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B paGote ••J•aetoa caeXJ~ee ypaaaesxe: 

U.- .dU =:f (X,U) 
1 

X E R" , n >--2 (I) 

C rpaanBWIH yOllOliJilliiH 

LL I = 0 txt-eo 
(2) 

K aQAaqe (1)-(2) npHBO~ll! IIROrle npo6l1611H ~H8HKH (011. /1,2/). 
Cy.eOTBY8! 6on~m06 KOlllqeO!BO pa60! 1 nOCBH~eHRHX aQAaqe (1)-{2) 

B orpaaHqeaaoR o6aaotH / 6, 7/, a taKae ecnH o6nact»- R~ , ao WYRK
~Hll f ae aaBHCHT O! x (HnH aaBHOH! nHn OT IX/ 14 u ) • Bo BTopoll 
cay.ae paccMa!pHBanHc» nHm» PBAHan~HO-CHIIII6TpHqaue pemeRHH BH~a 
., _., r •~•' , "" /3-5/, 
..... -- ", .. • \ -- • I • 

B ~aauol pa6ote yKaaaaaue orpaRHqeRHR aa ~YRKUH~ f He aana
rall!Cil. 

B nepBoll naparpawe ~oKaaHBaetcH oy~ecTBOBaHHe nonoKHten»Horo 
pemeHllll aQAallH (I)-(2). llpH aTOll npe~nonaraeTca, q!o f<-m- f(x,uJ =O 

,,., .. oo 

paBH0118pBO DO l11!60JIY O!peaKy U. E [a,bJ, a..>,. 0 . 

0C!8Jl»BK8 npe~nO.lJOli6BHll O!HOCli!6.1J»HO f MallO 0!.1JH1lall!CR 0! cnyqaR 
orpaaHqeasol o6nactH. 

B § 2 npHBO~HTCfl npHII6p 1 B KO!OpOII J. (x,u) =K(xJ·f1(uJ, k(X)-

rli&AKaR ~YHKUHH 1 0 <a2
! K(Xl ~ t/, :}1(U):u

3 
1 HO pemeHI'Ill 88].1aqa (1)-(2) 

He Hll68'f. 

§ I. Cyseo!BOBaHHH noaoaHten»Horo pemeBHH 

llyC!» BHDO.lJHll~!Cll cne~y~e yonOBHH npH U ~0; 
3 

(a) fU,u)>O ~.llll Cx,u.>eR. x (O,oa); 

(6) J(x,u) HenpepHBHO Y~OB.lJ8!BOpHe! yonOBH~ ren»~epa no X ' 
~H!WJepeHUHPY6118 no U . 

r ~ ... , .?_ ! ... -~~~ - .••.. ,_~-:.>"'l:·· .• • 

1
_111'., ,,,,,,,,L·.• ,_-,_,, • ,_.' ,. :;. t~'T 
s::::.c;:~_~; ., .. ,.,,,y::-"'..lld 

fSi :: IH-<;Jl';£KA 



(B) &m..f(K,uJ .. o p8.BHOII8pHO no .nll6ouy <npeaKy 0< U. ~a.. 
~- n (r) :J. uc, u}:O(Iul) npH U-+0 pa:aaouepao no X € R ; 

-l•+lrJ 
(~) ~YHK~Hfl f ( X,U) • U. ( tr > O) UOHO~OHHO BOspac~aeT nplrl I.L > 0, 

f{x,u)· u-{l•'"~oo np11 u ...... .,., pa.Baouepao no .nll6ouy KOIIDaK~y 
K E R$; J~ (x, u) BOSp8CT88T DO Lt npH .JIOOOU ~HKCirlpOB8HHOU ><; 

(e) nycn F (X ,u) ""fHx,t.>dt, oror~a F (x, U)-$: (} f (x,tJ)·U ,r71.e 8 e (Oj) j 

(z) fCx,u)~a.,+a2 -u5 , r71.e a., ,a..t >O,SE(1,~:~) npH l'l?J, 

jlX 1 U)~(l_, e<flu) , r71.e C/'{U)·Lt-z-+-0 npl:l U-1-co, 8C.Jil! fl. =Z; 

I I I -~ (a) f 14 (x,u) ~ et.., f (x,u.,) · u . 

Teopeua. nyc~~ n~z, BYDO.JIHJID!CH yc.no:alr!H (a)-(a). Tor71.a cy~ecor:ayeor 

no.noane.n~aoe pemeHHe a~a111r1 (I')-(2). 

110K8S8!8.JI~C!BO .JlOODp8~811HU ~YHKI.Ufll J H8'18!HO 7J..Jlfl U. < 0. 

