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AnaHoTanus
Paccmarpusaercs npocrpaHcTBeHHAs 3a7a9a O PABHOBECHOM COCTOSHHWM MATKOHN ceTdaToit
000JIOUKY TPV HAJUYNN TOYETHOTO MCTOUYHWMKA. lIpesamosaraercs, 9To (hYHKIINN, OMUCHIBAIO-
e GhU3nYecKre COOTHONEHNST B HUTSAX, 00Pa3yo0mux 000/I0UKY, SIBJASIOTCS HEMPEPBIBHBIMMU,
HeyObIBAIOIUMY U UMEIOT JInHeHHbI poct Ha Geckoneunoctu. CdopmynuposBana o606ennas
3a/1a49a B BUJE WHTErPAJIHLHOTO TOYXK/IECTBA W YCTAHOBJIEHA €€ Pa3penTnMOCTh.

KuroueBbie cjoBa: MArkas cerdaras 000JI09Ka, TOUYEIHBIN NCTOYHUK, MOHOTOHHBIN OITe-
paTop, TeopeMa CyIIeCTBOBAHHUS.

BBenenue

B pabore paccmarpuBaercst MpOCTPAHCTBEHHAS 33,1498 O PABHOBECHOM COCTOSTHUIH
MSTKON CeT4aToil 000JIOYKH MPU HAJIWYWH TOYEYHOTO UCTOYHUKA. 1101 ceTyaToil monm-
MaeTcst 000I09UKa, CHIOBOM OCHOBOM KOTOPO# SABIAETCA CeTKa, 00pa30BAHHASA IBYMs Ce-
MeiCTBAMK B3aWMHO MTEPEKPeITHBAIONIAXCSA, aDCOMOTHO THOKUX, yupyrux auteit. I1pem-
mojiaraercs, 9to (bYHKIUH, ONUCHIBAOIINE (PU3NIECKUE COOTHOIIEHUSI B HUTHAX, sABJIS-
I0TCsl HEMPEPBIBHBIMU, HEYOBIBAIOIMIMMYI W WMEIOT JIUHEHHBIH POCT HA OECKOHEYHOCTH.
Bamaun 06 ompeseIeHnn MOJIOKEHUs PABHOBECHST MATKOM ceT9aToil 000I0YKH paccMar-
puBasiuch u pasee (cum., nanpumep, [1]). IIpu srom oGobienube 3amauu Gopmyaupo-
BAJINCh B BUJE yPABHEHWI WU BAPUAIMOHHLIX HEPABEHCTB C OMEPATOPOM, IEHCTBYIO-
UM B CJIydYae JUHEHHOro pocra (pyHKIUi, OMUCHIBAIONINX (PU3NIECKHE COOTHOIIEHUS
B HUTSAX, U3 CODOJIEBCKOTO TPOCTPAHCTBA V' :[ V([)/ 5”]3 B COMpPSI’)KEHHOE C HUM, U CO-
OTBETCTBEHHO PACCMATPUBAIACH CUTYalNsi, KOTMa (hYHKIINs, OMUCHIBAIOIIAS IIOTHOCTH
BHEIHUX MCTOYHUKOB, OIPeIeIseT JUHENHbII HenpePbIBHBIN (QyHKIMOoHAT HA V.

B macrosimeit pabore npoBOAMTCS UCCIEIOBAHUE 33,149 TEOPUU MATKHUX CETUATHIX
000JI09€eK C MeHee [JIaJIKON IPABOi YaCThIO: B HEOJHOMEDHOM CJIydae AeabTa-(hyHKIIUA
Jlupaka, MOIeMPYOMas TOUeIHbI NCTOYHNK, HEe IPUHAJIEIKUT MTPOCTPAHCTRY, COMpSsI-
xeaaomy ¢ V. O6oiiTn yKa3aHHYO BBIIIE TPYIHOCTH yIAJ0Ch OJarogaps aIIunTUBHOMY
BBIJIEJIEHNIO0 OCOOEHHOCTH, CBSIBAHHON € HebTa-(dyHKIIHEH.

