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AnHoTaumsa. PellleHHs ypaBHeHHS MHHHMMaJbHBIX NOBEPXHOCTeH, 3alaHHBIX
HaJ HeorpaHHYeHHbIMH 00JACTSMH, pacCMaTpUBAJHChb BO MHOTHX padorax (cM.,
Hanpumep, [1-3; 5]), roe u3ydasuch pas3siuuHble 3aJayd aCHUMITOTHYECKOTO IO-
Be/leHUs] MUHUMaJ/bHBIX [TOBEPXHOCTEH, BKJIOUash BONPOCH AOMYCTHMOH CKOPOCTH
crabunnzauuu u Teopembl @parmena — JlnHpeneda.

B Hacrosuell paboTe 00BEKTOM HCCJEOBAHUSA ABJSIOTCS pelleHUs ypaBHe-
HUS MHHHMAaJ/IbHBIX TOBEPXHOCTEH, 3alaHHBIX HaJA M0J0COOOPAa3HBIMH 00/aCcTSIMH
CMelLHabHOrO BUJA U YIOBJETBOPSIOIMX HEKOTOPBIM I'PAHUUHBIM 3HaueHUsM. [lo-
JIlydeHbl OLEHKH BO3MOXKHOTO Ipe/ieJIbHOro MOBeNeHHsl rayccoBod KpuBH3HBL. Hc-
M0JIb3yeTcs TPAAULIMOHHBIHA /151 pelleHus Nof0OHOr0 BUA 3a4ay N0AXO0M, 3aK/4a-
IOLHHACA B TMOCTPOEHUHM BCIIOMOTaTeJIbHOTO KOH(POPMHOTO OTOOpaKeHHs, COOTBET-
CTBYIOLLME CBOMCTBA KOTOPOro M M3ydaloTcsl. PaccMOTpUM [1Ba 4aCTHBIX cJayuas.

KaroueBble ca0Ba: ypaBHEHHS] MUHUMaJbHBIX OBEPXHOCTEH, M0J10C000pas-
Hasi o0JlacTb, rayccoBa KPHBH3HA, aCHUMIITOTHUECKOe IMOBeleHHe, T0JIOMOpP(HBIE
(yHKLHH.

1. Tlyets 2 = f(x,y) — C?-pellenyie ypaBHEHHs: MMHHMAJbHBIX TOBEPXHOCTEM

3 f/x(xv y) 2 f/y(xv y) _
o <V1+|Vf($’y)|2>+ay <¢1+|vf(x7y)|2> " "
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sapanHoe Han obsactbio 11 = {(z,y) € R*: 0 < x < 00, —¢(z) <y < p(z)}, rne () —
HerpepeiBHO nuddepenunpyemast pyukuus (|’ (x)| < M).
CumBosamut 0’1 u 0”11 o603naurm yuyactku rpanuisl Ol

IO =0l N{(x,y) € R*:2 =0}, 9"l =0I\JI

[Tpenmnonoxum, uto petuenue f(x,y) ynoaersopsiet Ha rpanute 0”11 crenyroum yeso-
BHSIM:

1) 8fg::y)
HOpMaJIb;

.. ! o !

Ha BeprukasnbHom yuactke 'l rpaHuibl pelieHne mpoOHU3BOJIBHO.

Jlns no6oro o > 0 BBeeM B pacCMOTpeHHe BeJIHYMHY

’aﬂn = (f'2(@,y)ne + f,(x,y)ny)|om = 0, tme n = (ng,n,) — BHelIHAs

7) 1+f’2xy)
VIV (2, y)P

[Tyctb 29 > w1 > 0. Torna, kKak 6bl10 MOKa3aHO B [3], MOXKHO MOJYYUTb PaBEHCTBO

T2

() — plirr) / V14 1+ ¢2(@) 2, pla)¢ (2) da—

1

_ /\/1+ <1+@lz(x))f/i(x,_Sp(m))(—@/(x)) de.

CJ/ienoBaTesbHO, UCIIOJb3YSl BTOPOE IPAHHYHOE YCJIOBHE, MOJYYUM

plas) = plar) = 2 / VI+0+e2@) A el@) (@) de. @)

BosbMeM mpousBoJibHO TOUKY (T, Yo) € Il 1 BBemeM B paccMoTpeHre ofHO3HAUHYO B 11

(pyHKIHIO
(@) / / 12
AIAG > PR (5

wey) = VI+Iv f(t, VIV [t s)]?

(z0,y0)
M3BecTHO, 4TO 0TOOpaxKeHHe W = u + v, TIe

(3)

u=2xz, v=uv(zY),

SIBJISIETCST TOJIOMOP(HBIM B METPHKE TMOBEPXHOCTH z = f(x,y) ¥ OCYLIECTBJIsIeT BBEIEHHE Ha
rpajuke H30TEPMHUUECKUX KoopauHAT (u,v) [4].