PaocMO!PHM tYHKI.UfOHan 

l { i ·" z 2 I { u.) = 2 ( 4=.. Uxi. t U ) - F (x, u)} olx ) (3) 
R" ~·" 

ORP8.lt8118HHHit ,lt11fl U € w; (R') (0111. / 7/) • tyHKI.UfOHU 0118CfO ,JlH!fi<PepeHI.Uf-
pyeu H8 W~ (!~") (Oil. /71). 
KpH!H'IeOKHe !O"IIKI:I a~oro ~YHK~Hoaa.na HBnRil!CH o6o6~eHHYMH pemeHHRUH 
ypa:aHeHHH (I) (cu. / 7/). 

nycu s - 8,JllriHI:I'IHilfl c~epa :a npoc!paacne W2 (R
11
). Paocuo!pi:IM 

I (t ·1!), r71.e 't E R! 7f'E g • .fiCHe, 11!0 Maoaecno xpH!1:1'18CKI:IX ueayne:awc 
ToqeK tYHKni:IOH8.JI8 I (u) C07J.8Plii:I!Cfl B MHOlleone Q !O'IeK Blrl~8 t· 'If 

I > 
r,~te 11' e S, t~O onpelJ.exaeTcs Ha ypa.BaeaHH J.z. ('l1f)= 0 , paccMaTpH:aaeMo-
ro ,Jl.JIH KUJtoro WHKOHpOB8HHoro lJ' E S • fi07J.Po6Hee a to ypa:aaea1r1e BW'XR-
,ltl:l! !aK: 

s { ~· ct 'I! t +'lf 1 )-1J'·F~ (X,'l.?f)Jdx :::0, 
,_... ~., x, ( 4) 

Lis yo.nouH (r) BlfteKaet, 'ITO 'If· F ~ ( x, 't 'IT)= tf·J (x, 'l. 'If)= O{'t) np111 t-o. 
Lis JC110BHH (.It) CJJ8.Jl18! 1 "ftO J 'IT·f(l(,~1J'~pac!e! RO 't. He M8,Jl.DeHBee 

R" 
'l.H~ llpH 't--+ao, jR."V·f(lC,'tlf}tit>o (B C7lf.1IY Helle'l'HOCTH t DO B!OpOMY apry-
M8H!y). 0!Cil7J.8 Blft8Ka8!, "ftO Hal,tttl!Cfl t(1!) > 0 !8K08 1 "ftO 
I~('l.(tfJ.'!f) =O, npneM !aKoe "t(lf) e~ucueaao. 

H8!py,ltHO saue!H!~, 11!0 B OIJJy B!OpOI 1180!1 yO.JIOBII (.It) Ill (a) 
npOHSBO,ltHiifl 

2 

c(
d J 7f.f(x,?..V}dx 

'E. R" 

cy•ouye!, DOJIOD!e.JlltBa a :aoapacnet npH "t > 0. 

fioa!OIIY 

: J, J't.·(t Vx.~ -f-'lfz)-v·ffx,-z. v;Jdx{ :fO, 
'l, R. ~ ~"1 L t• 't(!l} 

caexOBatenao, no teopeMe o aeHBHol WJHKIUIH, '~- = "£ (?!J - ra~K&H tYHK
I.UfJI apryueua 1f E. S. B paefote / 7 I taae noKasuo, "ftO 

't ( 11) ~ to, (5) 

r71.e 'l.
0
">0 He S8.BHCII! <n V. 

YMHOUB (4) aa 'Z.(V} 1 RO.Jiy1188M: 

flU.//~~(~")= Jl(' f (X, U) · U clx, 
(6} 

r~e 
h ,,2 -J ~ 1'1 ~ 

U. (X)= "t · V(X), f1 Ukw'c~")- n (U t ~ LLx·) olx · 
z R ~·" ~ 

TaKHM o6pasou, all6as xpnnecKiifl oroua WJHKI.UfOHana IruJ 7J.011aaa 
VXOBX8~BODH~~ D8.B8HC~BV (6). - - -
Ks (5} CJJ8.Jl18!: 

2 ~ 

Hu.UW1. (~") ~'to 
(7} 

u.. ~ Q. . NIH :acex 
PacoMO!PHII s~a'lfY UBHHMI:Ia81Ufl:l WYHK~OHana lCu) aa uoaeoue Q, 

BBH.JlY ycJJOBirll (e) H (7) I:IMeeM 

J(t.t) ~ (-k- (J) Ou.lf~~ (R"J? (~-())'l.o > 0 (8) 

,lt11ft B08X UfQ. 
fiyO!~ {(~ - IIOHO!Onao BOSpaO!~ ROC118~0B8!811~HOC!~ •apo:a, 

HC'I8pDHB8~8H :ace npOO!p8HCTBO: 
- n 

..Q m C Q ,.H-1 U Q m "' R , 
' m.:a1 

PacouoTpl!M aa Kaa,J(OII •ape Q.., a~aqy MHHHIIHB81Ufll wyaxn~:~oaa.na 

3 



J{ '("' z 2-
] (u) = i '?. ux:. +- u ) - r: (X, u.)J d.x 

WI .2.,. tci t 

Ba aozecue &. n. WYHKIUdt u.. :t o , y~ouenop11-.ax puescny 

lt.d/
2
• ={ f- ( w~(S2,.,) x,u..)· u dx ,., ) 

(9) 

u 
rAO f (x,u.)= :f {x, u) npM U.">O,Jtx,u):=o npB LL<O,F(lf,u} •Jf(J(,t)cl"t-. 

