKIMS, IPUYEM MHOTOWIEH B IIPABOJ 4aCTy He MMeeT KPaTHBIX KOp-
He.

Bynem uckatp peienue ypaBHeHus (1). C aToit nenbio ypaBHeHuIo (1) conmoctaBuMm
JIMIITUYECKYIO KPUBYIO [1]

72 =4m t3+6a2t2+4a3t+a4. 2)

3amaua 06 yHudopmusalmMy 3TOM KPMUBOM peliaeTcss ¢ MOMOIUIbI0 UIUIITUUYECKIEe
dbyukumu Beitepirpacca g (1) u @' (1) [1].

ITycTh g» ¥ g3 — N06ble KOMILJIEKCHBIE YMCIIA, TIONYMHEHHbIE YCIOBUIO gg - 27g32 #0.

B Teopun MmoxmynsapHbIx GYHKIMIA [1] MOKa3aHO, YTO IPU BITOTHEHUY 3TOTO YCIOBUS
cucreMa ypaBHeHui [1]

60Y.(myhy + mahy)™ = g,
(3)
140 Y (myhy + mahy) ™6 = g3,

MMeeT OHO pelleHye Ha BepPXHel MOMyTJIOCKOCTH, TO eCTh Jm(ha/hy) > 0. Torga byHK-
uus Beitepurrpacca g (u), mocTpoeHHasi Ha repuopax hy u hy, 6yneT ynoBueTBopsiTh nud-
¢depenuyanpbHOMy ypaBHeHMIO [1]

9" (W) = 49* (W) - g2 (W) - g3. @
Ilosromy napa (f1,71), roe
h=p), 11=pw ®)
OyIeT Mmpu JII060M 1 TOUKOI are6pandeckoit KpuBoit
TP =41 - g2t - g3. (6)

PaBeHcTBa (5) ycTaHaBAMBAIOT B3aMHO OLHO3HAUYHOE COOTBETCTBME MEKAY TOUKaMU ajl-
re6panMyeckoit KpuBOii (6) ¥ TOUYKAMU IapaiesorpaMMa nepuogoB GyHKUMK @ (1), TpK
3TOM Hapy (0o, 00) TAK)Ke CYMTAIOT TOUKOI anrebpanyeckoil KpUBOIA.
ITpy nomo1y 3ameHbl IlepeMeHHbIX ypaBHeHMe (2) cBoaguTcs K Buay (6). Torma [2],
eum
&= Sa% —4ayas, g3 =2ayazas — ag’ - a%a4,

TO B CWIy IIPeATION0KeHMM, UTO ypaBHeHMe G3(z) = 0 MMeeT Tpy pa3audHble KOpHU, JUC-
KPMMMHAHT MOJyYeHHOTO ypaBHeHUs Buaa (6) gg’ - 27g32 # 0. [ToaToMy, MOKHO HaliTU
nepuonbl hy, hy, peliuB CUCTeMy ypaBHeHMII 1 ocTpoeHHas1 GyHKuus Beiteprutpacca
©(u) yIOBIeTBOpSIET yPaBHEHMIO (4).

[Ipu 3amene
pI)

a) ’

e u — ToYKa napasiesnorpaMma rnepuopos Q GyHKIMY ¢ (1), Bce TOUKY (£, T) KPUBOIA (2)
HaXOJOMTCS B B3aMMHO OJJHO3HauYHO€e COOTBETCTBME C TOUKaMM Napajiienorpamma 2.

ITycTb Teneps g2, g3 — MHBApUaHThI GyHKUMK @ (1) U Q — dyHIaMeHTanbHas 06/1acTh
JIBOSIKOIIEpUAMNYECKO IrpynIibl P

=L otw-Lao), o=
—algau zag,r—

w(z) =z+my, hy+mohy, my,my=0,£1,+£2 43,...,
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hy, hy - pelieHue cuctemsi (3).
Pemrenne ypaBHeHus (1) 6ymem uckathb B BUIe

) M

w(z) =

1 1
— |p@(2) - -a
a) 2
e ¢(z) — HeKoTopoe auddepeHIpyeMoe KBasMKOHGOPMHOe oTobpaskeHye 06:1acTh
Ha o6nacTu ¢ (L), yIOBIETBOPSIOLIEe YCJIOBUIO KBA3UIIEPUOOVYHOCTU

p(z+ mihy + mohy) = @(2)+ mihy+mohy,, my=0,+1,+2,43,... €))

ITo ompenenenuio [2,3] ¢(z) — romeoMopd3M Kiacca Clu YO,0BJIETBOPSIET YPAaBHEHUIO
benprpamn
9z— g4z =0, ()| =qo <1, ©)

rae ¢(z) — 3amaHHas ABOsIKoNepuonmyeckast GyHKUMS ¢ iepronamu hy, hy, HempepsIB-
Has 110 Ténbaepy B ob6mactu Q ¢ mokasarenem a, « € (0,1). Kimacc Takux GyHKIIMiT 060-
3Havaercs yepe3s HY.