O6001TerHAsT TOCTAHOBKA 3a/1a49u C(DOPMYTUPOBAHA B BUJE WHTEIPATBHOTO TOXK e~

CTBa OTHOCHUTEJIBHO d)yHKI_[I/II/I nu3 [ V{ID/ (11)}3. BaTeM BBE€JI€Ha BCIIOMOraTeJjIbHadA 3aJa4a
¢ mpaBoil YacThio, 3amaBaeMoii meabra-dyHkiuei. JIjgg BcnoMmorarenbHOM 3amaun u3-
BECTHO pEITeHNe B SBHOM BHIe. Bjaromapsi 3Tomy 0600INEeHHAs TOCTAHOBKA CBEJIACH
K'HAXOXKIEHUIO PEIeHnsi OMePATOPHOrO ypaBHeHusi B V. YCTAaHOBJIEHBI CBONCTBA Omepa-
TOpa, BXOJIAIIETO B 3TO yYpPaBHEHNWE: OrPAHUYEHHOCTh, HEMPEPLIBHOCTH, MOHOTOHHOCTD,
KO3PIUTHUBHOCTL, YTO OJaJI0 BO3MOZKHOCTBL IIPDUMEHHUTLH IJId JOKa3aTE/JIbCTBa TEOPEMBI
CyH_[eCTBOBaHI/IH N3BECTHHIE pe3yJIbTaTbI TEeOpUn MOHOTOHHBIX OIIEPATOPOB (CM., Hallpu-
Mep, [2, 3]). JokazaHo, 9T0 MHOKECTBO PelneHnii 0600IIeHHO 3a/1aun HEMyCTO, BHIMYK-
JIO U 3aMKHYTO. Boob1e roBops, perenne 0000IeHHOI 3a1a4un HeeauHCTBeHHO. O THAKO
YCTAaHOBJIEHO, 9TO YCUJIHA B HUTAX OIPEAECTAOTCA OJHO3HATHO.
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OTmeTnM, 9TO AHAJIOTUIHBIH TTOIXO0 OB UCTTONIH30BAH TIPA PACCMOTPEHUH CTATINO-
HAPHBIX 3a7a4 (PUIBTPAIUE HECKIMAEMOI KUJIKOCTH, CICAYIOMel 3aKOHy (pUIbTpaIin
C IPEeEIbHBIM IPAIUEHTOM, IPU HAJIMYMU TOYEUHOro ucrounuka (cum. [4, 5]).

1. IlocraHoBKka 3agadn

PaccmorpuM mpocTpaHCTBEHHYIO 33/1a9y O PABHOBECHOM COCTOSTHUHM MSITKO# cerTda-
TOI 0DOJIOUKY TPU HAJUYIUU TOUYEYHOTO MCTOYHUKA. lIpemmosiaraercss, 9To y3Jibl CEeTH
bUKCHPOBAHDI, MATEPUAJT, 3ATIOTHSIONINN TPOMEKYTKH MEK/Ly HUTSIMU, HE COMPOTUBIIS-
ercs nedOpMAaIUl U HU B HAYAJIbHOM COCTOSIHUU, HU B mporecce nedopMarum coceHue
HUTHU HE CONMPUKACAIOTCA. HeliKi ceTr CIUTAIOTCsd MAaIbIMUA U HE COMPOTUBIISIIOIIAMUCS
casuroBbiM nedopmaruam. Jledopmanum u nepeMerenus I0MyCKAITCs KOHETHBIMHA.

BeesieM B MpoCTpaHCTBE AEKAPTOBY CHCTEMY KoOpAauHAT (z1, X2, x3). Cumraem, uto
B HeZIe(hOPMUPOBAHHOM COCTOSTHUU 000JI0UKA MOYKET OBITH OMUCAHA MOBEPXHOCTHIO

g(a) = (&1 (Oé), §2 (a)a €3 (a)),

e o = (ag,ay) € ) — TarpanKeBbl KOOpAUHATH, () — orpaHmdenHas obiacTb u3 R 2
¢ HempepbIBHO# mo JIunmuiy rpanuneit I'; npegnonaraem, ato ¢pyHKIus & yIOBIETBO-
psieT YCJIOBUSM:

_ .3 _
ce [01(9)} | [016(),026(@)] | = ¢>0 VaeQ.
Jlarpanzkesbl KoopaunaTsl (ol a2) BBIOEPEM TaK, YTO KOOPAWHATHBIE JTMHUU COHA-