0 

Jleyya I. IIBHHMyM WYHKIUIOil&Jia I m (ttJ sa ooaecne Q.... ~octHrae'f
Cil B8 uexotopolt WYHKIUIB Lt.,. E Q"" • IYHKIUUi u..., IIB.IIletca 

K.Jl&CCI4'18CKHJI pemeBH8JI 8~8'114 

u., -.1u,.,=Jrx,u,.,), x eQ,.., (1.,) 

um f = 0 o.R,., 
(Vn) 

npner1 U.., (x) ~ 0 , 

AoK888teXLC'fBo. Boa~ueu upOHaBOI»Bym MBHKMBaapym~m noo.le;ztoBaten~-

uocu { u~J 
1<=1,2, •.. 

B cuy {e) B (9) 

II u.k ... ll w~ (2.) s c... , {IO) 

r~e C n. = co n.st ?- 0 . 

l 1<. } o I 
liOSfOIIY UOC.J18;1lOB8'f8.JliBOC!a ~ U..., K _ CJ1860 KOIID8UH8 B W2 ( Q,) 
B OKUBO KOJIU&K'fH8 B /..5 H (~..,). -i,t, ... 

A8.1ee, t&K •e, xu B / 7/, r~o.ao ~oxas8t~ ouesxy 

I u~l~z(Q,.) =/ J u.: · J (X', u: ()() dx/ ~ l,., >0. 
Jt,.. 

1I08!0MY B8KO!OpU llO;IlUOC.J18~0B8'f8.JliBOCU DOC.J18~0B8!8Jl~HOC!H t U:.} 
(6y~eM C'IB'f8!~ 1 11!0 8!0 C&Ma llOC.J18;1lOB8!8XLHOC!~) CXO~B!CH 0.1860 B 

0 ' l., wtf.Sl.tn) 14 CB.IiBO B s.~C.Q,.)( s. >0- npoxuonuoe, ecu n=2 ) K 

H8KO!OpoA ~YBK~ij!H U....., =i: 0. 

4 

npa 8~011 (CM./7/) ~/11. J UIC f (x u:) c/.J( 
I( .... ., "' , 

ll,.. 

= 

= J u,., f (x ,u..,}cft 
:st.. ' 

lbn J F (x,u!, )clx = J? (x,u...,) clx • 
~-- :llm n ... 

B:a•AY ~a<Sol llOJllllellpepJDBoc!l caHay BeJIBIIMilY I u/f., f" (cu/
7/) w2 ~ .... l 

ru ... ui)J~(rl.,..) ~ ~: lu:lll/J;cn ... ). 

He orpauu:au CXS¥oc'fH paccyQesal, Cly;ztell O'IHtan: 

lim. lu~l~· (" ) =lim. lu~l\(1' (D. > ;(::;""_ t ~... ~e-oo :r. ,.. • 

llpeAUO.OUM1 ll'fO I UmU \l,~ C.R. ... ) = d !im..l/ll;./1 ..,; (Jl...,), r;zte 0 < ol d. . .. --
PacciiO'l'pBM 

I 1. U,., ) -t 2 J -( ., U ) \. "t - - 't - F x " ..., cl.x -
, n u ,.,n -JJ~ (!! ... ) -

2 .o.... ) uu ... /f~~(.fi..,) -

(' 

f z b· s -( t u... '\ = I ! - um F X, u 'I 6 , J o( )( = 
1C -+- .Q,.,. I U "'II W: ({!,.,) 

-1 2 fJ. = z: 't - um 
It-+-

/( 

_ 't u.,.., ) dx = J F C x. olQ u~nw~ {.st..,, 
..R.,... 

= lim I,,. ( t · t; 
8 

) - lc:m J { F (x .:;;~01{1;c.n)-
lr. -- u... w; (.n. ... ) }(-+-.n. ... 

5 



- 'l.U,.. } u~ ) 
-F (X' /u"' If • ) d.x < L 11 ( ~ ' II uK I/ •, 

"' \(r,_(.!t,.,) ,.. W~(.Q.,.) 