O6o03HauuM mopbIHTerpasbHoe auddepeHHa bHOe Bbipaxkenue B (3) depes dv. Torma
Ha rpanuue 0"Il Gynem nmeTs:

(z,—p(z)) (z0,—p(x
vo—pa) = [ do= / dv / 1+ (L @2 (@) 2 (e, p(@) (@) da.
(z0,y0) (z0,%0)
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(z,p()) (z0,(0))
wepa) = [ a= [ vt / VI L+ 02 @) 2, (@) ¢! () da
IO’yO 1‘0,:’}0)

Hcnonb3ysi paBeHCTBO (2), moayduM
v(x, o(x)) — vz, —p(x)) = uwo) + plx) — plxo) = p(2),

mpusent (z) = 3(0(a, (@) + viw, —p(@)) = c. _
_ Taxkum 06pasom, MOXHO MOKa3aTh, 4To oTobpaxenue w(x,y) ectb nuddeomopdusm 11
na 11, roe

1 1
I, = {(u,v) € R*: 0 < u < 400, c—i,u(u) <U<c—|—§,u(u)}.

O6osnaunm K (r,y) rayccoBy KpMBH3HYy MHHHMAJbHOH mosepxHoctu z = f(z,y). OT-
metuM, uto K (x,y) < 0. Hcnonbaysi pesynbratsl, mosydeHtsie B [3] u [4] o momycrumoi
CKOPOCTH CTPEMJIEHHSI K HYJIIO IayCCOBOH KPMBH3HBI MHUHHMAaJbHOE TOBEPXHOCTH, 3a1aHHOM
Hajl MOJI0CO00PAa3HON 06/1acThio, BBHIBOAWM, UTO TPH BbILIEYKA3aHHBIX MPEINOJIOKEHUSIX Ha
MHHHMaJIbHYIO MOBEPXHOCTh 2z = f(x,y) OyoyT ClpaBeJiMBbl CJAEAYIOLIHE YTBEPIKAEHHS.

Teopema 1. [lycmo v(x) — noaoxumenrvras, Heybvisaroujas, Henpepoisras na (0,+00)
Gpyuryus, 0rsa Komopot

+oo x

/y(x)e"(z)% = 00, ede o(x) = WO/%.

Toeda, ecau scrody 6 11 soinosnerno

log(—K(z,y)) < —v(z),

mo f(z,y) = const.
[Tonoxxum

()

Teopema 2. [Iycmo L — xkpusas, Hauurarou,aica 8 Kaxoti-aubo KoHeuHol mouke obiacmu
IT u udywas 8 6eckoneurnocmos, ocmasasnce 8 obaacmu I1.
Ecau K(x,y) oepanuuena 8 11 u

log(—K(x,y))
@) -

14+ L
M@:ﬁ/_iﬁiilﬁ
0

—00, (x,y) € L, T — 400,

mo f(x,y) = const.
Teopema 3. Ecau K(x,y) — oepanuuena 6 11 u Henpepoisra 6 ee 3amMblKAHUL U, KPOME
mozo, yoosremsopsaem Ycio8uIO

710g |K (z, —p(z))K (z, 90(55))|d

mo f(x,y) = const.
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2. Myets 2z = f(x,y) — C?-pewenne ypaBHeHHs MUHMMaJbHBIX noBepxHocted (1),
samanHoe Haj obaacteio 11 = {(z,y) € R? : 0 < z < 400, p(x) < y < ¢(z) + ¢}, rne
¢(x) — HenpepsiBHO U peperimpyemas gyukuus (|¢'(z)] < M).

[Mpenmnonoxkum, uto pewenre f(x,y) ymosnerBopsier Ha rpauuie OI1 yenosusam (i) u
(ii), mpuuem BrOpoe ycaosue umeer Bun: |f' (z, p(z))| = |f . (z, o(x) + ).

Jns mo6oro x > 0 BBeieM B pacCMOTpPeHHE BeJUUYUHY

o(z)+c

u(z) = L+ /()

VI+1v f@y))?

[Ipyu x5 > x1 > 0 Oynem uMeThb

() — p(ry) =

/¢1+ (1+ @2(2)) f2 (2, () + ) () do— /Vi + (14 ¢ (@) 2, pla))¢ () da.

CJ/ienoBaTesbHO, UCIIOJb3YSl BTOpPOE I'PAHHYHOE YCJIOBHE, MOJYYUM

p(w2) — p(x1) = 0.

