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1.BBep;eue:e 

IlpH HOy'leHlra HeX0T0p:&IX cpHOH'leCXBX aBJieHlm: BOOHHXOOT 

CJieAYIO~M xpa.eBM oa.Aa.--ra.: 

L\u = g(z)/(u) + h(z, u); z E fl; ulcm = O, (*) 

rAe u( z) - HeH0BeCTH8.ll Be~eCTBeHHOOH8.11H8.l[ 'PYHI:~, fl - He

I0T0paa 06na.cT1> npocTp8.HCTBa RN (N ~ 1) c rnaAioi rpaJ1:e:.o;ei, 

. a cpyHX~B /( u ), g( z ), h( z, u) Be~eCTBeHHOOH8.11Hl:.l H A0CT8.T0'IIH0 

rna.Axue. Ilp:e: OT0M npeArrona.ra.eTCJI, --rTo h(z, u) JIBJUleTCJI B 

HeI0T0poM CMLicne Manoi JI0 cp8BHeHBIO C /(u). B H8CT0JI

~ei pa6oTe B ,:\8Jll>HeimeM C'qJ[TaeM, 'ITO cpyu:u~BJI / ( u) YAO
BJieTBOpJieT ycnOBBIO lim .l(!l = -oo, 8. cpyHI~BJI g(z) nono-

lul-+oo u 
EHTeJil>H8 B HeXOTopoi TO"ll:e Zo E fl. 

0aA8"18. (*) 0JIHCLmaeT CT~H0Hapuoe paCIIpeAeJieHHe Te:ri.me

pa.TypLI B HemmeiiHoii HeOAHOpoAHOB CpeAe, B XOTopoii IlJI0T

HOCTL BCT0'IIHBXOB Tenna 08.BHCIIT OT Te1-mepaTypl:.l, B OT0M 

cny11ae cpyHJC~HJI h( z, u) cooT:eeTCTByeT rnB.BHoi nuHeimoi 11ar 

CTH Il110TH0CTH IICT0'<J:HJU0B Tenna B CpeAe npn M8JILIX 0Ha'lfe

HBJIX TeMnepaTyphl (Hanp:e:Mep, h(z, u) = c(z)u), a cpyu1:~BJ1 

/(u) 0ilpeAeruieT noBeAeHI(e BCT0'IHHX0B TenJia. npH Bl:.lC0J:BX 

TeMnep8Typa.x. <PyHII\IDI g( z) Bl,lpaJKa.eT pacIIpeAeneHHe HCTO'I

HBIOB Tenna. B CpeAe, IIOA06HNe 081\8"111 BOOHBl:8.IOT T8.l:Ee B 

ane1:TpoCT8.THie HellHHCHHLIX CpeA B npu HCC1IeA0B8.HHH HeJIR

HCHHLIX orrTu'lecxHX BOJIH B cnoacTNx CTPYKTypa.x [1]. B no

cn~HeM CJiy'lfa.e HeJIBHeHH8.ll CpeA8. M0EeT XB.K cpoxycupoB8.TL, 

Ta.I B Aecf>o:1:ycHpoBB.Tb HeJIBHe:&HNe onTH'leci:ue B011Hbl, tho 

Bl:.lpaJKOOTCJl B TOM, 'IT0 cpyHI~BJI g( Z) M0EeT 6I:.ITL B OT0M 

cny11ae oHa:r:onepeMeHHoi. 

BaJKH.hle cBoicTBa oa.Aa.'IH (*) cg( z) = 1, h( z, u) = 0 6I:.InB 

nony'leHN B [2], rAe B IB.'lecTBe fl paccMaTpBB8Jlacb npo:uoBom.

H8JI orp8.HH'IeHH8JI o6nacTb c rnaAi:oi rp8.HH~ei. OAHHM HO pe
oynLTa.ToB pa6oTI:.I .&BJIJieTCJI yTBepJKAeHue, 'ITO ecnu 06nacT1> 

f2 C0AepEHT TO'<l:l'.y Z = 0 H JIBJI.tleTCJI OBeOAHOH 0TH0CHTeJILH0 

Hee, To oa.Aa'Ja (*) He uueeT HeTpBBHMLHHX 1:naccu-qecIHX 

2 

l 
l. 

' 
l 
I 
I -
;~ ' . 
. ~•. 

J 
'. 

i-' 

I. 

~ 
',J' . 
' -
! 
/. 
'' ..,,,. 
! 

s 

·, 

I , 

: pewe~:e::i:, ecnH AJIB <pyH:U:~BH / ( u) BLIIlOJIHeH0 HeJ:OTO~e Hepa.Be~-
- ; , - l U ' \ , ' '- . , : . , .,, ,, \ ,. 

'CTBO (~;}u/(u)-::.... J/(a)da <:. 0 npx ~. ·o); HO, ~oToporo, B · 
, . · . . _o ., 1·, • , . , · . • .. , 

'IBCTHOCTH, cn:eJzyeT, 'IT? ecn:11 /(u) = -lul~-1u, TO oa}\a.'la. He 

.. ' 
HMeeT peilleHHH npH BlillI011HeHHH ycnoBHJI: · · 

' /'' ··- ·. . 

·.m; N+2 ='~* · (N>.3).· . 
. - N-2 · ·' - ·. 

' r. 

(p) 

• .P~yn1>TaTi,i, YTBePJKA~~e cyll\eC;BOBimue H~T~~:e:BJii:.'Hlil : · 
pe~e11Hi 08.}\8."'IH (*) B CJI)'"'I~, l:0r}\a g(z) ,= 1, h(z,u).· ' 0~ a'' 

. . . ' / . . . . ' 
<l>YHID;HJI-/(u) _He'JeTHa H YA0BJieTBOp.&:eT 0ilpeAeJJeHHLIM ycno- . 
BD:JI~, 'ci>eA~· KOTOJ>LIX f(u)sign(u). ~ -'OO npH Jul,,::~; oo u 

;~ !i:'J·=:==,O, Il~Jlyqem.r,.Hanpa:~ep, B [3-7]. · .. ; -' : ' , , _, ~-. 
1 :. B PJ1Ae pa6oT.6LLJIO ycT8.H0BJieHo, .'ITO ecn:Ji: npasaa '18,CTL '.· 

g(z)/(u) + h(z,u) eCTL <pyHI~ T6nL1:o: lzl,H u(a o6n~TL n, .· 
· ecTL RN, map HJiu,ccpepJAec:1::e:i cnoi (T, e; ff.:_ fr< :i: < R},' 

>I'}\e z' - . I Z I H ff < ~. "< :R :<' +oo )'; TO , npH 0_!1~}\eneH~LIX .. 
npe}\IlOJIOJKeH:WI:lC () npaa,o:i: '18.CTH 0aAaTfa • (*) BMeeT pe~~HBe ,- .. 

u(z), 0~11csnu:e~ TOlll,KO OT Jzl, TO 'ee1.•1, u(z) . y(z). Ta:r:ue, 
pemeHBJIIHWlOBeM PRAHMLHLIMB,· Ilpu 8T0M B CJiy'Ia.e, ecnH n:. 

· ecT:& ~<pepH'Iea11,ii ~oi; y( z) Y1'0BJieTB?p.&~T cne}O'IOll\ei ~paeBOi 

oa}\a'Ie: l/ 
. I' 

,,_ \ 

,/ . . ·, ' . . 

·' .. '. N-1·· .· .·· .. ··· .., ... ·. · 
y''+ -· -y' = g(:1:)/(11) +h(~, 11), z E fr,R), 

'' ·, •, .. :r .. . ,_. . . ' . ' - : . ' 
(1) . : 

>I · y(~) ~ ~(R) ~· 0, •. {2f' 
,· • ,, • .'. ( I / ', I ' ' ·~ • • ' • •'•, ' • • 

' •· A:. B cny"lae, e.cnu n ecTb' RN ( HllH map {z : ' I z I. < R}), . 
. y(z) YAOBJieTBOp.&:eT ypaimemuo_(l) Ha BHTepBWie (0,R) (HJIB· 

·. (0, j-oo)) u rp8.HH"IHhIM ycnoBHJIM < · · · ' · ·· · · 

' . \ . ~' . '· ·, ,./ , 
\' 

,., :,-•, 

' , y(R) = y'(0) =,Q > (y(+oo) = y'(0) :_ 0). ,.: (2'L 

· : Cy~ecToo~Mue pewem.m oa)la'I; (1), (2') ·Bcny~ae O= RN 
"6WIO'AeT~bHO ~CCJI~OBaJIO a [3] np:e: IlJ>eAilOJI0JKeHHJD( 9:= 1, 
h ..:. o, /(11) ~ 1i-:--,l111m-:-ly, r}\e nf < m*.' ,Il;rui:' mo6orol ~ ,0: 

; ~ 

·ill' • ,· .;..,/ •3 :-;;;-,;::,-:.~{ . ; ~"!' ·•/,~"" \,o ..... ,,· .. h.·~••,~~rr,_s _, . 
, . ~ n•-" : ,.. • .... ~,-., ........ ~, .·. . . , 1tll .~.h.l~ BC,.,.,~'"!'";,,,,. ... ·• 1•,. · 

t ... :-~ .. E\MSJ1~10T_fil1J\. ,-·- . . .\ 
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J\01:BOaHo ,cym,eCTBOBaHBe pemeHIDlj' BMeIOm,ero Ha BHTepBane 

· . (o, -t-oo) pOBHO l xopHei. Pa60TL1, [6,8] AOITOJIHHIOT ,peoyJI~TaT 
pa.60Tl,l [2] Aim '<J>ymrAHll, /(y) C APYrB'.M Ia'JeCT~eHHl,IM noBeAe
HHCM.· TeopeMa-cym,eCTBOBaHBII C'IeTHoro 'IHCJia pelli~HHiinpu 
OH8.'lllTeJIL~0-6onee_o611J,HX llpeAllOJIOJKe~RRX o6j (Ho 6eo yxB.-
08.HHJI Ha KB.'CJ:eCTBeHHOe, noBe}\eHBe OTHX. pemeHe:ii): AO~aoaHa:_ B 
[9] BapHaIµIOHHLIM MeTOJ\OM. .· ·, • · . . 

.· :B Ha.cTo.irm,ee upeMa BO.MH6r.e:x pa6oTax u:oy'IaK>T<':U·oaAaTJH 
· TH~a (*) e cynep:ii:pe:Tii'<IecIOM CJIY:'18.e, TO e~Tb 11'.0r}\a 'yCJio~~e 

•. lim (l(.sW;ttM•,u) 1 7 . 0. He. BLIITOJIHtmo.,. Hanpe:Mep; OT<>T, ~yqaii 
U--+00 ·. ,. . . ·•' · , '.· , ,, . , ·. , . '. · . : : : 

'BCCJIC}\0B8JICH B [10-14]. B pa.6oTe C'. IL. ,Iloxe>Elll.!B8. [14) A~ 

. ,, 

Heio:roporo xnacca npaew '°Ia.cTei ypaBHeHHJI Tuna·· ( 1) ycTa- ,, 
HOBJieHO cym,ecTBOBB.HHe· 11'.0HTHHyyMa paAHMbHbl~ petueuui oa.: . , ', ... 

1 

AB.'IH (*) B RN (N ~ 3). B,, [1~13] \08.Aaqa paccl\faTpHBIUU1Cb B., •. 

- c<f>epHTJeCICOM cnoe npB paoJIH'IHLIX 'npeAITOJIO)KCHHJIX o n0Be7'e-
HHH <pyHx~Hii g( z ), J (y ), h( z, y ). . B~:lKHOH ;,oc~6eJ1HOCThlO- ~y- • 
'laJI 08.J\8.'IH e ccfjepuqecICOM cnoe aBJI.a:eTCS:. TOT <f>axi,, 'ITO CCJIH 
g(z)/(y) '+' h(z, y)' =f ~IYlm-1y, TO 11eTp~BHWl1>Hoe,·pe~ett11e oa.~. • 
}\8.'IH (1)-(2) cym,eCTByeTH,IlpH m~m* [10-13]. i : ✓ ·<, ,:· ' 

· B [11-13] H!?Y,118.IOTCSI paAHMbHble pewenID1'oa.}\a.11e:{*), ·T~ · 
eCTb oap,aTia ,(1)-(2). ·B, [11] npoB~ACHO,IICCJiej\oBaiIHe cym,ecT:eo-' ·, 
Batt.HSI ~·Hecyu~eCTBOBllHHa IlOJIOXCHTeJlbHQro pa;t\HMhHOro pe~e-' . 
HIDI ~8.}\8.TJHj IJ0}\06no:e:. (1)-(2), ~o. c' np'a:i3~i• '18.CTh~ 60Jiee oO:: .. ·. 
'w.ero BH}\a F(z, yf B [11] }\OXOOaH~'.cym,ec~BOBBJJHe IlruIOlKPI- · .' . 