;zt:na ;zt0C1'8TO'IHO 60Jl.&IIIHX HOMepo:s K , "£. ) 0 . 
Ho ~or;zta 

h"t().,X J (t .___!{~- )=-1 (Zo Um ) 
t::>-o m //Urnffw;r.i2,.> ,.,., flu.-1 •.. _ < 

<. L"'. C 'Lo 
l.tk: ul( 

" oc tt' ) = ma.x I ( t . I oc "' ) 
n u"' ~~(SL,..) 't.>O ,., I u ... n ~~(.Q.,.,) 

;ztna ;ztOC!'aTO'IHo 6on.&mKX aouepo:s K 1 H MH· noJlyqaeu npora:sope~e c 
!eM I 11':0 i l.l ';.. j ,, - MHHHMISIPYiliii8Jl liOCJl8,ltOB81'eJl.&HOCf.&. 

H!'aKI II Urn" w'' (" ) =lim If u"../1 w'(" 
'!. J<."' • K -+ac> · a ~~ ..,) 

I 

Il'f'l (U "') mi.n.. I (1.1.) 
c.aG,., 

lttcnon:r.ayeu !'eopeuy 2.2 Ha /S/. Ilycn iPYHKUHOH8Jl f , ;zta<W~epea-
UHpyeuwt a a 6aaaxo:sou npoc!'paacue X , ~a.Kol 1 qTo ypa:saeaae 

K("1.1J')=O npH nll6ou ve s - e;ztHHH'IHOI c~Pepe :s npoc!'paac'l'Be X -
aueeT pemeaae 't .. 't. c'II'J KJlacc c 4 

( s). 

Tor,~ta xa~ol ycno:sao c!'aqaoaapaoa !OqKe lfe e s c ~c == ~ ( Vc) 4 o 
iPYHKUHOH8Jla J ("!- ltVtr> 1 paccwa!'pHBaeuoro aa e;ztHHH'IHol c~Pepe S 

1 

COO!'B8!CrBY81' C~aqHOH8pH8Jl 1'0W8 l4"' 'l.e ·lf'c ICXO,ltHorO /PJBKUHOB8Jl8 ~ • 
Ha S!'Oit !80p8MH BHT8K881' 1 q~o U m - Kpi!HqecKaH i'OIIK8 /PYHKUHD-

• ' B8Jl8 Im (Ll) Ha BC8M npOC!paHCUe Wz. (.Q..,). 

;Il8Jlee, 1'8K ae, xaa B /?/, ~ ... - KJlaccHqecKoe pemeaze aa,Jta~ 
(1..,)-(2m) • B CHJIY npHHUHna JlaKCHMyua Um(XhO B .n,.,. 
Heuua I aoxaaaaa. 

6 

KaK H8~PY1VJO S8JI8TH!.I> 1 Q,c Q mH ;ztlll! :BC8X HOMepo:s rn... , noa~OMY 

J(u,..,)~] (um+<). (II) 

IIOS!'OMY UOCJl8,ltO:B81'8Jl.I>HOC~.I> l U..,) cna6o KOMllaK~Ha :S vJ~ (R"') H CHJl:.&HO 
KOMllaK!'Ha B '-.suCn.) 1 r,~te n. - Jlll6oe KounaK!'HOe no;ztMHoaecuo R"". 
;Iloonpe,~tenHM Hyneu K9.Wil /PYHKUHil Um. :SHe Q. m • 

Ha fiOCJl8,ltOB8!8Jl.I>HOC1'H {Um} MOJtHO B~eJlH~.I> nocne,ltO:S8!eJl.&HOC1'.1>1 

cna6o CXO.ltl!IJIYilCa :s w~ ( R"") H cHn.&ao cxo,~tHIJIYilca :s L s .. ., (n..,·) ,Jtna nll-
6oro souepa vn'. He orpaaa~:saa o6.aoc!H paccyJt,JteHH~ 1 6y,~teu cqH!'a~.& 1 
11':0 S!'HM CBOICUOM o6n8,lt88T C8JI8 nocne;zto:sa~eJl.&HOCT.I> [ U,.,. J H nyCT.I> 
U. - ee npe;zten. 

1 0 I r. 
58/PHKCHpyeM npOISBOJl.&Hildt HOMep m I nycn tf € W 2. (" ..,. ) , If'= 0 

BHe Q..,, . 
C;ztenaeu npe;zteJI.I>Hwl nepexo;zt B To~ecT:se 

l .. J t-. u.,.,ox,lf'x~.+u..,·lf- I (x,u..,)·lf'} dx -=0, 

KO!'opoe cnpa:se;ztJIHBO ;ztlll! :scex m"~ m' 1 nocKon.&Ky npH m'' >,. m 1 <fCx)=O 

npM X E; Rn\ urn" I npH m."- 00. ) 

Ilony~u: 
1'\. 

r f"') II II' ~ol.r.l lrv .. utJ(,..J.., -11 
J l ~ ~·'At <J ., •• ,--, I J 
.n.,..... &.C4 

