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OLEHKA OBITACTH OD,HOBHA‘-!HQI?I NMPOEKUUU
NOBEPXHOCTU OTPULATEJIbHOU KPUBU3HbI

A.Ir. Azoe’

PaccMaTpuBaeTcsi NMOBEPXHOCTHL ¢ OTPHUATENLHOH rayccoBodl KpHBH3HOIA,
KOTOpasi OAHO3HAYHO MpoekTHpPYeTcss Ha Kpyr. [loaydyeHbl pocTaTouHble YCiio-
BHA, PH KOTOPbIX CYLIECTBYET OLEeHKA AJd paadyca Kpyra.

Kmiouegbie c106d: ROSEPXHOCIU OMPUYAMETLION SAYCCOGOU KPUBU3IbI, YpasHe-
nue Monowca—Asnepa cunepbonuyeckoco mund, OYeHKkda 00aacmiy 0OnG3iauion npo-

exyuiL.
[Tyctb nosepxHocTtsb
z=f (%)) (1)
UMeET rayccoBy kpusu3Hy K(x, y). M3BecTHo, 4TO eciu
K(x,y)<-a? <0, (2)

TO MOBEPXHOCTb (1) HE MOXKeT MNPOEKTUPOBATLCS HA BCKO IUIOCKOCTh. HMMmeer MecTo Teopema
H.B. Ednmosa [1]: cyumiectByer a, >0 Taxkoe, 4To eCjM C? -riiajxas ¢byukuma f(x,y) 3anaHa Ha
KBaJpaTe cO CTOpOHOH a u ee rpaduk (1) umeer kpuBusHy (2), to a < aq,/a. E. Xaliny [2] nomyuua
OLUEHKY 1S pajuyca Kpyra, Ha KOTOPbli MOXET MPOEKTUPOBATLCA [HOBEPXHOCTH ¢ YIYYLIEHHEM OLIEHKH

H.B. Epumosa: cymectByeT 7, >0 Takoe, 4TO eciu C? -rnapkas rnopepxHocThb (1) ¢ kpuBHU3HOU (2) 3a-

JAaHa Ha Kpyre paauyca r, 1o r <r,/« . E. XallHIl nokasan, 9ro ry < e3 . [Tpumep runepbonuyeckoro
napabooHsa 1aeT OUEHKY CHU3Y: #, = 0,5. TouHbIe 3HAUEHUST KOHCTAHT ¥y U 4, HEH3BECTHLL. B pabo-

te [3] H.B. EdumoB nomyunn oUeHku 1715 CTOPOH OPSAIMOYTOJIbHUKA, HA KOTOPBIHA MPOEKTUPYETCs MM0-
BepxHOCTh (1). JlaHHble pe3ynbTaThl ObLIH 00001ICHBI B padoTax [4-7].
YuutsiBas W3BECTHYIO hopmyny

ZexZyy —zfy :K(x,y)(1+:f +:)2,)2, (3)
pesynsratel H.B. Epumona u E. XaiiHua MokHo chopMmyiupoBath ciemyroliM obpa3oM: runepbolim-
yeckoe ypaBHeHHe MoHxa—Amnepa (3) He umeer C 2 _rnaakux pelteHuit B Kpyre paadyca r>r,/ o
WJIM HA KBAJPaTe CO CTOPOHOH a>ay/ o, ecau K(x,y) yAOBAETBOPSET YCIOBHIO (2).

B HacTosieit paboTe paccMaTpuBalOTCs 10CTATOUHbIE YCAOBUS CYLIECTBOBAHMA OLEHKM pagvyca
Kpyra, Ha KOTOPbIA 0JIHO3HAYHO NPOEKTUPYETCA MOBEPXHOCTS (1).

Teopema 1. [lycmo nosepxnocme z =z(x,y)e Cc? ¢ ompuyamenvroi kpusuznou K(x,y)<0 onpe-

2
oejenda Ha Kpyee X%+ y° < R%. Ecnu cywecmsyem nocmoaunas C >0, makas, 4o

dxd
[[ =< 0<m<4,r>0, (4)
2242y K(x,y)l
mo
2 r
4—m \2-m 3C Y4-m
e oo— , €CIIu m# 2;
R<{\ 2 % (5)
3C
e.|—, ecin m=2.
L T
" Asos Jlmuipuit 'eopi mesuu — notient, kadeapa obieit Matemaruxi, IOWHO-YpailbcKuil FOCY AAPCTREHHBIH YHUBEPCHTET.
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Asos .l Ouerka obnacmu oGHO3HaYHOU NpoexKyuy
rnoeepxHocmu ompuyamenbHol KPUSUIHbL!

HoxazatenbcrBo Teopembl 1. Jlns  nokasaTenscTBa  HCMONB3YEM  MHTETpalibHYKO  (hopMmyny
C.H. bepniuteiita:

2 27
g}f[i J.( Z,(ps (P)) d(”} J.(EP(P7§0))2d¢—2 ” (Zxxzw_ziy)d’CdJ/- (6)

0

2 2
0 x2 +yTsre

3nech z(x, )€ C2, Z(p,@)=z(pcose, psing), p, @ — NOAAPHBIE KOOPLHUHATHI.