IMoxncrasisis (2) B ypaBHeHue (1), B cuity ypaBHeHMs 4718 (1), OTHOCUTENBHO ¢ (2) 10-
Jy4MM HeopgHoponLHoe ypaBHeHMe Koy — Pumana

0 0
P _ f) [ 2 =~ fz). (10)
0z 0z

OyHKUMSA

@) =z+x(z)eC! (11)

YIOBJIETBOPSIET YCJIOBMIO KBA3UIIepMOOUIHOCTH (8), ecimu GyHKIMS ) (2) SIBASIETCS IBOSI-
KoTepuoguueckuMm peireHvieM ypasHenus (10) c mepuonamu hy, hy. Eciu f(z) € HY u

f fleydQ =0,

Q

TO B cuity yenosuu ¢(0) = 0, y(z) mpencTaBuMo B Buze [5]

1
1@ = —;fff(t)[((t— 2 - {1dQ = Ty f(2),
Q

{(z) - n3era-dyukumus Beitepuirpacca, {'(z) = —p(z).
B [4, 5] mokasaHo, 4TO MHTeTpa/bHbIii onepaTop Ty f(z) ob1amaeT cBOCTBOM omepa-
TOpa Bekya [2]

1 t
Tgf=—;f ﬁ;am:o, (T;N)z= @, (Tf(@)z=Scf(2),
Q

S¢ f(2) — CMHTYNAPHBI MHTETPas ¢ AAPOM QYyHKIMM @ (u) U

T(:{peL;‘,, ffpdﬂzo} —Wpy,p>2,1ISllL, = 1,
Q
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%
L;';, W,} — TIPOCTPAHCTBO ABOSIKOTIEPUOAMYECKUX (PYHKIINIA, TTPUHAAJIEKAIINX COOTBET-

*
ctBento Ly (@), Wh(Q), Whe HE a =22,

YtobeI ¢(2z) o dopmyse (11) maBano nckomoe otobpaxkenue, GyHKIus f(z) JOMKHA
YAOBJIETBOPSTH CUHIY/ISIPHOMY MHTEIDaJIbHOMY YPaBHEHMIO BUa [2-4]

f(2)—q(2)S; f(2) = q(2).
HOKa3aHO, YTO 3TO YpaBHEHME BCerga MMeeT eAMHCTBEHHOe pellieHne Buga
f@=0-gS)"'q,

roe (1- qS()_1 — 06paTHbIii K oniepaTopy 1 — ¢Sy ¥ Ty BbITIOTHEHUM YCIOBUS

ff(l -qSp~tdQ=0,

Q
dyukuusa ¢(z) - nuddepenupyemoe KBa3uKoHMDOPMHOE OTOGpaKeHME Mapajiesnno-
rpamma Q c BepmivHamu 0, hy, hy + hy, hy B 4eTbIpexXyrolbHUK ¢(Q)) ¢ BepUIMHAMMU
0,1, hy + hy, hy.

Tak Kak GyHKIMS (1) YeTHasl, TO pelleHre ypaBHeHus (1) MOKHO B3SITh B BUe

1
w(z) = go(C+tp(Z))—5az ,

1
ay
re ¢ — HeKOTopasi MOCTOSTHHAS.

C oMOUIbI0 TONYIEHHOTO pelieHus ypaBHeHus (1) MOKHO pemnThb 3amavy 06 yHU-

dopmusauyy anre6paueckoil MOBEPXHOCTY BUAA T = 22 (g Zy + @125 + A2 25 + A322 + Aa),

e (z1,z,7) € C3.
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ON INTEGRATION OF A NONLINEAR SYSTEMS OF CAUCHY-RIEMANN EQUATIONS
WITH THE HELP OF UNIFORMIZATION OF ELLIPTIC CURVES

D.S. Safarov

By the method of uniformization of elliptic curves, we obtain a solution of a special nonlinear system
of Cauchy — Riemann equations via Weierstrass elliptic functions.
Keywords: elliptic function, differentiable mapping, doubly periodic solution, uniformization.



