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AnHoTanusi. Pabora mocBsilieHa acCHMIOTOTHYECKOMY TMOBEICHHIO MUHUMAIBHBIX T10-
BepxHOcTel. IlomydyeHbl OLlEHKH BO3MOXKHOI'O IIPENENBHOIO MOBEACHUS IayCCOBOM KPUBM3-
Hbl MUHAMAJILHBIX MTOBEPXHOCTEH, 3aIaHHBIX HaJ| TOJI0CO00Pa3HOM 00IaCThIO.

KaroueBble cii0Ba: ypaBHEHHSI MUHIMAIBHBIX TIOBEPXHOCTEN, TIOI0CO00pa3Has 00-
JIaCTh, TAyCCOBA KPUBU3HA, ACHMIITOTHYECKOE MTOBENIEHHE, TOIOMOP(HBIE () YHKIIHH.

Pazmuunsie 3aga4d aCHMIITOTUYCCKOI'O IMOBCACHNA MHUHHMAaJIbHBIX HOBerHOCTeﬁ HU3y4daJiiCb BO

MHOTUX pabotax (cM., Hampumep: [1-3; 5; 6; 8—11]), B TOM 4HcIIe pacCMaTPUBAIUCH BOMPOCHI TOMYC-
THMOM CKOPOCTH CTaOMIM3aIuu 1 TeopeMbl @parmena — JIunzaeneda.

2 .
1. ycrs z = f(x,y) — C” — pelenne ypaBHEHHs MUHUMAJILHBIX TOBEPXHOCTEM

o _fwy | o Ay

o) Ley SELSECR— (1)
X4V o) | D1+ )

3ajaHHOe  Hajl  OONACTBIO 1= {(x, Y)eR?:0<x<+m,0,(x)<y<o, (x)}, rae
@ (x)=0(x)- %G(x), Oy(x)=0(x)+ %G(x), ¢(x),0(x) —HenpepsiBHO  HHpepeHIHpyembie
npu x > 0 QYHKIMY, yIAOBIETBOPSIOIIME YCIOBUSIM:

6(x)>0,  lim ¢'(x) = lim 6'(x)=0.

=)
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Cumonamu O'IT u 0"I1 0603HaYUM y4aCTKH IpaHuibl Ol7
OTT=0I11 {(x,y)e R* :x=0), &"IT=al\&'TI.

[peanonoxkum, uto pemenue f(x,y) e C'(I1) u ynosnerBopsier Ha rpanuue 0"I1 cnemyiole-

MY YCJIOBUIO:

o

on

a"nzf;(X,J/)'”x+fy'X,y)'ny20, (2)

rae n=(n,,n)— BHELIHAS HOPMAIb.

Ha BeptukansHOM y4yactke O'[] rpaHHIIbI PELICHUE TIPOU3BOIBHO.
Jns mo6oro x > () BBeeM B pacCMOTPEHHE BETHYUHY

@, (x) 1+f}f2(x,y)

(0= [ —2—
o wIJ(.x)1/1+|Vf(x,y)|2

3amMeTuM, 4TO ypaBHEHHE MUHUMAJIBHBIX TOBepXHOCTEH (1) MOXKHO nepenucath B BUJE

dy.

o 1+f7 @y | a| fl&nf)(xy) =0 ©)

X4V e | D1+ o)

Bosemem x, >x; >0 npousBonbHbIM 00pa3oM. Mcronb3ys rpaHu4HOe ycioBHe (2) U COOTHO-

(cMm., Harpumep, [7]).

merue (3), MOXKHO MOIYIHUTh CIICAYIOIIee paBeHCTBO [1]
p(x,) — p(x,) =
= [N (14 Q3 () 2 (3,0, (x )0 (x )= [T+ (1407 (X)) 17 (x,0,(x )} (x)dx. (4)

2. KommiekcHo3HauHyto QyHKuuo  A(x,y)=h (x,y)+ih,(x,y) Ha3bIBalOT roIOMOpPQHOI B

METPUKE NOBEPXHOCTH, €CIM OHA YIOBJIETBOPSET CUCTEME YpaBHEHUW benbTpamMu B METpHUKE 3TOR
noBepxHoct [12, p. 10]. B ciay4dae rpaduko pemienuit (1) 3Tu ypaBHEHHS UMEIOT BUJL:

%(x )= f;(x,y)f;(x,y)%(x e 1+ £ (x,y) oh )
o e T ey &
oh, L+ y) om o S ) ah,

() =y ) = ().
Ox 1V Gy V) &

3adukcupyeM Ipou3BOIBHO TOUKY (X,,),) € I] ¥ BBeIeM B pacCMOTPEHHE OJHO3HA4HYIO B [/

¢byukimo v(X,y), CyIecTBOBAHNHE KOTOPO# ClIeAyeT U3 cooTHOImeHus (3),

C fl(t,5) £, 5) e 1+ £ (t,s)

V(X, y) = ds
<I} )1+ |Vf(t,s)|2 J1+ |Vf(t,s)|2
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W3BecTHO, 9TO OTOOpakeHHe w=u+iv, tne u=x, v=v(x,y),
SIBJIICTCSI TOIOMOP(GHBIM B METPHKE MIOBEPXHOCTH Z = f(X,)) M OCYIIECTBIISCT BBEACHHE Ha rpaduKe
nzorepMuueckux koopauHat (u,v) [7]. [logeiHTerpansHoe quddepenimansHoe Beipaxenue (5) 06o-
3HAYHMM 4Uepe3 dv .

Paccmorpum orobpaxenne w(x, y) Ha rpanune 0"[1 . Bynem nmers:

(x,,(x)) (x0,¢1(x9)) X

Vg, )= [dv= [dv+ [+ A+ ) f7 (x.0, (0)e)(x)dx,
(x9,¥0) (x9,¥0) X0
(x,0,(x)) (x99 (X)) X > >

Vg, ()= [dv= [dv+ [+ 0+ 05 @) (0, (0)0) ().
(x9,¥0) (x9,¥0) o

Takum 00pa3oM, UCITONB3YS PABEHCTBO (4), TONyYHM
() 2
()

V(X,0,(X) =v(x, ¢, (x)) = | —————=dy=u(x):
an(.x) J1+ |Vf(x, y)|2

Oosatny B(x) = (4(3, 9, (1) + V(1. (V).
Orobpaxenne w(x,y) ectb mupdeomopdusm 17 Ha [T [2]:

11, = {(u,v) eER’:0<u<+0,® u)<v< ®z(u)},

1 1
rie @, (u)=>u) - 5 u), O©,(u)=>u)+ 5 w(u). Ilpuyem nns HenpepbiBHO auddepenmupye-

MBIX npu u>0 byHKIMI DO(u), wu(u) OynyT BBINTOJTHEHBI YCIIOBHSI:
u(u) >0, ulil}qwd)'(u) = ul_i)l?wy'(u) =0.

Ecmu ¢yukuus A(x,y) romomopdHa B MeTpHKe MoBepXHOCTH f(X,)), TO ClIOKHAs (DYHKIUSL
h(x(u,v),y(u,v)) Gymer romomopproil B obmactu [/, B TpaIMUMOHHOM NOHMMAHHH. 37eCh
x=x(u,v), y = y(u,v) — orobpaxxeHue, 00paTHOE K 0TOOpakeHHIO W(X, )).

[Monp3ysick Teopemamu thna Oparmena — Jluaneneda s GyHKIHA, roTOMOPPHBIX B MOJIOCO-
00pa3HbIX 00aacTsx (cM.: [4, c. 223, 228]), chopmynupyem BcrioMmoraTelibHyI Teopemy. O003HaYUM

L+ DP () + llz,u’z(t)
N(x) = exp{r | o dt} . (6)

Teopema 1. ITycmb dynyus h(x,y)— 2onomopdna 6 mempuxe nogepxnocmu z = f(x,y) 6 oonacmu
11, nenpepuiena u ocpanudena é ee 3amMbIKaHuU U YOO8LeMEopsien 00HOMY U3 CLeOVIOUUX YCIOGUIL:
log/h(x, )|
a) —B I
N(x)

20e L — kpusas, HauuHaowascs 6 Kakou-1ubo KoHeuHou mouke epanuysl ooracmu Il u uoywas 6 bec-

©, (x,y)—>w, (x,y)eL,

KOHEeYHOCnb, ocmaeasico 6 obnacmu 17,

6) T10g|h(x, @, ())h(x, 9, (1)) = —
0 N(x)pu(x)

mo h(x,y)=0.