MPABJIEHBI C HATAMH, 00pa3yIOMuMI 060I0YKY.
Yepes w(a) = (wi (), wa (), ws(a)) ob6o3raunM HYHKIMIO, ONNCHIBAOIILYIO MTOBEPX-

2
HOCTb 0007104KH B sepopMupoBannomM cocrosuuu, G(a) = ‘ [81w(a), 8211)(04)] | — Jc-
KPUMUHAHT METPUYECKOrO TEH30pa MOBEPXHOCTH 1eOPMUPOBAHHON 0OOJOUKH.
3aecy mcmomb3oBamsl obozHavenus: 0; = 9/0aj,j = 1,2, [,]], (--) m | -] —

BEKTOPHOE, CKaJISpHOE TIPOM3BEICHNA 1 HOpMa, B R> COOTBETCTBEHHO.

Beenem taxike caemyromme obosmadenus (s j = 1,2): j* =3 —j;r; =0jw —
BEKTOpPAa, 00pa3yiolire KOBAPUAHTHDIN TOKAILHDIN 6a3uc Ha 1e(OPMUPOBAHHOI TTOBEPX-
wocry; g; = |0;&|, G; = |0;w| — napamerpsr Jlame nenedopMupoBannoii u msedop-
MUPOBAHHO# TIOBEPXHOCTEH 000J0UKH COOTBETCTBEHHO; |, 72 — BeKTOpa, 06pa3yIomme
KOHTPBAPUAHTHBIN JIOKAIBHLIH O6a3uc Ha nedbopMUpOBaHHON moBepxHocTH: (1), 1) =
=8jm.

O603HaunM gepe3 FJ BHYTPEHHIOIO CHITY, JEACTBYIONIYIO HA €IHHIIYY IIHHBL ) -it
KoopauHATHOH juHnn (/= const) medbopMUpOBaHHO 0GOJOYKE € TOil CTOPOHBI 06O-
JIOUKH, KyJa HAIPaBJIEH BeKTop 77, j = 1,2, uepe3 FV™ — ko3 DUIMEHTHI paziozKe-
HUsl 3TOW TIJIOTHOCTH CHUJI TI0 €IMHUYHBIM BEKTOPAM JIOKAJBHOrO Oaswmca:

Toraa KOBapWaHTHBIE KOMIIOHEHTHI TEH30Pa HaHpH)KeHI/Iﬁ

2
T= Z ijrjrm

j,m=1

CBSI3AHDBI ¢ MOrORHEIMH yermmanm P coorromenmsai VG T9™ = Fim G /G (cwm.
[6, c. 50]).



CYIIECTBOBAHUE PEIIEHWN A 3ATAYN 95

s ceruaToit 00OJIOYKH B CUJIYy TOTO, 9TO B BBIOPAHHON JArpAHXKEBOH cucTeMe
KOOD/IMHAT HAIPABICHHUs OCEH COBIAJAIOT ¢ HANpaBlAeHUAMH HuTeil, umeeMm (cMm. [7]):
F'2 = F21 = 0 (10 ecTp A9eiika CeTH He OKa3bIBAeT CONMPOTUB/ICHHS MOBOPOTY HH-
Teit B y3nax ckpermtenns), F79 =b;()\;) p; gj« /G, tae A\; = G;/g; — OTHOCHTEIbHBIE
CTENmeHn YITNHEeHNUS.

3neck b1, by : Ry — Ry — dyukunn, xapakrepusyiommne (usndeckre CBOMCTBA
auTeit, p; : § — R - KOINYIeCTBO HATeH, COHANPABICHHBIX C a7-ii KoopMHATHOI
0CBIO, HA eJMHAIY IIHHBL & -if KOOPAMHATHON OCH B HeIepOPMUPOBAHHOM COCTOSTHIIL.
Ot DYHKIUU ONPEIETeHbl KOHCTPYKIHEH cerdaroii 000J0YKH, U OTHOCUTEHHO HUX
CUMTAEM BBITTOJTHEHHBIMI YCIOBUS:

b; € C(Ry), (1)

bj(()=0 mpu( <1 (2)