.' f TeJibHOl'O pemeHIDI 08.J\8'1H .(lf(2) :npH.J!eKOTOpbl~ rrpe}\DOJIO)Ke-
:· Hu.rix. na F(z, y); OAHHM 110 JCOTOphlx ·.a:BJiaeTCJI•Heo!rpm~aTeJih7' 
.uocTb F(z,y) ~CIOAY Ha [r,R]©[O,+'oo).B[12]e:'[13] AOKa~\ 
. oauo ·cyiu;ecTBOBaJUie. IlOllOlKHTenJ.Hriro ·pa}\HaJibJIOr'o•peIIJeHHJI', 

AJIB ypa1ni~H~ ~Y-- a(lzl)f(y) B c<f>epnqecKOM cn:ci~c1 
paoJIH~Hbl,; 

MH.KpaeBblMH y~OB~MH,.BKJ110"4M TaK:iKe YCJIOB~e (2), npH CJie- · 

AY,~m,e:x TpctforiattRfix ua. noBe}\ene:e /(y):'J(O):=· O,e: liin ful = , . · 
,' . . . . ' ., . ,' .. . :... . . . '. 11-00 11. . 

= '-:-oo. \B·[l2] C'IHTaeTCJI TaICxce; 'ITo'g(~ F> 0 Ha [r,R], a B [13]-c. 
. - '<ITO <l>YHID;~ g(z) ~o Ha [r, R] 'H ~T11H~Ha OT TO,)l{J\CCTBeHHOro, 
. nyiur Ha mo6oM ICOH~'IHOM .HHTepnan~: . , ... , .. 

~ ' . Cne}O'eT ?TM_CTHTL, ~T~ ~~A-~'la: (*>' ·~ ~<l>~PH➔·~~XOM qor ' 
HJIH wape npe: paj\~8JILHO-,CH~Me;rpH'<lm>1x <l>YIIKD;IDIX ~(z ), h(z,; u),; 

I 

\, 

'.! 

· T; e. npi g(z)•·= g(z) H h(z,u)·:::: 'h(z,u), ·MO)KCT-~eTL B 
pewemra; He a~IOllJ,He~ p8.}\H8JlbHI.IMH, 'ITO ·AOIW3b1BaeTCJi: B '• 

; [4,5,10]. Ilpou:oBO.llhHlie pelllemm oaAa'lil (*),, B roTopoii non.a-
·. I • ' raeTCH g(z) . = 1. H h( ;, y) . ~ 0, He ·. o6na}\8I011Ule pa.}.\HaJibHOi 

I' 

.J . ;· CHMMeTpBeB, paccMa.TpBBMBCb, AM',xcmL~a B ·R2 -B [5], 11 All.II 

c<f>,ep111Iecxoro CJIOj[ -, B [4;10]:'<B aTWC p~oTaX .6LlllO IlOKa- . 
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~CJIH: n. -, c<f>epH:.ieciilii ciroii B~ RN ( Iv. ·~ ,2J, TO cy:.' 
1 

~e(,'.TBY~'I'. p~HTJHLie 'nOJIOlKIITeJI~HLie. peIIIe~u ,OaAO.~H (*), 
11'.9T0pble He. HBJltIIOTCH p8.}\H8JlbHO-CHMMeTpH1IHLIMH,' ~H~O ,Ta-:'., ' 

• ' V , ., ' -~ • • · .• ; '. ·:· ·- • · ,' , ' '- • ". / ,- , 

: ICHX ·. pemeH:e:~ ', oaBHCHT OT BLI6opa BHYTJ>eHHero ', :a:. BHeWHero . · 
· I>RAHycoB c<f>epR,11ec1:oro cnc>.a:. Ilpu aTOM e[4,5], .B,OT~11-iiir~ ,oT'· 

· , [ 1,0], • paccMaTpHBaJIHCb TOJI&,I'!) <f>yH1:Iµ111 / (y ), . YA013JleTB~pa~~~ · 
· · · · • f(v) · · > · · ' .· , ' ·.· · ' . ·· · · ·. -
yCJioe1110: lrm ~ = 0 .. · ..... ·· · · · ·. •.·• · . , '. ___ . · · 

·• ·: i fl-+00 1/ · ·, · · · 1. '- .• . , ·. . .• .: · 

. · : •·. B [15] µ;01:ao~o, 'ITo>iion:olKHTeJILHoe pewemie 08.}\8.'IH (1){ I 

(2') npu R-:-+oo; h(z,y),=O;g(z),=JAJIJ1f(u) ~~lu1~-1u . 
e}\BHCTDeHHO npH BCex- m E'(l, m"'). :- . ) ' i ·• ,· : ,/ :' ' : ' .. -

! ·: i )J;a11Hoa,pa.60T~ u~cRmi~e11a HcCJieAOBa111110 oaA~~'.(1)-(2) II~ 
imeeT. ~eJILJO 0606m,e:T1> 'ycnoBua,' >npHBOAHWe B [ll".13], .·JlO-' · 

' CTa.TO~ble AJIJI \ cy~eCTBOBaJUUI pemeHU. , ff :POOOTe' JleT µ;~ . 
\ •llOJIHHTeJILHor<> npeAnono.>KeJi~. o no:ee\eH:e:H'f(y) npH 'ir ~; o.' · 

.IJ;oKam:.maeTCJI cy~CCTBOBB.HHe C"leTHOro MlIOlKeCTBU. peweH:ai:, 
, - . ' ·.: .: ,·. : , . . . V , ' , . .. ' : . - .. ' .. ,. 

cpeAH 1:oTopLix. 11,ioryT 6.RTi. H oHaxonepe:u:eHHLie <l>YHJ:~HB •. B 
AaHHOH ;pa.6oTe')·xwc 11,B [11-:-13], yEaoaHHOe Burne orpa.mrieHHe 

'I Ha ;C~OpoCTL pocia'nplI lul '-:+.:co H~ HaJI~~~- B:J)a6oTe 
\ ... · paccMa.TpllBBJOTCJI B O}JBJ{OilepeMeHHble g( a;); , 1, 

,_' I -. ! : ' .· • .. / .·.' > ···•·· v · ... • ; ,. , •, ·, ,·-1 • . ' '· . ' .. 
· Ilepei]\eM 1: <J>opMy,11e:poB1:e OCHOBHliX peoyn:r.TaTOB pa6oTLI .. 

HH.>Ke IlpllBOASITCH OCHOBHLl0Ilpej\'.jjOJIO)KeHHa o J(y), g(~), h(z, 11); 
H0IOTOphle CO'leTBJIWI B.ll IOTOp:WC,, 6YJ\YT .HCilOJII,OOB8.TLC.8: B 

. ' . . , . ,•. J ' ·. , • . ,, • '. I ' 

. yCJIOBUX · <f>opMy11u:pyeMHX B }\8.HHOH · CT8.Tbe · TeopeM: 
\ '. ',\ ' ·, ' • " ✓ '. ;,.- ''', 

' \, Fl : f (11) E 01.(;..C?O, +oo}; 
F2 : Hm tW ~ -:co; 

~ 

11-co 1/ . . .• ·. . 

, F3 : Cjtl,fecmo11"'1n ma_nue n·o.coxuvie.cbHble a;eo~~,,,4'mo < 
~.u ,u<J6~eo.y: 1111 )- a ~blnOAHt!KO JCAOfJUt! }/(11) ~ -eolvllc ;, -

.'.. ' '· ·<, 
. \ ' . . ' ' 
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Gl .: g(~): uJ&eem "~· [,.: R] i~Hetixoe '&~CAO ~op,cd C&1·, ·a;, ... , B}/ / 
(6blmb .Moxem, .p_a6HO_e, Hy.c-io}, npu"e.M g'(d.)-;/; 0 dA1>.c~6oio .. 
• . ,' . , ' ,, . ; , I . '· ,, ~ ;' • , \ , = 1, ... , N. .. . , ... 

G2.: f,(z) E'.01[~,R]. ..· , . . , . . 
G3: CyUfecma71em zo E [r, R] ma,coe,:

1
,mo y(zo)>.o. 

• _i Hl .: . h{z, y) xenpepbl6HO UUfPfPepeHt4Upye.Ha. 

'- ,i H2 : lim ~(;~> .= 0 p~ts~oMep,co ~o z. E [r; R]. · . : , . ;, · 
. . ",. 11-00.-, ' , . . . ·.. .; . . . . . 

·. 'H3: Cytqecm6yem no.io~ttme.i&bHa.&" xenpepb1ana1 !fiynt:tfU.6. 

· · /1(11),ma:~,a.1, ·~mo Ji~~(~/ ~0 1

u jh~(z,y)I $/~(y) npu 6C~~ y. 
,,i~e[r,R].;'J •. ··• . . .. · .• '... . · .. 

1 

,, , 

, .. r 
• '_'.,, ', • ; / .,, ', , • , _,";, ·,,' i ',I}:, ;, 

lb1eIOT,MecTo· cneey10~e yTBep:xq:\eHH.ll:: 
\ ,, •~, '. . ' '. ' . '' , 

."'<, 
··TeopeMa l' 

.. ·· :· n,cmb g(z)> 0 ~a[r;R]. 6blnOA~eHbl yc'.co~ua'F1,'.Fi,a2;. 
H1-:-H9; To2da, cytqecma1em Ko ~ 0 maioe,i 'llfflO 0~ 4io6ow ·., 1 

... 'l ~-.Ko 3aoa,a'{1)~(2}'t&Meem petuenue Yi(:t:), UM~7°-'ll4et"ti(r~,R), 
' p06HO l ,r:opxeu'. B. CAy~ae, ec.cu· 6blnOAHf!Hbl rJonoA'xumeAbHble ' 

·• yc.cptJfJ! 1) g(z)/(0) f h(z, 0) ,= 0 u !!)g(a:)f'(O) + hi(z, O)~ O' 

npu ~.cez z E_:[r;RJ/.mo Ko.::=· o,:6.1tacmx~c~u, cy14ej:11&6Jer7'.:i. 
. '10AO~Ume.i&bHOe petuenue'.. ' 

•. ,,. ,.· ' ' ! , ' ' 

'~ ' 

! 

·\ TeopeMa 2 , . . .,. '. . ;, i • • • • .. 

J Ec1&U· h(z, y)._.• ·' o: a:!fiyxx141'u/(y), U g(de)_.,d06AeTIHJOp1,om 
1fc.,106U.6'..i F1,F9 'ft GJ.;CJS, mo cyU,fecm~yem c~emxoe M:Ho~e'cm- '. 
60 pem'exu113ada~u (~)~(2). •.• ,-, . : : · : : . . · · · . :/ · : · .' 

' ' ' .. ' ' . ' .. :' ·,· 

B }:\C>IC~aTeJibCT~e o;mc;TeopeM HCIIOJILO)'IOTCJl:IIIEiT~Abl xa
qeci~eHHO:H TeopH11 06~1:HoB~H!fLIX AH<f,cI>ep~Hn;Ha.n:~1u~~ yp~11e- ' · 
HHH .. ' . : . ' . ' : , ') 'i,: •·, .•,•:' _· ... ' ' ' \ , .. ·,, ; . 

B J\MLHeB:~eM ~~peo c, G, G', G1~A:,'B, .:. 6)'}\eM o6ooH~'I8.Tb 1 

· nono::lKBT~~Hble IlocToJIHHble. · · · · ·· · · ' · · · · · 

,. 