2
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JlokazaTeJIbCTBO: a) MycTh 00pa3oM KpUBOH L IpH OTOOPaKEHUH W = i + iV SIBJISCTCS KpUBas
L,, nexamas B I1,. Ilpuuem npu (x,y) > oo, (x,y)€L nanda obpa3oB OyJdeT BBIIOIHATHCSA, UYTO

(u,v) = o, (u,v) e L, . Torna ronomopdnas B I1,, GyHxuus
() = h(x(u,v), y(u,))

HENPEPHIBHA U OTpaHN4eHa B [/ ¥ yIOBIETBOPSET YCIOBHIO

log]h (u,v) _ loglh(x(u,v), y(u,))| _ loglh(x, )
Nw) N(u) T N

npu (u,v) >, (u,v)€L,.

Takum o0pasoM, st ronoMopdHOi B nonocoodbpastoit obnactu 11, dynxunn h(u,v) okassi-
BaIOTCS CIIPAaBEIIMBBIMU YCIIOBUsS TeopeMbl Tura @parmena — Jlunaeneda [4, c. 223], corinacHo KOTO-
poit 4 (u,v)=0. Ilocnennee BO3MOXKHO JUIIb B CIydae, koraa A(x,y) =0 B obnactu 17,

0) sICHO, YTO
b, @, () = h(x(u, ®, (1)), y(u, D, () = h(x, 0, (x),

B (1, @, (u)) = h(x(ut, D, (w)), (1, @, () = h(x, 0, (x)

= loglh (u, @, (u )k (u,®,(u)) L Rloglhtx.0 (x (0, (x)
u= X ==
N(u)u(u) N(x)u(x)

Taxum oOpas3oM, ronomopdHas B Hw (Gynxuus /i (u,v) yHAOBIETBOPSET BCEM YCIOBHAM M3-

©
O ey 8
8

BECTHOM TeopeMbl [Tam ke, ¢. 228], cormacHo koropod /i (u,v)=0. Crenosarensno, h(x,y)=0 B

obnactu 1.
Teopema nokazana.
3. PaccMOTpHUM KOMIUIEKCHO3HAYHYIO (DYHKIIHIO

2(xy) = fi(x,p) ; fr(x,p)
1+1/1+|Vf(x y) 1+1/1+|Vf(x y)

Uzectro [12, p. 113], uyto nanHas QyHKUMA sBIsSETCS TOJIOMOP(HOA B METPUKE MUHUMAIILHOM

HOBEPXHOCTH z = f(x,y). BBenem ¢pyHKIHIO

(”) 1+ f2(t,s) dis f(tS)f(tS)

g(x,y) =
(xo. y0)1/1+|Vf(t s) 1/1+|Vf(t s)

N3zeectHo (cM.: [ibid.]), 4To Yepe3 MpOU3BOAHYIO TOIOMOP(GHON B METPHUKE MOBEPXHOCTH (DYHK-
i y(x,y) no mapamerpy ¢=£&+in, rae E=x+g(x,y), n=y+v(x,y),BbIpaKKaerca rayccona

kpuBu3Ha K(x,y), npuyeMm

—K(x, )1+ |V (x, )

- <-K(x,y). (7
(T+4/1+ |Vf(x, y)| )

7y =
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Hcnonw3ys Teopemy 1 i roioMoppHOH B METPUKE MOBEPXHOCTH (DYHKIIUU )(; (x,y), BBIBO-
JIMM, YTO JUIS TayCCOBOW KPHMBU3HBI MHUHUMAJBHON MoBepxHOCTH K(X,y) OyAyT CHpaBeIIMBBHI Cle-
JYIOIINE TEOPEMBI.

Teopema 2. Ilycmv L —Kpusas, Hauunaiowascs 8 KAKou-mubo KOHEUHOU moyke 2panuybl 00-

aacmu H u u@yu;aﬂ 8 6€CK0H61{HOCW1b, ocmasasicy 8 obnacmu 11 .

Ecnu K(x,y) oepanuvena ¢ I u W —> —00, x =+, (x,y)eL, mo f(x,y)—
x
NUHEUHAS, YYHKYUSL.