(TO ecTb HUTH HE BOCHPUHUMAIOT CXKUMAMONIUX YCUIHIA),
bj(A) >b;(¢) mpmA>(=>1, (3)

CYIIECTBYIOT TIOCTOSTHHBIE ¢, €1, k > 0 Takme, yro pu A\ >0 gua j = 1,2

pj € 0(5)7 (4)
pila) >co >0 Vae Q. (5)
k¢ — e <bi(C) < k. (6)

3ameTnM, 9TO, BOOOIIE TOBOPS, HAMPABIEHNA 7; He ABSIOTCA TTIABHBIMU I TeH-
sopa T, xoTs cMemanmbie KoMTOHeHTBI T7™ (4 # m) m paBHBI HYTIO.

YpaBrenne paBHoBecHsi 000J0UKN, HAXOJAIIEHCS MO/ BO3/IEHICTBHEM BHEITHUX CHII,
B JIEKAPTOBOH cHCTEMe KOODJIMHAT uMmeer cienyiomuii sug (cm. [6, c. 88]):

2
Za %mgﬁajw +VeP+VeyQ=o0, (7)
]”U.)

rae P, (Q — BeKTOpa MJIOTHOCTH MOBEPXHOCTHOM W MACCOBON HATPY30K COOTBETCTBEHHO,
7 — MJIOTHOCTH MaTepuasa 000J0YKN B 1e(POPMUPOBAHHOM COCTOHHI/II/I

B cuny 3akona coxpanennst Mmaccer V Gy = | [016(), D26 ()] | 7 rje Y Q- R -
3aJaHHas IMIOTHOCTh MaTepuaa HemedopMupoBanHoii obonoukn. Byaem canrarh, 9T0

[e]
IJIOTHOCTH Marepuasa pasua exunune (Y= 1) u p; = ps = 1. [loBepxHOCTHAS HArPY3KA
npeanosaraercst pasnoii mymo: P = 0. Iostomy B cnaty toro, uro | [1€,9:¢] | = 1,
g1 = g2 = 1, ypaBuenue (7) npumer cjeayouui Bu;:

2
S o, (20 5 0) g =0, ®)

j=1 |8 w|

Jamee OymeM canTaTh Kpas 0OOJOUKN 3aKPEIIeHHBIMMA:

w(oq,az)‘r = &lar, a2)| 9)
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[TpuBeeM BapUAIMOHHYIO TOCTAHOBKY 3a1a4u (8), (9) B mepeMenienusax: ucKoMoii
Oymer BeKTOp-QyHKIHUA v = w — £ TaKas, ITO

> /(M e +§>,8m) do

=1 4 |0;(v+ &)

/ Nda=0 ¥nelCR@P. (10)
Q

[Ipenmonaraem, 9T0 MaccoBast HArpy3Ka, JEHCTBYOMIAsS HA 000JI0YKY, COCPEIOTOUE-
Ha BO BHYTpDEHHeil Touke o MHOXKecTBa () W MMeeT WHTEHCHBHOCTH ¢ = (q1,q2,q3),
g1 = const, go = const, g3 = const.
Hapsizy ¢ mpuBeeHHOi BBIIIe 3a1a9eil, pACCMOTPUM CEeMEHCTBO 3a1a9 ¢ MACCOBBIMHA
marpyskamu Qc, € — +0,
0, a ¢ S,
. 3.
Qe: Q=R QE( )= 1
—q, a€S..
mes (Se)
rie Se ={acQ:jla—a*|<e}.

— 13
Jlig mpon3BONbHON QyHKIMHU 1) € [C’l (Q)} nmeem:

1
!(Qa(a)ﬂ?(a)) da :S[(Qe(a),n(a)) do = MS[(%”(Q)) dov —
1 A
(s @D | | mes(S) = (anlel).