, ',} 

I 
j 
i 

1-

,,, t 

·! 

I 

i' 

:'-

. l ~-
i'' 

( 

I . 2.,IJ:oKaoaTeJil>CTBO ;eopeMI>i 1 · 
\: 

' ,_ .. '," .·• . -. " ,;' .•,1··· .. ,_ '• .·. __ .. :.-:_.,· 
· 

1 PaccMOTPHM oa}:\a'Iy 'KowH Jl.IDI/ypaBHeHH.ll (1) c· Ha..:aJIL-
. - I . /· . . . ..• , 

HLIMH yCJIOBIDIMH '. , . 1 '. · . . .. , I 
.1: 

y(r),=O;, y'(r)·=:s;: .• · .. (3) . 

,· rAe ~: E R_- na.paMeTp. ' PeweHHe 'oaJI.8.'IH"Kor~m (POK), OTBe-
. ,qa10m.ee OHR'Ie'iiu:.:O JIBPl!MeTpB: B ,·6y}l.eM,~6ooHa~aTl(y(s,z), a :4 
·11epeo·y~(s,zj~ ero npoHo_BOJI.HYIO-no nepeM;eHHoii z:' /' ·•·. /· .· 

_: BBCAeM cpyiixn;HIO: W(s, z) =:=:' (y'(s, z))2_+, g(z)U(y(a; z)) +., 

,,:,,• 

·. . .... , , . : . ·. ;' .· .. :.. . l', \ .· ;._,·, , ' . . . : . l' '. ,' . '. . ., 

+H(z,y(s,z)); rJI.eJJ(y) = ~2ff(q)dq;, H(z, y)'= :-.2f h(z,q)dq. · •·· 
... · /•'·· · .. ·· .·< ···, .. ,:o··· . . ·,· · .. ,.: o .. · . 

IlepeMeHHYIO s HHorAa,' J1.1LH xpa'I'xoci-ii:;• 6yJI.eM oriyci:a.Th. · Ho· · 
· · ypa;1me~~ '{t)' cileJzyeT To)Kj\ecTBot' · :· • .• . . .· 

di' ,:' N ~:i, , ; ' ···•·· I·. ' , -.·. 

: dz.= ~2~y
12 t,D: (z)U(y}f H:r:(z, y): 

. , . .__ " - . ~ ,, r' .·, •. ,_ .-

I 

·• 1 I, IlycT.h go= min g(z);' G = max g(z): 
· · zE[r,R} , , .i:E[r,R} 

JleMMa 1. , · ", ' , . · 

JJ:rui:,POK(l),(3) cnpaBeAJIHBbl ~eru1i>uµ1e yTaepX<AeH~: : .. •·· · 
.·. .· \ 1 )' ,1J;JIJI mo6oro M1 .>, 0 cym;ecTByeT ,wl .T~oe, ,qTo: w. (si ~). C :: . 
~ M1';i\mi:~106orti ii: E [r,·R], AJIJl,KOTOporo pemeHHe' OTlpe]I.eJieHo, ·.' . 

. . . , ~ - , . ;_ , , , . . . , ''°' . ' . , , - ' , c' ', ~- •• ,: • _, , • ; • • , I.' \ I 

e_. ciie:. w .. (s r. ) .. =.·_ s
2 >. W_ ;. '>·, '· ·.· , .·· ... ; · ... >.· .·•. .· • ·. ,· ···.'.· ·'. :·- · .. ,.·, .... -' • ' ' . - .. 1 .. '. , . '· . . . ,, , .... · , 

'. i., 2) ,ttrui: nK>6oro, w (..,, r). d 8.2 cy~eCTByfl';A1;•,-r~oe·,'~'i'iO - . 
w'(z) $ M2 npH icex.z E [r,R], AWI,XOTOpblx'peweHHe'on~e.JieJio. 

,I(oxaoaTeJILCTBI'.> neMMLi' 1: . 
. CornacHO ycnoBHIO H3 cnpaBeAHBBa'o~eHJni: IH~(~, Y)I $ . · .. · 

.. • 1J , . • . .':, . ', .· ~ : • :· . ·, . '. i. . . . . :· ,.: . : 

$. 21 ff1(q)dqj. HcnonwyJI CBOHCTBa cpyHJrn;HH'/i'(y) lID )'CJIOBH.ll 
,. : o• , .', ., ..:.:._.: . . ·, ... :'. ,,··, ... · .. ··•··,·• 
H3, IlOJI)''IHM,- 'ITO JI.ll.lI :mo6oro a > 0 cyiu,ecTByeT d( a) Tllloe,' 

, 'ITO:_ .. , , ' , ' . . 

... ··. , · •: 'jn;(z, y)I + IH(z~ v)I <'~U(yf + d(a\ .·. . .';(5) 
., , . ' .. ·. . ' . . ' .... ' , . ', ·: '• ,',' .-:\·· . 

.IIJ>H_ BCex y H mo6bIX ~ E [r, R],._npH IOTOpblX pemeHHe ~IlJ)CAeJieHo. ,- . 
_.·· . .' TorAa HO TO)K~eCTBa (4) cneAYeT 11epaBeHC'.!'BO:, · < . ,· 

'··"...:-, 
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1 
:\'.· 

f[ 
1' 

\ . 

. . 
w~ ~- ..:.2(N~l)(y')2 .+"n'(~)U(y) - aU(y)- c(a): 

l , 
1

• r. . ·, . , . , . _ , 

· IlonolKBM a = 1, TOI'Aa. BO noCJieAHero Hepa.BeHcT:ea, y'IH-
TLIB~ ycnosHe (5), HeTPYAHO IlOJl:~8.TL, .'ITO cyw.ecTBY~T TU~e _ 
B, b > o, . 'ITO w~ ~ '-_BW ...,. b. Ha. npoMeX<yT.s:e. cyll.\eCTBOB~HJI 
peweHHJI ~o oTpeoJto. [ r, R], :_'ITO H npHBOAHT Jt y~sep:iK~eHHIO. I") ' · · 
newii 1 .. )'TBeP~AeHJie -2) }\0JtOOl:,IB8eTCB. aHanorB'IHO'.. __ -. . 

, , JleMM:a. 1 jo1:a.oa.Ha.. . ; · ' _ _ 
_ _ _ . 3a.Me~aHHe-_1: · \ _ } , , - _- / 

1 
, ,-; •• _ • , __ . • _ 

: ,_\ B~crronwyeMCJI y~oBHCM (5), B' ][OTOpoM nonolKifM a= ,; 
.- _ TOrA_a. H8.HA~TCJI d1_ Tall:~e~ ,'ITO IH(z, y)I _ <, ~U(y) + d1 hJIJ[)J~· 
\ · 61,lx 7JB z E (r, R]. 1JlerJt~oa.~eTBT1>; 'ITo.W ~ (y')~+-,l[(y)"."""G .. 

UpHMeHJUI OAE!Cb YTB~P~ACHHe 2)neMMH;l, IIOJIY'IHM,,'lT'o np~' 
ncex OH8.'leHHJIX 8 cpyHII\HB, y(a, z). H i(s, :r:) orpaHH'leHLIHa 

.. / \ '' .. : , . ' '. I , . . , . , \ ' ' . . , . . . , ,.: : ,_ ·: ~, • i ' 1 

• BCeM 'HHTepBMe _CBOero cyw.ecTBOB8JIHJI, neJK~eM _Ha OTpeoxe 
. [r,R];, Ilo\3T0My, B ClDIY _TeopeMH cyw.ecTBOBami.a::PoK, i,(s, ~)-

t,'npoj~EBMa Ha, [r, R] npB mo6oM;B. , · - -- i . ' • - · 

' . 3ru.feqa.HB0 2:• · , __ , . ' '.. . 

,' IlycT1>:g(z)_y~o~e-ToopaeT ycno:eHHM ·Gl;G2, g(z).)•·().Ha., 
.(a,b),11 nycT~- h(z; y) = .0.>P~~MOTpHM,P3K ·y(p;yo; vi;~~)Arur '. 

·-__ ·ypaBHe~HJI (1) c'H~'I8Jll,Hl>lMB yCJIOBWIMII y(p):... Yo, i/(p) i::: vi 
\ B HeJ:OTOp<>H TO-.:il'.e z i::: p OTpeoxa [a, b].' .. · . . . . ., ·, ' ' : ,:\i ,_• -_ ·-_- : ; 
!Iyc-r:&' W(p, Yo, Yri, z).- ·(y'(p~ y~', Yi, z))~ 1

+'g(i)U(y(p, yci; Vri, ~)). 
Tor}\a 

1

AJIJI nD61,1x OJ~a1Ie1n1i Yo If fl~ ll mo6orop E-· [a, b], cyJ~e
cinyeT G ;> 0 ~ai.o,e; 11-i-o W (p, 1/o,' ll~, z) <'. Q Ilpll, :semi; :.r:, e\[a, b] 

1U: P8K .71(p; 110/Vo,:Z)' npo,ion~H~O ~a [a,.b], 1- . -·- . --- ' 
. ; .. ;,n:~xaoaTeJihCToo;/ \.':. , .·,,,,,. ·-· . __ ' '. ·-• : /- , __ · _ , . , . 

Ecn11 p < b, TO corna.cHo TeopeMe o'.cyw.ecTBoBaHHH POK 
, ,JIP~ BCex :110 11 vi cy~~cTBYeT: d · _ d(p, Yo, vi) E (p, b] Ta.1me; 
. ;'ITCJ y(p, Yo, Y~, z) · IIJ>OAO:iiionm Ha. [p, dJ H: g( d) > '. 0 .. , .' Ily~Tb. \ 

M(p- - . ~J - -d) -- - .·. w 1.:.· · ' ) - ·· - ',_- - . - . · · ,Yo,11oi = max· V!!Yo,Yo;z ;ic-· · . 
' : •,.•,. S' ) ' :: '.~e[p,cl]' '•,,' : !.,\ '\ •' C 

1
, > \ •' • \', >, • 

.. --· ·,.Ho11a:1 mo60M0Tpeo1:e [d,c] __ E[d,_b),·g(z) :;;.·o H'nOOTOMY· 
• cnpa.ire~nHB<> AOXOOa.TenbcTBO neMMH 1

1

, B cooT~TCTBHB c i:oTo-
, poii AIDI mo6oro, W(p; y~, yi, d) MO:lKH~ BH6pa-r1> '.01(M, c),-ri- 1 

· JCOE:, -'IT~ :W(p, Y~, ,lo, :e) :5 G1(M/c) 1{JI.fl JUOO~~o.'z E [p, c]. 'ECJlll/ 

' !. 

-· 'g(b) >' O, To,· nwioEJIB 'c = b, AOJCaJKeM yrrsepxcAeHHe ·oaMe'lim:ilJJ: · _ 
. Ami OTJ)e9J:8. [p, b] ,· n_~OM)T.pa.ccuoTpKM CJIY'IWI g(bf= 0:

1
- · • ' 

_ 1-... . . ., ' ' :,. '·- . ' . . . . .,_ . ,· ,·_.:,. . ' . 