JokazaTeqbeTBO. MMeeM, dro )(; (x,y)— ronmomopdHa B MeTpHKe NOBEPXHOCTH f(x,)), a

Taxoke orpanuyena B 11 , uro cienyer u3 (7) u orpanuueHaoctd K(x, V), mpudem

logl: (v, ) _ log(-K(x,) _ _
N(x) N(x)

o0 x—>+o, (x,y)el,.

2

Takum o0paszom, ucCHoiab3ys Teopemy 1 (ciaydait a)) ausd GyHKIUH )(; (x,y), 3axmoyaem, 4To
)(; (x,y) =0. CnenosarenbHo, u3 (7) momydaem, uto K(x,y)=0 1 f(x,y) ecThb 1uHelHas QyHKIMS.

Teopema nokazana.
Teopema 3. Eciu K(x,y) oepanuuena ¢ 1l u nenpepviena ¢ ee samvikanuu u, xpome mozo,

y00871em8opsem YCio8uio

b

T log|K (x, @, (x))K (x,, (x)) i
x = —0
0 N(x)u(x)
mo f(x,y)— nuHelHas QyHKyus.
HMokasarenscrBo. Mmeem, 4o 1t GyHKUME [ (x,y) BBIIOIHCHBI BCE yCIOBUs TeOpeMbl 1

(cimyyait 0)), mpuuem

5

T logl (v (N2 (rga ()] <T loglK (rp DK ()]
0 N(x)u(x) _0 N(x)u(x)

Cnenosarensno, y.(x,y)=0.Torma K(x,y)=0 u f(x,y) ectb munelinas QpyHKuus.

Teopema nokazana.

AHanoruyHsie pe3yabTaThl O JOMYCTUMOM CKOPOCTH CTPEMIJIEHHS K HYJIIO TayCCOBOM KPHUBU3HBI
paccMOTpEeHHO! BBIIIE MUHUMAJIBHOW MOBEPXHOCTH OBLIH moNydeHbl B [1]. YacTHbIN ciydail MUHU-
MaJIbHBIX TOBEPXHOCTEH, 3aJaHHBIX HaJ ITOJYIOJIOCOH, IpeICTaBieH B padorax [2—3].
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Abstract. Estimations of possible asymptotic behavior of Gaussian curvature the mi-
nimal surfaces given over strip domain are received in this paper.

To research of solutions of equation of the minimal surfaces given over unbounded
domains, many works (see, for example, [1-3; 5; 6; 8—11]) in which various tasks of asymp-
totic behavior of the minimal surfaces were studied, including questions of admissible speed
of stabilization and theorem by Fragmen — Lindelef are devoted. As our object of research
there are solutions of equation of the minimal surfaces given over strip domain and satisfy-
ing some zero boundary values. We use a traditional approach for the solution of a similar
kind of tasks consisting in construction of auxiliary conformal mapping which appropriate
properties are studied.

Let z= f(x,y) bethe C? —solution of the equation of minimal surfaces (1)

given over strip domain J7 = {(x, Y)eR*:0< x < +0,0,(X)<y <@, (x)}, where
@, (x)=p(x)- %Q(x), @, (x) =p(x)+ %H(x), ¢(x),0(x)— continuously differentiable
when x > 0 functions, satisfying the conditions: 9(x) > O,XI_i)n}wgo'( x) = XIEEOQ'( x)=0.
Let us denote by the symbols 0'I7 and 0"IT sectors of the boundary OIT :
o' =0l {(x,y) e R* :x=0}, 8"l =aI1\&'TI.

Assume that the solution f(x,y) e C'(IT) and satisfies the condition (2).

The following theorem is valid for the Gaussian curvature of minimal surfaces
K(x,y). Let N(x) is determined by the formula (6).

Theorem. Let L — curve starting at any endpoint of the border domain Il and going
to infinity, remains in 11 .

If K(x,y) is bounded in II , and

log(-K(x,»)

0, x>+, (x,y)el,
NG (x,)

then f(x,y) is a linear function.

Similar results of the speed of approach to zero of Gaussian curvature considered
above the minimal surface were obtained in [1]. The special example of minimal surfaces,
defined over a semistrip, was presented in [2; 3].

Key words: equations of the minimal surfaces, strip domain, Gaussian curvature,

asymptotic behavior, holomorphic functions.
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