YerpeMnsis € K HYJIO, TTOTYYHIM:

lim | (Qw(a),n(a)) da = (q,n(a")) = / (Bla— o), (@) da,

e—0
Q Q

rae B(a) = (q16(a), 2 6(), g3 0(cx)), 6 — nenpra ynkuna Jlupaxa:

[ot@pia)da=p0) vpecr@)
Q
Ucnonb3ys BBeIeHHBIE 0003HAYEHNS, MACCOBYIO HATPY3KY (), COCPEIOTOUCHHYIO BO

BHYTpPEHHe TOYKe o, MHTEHCHBHOCTH ¢ 3armieM B Buge: Q(a) = B(a — ™).
[Mpusegem o060OmEHHYI0 (DOPMYTUPOBKY paccMaTpuBaemoi 3agadu. Onpemennm

o
npocrpanctso W1(2) kak nonosnenune npocrpanctsa C§°(2) mo Hopme

Il = 101nllz, + 1921z, -

o 3
Moz o6o6imenubIM permenneM 3aaa4u (10) Gyaem nonuMars GyHKIUIO v € [ Wi (Q)}
TAKy0, 9TO

2

Z/ (Mt e+ ).0m) do=@ae) voe[er@]’
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2. CyimiecTBoBanue pelneHus

o
Omnpenesny poctpancteo W3 () kax monoanenne npocrpanctsa C5° () mo Hopume

2 .
¢l = 10Cs + 102€lza s tae 03¢5, = / 0,¢P dar, j=1,2,
Q

3
o
n obozHaunM V = {W%(Q)} .
Paccmorpum Benomoraresibuyio 3aiady noucka dbyskimu ¢ = (¢1, ¢, (3) TaKOI,
9TO

—kNAg; = ¢;d(a — ), a€Q,
1=1,2,3. (12)
¢i(a) =0, ae€l,
Baech k — mocrosaHas u3 ycaosus (6).
Pemenue 3amauu (12) cymecrsyer u ¢; Eﬁ/%(ﬂ) s Kaxkzgoro i = 1,2,3 (cm
uanpumep [8, c. 163]). IToaromy ¢ € {I/ff% (Q)}3

Bapuanuonnas nocranoska 3ajaqu (12) BbIIguT cieayomum 00pa3om:
2 3
Hattrn ¢ Z/ 0,6, 0m) dac= (g.n(a")) Ve [CE@] . (3)

Pemenue 3amaun (11) Gyzem uckarh B BUIE v = U + ¢, e u € V — HeusBecTHAs
dyukuug, a ¢ — pemenue 3anauu (13). Beesem masee B paccMOTpeHHE OLEPATOPHI

3
Aj:V — |:L2(Q):| , Bj: R3— R3, j=1,2, no dopmynam:

Aj(u) =0;(§+u+t9¢), ueV, (14)
b;(lyl) .

Bi(y) =4 Wl (15)
0, y=0.

Ormernm, uro Bj (Aj(u)(a)), a« € Q, j=1,2, — ycunus B TOIKAX HUTH.
C yuerom (13)—(15) 3amaua (11) cBogurces k moucky dbyukimu u € V' Takoii, 4to

/ )),0;m) aka/ 0;¢,0;m) doc Vn € [C’O( )}3 (16)
Q

Jlg

2
Jj=

1

B cuny (16) pist npon3BobHON DYHKIMA 7) U3 [C’(‘J’O(Q)r
2
0= Z( /( Bj(Aj(u)), d;n)do — k/(aj¢,ajn)da) -
Q

j=1 Q

=3 ( [ By @), 0 dak [ @y(+ur0).0pm) datk [(@5(6+0).0pm) da)=
Q Q

Jj=1 Q
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:Z(/([bj(lf\j(u)l)—klAj(u)@ Af(u) a;m da+k/ (€ +u), m)da) _
Q2 Q

A
= Z/([bjﬂ/\j(uﬂ) —k IAj(u)I} 100 ,é)jn>da k(€ +un)y,
Q
TO ecTh 3ama4a (16) 3anumerca B Bue:

() - aaw, ) + K€+ umy =0 e [G(@)]

e dopmet aj 1 V x V — R, j =1,2, oupeaenensl COOTHOMEHUAMH:

_ Aj(u) _
a(u,1) —Q/([bxmj(um—k|Aj<u>|} L) da =

b (JA;(w)]) (). s .
[Pt~ eome

Q

U3 (6) nmeem, uTo

—c1=k|A;(w)] =1 = k|A;(w)] < b; ([A;(w)]) = k[Aj(u)] <0,

a 3HAYMNT,
i85 ()]) = k1A )| <er j=1,2,
ITosTomy
Jaj (u, )| scl/m 1(u)| ‘(Aj(u),ajn)‘da§01/|0j77|d04Sc*lHnH, (17)
Q Y Q

rie ¢ =c (mesQ) /2.