TaKHJI o6paaou 1 U. - o6o6uteaaoe pemea1e ypa:saeaHa (I) :s .Q wt. , 

m. , -1, z , . . . • ;Il8Jlee, Kaa 1 panme 1 u.. - KJlaccH qecKoe pemeHHe ypa:sae-
BHH (I) B R I'L • OcTae~ca ;ztoKaaan 1 liTO u.. ¥ 0 lim.. ~ "'0. 

x-oo 
Ha OCHOB8HHH !80P8MH 13.1 H~ / 9/ BeJlii~HH ll..,., (X) paBHOMepHO no 

!11. H X orpaalqeaH. 06oaaa~u 11epea x,.. ~owy rJlo68Jl.I>HOro MaKCH-
uyua /PYHKIUIH U m (X) • Ha OCHO:SaHIH npHHUHna llaKCHMYMB 

U"" (X,.,) - f ( )( tt1 , U m (X..,) ) 6 0. 

Ha OCHOB8HHH YCliOBHil (B) H (r) !80p8MH 1 ,ltJlli JIIl6oro a. ?0 Hal;zte!'
Cl! 11ap 0 UKOI, q~o t.L-Hx,u)>O ;ztna scex l.H[O,aJ,x€0. IIOJIOUM 
a. =sup Um Cx>+1.IIoJlyqaeM 1 q!'o X,.,€ 0 ;ztM :scex aouepo:s m. • Ha ocao-

"'•"' /9/ Uo B8HHH 1'80P8MH I5.I 13 B o6Jl8C!H U">-- 2'7'0, rne Uo- MHHHM8Jl.I>H08 

liOJlOD1'8Jl.I>H08 i'aKOe, 11':0 cyllteOTByeT X e R.'l,.: Uo=f (X,Uo),B8Jli~HH 
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I V u ... (><:) I pB.BHOM8pHo no m. M x orpaHMti8Hhl. C.n8~0118'1'8JI:&Bo, cy-

11(8C'1'11Y8! A > 0 taxoe, uo 

II Um IlL -3- A 
51"1(0) 

~.nH Bcex m = 1, z , ... 
CJI8~o11at8JI:&Ho, u. :f. o. 

]loxazeu 81118 1 ti!O f.im uCx>::O. ilpe~JIOJIODIM npO'l'lriBHoe. Tor~a CYJ118C'1'11Yil'l' 
X-+oo 

lL~ >0 M JIOCJI8~011a'l'eJI:&HOC'l':& xK-"" t8.Kll8 1 uo UCX~c)>U,. Kax 11 11h1118, 

118JIH11MHbl fvucx>l orpaHHt~eHbl 11 o6nacn ucx) > ~· • 

noa'l'OMY Jio.nyt~a8111 I/ u../1 w~ ( R">= +co , uo npo'l'BBOpnuo. 

T80p8111a I AOKasaaa. 

Sa~~~etlaHH8. T80p81118 I 
J 

:f(X,u.)::: K(.x')•U, 

cnpaB8JtJIX11a, aanpHII8P, ~H cnyt~aH 

r.~te I<.(X) € c 2 { R") tim K(x) = 0 
'x ...... oo 

ik B 3'1'0111 n8parp* 6y~8'1' np.ue,~teH JipHJiep Q)yBKllHIII :f 1111)(8 
.f(JC,U..)=K(x) · U

3 
, r}.!e O<O..e~ I<(X)~ ~~ J<(ll)€Cf(R!o), BO 881.18-

qa (I)-(2) He aue8'1' pemeHHH. 

ilOJIO:IHII K(X)= P (X a) 1 r)(8 f ( )(3) - IIPOHBliOJlliHall rJla}.!KaH IIOBo

'l'OHBO Boapac'l'~ QiYHKqHH, 

fi-m p (.x'l) == P1 >0 
xJ--"" 

f)_m, p(xl)= p2 , p' (){3 ) > 0 
){3 ..... +JP 

1 
~H 11cex X3 e R . 

ITpe~JIOJIOZMM, tl'l'O aa,ltat~a (I)-(2} HMee'l' pemeaHe ~H taxol ~YBKqHH 

f . 06oaaau11 ero U o tx:) • 

Jl81111118 3 
IX/ --z 

ll.lo(i)J ~ cf. e ' 

/JCI 

luox . .... (x)j ~ C3 · e- T 
• "J 

IOK888!8.1l:&C'l'll0 

!!/ 
)Uox,()()/~C.~.·e- 2 

i,J -=.f,2,3' 

B cuy (2) aal)(e'1'cH R >O 'l'axoe, uo 

C 1 C:~. c, > 0 
' ' 

2 I 
d.Cx)= (1-p()(a)·UolJ() >z JipB I xI>-- R . 

8 

.:\ 
'I} 

r' ( 

PaCCIIIO'l'PKIII 11CIIOIIora'l'eJliBYG 88)(8qy 

JV'=±v' Jxt >R 
(I9) 

'IT(x)J :d1 >ma-x/UoC><>/ 't'(x)J =0. 
f,JCI=R. IJCI"'R. ' IX'I=~oo 

]loxue•' lftO 'IJ'(x):? UD M 1Wl :acex X: I xi > R . npunOJIOUII npo'l'KBH oe. 
Tor}.!& Bal)(e!l'CH Xo:[X./>~ 'l'Uoe, uo Uo{X,)-If(Xo)=ma.x[u.,(X)-1! fxU>O. 