.i 
I 

,I· 
/· 
L' 

r 
l,' 

\ ' . 
j ' ~ , 

l 

'l 
k 

-lr.-
1·" 

~" 

j 

/ 

__ . __ -, . B ~iiny Gl MO~Ho s1,16pa~:&.c·< b TRK, 'ITO g'(:i:) < 0 Ha, . 
·oTpemi:e [c, b]. Tor1{a. Ha [c, b] BepHo 11epue11cTBO: · / 

, -. ~ :5 - 2(NR-l)(y'(:i:))2 + g'(~)U(y) ~ 02, Cneµ;oBa.Ten;1>H°-, cy~e
CTeyeT Taxoe a+ (p,,yo: vi), 'ITO A¥ mooorc> z E (p~ b] cnpa.BCAJDI-

/ - BO' HepaBeHCTBO W(p, Yo, Yi,;,f:5.c+(p, Yo, y~): Iloµ;o6Hoe i-Iepa~ . 
neHCTBO AJIJI .<>Tpeoll:~ [a,'_p]. MOlKHO AO~aoa:r1/c IIOMOI$,IO T8-XIIX 
JKe pa.c~YlKAeUHH, cµ;enaB 08.Mel-ly :i:'' =· ~z. 'H{Ta.Jl'.BM o6pa.ooid~ 
B cHJiy oaM~'IaliH.11 · 1,- y(p, y0, Vo, z) IlpOAOmKirMa Ha' 

1[a, bJ _ npu: 
JIJOOLIX Yo, 11~ K p E fa; 'b]. 8&.Me~a.Jrne 2" AOJ:~aHO. . 
,: 8.we'laHHe 3:. · , - --_· . • :·- ·. _ , ,· · .: , 

·· IlycTL n~nonHeHI,I nee npeµ;nono:.KeHIDI oaMe'laHRII· 211 nycTL 
/ E 'R2. - im.1:oTopoe o'rpaHH'ICHHOe OaMJCHYTOe MHO)KeCTBO. To: ·, , 

· rAa '.cy~eCTByeT :TuOe B > o, "IT,O Ami :iiI06bIX {Yo, YH E 1 . 
W{p,yo,Y~,z) :5 B1µ;IDI·nro6wc z,p_E [a)b].. ..' ·-, , · ' 1 

., , 

, Ilpeµ;no,no.JKJIM IlJ>OTHBHO~, T. _e. 'ITO, AlISI, mo6orc(N_· > 0 _ 
. cy~eCTBYlOT {111{, y~} E / n: ' ~N, PN E [a, b] ·'. , :T~He, qTo 

W(PN, 'lhi, y~-, zii) >'N. I-Io noCJI.eAOBaTeJibHOCTCB: {i,N}, {y~}t 
· -{p N }11 { z N} M~1KHO B~AenHi:& IlOAJIO,~AODaTen:&11ocTH, n:o·ro- -
._ pLie cxoµ;nTCJ[K y, y' E J ~ ic,p E [a, b] c~oTBe~~ne1mo. B ·co-, 

1 · · .'oTBeTCTBHH c OaMe'l8.HHeM<2 cyw.ecTB)'eT.-0 >· O TMOe~ ''ITO 
- W(p, Yi y', re) < G A~ mo6Lix z E [a; b]; · ,Ho Tor}:(a, cor~ac:.io ~-

• · • ,',, ,.'-. ' •·: i,,i , ' , · • l ·,· . · , ,', ·' ' ' ' , ' 

TeopeMe, 0 RenpepLIBHOH• 08.BHCHMOCTH,: Harne_ npeAil~X<eHB.e 
-·. He 1.MO)K~'1'-_6LITL cnpaBeAHHBO .. II~r1eH~Oe npo~uoopeqne }\OEa

OUBae; ~D.Me'Ia.11ile-3: .. - · · _ . _ .-_ - , · ·_ · _ __ · · 

• 1 __ • Tair~M 06p~
0
0M, A.in, nioo~x'.yo, Yri P{3Ky(s·, ~) JIP<?AOJIEBMO 

Ha oTpeooI ·[a, bJ. I 
_:, IlpeAJIOJK.eHa:e -1-_ -- _ . ,. _ _ 

·_ ,l(mi mo~oro I\eJIOro l_ cyw.ecTBye~ts :> 0 Trutoe, 'ITO P3K'. 
··(1)~(3) BMeeT 11a [r, R] He MeHee l xop_Hei'._ · · ' 
- ·, ' ,l(oi::aoa.TeJibCTBO:' ' ,, '. . < , - .. · _. < -·• __ , 

',01\~HHM paccTOJIHII~ Me~}ti,_:s:op~UIMH y(s,·z) •. <l>HI~HpyeM 
Yo > Q T&.J:oe, "<ITO: 1) U(y) MOHOTOHHO BOOpacTOOT IIJ>K, 1111 ··> Yo' 
B U(110) =:= max U(y); 2) (U(110))2 ·►' d1; rAe; c:l1 - IlOCTOJDIHM. 

·-_ - · lul<uo ·-, - · - _ · · _.·. , . · __ - .·-
- HO O&Me~~~i; 3) lh(z, 11)1'< '½li(u)lu(z)~pB BC~ i/-> Yo JI 
zE[r;ll]._~-'. ~' .. ---_---- : ' . ' -·· 
, , .IlycTi.: 111\~ Yo ll :iiycT~ (c, b) :- BH-:r,epBM _, Ha. J:OTOP<?M 

:1. 
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, y(,, z) > y~? :~ y(c)_~ y(b) .:_ :1/1• IIo~oacB¥ P(~):= ~f(1t)X7i+h(z.,11>. 
.. , IlycT~ L 

1= Do miri (:-1.W). L--+: +oo npB 1h -.·co COI'Jlacim 
· · . ·· · lvl>va vi · · · -.- · ·- · · -·' . · - · 

1, 

F2. To~,ia im onpe,AeneH~ o;peo~a (c, b] 11 Bi.r6opa Yo CJiezjreT'; -
, ' , 1 , ' , ,, , , ,' , ,,, , , , , , , , 

'ITO P(z)_~ 2L ,AJUI mo6oro :i: E (c,_bJ: ',. ,·\· , , , . _ , · , . ,' 
. ' •,· PaccMOT,PHM Ha OTpeoxe [c, bJ'cpyH~I{BIO' u = y --111, '1IBJIH- · 

, , , ' ' '! ' \ , ', , ' , ' 
IOlll,yIOCR pememieM 08.):\R'IB 'Komu; ', ' , , ! , /, 

' . ' . ' . , ~ \ ' 

N ~ 1 . , : ',, ' · ". ,_·; ,' . ' · . ·, 1 , · 

-· v.".+--. u'+ P(z)u + 111P(:i) = O, -. z e.[c,b], ', ' ' , z ,· ,, ' ,' :,. '·, . ' ' 
•,t' 

i ,_,, ~ u(c):= o,'u'(c)-~·j;' 

rAef > o· -nap~e~~; H c~aDHHM e~ C cpy11I~Hei >z:; JIBJIHIO~eic; ,·' 
pellleHHeM oa,Aa'IB RolllH : ,·; ,,· .... : ',,, ' ' j ,, : ' -~:-, , ·, ,'., •, ' ' - , ·.' ,, ' 

( 1, ' ' ' ' ' ' ' ' 
·/ 

l ' .. N.'. 1··· jl' : · 
,., ' ,;__ . '. ,,1_,; :_. ', ·. ' •• 

i"+ ~z' +-Lz = O, z'E [c, b], ,,, z 2 · ,, · .. __ ,. 

•,: \ 

,r ::.1 '-.:·, .-- ,t, ,· ;: : .• '(', 

/ :.··, ,.,z(c).~o,z(c);::3;, ,.··,i 
- ':·: 1 '·::· · ,, ·, ·, ;-, ,,-_( ,' •· 1 \ 

IlpB~eHJUI MCTOA A~xan'aT~J,CTBa TkopeMbl cpaBHE!HHH, MO:>K-, 
,H0 1

JIC>K~aTL~ 
1

'ITO ~CJlH 'z(b) == 
10, z(z)>> o,·ua-(c~ b), T~ ~(z) ' , 

· HMeeT iopeHb Ha [c; bJ.: 0To 'noxaoLii:m.eT,' q'l'O BeJIII'IHHa HHTep
BaJJ~ :(c,b),,Ha KOTOpOM y(.t):> YI. ,.1ie''.npeao'cx~~H; T(y1), 

. np1P1eM T(111):-4 +o npa: Yi.~: oo/ ;\ · - · · 1 
•• i ·. · 

. . ' ,, A1-1a.no:rB.'!HO OI\E:HHBaeTca n AJIHHa JIHTepBaJia,: ll8.' lCOTOpOM ;. 
v(,,-~)<,~v1:·- , ·-.... -- . / 1._•1-' .. • -· _· .· .. >, :"\ 

,.i, 1 Ifi'iTepnMLI, :ua xoTcipLDC ly(s,,:l!)I > vi, pcU3JV~ne11;1,1 oTpemrn.-
Mu, fAe c1ipaBeA~Iano HepaBeHCTBO IY( f ,,~)I ,~ t/1-, ,' npu-qeM _, , , , 1 

, 

l11(s,z)I'=½ Y1 B rpaH1:fqHiix To-.:i:rrn:x: .. , :.· 
1

, : >/· : -,· .· .. 1 

, ~OtieHHM Tenepb c~epxy BeJI~qnny npOHOBOJlLHoro 0Tper3Ia; . 
ua KOTOpoM 111(0, z)I ~ Y1• IlonmKHM '.Mi•:= qU(y1 ) ;+ U(y~)2 , 

rp,e q =, max ln(z )I :f- l· . B1,16epe1.1 :e,;,,I ~'u,: ,TO?hI 6LIJio _Bbl- 1 
, · ... =E[r,R) ·.,. . _ .. '. , ·. i " . .. . , . ; ::: .: . .. .< : . 

! IlOJIHeHo ,11epaneHC':rno, 1 :JieMMbI 1 :UPH' s ~- 8 Ma:, H pac~~<;>TPHM ' 
- POK. (l),(3)'np:e: 0a -~,~Mi. 'for,Aa Ha._ [r, R] W(a, ~): > '1yf1, . 

('.JICAOBRTeJlbHO, ·• B '' CWIY nhi6opa IlOC'J'~}IHblX' 'q,. Y1'i di H .··. Oa.Me- , 

·.~amra::t, (y'(s, z))2. ~ .(ri(111fff+ ll(111)q "--- U(y(~; z))g(z). - ·· 
1 • • ' ' •• • ,' ' ,' ;' i . .' ' ' 1'' .,' :: ~. '' •. •: '·, ~' ' ,( I. : • ,: [ '. <. ; . ; •, ''. ' ' .: ' 
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1 ,, . I,,', 
I' 1 •• ,,, 

i~. ii . ,,] 

' ,,it,,·. 
' t~{)' 

_,',. 

~H(z, y(s, z)) >{U(y1))2 ~ q(U(yi)- U(y(,;z))) ~ d1 >: 
> (U(jji))2 ~ di, Tax. xax 111'(,~·z)I 2:' ((U(v1))2 - ,d1)t > _o, 
ec.JiH Iv(,, Z )I $ Vt, TO Bee OXCTpeMyMLI y(,; z) neac~T B o6nacT.H 

.. ·Jvl > th B CWIY Bbl6opa 8M1. IlooTOMYBeJIH'IHHa HHTepBana, _Ha,, 
_xoTopoM:;ly(z)I $'Y1, 1He npeBOCXOAHT .' · 

., • • • I •'•I ' ✓ , • 

T, _ Y1 . - ~ . Y1 · . . _:./o ·, 
1- . - •.· r _. · min(ly'(s, z)I) • ((U(y1))2 7"" f1)l 

, ' .} '," t /-

npa y1 ,·~ oo,Tax XalC HaOTOM OTpeoxe' POK,y(z) MOHO-·•,', 

TOH~O (H6o 11'(~; z)I ~ 
1

((U(y1))2 ..:. di)L> ;o) JI lv(,,z)(..:'..,yi B, 
rpaHH'IHbIX · TO'IIax, TO OHO MeHsteT· o~ax: e:. oTpeopI coAepacH'J'.. · · 

, eAH~ICTBeHHblii: KOpellh·y(s,'z). ; ,, .. :: ,, ..••. ' ; , . , ; \. 