Onpegennm dopmy a:V x V — R' no dpopmyie
a(u,v) = a1(u,n) + az(u,n) + k(£ +u,n)v

Ouesuzno, 4To 312 hopMa JiMHeliHA 10 BTOPOMY apryMeHTy, u3 nepasencts (17) Bbire-
KaeT, UYTO OHA HeMmpephIBHA IO BTOpOMY apryMmenTty. [lostomy B cuiny Teopembr Pucca —
Oumepa ¢popma a mopoxkmaer onepatop A:V —V,

(Au,n)y = alu,n) Vu,neV. (18)
U3 onenknu (17) mosydaaem, 910

la(u,m)[ <2 [0l + K (IEN+ llull) I,

CJIeTIOBATENBHO,
[Aull <K lull + & [[§] + 27,

M, TaKUM 0Opas3oM, ormeparop A sBAsSeTCs OrpaHuYeHHbIM.
C yuerom BBeJeHHBIX 0603HAaYeHMi 0000IeHHas 3a1aua (16) sKBUBaIeHTHA Bapua-
LUOHHOMY yPaBHEHUIO:

Haittu w e V: (Au,n)y =0 VneV. (19)



CYIIECTBOBAHUE PEIIEHWN A 3ATAYN 99

JIemma 1. ITycmo evinoanens, ycaosusa (1)—(6). Toeda onepamop A oepanuuen,
HENPEPbI6eH, MOHOMONEH, U GLINOARACTCA HEPABEHCTNEO:

(Au,u)y > klul|* = ¢ |lul| YueV. (20)
HoxkazaresibcTtBo. OrpanndeHHOCTH oneparopa A ycranosmiena soie. Henpepbis-
HocTb oneparopa A ciemyer u3 menpepbiBuocTu u3 ycsosuii (1), (2), (6) wa dyuxiuu

b; u cpoiicts oneparopa Hemeirnxoro (cm. [9, c. 213]).
JlokarkeM MOHOTOHHOCTH omeparopa A.

(Au —An,u—n)y = (Au,u)v - (Au,n)v - (A77, u)V + (A77, "7)V =

:i/bﬂ —k

),05u) da+ k (u,u)y + k (§,u)y —

doc =k (n,u)y — k(& u)y +

e

[b k} 0y m) do— k (u,m)y — k(€ M)y —
it~

|

- k:| (A](n)’aj 77) da+k(nan)v +k(€a77)v =

_5 (LB AD o ) — k(A (). ()
—Z!{ ] (020 (=) =k (350,25 (=)

JI71s1 TIpOM3BOIBHLIX BEKTOPOB 2,y U3 R> u j = 1,2 umeem:
(Bj (2) = Bj(y), z—y) =

— by (12]) |2l — b (|2]) % b, (lol) % o ()l

> bj (|2]) [2] = bi(12]) [yl = b; ([y]) [2] + b (|y]) ly| =

= [(b; (1) = b;(lyD) ] (=] = lyD)-
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IMockomnbky B cumy ycnosuii (2), (3) dyukmun b; me yObIBAIOT, TO
(0;(¢) = bj(1)) (C—p) 20, V(¢ pu=0.
Takum 06pa3oM, BBITOTHEHBI HEPABEHCTBA
(Bj(2) = Bj(y), z—y) >0 VzyeR’, j=1.2 (21)

Bocnonszosasimncs cooraomennsmu (14), (15) u wepasencrBamn (21), masa mpous-
BOJBHBIX DYHKIWM w, v u3 V nojydaeM HepaBeHCTBO:

(Au — An,u—n)y =

=3 [ (B0 = By ). As(w) = A (0) dr >0,
jZIQ

TO ecTh A — MOHOTOHHBIH OTEPaTOP.
VYeranosum crnpasesiuBocts nepasencrsa (20). ITo onpenesnenuto

(Au,u)y = a(u,u) = a1 (u,u) + az(u,u) + k (§ + u,u)y >

> —|ar(u,u) | — | as(u,u) | = k[ (& u )y |+ k[l
W3 onerok (17) BBITEKAET, 9TO
(Au, )y > —(2¢; + [I€]) llull + & [lu]?,
orkyzsa u ciaenyer HepasercTso (20). O

Teopema 1. ITycmo swnoanenv yeaosus (1)—(6). Tozda:
1) Muoowceemso pewenuds 3adauu (16) Henycmo, 6unykio u 3aMEHYMO.
2) Ecau v — pewenue 3adawu (11), mo v = u + ¢, 20e u ABAAEMCA PEULEHUEM
3adawu (16), a ¢ — pewenue 3adavu (13).