]lJlH paaH OC'l'B U o - 'lY IIOJIY'l88111: '"'"It 
A (Lie -I!) I :ol (X.) U, (X,)- t 'lt(x.) > 0 

K•X• ' 

tl'l'O DpOtB110p8tiK'l' YCXOBIIIG 

noatOIIY u , ex> ~ 1T ex J 

a-t {Uo- If) (Xo) 4 0 i.- = -f--;-3, 
1>xl - ' 

)(U /XI;:..R. 
AHUOI'III'IIIO DOJIY'I8.811 

Uo (X)~ - 1/'(x} 

~H lxl ~ R.. 
HepaaeHC'l'B8 {20) H {2I) c yt~etolll toro, uo 

'"' -2 
2. 

'lf(X)=Cf •lxj ' 

~am! B8paB8BC!BO 

,~tall lxi~R. 

,,, 
- z I Uo(X)/ 6 cof • C:__ 
lXI 

(20) 

{2I) 

(22) 

YB8UUB8H 1 8CJJB 8!0 H8o6XOJP!III01 C1 1 IIOJIYliKIII nepll08 aepaBeH

C!BO JI8111111i 3 :ao 11ce1t upoctpucne R 3 • 

BliB.JtY 6YC'l'poro y6HB8HHH u. (X) npa lxl-+oo tax ae, xu )(Jill 

cnyqaa orpaaHqeaaoA o6nac'l'H, 

au. ~J 'OG-l~,'cfl PC\!3)U3o('<f)oi 
~Xi. R.! oX~ (23) 

-JK-'J/ . 
.( ..::..e __ 

G- (><,~) = lf1l tx-~ I - ~YHKqHH rpHHa r)(e 

.. l ~U,Cx-) 1<. s /'b&(:,';\) ·PC'A~o)·ll!t~>/ ~ ~ 'ax. ..... ~x~ 
~ R.3 
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-I>HJI 3 

c., P2. J (1 .i ) e fx,-'J·f e-x''<J'<4 <- +--. . ' . :<. 
''t:Tt R3 /x-~1 tx-~1 Jx-~1 ' 

(24) 
z I I 

< C1P2. n-~Jxt. s e-"§ X-~'.(_!___+ 1 ) cl 
..... 4:r t:.. J IX-I;j /2 I K-CJI tj . 

R 

0TCmAa nonyqaeY H6p8B6HCTBO Jl6YYY 3 ~H npOHSBO~HHX 

O~eHHY nopye npoHaBo~ye WYHK!UlH U o • 

lou.cxJ/ 
'dx• . 

'() u (X') " nonomtY ?J·x, = v1 -t Vz. I r~e 

Vz=J ro~~~,filpf~J)·t/.(~)~, V1=~~;~yJP('(~)U~(~J~, 
~~ J 

l'Atl lj - UU1}.1 }.l(lAIIIJ \iC1 J" \I J.40Dl."}IUM SJ :L"U"''I\Q ,.. , 

Tor~a1 KaK nerKo y6e~HT~ca 1 ~na 
oV2 c. _ 
~ Jd,J) 

J 
cnpaBe~HBY oueaKH 1 

aHanor~r~qaye oueHKBY (24) 1 np~r~qey Bee no~YHTerpan~aae WYHKUHH B 
BTHX OU8HK8X orpaHMqeaa. 

lMWW6P8HUMPY8YOC!~ V1 ~OKa~HBae!CH !aK &6 1 K8K S!O ~enaeTCH 
~IB orpaHMqeuuoK o6naCTH (cu. /IO/j. ilpeo6paayey !enep~ V1 DO WOP
Yyne Oc!pOrpaACKoro: 

v1 = + f 'q ~~)(:~) p (~3) u~ (~) c4 = 
TJ' 

: -s { ~ (G- (l(,'l) p (1J) u_! (~l] -(;-(X,~\ fO [p{~~) u! (IJl] } rlu = 
0\.(• '0\Ji. vd 

'I'J o~ 

10 

'..; 
I 

~ 
I ,. 

=-J Gcx,~)f'(~3 )U!t~)~ol~+fG-Cx,~)o[P(:f,)U!L~Jl] d:f. 
L. 't 'O'<J'- .. 

J 1 -

S~ec:~> L.y - noBepXHocn mapa '1j , o<. - yron uew BHemueA HOpua.llloll 
K'rp H 0Cl>ll0X(_. 