BBejiem BeoMoraTeibHy o GyHKUMIO
r 2z /

g(r)= jpdp | L1+p1 Z,(0.8)) j

Torpa g(0)=0, g(r)= zrtou g (r) >0 npu 0<r <R Ouenum g(r) cBepxy, UCNONb3Ysl HEPABEHCTRO

byHsikoBckoro:
2

dxdy 2
22(r) < H (1+ 22 +zD)dvdy | < H .K(xly)‘ H K (x, y)}(1+ ) dxdv. (7)

ytert Payli<e? x2 432yl

Hcnonssysa (4), (6) u (7), nonyyaem HEPABEHCTBO
” 202 (r
gz 2 ®)

r
Hurerpupys nepaseHctso (8) no pe (0, R), nomyuum

E m

g(p)g > Tic r

[Tepexons k npefeny nMpu P — r W UHTErpUpya no » of R 10 R, (0< R <R, <R) npu m=2,

nojayyaem
1 1 2-m 2-m

2(RY—¢ 2(RYZ ——
g (1) g (2) (2~m)\/f

Tak kak g(r) = 7z'r2, TO

(R,2 —R 2 ).

2~ 2-m

1 2 o3 ni
R 2 | 9
Jzle (2- m)\/3C{ ! J ©

Iycts 2 <m < 4. Yerpemnsa B HepasencTse (9) R, k R, nonydum

2-m 2~-m
R 2 zz‘m‘f:}’c R . (10)
2 ¥4

1

. 3C \a-m
MakcumMansHoe 3HaueHHe npaBoil yacTH HepaBeHcTRa (10) nocturaeres npu Ry =| — M paB-
_2mm_ 2 _2om
4—m( 3C \2(4-m) 5 4—m 3C 2(4—m)
HO — . MMooromy R > H, CNEI0BATENBHO,
2 V4 2 y 4

Rg( j ]M (an

Ipu 0<m <2 B (10) UBMEHHUTCA 3HAK HEPABEHCTBA:
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U B »TOM ciy4dae npasada 4acTb HEPABCHCTBA A0CTHraeT MHUHHUMAJbHOE 3HAYCHUE IMpU
1

3C \a-
R= [—)4 ™. Orciona cHosa noJiyduM HepaseHceTBo (11).
T

1 1 R
Mpuy m=2  HepaBeHctBO (9) Oyner umeTb BUAd 2 In—2. TosTomy
JrR BC R

1nR<J3 —+lnR1 u lnR<1+ln‘/3—C—. Ho torna
4
R<e"£ (12)
T

OueHka (12) nonyuaetcs u3 (11) npeaenbHbiM nepexogom npu m — 2. Teopema 1 nokasaua.
dxdy 7r?

3ameuanue 1. Eciu K(x,y)< —ar? <0, mo unpu m=2 uz (3) credyem

2 2
x‘+y2£r‘

e3

oyenka E. Xatinya R<——,
(94

3ameuanmne 2. Teopema 1 ocmanemces 8eproi, eciu yeiaosue (4) BblROMHICHICS NPU ¥V 2 Fy, 20€ Ty —
, 0 0
HeKomopas NOCMOAHKAL. B smom ciyuae npu 0okazamensCcmee HYJHCHO paccmampueamo v > vy, lpu
HEOOX0OUMOCTITY. ¥y MOJICHO YMeHbUiUmb, yeeauvusas snavenue nocmosunoi C.

3ameuanune 3. Eciu 8 ycnoguu (4) yopame ocpanuyenus Ha m, WO CYujecmeyiom Ho6epXHOcmu,
1

Komopvle RpoeKmupyiomca wa xpye moboco paouyca. Hanpuwep, nycme K(x,y)=-— —.
(1 +x7+ y2 )

_dxdy

Tocoa npu n<1 GLINOJIHAECMCA HEPABEHCMEBO H K(e.7)
XY

SCr™, 20e 0<m<4. Ilo meopeme 1
x2 +y 2<r ‘
cywecmeyen oyeHka Ol paouyca Kpyeda Hao Komopeim 3addna nogepxmnocms. A npu n>1 uuveem

m>4 u cymjecmeayem nOGEPXHOCHTb, KOMOPU npoeicmupyemc;z Ha Kpye awboeo paouyca. B camom Oe-

- 1
e, ecau A=1+(1+ RO mo nosepxuocmiy = = | f————=s——-ldf, coe r= NES +y2 » BPOCKMU-
A-(1+t)"

1-—
pyemcs na kpye mooo2oo paouyca R u ee kpususna pasina K(x,y)= i

-
1+x% + yz)

Pesynbratel 3T0H padoTtel MowHO chopMmynuposarh U s Gonee oOuiero ypaBHeHus Mowxa—
Awmnepa. PaccMoTpuM ypaBHeHHE

g - —_ ~2 — o~ ~
“xx<yy "‘xy_F(xayada—'xv-'y)' (]3)
2
Mycte F(x,y,2,2,,2,) < K(x,y)‘(l +:f +:_§) , K(x,y)<0 — runepOonuyeckoe ypaBHEHHE.

Torna BepHa teopema 2. Chopmysiupyem ee.

Teopema 2. Eciu ypasnenue (13) umeem 6 xpyee C 2 -pesyisaploe peueHue 6 Kpyae x>+ yr< R* u
pyuxyus K(x,y) yoosremeopsem yciosuro (4), mo R yvoosiemeopaem yciosuw ().
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ESTIMATION OF BIJECTIVE PROJECTION AREA OF A SURFACE
WITH NEGATIVE CURVATURE

D.G. Azov'

The article deals with a surface of negative Gaussian curvature which is bijectively projected onto a
circle. It provides sufficient conditions of existence of an estimate for the circle radius.

Keywords: surfaces with negative Gaussian curvature, hyperbolic Monge—Ampere equation, esti-
mation of bijective projection area.
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