HoxkazaresnbcrBo. U3 (19) B cuny onpesenenus oneparopa A B uze (18) cuenyer,
410 3a7a49a (16) IKBUBAJIEHTHA ONMEPATOPHOMY YDPABHEHUIO

Au = 0. (22)

B cuny nemmbt 1 oneparop A siBjsieTcs MOHOTOHHBIM U HENPEPBLIBHBIM. V13 HepaBeH-
crBa (20) cieayer KO3PIUUTUBHOCTD 3TOr0 oneparopa. Iloaromy HemycToTa, BbILYKIOCTh
U 3aMKHYTOCTb MHOXKECTBA pellienuii ypasuenus (22), a 3uauut, u 3aza4u (16), Bbire-
KaeT u3 reopemsl 2.1 [3, c. 95].

ITycts v — pemenue 3agaun (11), ¢ — pemenune 3amaqau (13). Ionoxum v = v — ¢.

3
B cuy (11), (13) agst npon3BosbHON DyHKIMHK 1) € [030(9)} nMeeM:

> [ (Be - 6)oy(e + (0~ 6) + 6).0,0) da =

=g
é/( Icl?a;:v?))i') i (€ +v), m)d

(@) =k / (0,0, 0;) do
Q

Jj=1

TO €CTh U sABJseTcd perenneM 3a1aqu (16) O
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Ormerum, uTo, BOOOIIE roBOps, pemienue 3aga4u (16) ne equncrsento. OaHAKO cripa-
Be/IJINBA

Teopema 2. ITycmo swvinoanens ycaosus (2), (6) u, xpome mozo,
|bj()‘)_bJ(C)|SLJ|)‘_C|7 Lj>07 .7:1;27 VA?CZO (23)
Ecau u — pewenue 3adavu (16), ¢ — pewenue 3adauu (13), mo ycuaus 6 numsz
b; (A (u
D A . 14 @l 20,
Bj (A] (u)): I ) j:172a
0 A ()] =0
onpedeaaromca eOuHcCmMeeHHbM 00Pa30M.

HokazareabcrBo. Ilycts, napagy ¢ u, GyHKIma u* TakkKe ABISIETCA DENIEHAEM
3amaun (16), o ecth Au = Au* = 0. B [10] moka3aHo, 9TO MpW BBHIMOJHEHWH yCJIOBHi
(2), (6), (23) cpaBe//IUBBI TaK HA3bIBAEMbIC HEPABEHCTBA MOAIHHEHH

|Bj (y) — B; (2) P < L; (Bj (y) — Bj (2),y —z) Vy,z€ R’

ITostomy
2
0= (Au—Au",u—u")y = Z/(Bj (A (w) = Bj (Aj (u)), Aj (u) = Aj (u”) ) do >
jzlg
2 N
>34 Q/\Bj (A () — B; (A ()] dov
a suaqnt, B; (A;(u)) = Bj (A;(u*)), j=1,2. O

Pa6ora Bbinosinena npu dbunancosoii noguepxke PODIU (upoexror Ne 08-01-00676,
09-01-00814, 10-01-00728).

Summary

I.B. Badriev, V.V. Banderov, O.A. Zadvornov. Existence of Solution of the Equilibrium
Soft Network Shell Problem in the Presence of a Point Load.

A spatial equilibrium soft network shell problem in the presence of a point source is
considered. We assume that the functions specifying the physical relations in the threads
forming the shell are continuous, non-decreasing and have linear growth at infinity. The
generalized problem in the form of integral identity is formulated. The existence theorem is
proved. Key words: soft network shell, point source, monotone operator, existence theorem.
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