.. , Ilyci~ ?IlHTb'.8 ~li,M1· Eciu~ BOJITI,•'np~HOBOnl>~hIH·OTpeooi' 
AJIBHOH 2(T + T1) 'HO •[r, R],< TO OH CO]\epll{11T''HHTepBanLI;, mi" 
KOTOpLIX y(s, z)· >,'1/1, H OTpeox11,'' Ha XO;OphIX y(s; z)' ~ Vii 

· npH~eM OTH npoMe:iKyTirH ~~J>eAYIOTCH APYf :~ J\pyroM·:e cm1y 
, 'uenpepLIBH~CTH y'(i;' z ). Ilpn .11io60M P~JIOJIO~eHHH 11apa:c:c~.{a'l'

pHBaeMOM OTpeGXe OTHX IlpDMC:>KYTXOB 01i coi\ep~H~ Jiti ·x:pa.HHe.H .· 1 

, ' , ''' , ' , \ '' , ,, ' ,, " ' 

Mepe, OAHil Tai:o:e:i'oi-peooic; 'na XOTOJ>OM, y(s, z)' '$ 1/1·; Cn~AO- ' 
', BaTCJILHO, Ha npoHOBOJ:lbHOM OTproxe AJIHHOH 2(T + T1)ne~HT 

', XOTH 6I,.IO,A~H XC>J>CHb\y( ,; ~ f Cnep,c>BaTeniuo' iv1ii: JII06or'o AO
. CT&TQqH<>60JlblUOr<>;i_cyrn;edBy~T,8f Trume, "lio y(s\,z)'_BMeeT I 

, Ha [~',R] lie 'MeHee f:ropHeii'. ·-~---· ·, /, ·.,, 
' IlpeAilO)KCHHe r· J:\OXBnaHO . s' ,: \ ' :· ' . ',' ,, ' ' 
, , HanOMHBM, '"ITO xopEm'1, zi Ha81,IBakTca xpiTHblM IOpHeM 

. · <i>YHII~mi·y(~)} eCJIH 'v(i1) =· y'(:1!1) ::i o, 'H npoCTbIM, eCJIH OT~ .... 
~ : ycnoime He BhIIl~He;IO. ' ' , ' . . , ' ' ' ' > 'l ' ' 

JleMM8. 2: '·,, 
~ . - .,,,,·;' ,: : -~~·-.._ '··•\,·,· ·~ ,_,· ·:··. ',•_/' .. :_ .. ' 

_ ... _ . CyiqeCTBYeT. T~o.e · $ •• ~ :0 ,' ,qro ecne: ·~ ·;?:. s*, -To' BC~·_ iopHH 
,.v(s,z)na[r,R],npocTLie.,; ,-, ·-• :,',' ·r\'. 

< ,IJ:aI'~a .. ~eJibcTBo: · ' . . . . ,- . . . 
. ,IJ:eHCTBHTeiII.H<>,' B cobTBe~TBHH c liepaBeHCTBOM. l) JieMMhl 

1 cyi4ecTBY~T s* ~- 0 Taioe, ''ITO W ( s, ~) > 1' Ha OTpeoi:e'.[ r; RJ' . 
n:pH ncex ~ ~- s*. _TorAa, eCJIH,Z(~ xopeH.b cf>YIIKI(HJI y{s', z), TO 
(y'(s, z))2 > l, .-iTo H ,i\oiaomaeT'neMMY' 2. . , - , , ' 

, , , ,\: . .; ' ' ' ' ' ' 



' . 
:1 •. 

', 

i, 

I 

:\ :, 

) ''; /·' 
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JleMMa 3:, 

. IlycTL npH uexOTOpoM 8( 2:'.: s*.POK~y( 81, Z )' H~ee; / KOpHeii 
. Ha (r, R]. TorA~ cyxqec-rayeT TlllWI MaJI8Jl ox:pe~THOCTI:> TO'IKH · 
·a1, ~T~ AIDI ~ex s no OTOH otpecTuocTH q>yuxn;11:n,11(s, z) HM~eT 
~H60 1- 1, ~u6o l xopHeJtHa, (r,R), ecn:u y(s~, R) = O; 'u,poBHo' 

I ' . . \ ' . , . . '. . • 

/.:1:opHei; ec.nH·y(si, R)'=f; 0. '. • : .:' .. ·,., ': · ·. ·•·: : 
. ,Uoi:aoaTCJILCTBO: ;, : .. i ' ' ,' . . . ' ' 

B~HAY Toro, 'ITO ~pH i> s• Bee i:opmi POK'y(s, z) ;ua;[r, R] / ' 
';,. ·Ilp<>CTLie,.yTBCPJKAeHHe'neMMLI nerro Ilo.ITJ'IHTL HO.TeopeMLI O' 

, . ' ·, .,..1'. . •,, ',I'.,: . . ,,· , , ,- ,, . , ', ·, 

uenpepLIBHoi oaB:e:cHMocTH P3.K OT Ha'IBJILHLIX AaHHi.Ix.' 
·,. '' (Ilyc;b Ko ;f 'IHC110 i'.Op~ei POK y( s'", ~ ), _Jlf!ll(a~x· Ha. '1rnTeJr. 

,eane{r,R]. (ELITI:>MOiKeT,Ko = 0.};06ootta'IH:&t:'le~ Ai MHO-
; • • , - ' • • ,, ' , , • ,; . ,, • ' • , ~ , ·-.: , , '. , ': i - ,· . ~ ·I·: , ;, ',, 

. _EeCTBO OH_~'IC~HH nap~eTpa S' 2:'.:. s*, n'p~ KOTOpLIX'4)YHKD;IDI 
y,(z) ,llMCeT He MeHLIUe (l +1) I<>pHeH :Ha "(r,R). MuoiKe~TBO I. ) 

Ai orpaHH~eim Cll~Oy.: Ho B. cmiy :neMMH 3. TO'I~a 8~ JI~ JIBJIJJ-
' e-i-ca'.nt>eA~LHOH '.1'0'11:0K:M~OJK~CTBa· .A1,,ecnu: l 2'.'. Ko,, IlOOTe>My 
·.;.· ( )' ..... · .... ,· ",,,,·•,,',, .··, .• .... ·,·, ;;~.· m/ Ai :--~i >8 np11l2:'.:Koi, ... :,_·. ··.'./ .<.l:1 i .• ,, ~1 

·.•· .. · Hpe;r\llOEeH.e:e 2 :\•:,,' ,; . . ·••··. . , ,. . ··... . ... <, . 
,:/; i )];IDI. mo6oro' l i KO P3 K y( st; z) JIBJIJieTcir peweH

0

HeM oa- I 

J\8.'IH ,(1)~(2) _H H~e~THa (r,R)lpoBH~ /i:opHeji.'• 1'::.. ,'· ' ·.·.··• , 
:' ,UoxaoaTeJibCTBO(', •.· ' ' :·. ,· '· ' '' ' \ . ' 
. B cBJiy BU6opa. s* oce 1mpHH' y(si, z) ~- npocTL1e, CJie}:\O-

BaTem.~o, J\WI •i: ::IIpaJleAlllilBlil ;': Y,TBep:EACHll~. JI~MA;l,l:i 3.' Il<>
.. aTOMY ew 'IJIC1IO X:op11ei,y(ei) 2) Hf:\ (ri'R) MeHJ,Ille 1,: TO y(s;~) 

,1 
:1 

:t 

r 

: BMe~T ~e' 6~I:>I}!~ I xop11ei rrpn .'fl) JI(;!X<aJIVIX B HeJCOTC>J>?ix Ma~ .. 
noi. IIp~i nonyoK~CTHOC!:l'II si, ~'.· i, ,et I~e mm~eTcif TO~oi; 

. HHJKHe:e: rp11J11:,10:,'A.i.' iEcnH JKe 'IH<:JI~1:op1~ei y(si,z))ua (r,R) 
'6om.me J, TO. B ~HJIY JieMMl>I 3 y( 8, z) meeT He MeHbuie ,{ l + 1) 

~

. 

. '· : __ ·. 

·. ( :,;. 

: xopHe'ii hpn S BO '11e1:0Top'oii M8JIOH n.enoii nonymi:pecTHOCTH si, . , · 
1 

· 

1i'l;i'O JI~THBOpe~~1T·y"4onmo'8i d::,inf(Ai):.· ' . ,, \. '~.-- .· . ' ' 
•, 3Ha'I1:{T; v(si, :z:)' ID4eeT Ha (r, R)poBHO l KOpHeiYI'a.ic'~a.i:, . 

B n~oii npaooi nonyox:peCTHOCTH·s;·.cym;ec-r~yeT'.G·TaKOe; 'I'.J'O 
'y(s,zfHM_eeT Ha:(r, R) iie,~e~e~,(1+1):~~PH~i: TOB emir JlCMMbl 
,3 y(si, R) .~ o;. H:Ha~e. JIOJIYTIWIOC,L 61,l Ilp0':1'.lt:BClj)C'l~e. ·\, . 

IlpeAllO}KCHH,e 2 AOKOOaHO. · · •. ·· . , ' · . . : . ', 
. , Ta.Ji'.H~ o6pa.ooM, AO~~auo nepBOe yToopi}\eHHe TCOpeMLI' 

, ' \)'· . • . . ,, ,, ' . .. I . ·, .• '• 

' . : '. \ . '.'. ' .. . . - . . . : . 

l. . PaccMOTpHM TEmepb cny'Ia:ii, xorAa BLIIlOJlHCHLI ~OilOJIHII- •. 
'Ten~HJxe;ycn<;>BIIJI 1) ·~ -2)' TeOpeMLI 1. ,.UocT&TO'IHO noxaoaTb; 
·"<J.ToK0 :::::.O.··' · ·. : : ... ' ':·-· .. ·: ; .<·_,·., · · 

' ,, IlycTL q>y~XD;H.ll. u(z) 
0

.fIBIDICT~ pemeHHeM OaAa'IK' KowjJ:;· ' 
YAO:WXeTBOpHIOIJJ,KM ypaBHeHIIJO (1) II HS.'IBJlbH~M AaHHixM, 0~' 

'A8:HHbIM_B HCXOTOpoi_TO'<ll:e io E (r,R): u(zo) = u'(zo) =. 0. 1 

Tor}\8. ii(z) :_ 0 ,'Ha [r, R]. B_ cimy TeopeMLI eAHHCTBeHHOCTH. IIo
OTOMY rip11,mo60M 8 :;l::o BCe:i:opmi POKy{a,z)'<- Il~CTLI~.,-' 

. Tauw o6parioM ,· Bee npHBC~CHHUe BLIIDe paccyEAeHU OCT&-. 
HYTCSI cnpaBeAJIHBl,l; eCJIH 'B 1:a"!e~TBe s• OOJITL mo6oe IlOJIOlKH- ... 

'. ·._ : ) ',' ,,. ·' .•·,:. .· ' ' '! ', ' . ' ' ,., 
: TeJi1,u9e _ qHCJIO, 8: :e l'.8.'ICCTBe· Ko ~· -q)I~ i:opuei POK (1),(3) i_ 

. Ha,( r/R] npH. 8 = s~,' CJieAOB8.TeJILHO,_ Allil .oasepmeau · AOiaoa-
,'.; T~bC~B8.0 TC(?pe~ t ·AOCT8.TO.i~o1}\0H08.T~, ~To POK (1),(3) He.' 

HMeIOT xopH~i· np.e: Bcex J\OCT3TO"DIC> MaJililX·:s > O, 11 B:bl6paT:b 
• • .'. i I '. ,·' • • )·' , I ' ' '.' ,' '.< l·: ,, 

8 •> 0 RO T8.XBX .B.: . , ... , , .. , . ., .... ·. , . 

. Pe.cc11t:oip11M<pyH![~1IIO v(v) ~: min {~a:U{y)+h{a:,r}); ,Tai: ICU 
' , . . . . . . . ·_.. , . .. , , . :z:E[r R} > : . , . 11 . . . .... 