!CHYD!O!HKa uoporo cnaraeuoro a~ec:~> npH txt-...oo Hccne~e!ca 

TaH 318 1 KaK ~na I Cl~·~/ ; np11 aTOll Hcnom.symTCH nonyqeuaae oueuKH 

!'() )(' 
~na ju.tx) I H ~}~ 1 / • 

Paccuo!pH» nepBoe cnaraeMoe. 

/ S o:j G-(x,<A) pc~l) U! (~) c~sti oi~J ~ 
'2:-y 

J -/ll-'lfl( ,( 1 ) /X·-';1·t I 3 

~ e IX-~/+ /X-~JIZ • /JX-~l • U, ('a)f./~ol/ ~ ~ 
~, . 

3 

S -tx-~A1-a'~'(1 ")rl" 
~ c~ · e J> + p ~-o .5 

~~ 

Z f I e-3'>(' e- 3,)(_~, (.L _,. 4rt) rJ~J 
~ c-1 . . . p p -vl 

IKI 
I --

:!'f c3 · e 2 

'Ly 

I.' 
l. Jle1111a 3 llOKaaaua. 
I 

( 

I , Cne,llCUHe. Jlll6oe pemeuHe Uo aaAa'IH (1)-(2) DpHBaAJ16U!' W~ (R 3
) H

1 

CJie~OBa!en~>H0 1 oape~exeu WYBK~OHan I (Uo). 

PaccMO!PH» @'BK!Ull lL h = u. ( x., Xt, x, - h. )·'Z. OtJ , h >0
1 
'l { h > BI>ICSHpae!cH 

118 yCJlOBIH 1). h E Q • 
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Jeaa 4 tu~..-u,lw' .,J=O(h.) 
t c ... ) 

np• h-o. 

llQ!pUWC'l'BO. noaGUII a k. = Uo ( t of I K' I )( s - h ) . 

6 ilk.- ~ tw, (R.' > = S 3 {[ U (x)- Uu (JOt+± ( u: .lx>-IJ~ . (J<) f]rl.K. 
t R " t eof nl'. JC, 

.t J [ ,z ~ lrt 1 = h; • U
0
x (~(x>}t L.... UoJ<.x (:i!.;(x)) cit, 

t' , t=i ' ~ 

r]lo L4.(JC> ~L (x> € (x x + h,) L=1,3 (<Sua xcuouao.ua teopeMa 
0 ' } ) 

larpiiiU). 
Ia &ellllll 3 :aeeaaet. uo unrpu :a npu~ ucu (25) puao

HPBO (llo- h. ) Ol'p81Ul'I8K• Cll8}l0ll&t8UIIOs 

K. u h.- u .I w~ c R.3) =- 0 Od . (26) 

P&CCIIOfPII• 

I J p(xs>[u:-u:(ll)]d.x f= fJ. [p(ts+h)-PC-b>]u:(x)olxf~ 
R' R_l 

(27) 

fC'f·h·f U~ClC}clx 
Rs ' 

r]le C u = m a.. X / p 1 
C x,) J > 0. 

, X'J E R,~ 

Ida (27): 

"!.(h.):: {Jl)u:(x)·p(xs)ch r/z 
.fl, U~ (xJ· PC.XJ)alll J ==i -Cs·h + 0 (h) 1 

(28) 

r~e C s "> 0 . 

12 

I 

(' 

\ 

Ma {26) a {28) uoayqaeu: 

1/t..t"'-uoUw~c~t)> =Hu~..-un +U~t,-UoH w~c.tt'J ~ 

~fUr..-uk.UwiUll)+~ult-LI"IIw~(R~>::: 

=C.s·h·lllih.llw2(Rl) + 0 (h.)= O(h.) . 
(29) 

le1111a 4 aoKaaasa. 

Jle11ua 5 't(t..)d -c. h. 
h >0. 

rJle C. > o Nlfl BC8X Jl0Ct8!0'DIO IIUHX 

llOKas&!8UCtBO. 

PaccuotpHu 

J plxs>U~(xJdx -J,Pl~.sJU.:cxJdx=J [PCxl+h>-P(x-,J]u:(x)dx = 
R~ R R..' 

= h .J p'(t cxl)) u~ (x)d.X, 
Rl 

rAe t (X~) €. (X! X3 +h.). 
) 

3 
Hal)letCJI t&Kol napaJUIUemtne~ ne R • 11!0 :a H811 

I 

p (X.J)>.-t1 >0. I( 
Uo(X) ~a~ ">0 ' 

Tor~a 

f P(l/'.)) u ~ C>o d.x -j PC){s) u: W d..x ~ h J p' (t Us))· U
0
v(x> dx ~C1- ·h., 

Rl R3 . n (3!) 

r~e C7 7 0 . 