3HauuT, ((x) ecTh BeJHUYMHA MOCTOSIHHAS, KOTOPYHO B AajbHedlieM OyaeM 0603HayaTh dyepes

L.
Torna ua rpaunune 0”11 nomyuum:
v(z, o(z) +¢) = v(z, o(z)) = p,
1
D(a) = L0(r.0(a) +¢) + vl o(x) =
] (z0,—p(w0)) (zo,%(20)) x
= E( / dv + / dv) + / \/1 + (1 4+ @2(2) f2 (2, o(x))¢ (x) da.
(0,%0) (z0,y0) o
Mpusem () = /1 + (1 + () f2(x, o)) ().

OT06Pa>KeHHe w(x,y) ectb muddeomopdusm II na IL,, rae
2 1 1
I, = {(u,v) € R*: 0 < u < 400, @(u)—§u<v<<b(u)—|—§,u},

Jns manHoro cayuasi mosocoo6pasHoé obaactu II pesynbratel, aHasoruuHble Teopemam 1-3,
OyayT MMeTb BHUI.

Teopema 4. [Tycmo v(x) — nososcumenrvras, Heyboisarowas, wenpepovisnas Ha (0,+00)
GPyHKyus, 0rs Komopoti

+o0 T
/ v(z)e n ") gy — 4o, ede ax) = /@'2@) dt.
0 0
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Toeda, ecau scrody 6 11 svinosnero
log(—K(x,y)) S —I/(.I'),

mo f(x,y) = const.
Teopema 5. [Tycmov L — kpusas, Hauunarowascs 8 Kakoli-Aubo KoHeuHol mouke obiacmu
IT u udywas 8 6eckoneurnocms, ocmasasce 8 obaacmu 1.

Ecau K (x,y) oepanuuena 6 11 u

log(—K(,y))

e~ T %% (x,y) € L, x — +00,

us
en'
mo f(x,y) = const.
Teopema 6. Ecau K(z,y) — oepanuuena 8 11 u nenpepviéna 6 ee 3ambiKaHuu u, Kpome
moeo, ydosiemsopsem YCcA08UIO

oo

'/Togu¥@waw)KX$,¢C®-+0Nd

= T = —00,
X (eta(o)
0

mo f(z,y) = const.

Bsiuskue 1Mo comep:KaHHIO Pe3yJsbTaThl, Kacaillhecs MUHHMaJbHBIX MMOBEPXHOCTEH Ha
HeorpaHU4YeHHbIMHU o6aactTamu R2, nosyyensl B [3] u [5]. AHa/JorMuHbIE OLEHKH JOMYCTHMOM
CKOPOCTH CTaOUIM3ALUH MHHUMAJbHOU MMOBEPXHOCTH aBTOPOM INpuBefieHbl B [1; 2]. Bmecre ¢
TeM, NpU GOJblIeHd OOIIHOCTH, OHH MeHee TOUHBl B PaCCMaTPUBAEMbIX HAMH YACTHBIX CJAyYasix.
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Abstract. The solutions of equation of the minimal surfaces given over
unbounded domains were studied in many works (for example, see [1 - 3; 5])
dealing with various problems of asymptotic behavior of the minimal surfaces,
including the questions of admissible speed of stabilization and the theorem by
Fragmen — Lindelef. The object of the present research is solution of equations of
the minimal surfaces given over strip domains of special type and satisfying some
zero boundary values. The author estimates the possible asymptotic behavior
of Gaussian curvature using the traditional for such kind of problems approach
consisting in construction of auxiliary conformal mapping, the appropriate properties
of which are investigated. Two special cases are studied.

Let z = f(z,y) be the C*-solution of the equation of minimal surfaces (1)
given over strip domain IT = {(z,y) € R*: 0 < x < +00, —p(z) <y < ¢(z)},
where ¢(x) — continuously differentiable function. Let us denote by the symbols
J'Il and 9”11 sectors of the boundary OII:

O =0l N{(x,y) € R*:2 =0}, 9"l =0II\ I

Assume that the solution z = f(z,y) satisfies the conditions (i) and (ii).
For the Gaussian curvature of minimal surfaces K(x,y) the following
theorems are suggested:
Theorem 1. Let v(z) — positive, non-decreasing continuous on (0, +00)
the function to which
+oo x

Vxe_”(x)ﬁ: 00 roe o(x) =m ﬂ
O/” pwy T e O/u(t)'
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Then, if everywhere in II executed

log(—K (z,y)) < —v(z),

then f(z,y) = const.
S ()
Let \(z) = W{—ﬁ(t) dt.

Theorem 2. Let L. — curve starting at any endpoint of the border domain
IT and goes to infinity, remaining in II.
If K(z,y) is bounded in II, and

log(—K (z,y))

) —00, (x,y) € L, r — +00,

then f(z,y) = const.

Similar results on the speed of approach to zero of Gaussian curvature the
minimal surface were obtained in [1; 2]. However, in the considered special cases
at the greater community, they are less exact.

Key words: equations of the minimal surfaces, strip domain, gaussian
curvature, asymptotic behavior, holomorphic functions.
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