·. i(Y) u. h( ~di) ?~~npep~no ~kq>q>epeH~ye1n,1,. To CYn\CCTBYCT. 
. lim v(y) · ,"= ~ 'vo , 2:'.: it:_ . B. c~y IlpeAIIOJIOJKCHH:i TeopeM:U :1 \,mi 

fU-+0' . ;'/ ··. ·:., .. ', .. ·· ,· .'·. >, .. ·. ·;, ,, ; ·,: I_:· ,' ·,.', . , , , 

,nio6oro t: > ~. ~Yfi!.CCTByeT'. t> O TllKoe,· 'IT? ecnii !YI . < t, To. , 
·fi. )/( )+h( ) . . I, . , . ·; .. : . ,'.': . , , 

:z: ll :z:,11 2:'.: .tJo _.:... (:~ -e. · .. • .;: · . , , , ' · 
1 

1 \· ' • . 
. SI . .• ,.· . . , .. · , ,· , , , , . .., ... , ·•, . : 

Cor~m.CHO,HenpepLIBHOH :o.~BB~BHOCTIJ: PB!{, (1),(3),1?T H!v 
. ''1MI,Hbl:X ,AB.H,HlxX ~y1u;ec·r»yt!T St> 0 TaJioe, :~TO :jy{s, z)L:< t: 

\ '.-'::. Ha'[r,'RJ npxO <a.<'_s·c:' PaccMOTJfllM 08.}\aqy·Koma (1),(3): .. 
·, y''.+.n;1 y1 =;(e(z}/(y)+l{=,R_l)y; :~y(d =,O; :•z!(~) -.s npH sE· · 

• ' • I > · • .,, 11, , , , . , , · ; •., . , ' , . , , 
{O, ,,) .. Cpa.BHBM ee pemem1e'c peillmiHeM CJle}zyIO~ei OS.A8.'lll! 
-t/'+'n..:.i1/·+ ey . .:::: ·O·; ·y(r) .. o,; 1 y1(rf, s. Momu> iier:m:o 
! ' , .. • ; ,:z: ''1' ·J• '• , '•' , •, ' .. ' ( i, "(.f" , , ' ,•'.._ ,",, ' ' ' ' .1 • ',' V ', ' • /, 

n0Hoa.T1>, 'ITO ,npa: AOCTS.To:-mo MlWinIX e pemeHBe BTopo11 oa-. 
. A8.'111 He HMeeT KOplUI .II& [r,'Jl] H TOrAa no TeOpeMe 1~p8.BHCHJl.f! 
. POK_ (1)~(3)iie HMCeT H8. [,-)'R]·1topuei npu·n~6l>ix;s·e(o,'st)-
':l'eopeM8. 1. A<>J:ooa.Ha. , · ' .. • .. , ' . .. . .. , . . .. , . . 

< i'. .• , ,:,. , : I,''. .. ,,, .• .· , '\" . 
• · . 3. ,D;o~aoa.Tem,c'l:'BO .~eope~ •2 

. .,. - ~' ' .t ' , , ... ,, I . : · ... 
aoo6LeM ua·p.sA: 



! ' 

\ 

I, 

- :· ' ., 
JleMMa 4: , . . . / 
EcnH cpyHJC~ ly(s, z)I ~rpaHH'IeHa H·a [r, b], TO itjy'(;, z)I 

' "'·· . . . 
Of pa.HH'IeHa 'Ha OTO~ oTpeo.1:e. 

./. ,I:(oxaoa.TeJ'I1>cTBO: · . ✓ 
C}\e.nB.eM 08.MeHy apry'~eHTa: t = t(i)/==,ln(z ); ecn.H N = 2, 

·. "li'L- t(z) -~ ~2:;, ecnn,N •.4··2. 'TorAa· cpyii.xqu:u: y(,·
1 
~)-H 

u(s·, t)' = y(s, z(t)); y'(s, zfu u1(s, t) :::: z'(t)y'(s; z) {rp;e ~ OOHa.: 
. · 'IBeT AH<I><l>epemfupoBalUle q>yHICD;HH no TOMy HO apryMe~T~B.Z ' 

''' ~ t;' qT' .1:0-roporo A~Hiw cpy111:~W1 08.!!HCHT) YA01:1JleTBrip.11K?~ 
CJie}:\yK>IlJ,BM ycnoBIDIM: · ·. · . .• :_ · .• . ) . · · ·· ' 

·· a) y'(s, z) = t'(z)u'(s, t), rAe t'(ll)'> 0. npu: ~Io6oM N, , · 
· 6) 'u" = g•(t)f(u), . ( E T([r, b]f . [tr, tb], r;n;e T([r, ~J) -· 

o6p~, OTpeoICa [r, b] · IIPH: OTo6paxceHHH t =, t(z) ;(t~ ~ 'tb, :n6o 
t'{z) > 0 Ha [r, b]);.gq(t) = (j;)-:-~g(z(t)), .r;n;e t E T([r;b]) . . 

OaMeTHM, 'ITO y'(s, z )·=· 0 Tor;n;a H TOJILJCO ·TorAa,. xor}\a·· 
u'( B; t} ==; ·o: ,· Ilocxoni:xy .,ft u'(t) ! ..::_c g•(t)f( u) Ha' [tr', ib] H Tiuc' 

'xa1r cpyiu~HJI u(t) -:-, Il(z(t))orpaHH'leHa Ha [tr_, tb], :ro u~(s, t) (a 
·· .. cneio:eaTem,Ho, H i(s, z))' orpattH"'l~Ha Ha OTpeoxe [tr I tb] ([r, b]);' 

. . 1 ·JieM~a 4 p;oICaoaHa; · . . . : - ; ·,· .. • · / ,· ; · · 
., , JleMMa 5. ,.• . 
~- IlycTI, <f>YJJJCD;HJI 'y(s; z) iien~;n;omKHMa ua [,., R]. Tor}\a,:cy-

~eCTByeT!C E [r,R] Taime~ .'ITC> y(s, z) HMCeT a~HMIITOTY z' c/ 

! 

. npe:'IeM JIH6o lim y(s, z)i ~00 a, ·lim., y'(s, z) ~ '.7"~,:'nu6o, \ 
... '.:-,1·, ' ·<i + ~~~~i' . 'i ,''.,. _': ,. ': :'- ~~.~70 ; . ' :1.i ,·: ' - .\ ,•·, . ,\~ 

·-:. Inn y( s ;' :e) :- +<?O H Inn y (.ii, z) == +oo,. , ·. · · · . · 1• • • \ 

11:-c-O ,... / . •. · \ . z-c-0 , , .• :, · . , . / . . :: 
,I:(oi:aoaTCJIJ,CTBO: · • 

\ ' . . ' ·, ,' .. 1_::· ·,· . : ,· .. < ,_,.. ' / 

, HanoMHHM, "ITO a1, ... ; an> ,icopiIH 4>yiixn;11lil g(z):' : ' . .. ,. 
. ~II ;n;minID6oroc E [r, R] .4>YHK~HH y(s, :,;) H y'(s;/z) orp~HH7: , 

'I(mhl ,11a [r,:'c), TO y(s~'.z) 'npo;n;omKHMa :na[,,-, R]. :Ta:rmMo6pa.ooM,., 
ecmi: cpyHJCD;H.3: 1/( 8 1 Z yJ~rrpop;OJI2KHMa Ha OTpeGO~ [r, ..k], To'cripa- . , 
Be;i;nuBo ·yTBep)K;n;eHBe: . · .. · .' \ . - , · : . · · · . • · : > · • • 

(A). Cy~ec-rsyeT c e (r, R] Ta~oe; 'IT6. y( s·; z) lip<)}\OJI)KBMa Ha 
· , {r, c), ii A.M nI06~ro M > 0 cy~~cTByeT ZM E ·[r, c) Ta~oe, 'ITO 

jy(s,zM)I > M:e: jy'(s,zM)I >'M .. >. · · . · · · 
'Ecnn q>yHJCD;H.11 y(s;z) iipo,AOJIJK~Ma. µ:o ~eKOTopoi TO~JCH Zi, .I 

cnpaBa OT l'.OTO~R g( :e) > o, TO B COOTBeTCTBHH ,c oaMe'Ia:HHeM 

2 y(s, z) Il~].\OJl)KHMa, ~ajr, a•], r)\e a• '·. min{~i : ai > z1}, 
.-::-,~ /•'~ ,-. -·~-,, - ,. - . 

"' ' 
·::1 

l' \-

I 

I 

', \ 

1 • 
,' ,..t: 

', IlooToMy g1(c}~ o. E~e: g(:e) > 0 cnesa OT TQq~e: c; TO yCJioBHe 

(A) ·Ilp0THBOpe'IHT ~aMe'IaHHIO ~; corn~CHO IOT<ipoiw:y' y(s, z) 
npo;n;ruiJKHM~.Ha OTpeo~x:··rr,c]. Cne;n;onaT~i':.Ho, cyll\eCTByeT T·a- · .. • 

xoe'c5 > o, 'ITO g(z) ,<( 0 Ha [c ..'... 6, c). . . . ... , '•, .. , · ,' . , ,.. 

, . '. J>accMo~pH~ rpaq>BJC 4>y1u~HB .y(~, z). im'-[c ,-·cS, c]., ,B ·c~· 

OTBeTCTBHH .. C yT~plKp;eHHe~ (A) ,cy~e~TBYIOT Tax11e U12:'. 111~1 
. (rA,E: Ym ~CTL, HaH60JII,IIJHH no MOAYJIK,).XOJ>eH? cpyHxn;u:~J(y)). H 
'q E';(~~ 8,'.c), ,'ITO ~H6C>: y(r, q) = U1 H y'(s, q) > o, JIH60 y(s,q)-:--

' =· ""7u1 ' .. ~ ,Y'(s, q) < 0. Ily<!Tb. p;IDI oJJpe;n;eneliHOCTH · : , ·, · . , . · · 

y( 8' q) = U1

1 > 0; : ':ror;n;a. B COOT~CTCTBHB .~; ripHH~HITO~ .MaxcH-' 
MyMa y(s, z) He MOEeT HMeTh,MRKCHMy#a Ha Il~MeEyT.1:e [q; c), 

,CJleAOBaTeJII,Jio~y'(s,~)::>OJ1a·'(q;cf ., ... 1,;,. ·. ,> :::· ,.,,;., .... •.·. 
. \ ,'; qne;n;~~a;eJil,HO, y(a,· ~) ~.,'u1 · A~ ~100~~0 z, E (q;,c) K, ~ 'CHJIY. 

y~oBHJI (A), H .. ~oHOT~Hiipc'.l'e: P3~, Ha [q~ c) ,:y(s, a!) •~
1 
:+qo 

np:u z ....:+ c - 0. · Cne;n;oBaTeJihHO,. g( z )J(y) > >o ;n;nsi Jiio6oro 
1 •· .z .. E [q,c). !CAeJI~M oa;1rn.Hy,,1:,a1: 11 B JieMMe.4,:e: p~cM~TJ)HM ,, , 

cpyHl:n;HIO 'u(.s; t) ~ y(s; ~(t)) H8.IlpoMe)KyTxe (T(q); T(c)). Tor;n;a.: .•. , •' 

. u''(s, t)1> o )Ia 'oT~M. npoM'eJKyTK~j' ~'(s, ;z'(q)): ·),- ,0\11 B CIDIY. · , , ., 

.. ycnoBHJI '(A) u'( s; fr~ +O<) npH t :~ T( c)'~ 0. TaxHM o6paooM: \ ' \ 
np.rIMDfl·z=.~·ecTb~BMn'-roT~P3K11(s,z).~ · · · ' ',,\' 

1 

JleMMa 5 J\OKaoaHa., '· . ,', , , . . , ·. · ...... ·.. .·. . . . 
,011~]\eJIHM; np~ 1xairn~ ycnoBHJIX 'y(~/z).'11Mee'l' ahnMJJro-ry.•: : 
Ilpew10.:»<eHHe 3· : ' : : .. ' '; '' I •, · .. ' ' .··' ' ', ' ' ,• 

'IlycTb [aib] E•
0

[~,R];• g(z)'.:< o:iJp:u·ie·.·•e·(a,b).:·.IIyc;~ 

''y(a) = Yo; 1/(a) ~ .. y~ ?-,r 0. ~01'1\ll~aii,\eTC.II y > ·o Taxoe, TITO 
AJIH JII06bIX 11~ ~ Y H Yo 2:: ~ cy~eC.TBYe'J'. c;E (a~ b]. Ta.JCo,e,"qTo:, 

. POK y( fe)' AruI ypaBHelIWI (1) c, Haqari1>u'LIMH.yCJ10BHSIMU B T01ixe' 
.; ~ ~ yp;oBneTBOpJieT y~o~ino' :-Inn'. 'y(z) ·~•'700 .. ·. /.''' . 