13 



r -" 
( 

{ 

J,..sPCxs)U WdJ( 
z. h,) = 1\ h 

JR.J P (X':&) u: {l() d.x r 
"t-(h.) 6 U. - Cr ·h )1/2 

,ll:IJI ,ll0Cf8fO'IIHO IIUYX h '> 0 , 

1011118 5 IOK888B8. 

P&CCMO!Pilll I ( u) DPH u. E G. 

c, h. 
~:1.--y· 

OfCI)J{8 

I (u) = J H f. u~. (xJ 
{{3 [:~ • 

..,. f t.icx>- ~ prxJ) uv{x;} dx = 

~ "2 = ii II u w~ ( R' ) . 

JIOIIII8 6 I I (uh) -I (Uo)[~c·h 

/It/~ ho ho >0. 

!oKaaatenbCtBO. B CHBY (32) neiiiiY 4 

r,lle 
' 

E ~0, 

( T (Uh) -1 (Uo){ = { IU~tff:~(l1l)-/!Uof{~~ (113) / "" 

= / 'Z (h.)-i/· I Uo(t-~~tR') f>..C·h. ·/fuol'w~O.)) = C · h,, 

I :1811118 6 ,ll0K888B8. 

14-

\ 

(32) 

r 
\ 

Ha ne1111 4 H 6 cne,llYeT, qto 

lim 
h-. +0 

I(u")- ](U,> > 0, 

Ill" - u./1 w; (R.'J 

CBe,llOB&TeB~HO, Uo He JIBBJletCJl Cfa&IOH&pHOl TOqxol ~YHK~OHU8 
I (u) H, cne,lloBaten~Ho, a&,llaqa (I)-(2) He Hlleet HeTpHBHan~HYX pewe

HHA. 
ITp111ep § 2 noxaaYBaet, qto HaBeCTHwe peayn~tatw o cy~ectBoBa

HHH pa.eHHl B orp&HHqeaawx o6nactHX ~ ypaaHeBHH .ll&HHoro tHna/6,7/ 
He uepeHOCHTCH, Boo6~e roBops, sa Heorp&HHqesawe o6nactH. 
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H3aaTeflbCKHH OTAen 06beaHHeHHOro HHCTHTYTB HaepH~X HCCnenooaHHH 

IMAKOB E.n. 
0 C~eCTBOBaHMM B a8 nono•MTenbHOrO peWeHMR 3aAa~M aMpMxne 
~lA OAHOro HenMHeHHOrO 3nnMnTM~eCKOrO ypaaHeHMR 

5-82-69 

Hay~a~TCR aonpocw c~ecTaoaaHMR peweHMR HenMHeAHoro 3nnMnTM~ecKoro 
ypaaHeHMR u-&a • f(x,u) , x~a". n~2. nony~eHHWe peaynbTaTw o6o6u!a~T 
M3BeCTHWe TeOpeMW 0 C~eCTBOBaHMM peweHMR AnA cny~aR OrpaHH~eHHOH o6naCTM. 
noKa3aH0 0 ~TO YCOOBMR C~eCTBOBaHMR peweHMR B orpaHH~eHHOH o6naCTM H yc
OOBMe lim f (X.D) •·0 paBHOMePHO no 11106oMy KOHe~HOMy MHTepaany (&,b},M3Me-

!J£!•-
HeHMR u o6ecne~M•a~T c~ecTaoaaHMe nono•MTenbHOro peweHMR aaAa~M . npM~eAeH 
npMMep, noKaawa~A, ~TO AOCTaTO~HWX YCOOBMH cy~eCTBOBaHMR peweHMA B orpaH~ 
~eHHOH o6naCTM HeAOCTaTO~HO, ecnM ofinaCTb HeorpaHM~eHa. 

Pa6oTa awnonHeHa a na6opaTOPMM aw~McnMTenbHoH TexHMKM M aaMOMaTMaa
~"" OHAH. 

Coo6ileHMe 06l.eAMtteHHOr0 MHCTMTYT8 RABPHWX MCcne,qOBaHMA • .lly&ta 1982 

Zhidkov P.E. 
On the Existence In a• of Positive Solution of Derechlet 
for One Nonlinear Elliptic Equation 

5-82-69 
Problem 

Some problems of the existence of the solution of nonlinear elliptic 
equat ion u-Au• f(x.u) are stud ied. The results generalize the known 
theorems about the existence of a solution fo r the case of bounded domain . 
It Is proved that the cond i tions needed for the solution In the bounded 
domaIn to exIst and the condItIon lim f (x ,u) . o un i fonnly by any fInIte 

I zJ .. .. 
Interval (a,b) fo r u endure the existence of the positive solution of 
the problem. An exa;nple is given which shows that the conditions for a so
lution In the bounded domain to exist are not sufficient for unbounded 
domain. 

The Investigation has been performed at the Laboratory of Comput ing 
Techniques and Automat ion, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeBOA O.C.BMHOrpaAOBOH. 