,Uoiana'l'eJibCTB~ { ' : '' ~-:-~-::? . ' ' :' '' ' ,· .·• . ·. ' ' ' 
i' }B COOTBeTCTBHH c' yciioB~ePi Yo :;. b' peine~He y(z) ;~60 

' , \ I .,, ,_' I • ··" "., ., ' 

HMeeT,TO'IKY MUCHMyMa Ha [a, b), JIH6o MOJiOTOHHO BoopacTae'.J' 
I • • ' , ' ' ' ' I ' •' ' - · >, ' • • ~ , ./ ' 

:1m ~ceM npoM(?EYTXe, npuHaAneEa~eM [a, b], Ha xoTopo~peuie-. 
HHe orrpe;n;eneHO. ·rrocne,AHHH npoMe:lKyfox MO}l:C~T JIH60 CC>BITll.~ 

',l ' , ', ''• \, \ ',' , ',' :. : ,, .•_ ." 
0

\ • • ••• I 
0

.,' 

.· ~aTh c [a, b] _(Tor}.\a:y(z) npoAM)KHMO Ha [a,b] ii J\OCTHrae'l': B 
',.,. TO'Il'.e:z.··::::b Mal:~H~aJll,fIOro·oHa,e'HBJI •. Y(~)), ·JIH6o'cy~ecT~ye:r' ·, . 
· .. , cE (a,b] Tlll'.Oe, ;'ITO P3K':y(z) npq;n;OJI~Mojm[a,'.~i] J\11.11.JIIO·<·: . : 

• ' ! • ' l ' ·, ' . ,. ., ' I '1·: ' - . • ' - ' " ,; • ' .' ', •.I' "t• ',' \ ' ' ' ' 



i 
I, 

i 

, 

-

6oro C1 ·. < ·C1 1/ MOHOTOHHO BOOpac,TBJOIIJ,8.11 HenpepbIBHBJJ. 4>'yi1-
l:JJ;HJI y(z), B'~OC)TBeT~TBHH' c_ JieMMOH, 5,·cy,qoBJieTBOp.aeT:ycJio-
BHIO': lim y( z) = +oo~ · · · · · · · · · · 

, . z--+c-0 , . . ' . . . •. ; . . . . . 

'' ,Il;JI.11 AOl:8.08.Te.JlbCTBa npe,qnoEeirn.a OCTMTCH ncn:aoaTb, 'ITO 
IlJlH AOCTaT~'IH() 6o~blIIHX OHa~eHH.11.X y'(a) POK

1
y(z)< .. · ... 

. · 1) . He MOlKeT HMeTb Mal:CHMYM Ha OTpeoxe [ a, b];. ' ' · · . ,' . . • . 
. 2) He .IIBJUICTCJI_ IIPOAOJI_)KB~oi Ha [a, b] 'q>yiun;Iiei, 'Aocf:U~a-. 

• . V' I , '< , , ; , , I, f .,,t, ,'- , , ._ •• ,.. . I; ) , 

IOUJ,eK B TO'Il:e Z = b MaXCHMaJibHOro OHa'IeHIIH, _ . . 
. . . ,1) .n:JI.11 OTOH D;eJIH CAeJIB.e~ oaMeHy apry~eHTaTal: ~e; Kax 
. H'B rieMMe 4, H rroiBJKeM; 'ITO )'CJIOBHH 1') ~)) Ha OTpooxe [t~, tb] 

BbIIlO~HeH_bl AJJJI <PYH~'n;nH 'u( t ): 3a.MeTBMi "ITt/j/( z), ~ ·-O TOr)'\a. 
H TOJibXO, TOr~a, xorAa u'(t) ~·· 0. 'IIpeAilOJIO)KHM, '<ITO ]:\M)no-

,, 6oro Y':> 0 cyUJ,eCTBYJOT 1/o. > y, e: Yo ~ 0'.1TaxHe; ''ITC>' y(z) 
·, HMee'l'·MaiccilMyM,Ha. [a, b]. Ilycu,' q E [t~', ii,JeCTb,HaHMe~bll[O:H:, 

oxc;peMyM <PYIIXD;H~ ~(t)'Ha ?TpeGKe ,[ta, tb]: "TorA'a ~(t) :.> 0: 
mi~[ta,·q)/noofoMy,J(u(t))' :5 inax/(y) H~ OTOM OTpooxe: Iler . 

.,; .. ,,·; ,- ·., ... ,-·. ·•, 11>0 .. ·: ,". . ',,' '• ,",,· 

OTOMY B COOTBeTCT~HH C ypaBHCHH~M u", = g*(t)/(u(t)) CYil\~; 
, . . , ·. ·. . .. - .·.·. . - , l . . ·, -
CT:syeT, C1 .. > ,p :Taxoe,':q10 .u" ~'-·,~C1. Ha ·.[ta, qJ.:.GdeAOB8'J'MbHO; ' : 
eCJIH u'(ta)' ~- c1(tb -,ta) .=· .• u~>To u'(q)-:> ,o, , IIonjrqeH!JOe •. 
npo~HB~pe"<J:He A0~80~BaeT,,"'1:T9 cyru,ec~BY~T Y1, > 0 Ta~,oe;:,"<l~O -, ,( ,·. 
npHBcexvo~0.~1/o~.Y1':,·y'(z)>O,na[a;b].···' ':. · ... ', ' . 

, 2). IlpeAn<>nO)l{HM npoTHBHOe; T;' e. "<ITO AJJHnJ06oro N > Y1 

cy~eCTBYIOT,Tal:~e Yri(N) > N; y~(N) > 0 l!' M; ~TO lu(z)I ~ M: ·.·· 
AJIJI JI~oro z E'[a, b].. , , '< '/> , , · · _·. , · · · .. · 
' ' <I>a:x:cupyf?M•Hexoi-opoe T E (ta.,'tb), lfo paccyEAemni nyH-

XTa 1) ner1£0 B~AeTL, '<J:~O ~ai:Ae~ Taxcie y~ ~ Y1 I 'IT~ AIDI mo- ' 
'6nrx y~ > Yi~ Yo> 0 . u(t),.MOHOTOHHO BOOpacTWI, AO_CT~raer 
mia'IeHHJJ u(r) ~::oe -i6~ire t-~ -r: H, ?i:poMe T~ro,·u'(r) >,, ~,~ .. };_ 
Ha OTpeoxe [r,: fau2+~t] :'.g*(t) -( o; riycTb.- o/·.~, :max g~(t) < o.' 

·. _••.·· .. ·· ·' •. ·• _··• ·•·.·· •_ .. ····. :' '.' .--~tE[r,'"~'A] ..•. · ; ' 

Xa:i{t=aK u'(ta}> O;'To HO MOHOTOHlWCTH'u(t)' Ha [ta, tb] aF3 · .. \ 
·CJI~A)'~T~ "1:TO <:!l'.:Jl~;u(tfnpoA<>JDKHMa:Ha. [ta, ti],'TO ft(u'(t))2 = 
= g*(t)/(u)u'(t) .·~ (lolc1u1+k,-:-:- c2)u'(t) na'[r,r~t•], OTKYJ\8 lIO
Jiy-qaeM:' u'(t)2 ~ :!L'(r)2 + 0 1(u2+k ::__ u(r)2+k) ...:.02, rAe 01, Ci He 

1 
. OaB:HCHT OT' Yo u y~. Tax xa.K'. u'(~) ~ 0 npB ~ex t E [t~, tr,], TO 

. . :: ' ' ·. ' . 1. . . ' ... .: !; ~ [u'{r)2 -+: 0 1 (u·- u(r))2+k-:- Oz], = Q(u ;_,u(r), u'(ta:)), Ha 
. •. , : ' ,, ,\ .. 

- . \ 
,\ 
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·, 

,I 

l 
'\ 

'OTpeol'.e [r, ,-~t·r Cne~~~a:ren~iio; dt :5 q(u-u(!),u'(ta)): •. ··. ' •' 

. '· . , Jleri:o ,oalleTHTL, · ~TO. ~y~eCTByeT U '=>, 7h a 1--,N Ta.i:oe, 'ITO 
• r ·. • . C' • 11(b)' · ' . · · · . ·. , ' . . '- ' 

ripu' B~ex u'(ta) >. u: 'r [Q(u ;;_; u(r), u'(ta))J-:1du < 'to;'" AJIJI 
. : ..... •.-:·.· .. •.,·•ue,.>·•_ -·-< ' .. -.. ·.: ... ' ... ·, 

JIIOOLIX y(b) ~ u( r} ~ . o'. .Cneµ,oBaTem,Ho, eCJIH MOH_OTOHHM 
. , 4>y11irn::e:a.u'(t) orp~B;'IeHHa Ha OTpeoxe [ta', fb], TO npH u'(ta:) > U: 

~ . AJ"IHHa OToro b'l'~Xa. He npeBOCXOAH'i tit -~ ta,' ·, .. ' .. . ,, ' ' ' 
, ···TaJ:HM06~~?M,'eCJIHYp ·~ .o, a·y~ > Y ·.·.t'(a)','•TO'.PBK·., 

· y(z) He M:oEeT 6LITL orpaHe:'l~HHO~ __ Ha_ [a, b] 4>yH1:n;e:ei, · '1:T.o 
I , , , . , .·. . · · . , .. · . · . . , ... ·" 

' npoTHBOpe'<J:HT HameMy DpeAilOJIO:lKeHHIO. . : . ' ' '' j , ' ·_. ' ' 

': ' · i ;i •' . ', • , I·.• ;·, : ,., ,i, /·,·,, I , , 

IIl)CAJIO)KeHHe 3 p;OJ:a(UlHO. r', /: , •,/ , ' · · .. , .''. . , 

' BBe,{\eM '•CJI~A)'JOIIJ,lle -O~peAeneJ{~JL ·· rrycTb y(a·,:z) E n:1:(c),
1 

.· ecn'H lim :ti(~·,z) .·~ ±oo," g± -, ·. U. O±(c)>· _., -
I 'Z--+C-0 ' .·, '' ·.'. [;R} ,. ,. 

JleMMa6:'. \, ': -.-.: .cEr ',,: :i,' . •.. ,, 
: ', IIycTL npH B :: 81 :cpyHID;l'LJI y(a1, Z) E n:(z1) ; Z1 E [;., R]. . 
TorAacy'll\CCTBye-r'a >:O'l'ai:oe,,TfTO,p;llil mo6oros: ]a -,s1I :s; 
~ a q>y~I~HH y(s, z) n~6<> IIP~A~Ma H8: [r! z 1] 

1
H•M~110T<>HH0) 

BoopacTaeT B JiexoTopoi neooi. nonyoxpecTJJOCTH z1, nH6o · cy"'. 
~e~TByeT ~ E {~, z1]. T~fof '1'!9 y(B, z) E n=(c)., I,. ' , ' . 

', ,O:oxaoa:rem.CTBO: , ' : '' ': ' '. ' , ' : ' 
IIycTb;' AJIJI/ o~°peAeJiekH()riT~,- y(s1~ z) :-E n+(z1), .' B' COOT-

. BeTC~Bml C nel\fMOi,5 y(a,·z) nH60 IIpOAOmKlfMa'ua. [~, :i:1]; 1n160.' 
BMeeT -~PT~l'.MbHY~ aCHMIITOTY. ·~, 'c;' c E (r, a:1]; ·. · 

. ' . ..·. Ku 6LIJIO ~01{00~0 B }\OX008.T~Tl3e JlleMM:bl 5', cym.ecT~YeT 
~~- < Z1 TU:~~;'<J:TO g(z) <o'ripa ~ E.(z2~~1)~ KpoMe,,;~ro;'B 

•.· cHny neMMLI 5, ,All.ti.' mo6oro .Y > 0 cym,ecTByeT z* E { z2, z1) \ Ta
\) i:o'e,,~TO 11(a1, z) > 2111~1 B: y'(ai, z) > 2r:> 0,npH z E (z*,z1), . 

, \ l ;J ,, ,. . '.,, ,''.\ ' '· '''•",'.' ,''• ,• ' . \,, ,• •·:' 

' TorA&. B .• COOTBeTCTBHH C Te9peM~Bf O uen~pLI:imoi O&BHCHM<r 
- . CTH PBK OT Ha-.inJll,HhIX :' AB.Hlllll'. cyUJ,eCT»yeT ' a > . 0 Tllloe, -' 
'' ,'<J:T~ wra nio6oro B, TUoro, ~To' la'...: ~·, < a, cpyHl:D;lffl 'y( s, z) 
· JIJ>OAOJIEHMa. Ha [r, ~•] H y(a, ~~) > luml, , ·.· ·, . <'. ', , l · 
. y'(s,, z~) >-Y > 0. '.CneAOB,ST~~1io, J3 CO?TBeTCTJ3~ C np:aH~OM 

~MUCJWYMO., y(a, z) IIpUS E (ai~·a,Bi +ti) MOH,OTOHHO He y6LI-
' 'aaeT Ha. :SCCM/llHTep:sane 'cnoero cy~eCTBOBaHH!I,: neEaiI\~K H~: 

, ,·l ,• ,, .• > \. i ,' .. , '/' . I t." ·•·' '\_'. . ,-•. ,, •,• 
·oTpeo. i:e.[:t!\Z1],,"ITOHAOKOOMB&eT.,.neMMy6;,.,I " ,',, _.·. ') •. ·.· 

' ' . . . . " 

',).,, 



,,,/ ,\ 

, ' ,' . 
38.Me'la:n•e 4: , ..• /'· •_•. . · · , . · . . . • , ... 

· C}\ena.eM oaMeHy 'nepeMeHHUX ·•o. JieMMLI _4 •. Kax Bll}\HO HO 
}\OK:808.TeJILCTBa n«:;~ 6 II ypas~eHHH u" ::_ g• (t) / ( u), }\JIK' 
JII06oro Y > . 0: ·cymecTBYIOT 6 > 0 Tax:oe, .'ITO. ecnH npH He

IOTOpoM ~ E (Bi - 6, B1 +by.· y(s, z) I1p0}\0JI~HMO·HB. [r, z1]/To -
y(s, z1):> IY~I H~y'(~, z1) >Y. · , . . . , . , . , , 

. 06ooHR"<IHM ''Iepeo A:I: M'.HOlKeCTBO OH8.'leHHH ·na.pa.MeTpa i, . 
IlpH KOTOpLIX y(s'; z) E n:1:. ' ' . ' ' :: : ' ' ' ' . 

<IIi>eAno:lKeHHe 4: · .. ·,, . . . . . ., '\ - " 
MHo:>.KeCTB8. A~: :e: A+ He nycTLie. 
,n;~Kaoar:rem.cT~o: . · . ' · · 

/ 1). 'PI.\C_CMOTpHM cny'lai::. IOr}\a g(z} >'0,Ha (r/a1), (Ha~.· 

JIOMH1™,'~T6 {ar/:.:,an}E{r,R)-·~OpHaq>yHID;HH g(z)).< ··•·• . · -
. . . II.c~e}\yeM 08.}\8.'IY KowH Arui, ypaimeHRH(l )c H8.'18JlbHbl~H ' 

f . ' ,. ' ,/ . . . ' 
YCJIOBH.HMB B .TO'IX:e Z = a1: 

t 

l 
·\ 

\ 

' y(ai) ~;IYml,.·, · y'(~1) ~ 'M'> 0 · i . (6} 

:':H~ ,IlpoMe:lKyT:r:e [t\a2} (MB' [r,RJ, ecnu' n, ..:.. '.}}.'. CorJI~~o 
npe.qnoJKe.tiHJD. 3

1 

~y,xqecTBY~T: M· Tafoe,· ~fro AJI.fl JIIOOoro, . '. . . 

M-> M.:. y~,{z} E n+(c), I'AC CE {a1, a2] fHJIH CE (ai~•R],' 
~- eCJIH n :_, 1), a YM(z} ecTb ~rueHne oa]\a'!Ii'Kowii (1),(6).' ., ' 

', ' Ha OTpetue [r; a1) }\i'ia q>yH~D;HH YM(z )'crrpaBe}\JIHBO oaMe-

,'18.}IHe. 2: 
1 

JVI.H mo6or6 M > O :POK, YM(z) 'npo}\OJDKHMO Ha 

· [r, ~i] 11 cyll(eci-By~T G(M) TB.Koe; 11,j,o ·11p11 BCex z: E [r, ~1] 

.WM(z}< O(M)> l'Ae WM(z)\= {v1A.?))2 +~g(z)U(yM(z)).· 
- Cyll,\eCTByeT Mo·. > 0 Ta.Ioe, , :.i:Tq, P.JIJI mo6oro M ~ ·. Mo 

WM( z ):> ,0 npH BC~·~ E [r, a1].' ,I{eicTBH~MLHO, Jll)e}\IlOJIOEHM 
npoTHBHoe, T. e. ..iTo cy~eCTBYIOT TRKHe' no~efi.oea.TeJlbHOCTH ~, 

. Mk•-+ +~ .11 Zk' E [r, a1] , ,'I'.ro. W ~.(z~) ~ O.· Ho ecnH , .·· ·• · ·. · 

· Wi.,~ (z.k) ·.~ o, TO corJia.cH~ O~C'laHBIO 3 P.JIJI BCex k cy~eCTBye-r 
O~- > ,o -rax:oe,'"ITO wM.(z) < O~ ripH ·BCex

1 i E [r,a1], 'ITO 
'\ ' :· . . ' ~ . ' . '. . ' .;, . ., ' -

IIpoTHBOpe'IHT .IlpeJ\IIOJIOJKeHHIO.'· \ .. •·\_·· 

';, Ta.l:HM o6paooM;' B COOTBC;CTBII~ t JICMMOii 2; BCC 1'.0pHH 

.. YM( Z) Ha. [r, a1] IIp0CTLie, ecnH M -?: Mo, PaccMOTpHM MH<>
')KeCTBO OHa'leHHB• M ?: maz{M*,Mo}, - Mi: IlycTb •y:,.l(z} : 
HMeeT l~ xopHei Ha (i; ~i).' ';l'orµ.a._; xaic ~To' t5LIJIO:}\OK008.HO l~ 

\ . I . -· 
18, 

! 
I 

, . ..-

,I 

' '- '. ,, , ' .' ' I 

. ·. ' ' TeOpeMe 1, ~IIJI n,I06~ro ·, > lo CYll\~~TByeT M,' > M1 ':. T0'.'1HWI : 

~HlKHJI.H rpam. OHa'leHHH napMt:eTpa M, npu KOTOpLIX YM(z)' 
a:Me;T Ha (r, a1J ;ne'•~eHee l +·1 '1:op11e:i> Ku 6L1JI0 ,J\a'IaoaHo, · 

YM,.(r) = 0. Ta1:~M <?6paoo~, A+ ~e 11ycT~e'. ··• · ·.. ,-· . · · 
• AHanorB'IHO J\Ol'.80hIBaeTCJ1,_'ITO M.HoEecTBO A;__·He nycToe .. 

,D;n.11 CJIYTJ:WI 1 npe}\00:lKeHHe 4 J\01:808.HO. • ·, . ' '' ' ,. ' '' ' 
' 2): B CJiy'lae g(z) -~ 0Ha (r; a1) YTB~p:>IC}\~H:He~pe}\~~)K~H~ '. ·,. 

· 4 CJIC}\yCT lm·Jipe}\JIO:lKCHH.H 3, , . , , . . ,, . . . . .. . 

', , . /IlpeAn~xceH:e:e 4 }\OK_aoa.Ho.' , . ; . < (, 
.. HTax:, ·11ycTb s1 E A-::, s2. E A+ H All.II 011pe}\eneHHOCTH 

B1 ·< s2: B ~HJIY :neMMLI 6" sl He_ ·a:~e;c.a'·npe}\en1>11oi ~o~~ ; 
KoifA.+.• Toria: MHOJKeCTB~ B,:d:'.(s:: s·e A+; s > h) He1 nyc;..oe·'' 
: ' '" ' ., i ,, •, \ •. •{ ,•ii: I ' • ."' '. •· ',• •: • ,\ ;,' 

1
' ' .' .,' ('' 

11, orpaHB'IeHHO CH~y,-11pB'IeM B~ = m/ B>: 11'... . . 

· . > Pacc.MoTpHM Tenepb J\Be·BOO~OEHOCTH;noooj\~JUI.S: <f>y11I~Hlil .. , .. 

g(z)'.'' i, i :,•' '<• :•,,,::• 1
,' :: .• '"'' : .• Ii. ,y •.,:I:,' ' . 

a) g'(z) > 0 B JieBo:inwiyoi::pecTHOCTII TO~KH',R, 
' 

1 

,, ,6) g(z) < 0 BneBoii'nonyo~peCTHOC;H TO~IHJL 
liccneJtYeM c'iia'IMO. ciJyqa:i a).t' . : '; '·: ' :, ' ' 
• "' I " • ~ I : • 

1 
:, , ( a'• , , , S j : ,' 'f, 

·JleMMa 7: .. • . ·• ··. ' , .· > . .•. . : . , , .' .. 

' IlycTL ZR; ~OCJIC}\HHH IOpeHi <PYHX:•J\HH g(i)'~a (;, R). To\} 
{. . _'-\,,, ' ' . ". ' ' ,,' ,_., .. ' i ' ', . ; ,' , ' ' ' ·.' ·, ' _,' " . ·; . '.. ,, ' .. ',' 

rj\a y(s*,z) E n+(zR),.i . '· ·,,, ' ' ' .• .. ' ,'. ' ',_: ',.· '' i' I 

' • ' f • ', • '. '.' ' • - ; • -- " " ,_..... ' ' '.' • ~ ' ' '" ,, 

JJ:oxaria'l'eJILCTBO: 

, 1) ,[(ouuceM, 'IT~ y( s* ,'z)' ~M~~T ac11AfnT0Ty ~a.• ~T~xe • 
[,., ZJIJ.; II pe]\IlOJIO~HM IIJ>OTHB~9e; 1?0r}\a CC>rria.CHO, JieMMe; 5 B ~a.: '. 
Me~aHHIO 2 y( s•, z )npoj\OJilKHMa HR [r, ZR] H, cneAOBO.TeJlbHO, ,Ha i' · 

[r, Rf TorAO.YTBep:lKAeH~e·.~ TOM, :<irf'o ~r.~ fo/B;•n~T.H~~peTJ:HT:·' 
T~OpeMe O He11peph1BHOH 08.Bff,C11MOCT1I' P3!L, '(Ta.:' Ka.I: ,6n:eo, ' 

· 1:He pewem,ra T8.I:lKe'. ,Jip<>}\OJIJK~Mhl~ Ha OTJ>COOX: fr, RJ:)., CJieA~ 
.. ~aT~bHO, Y(t,z}11MeeT RCHMIIT<>TY: z .- c, }1pH'le,M,'g(z} < 0 

I .. : \, ( ) , : ' ' ,. ' ···• .,' I ' ',' ,' .\ , ',, , , 

. , cneBa OT c, g c < 0. . , •' . ·,. ·' '.•.·. ·: .\ · .. ·.··• .. . .·· ',, 
' :. i '2) CornacH;onpe}\enellHIO ,.~ iI._"~eM~f6 'y(s*, z}e' ~:(c):' 
JJ:01:BJKeM, '..i:To c =·ZR, · · . ' · · ···• ,.' ' . ' ' • . ·.• ' • , · , ·.· . : .I 

.. : · ,D;eiiCTBH~em,Jio, IIYCTb ',g( c} . < • it CorilacHo JieM~~ ': 6 cy

ll\~CTBY~T; a > 0 -;;;~oe~ ... ~~o· ecnH ,· E. (,· ...;,a,:,•J,· T6,,nH6o 

·y(s,~) E n+(c1}~r}\e c~ s c, ~H6o'y(s,z) IIpoA~JI)KHiia,Ha [r,c). 

, , t;Gori.iac:JIO 'mme~lt.HHI0,4 H~j\eTC.H Ta.J:Oetb E(Ol~),''ITO,e~H 

., ':/ 



,/ 

'I 

,-

' " ' • ~ ·~ • '.. s' ' . , 

B.E (B• -b,B•) .B y(s,'~) }!J>O}\OJDKBMO HB. [r,c), TO B TO~Ie'CB ee .. 

npaBOi nOJiyoxpecTHOCTB AJIJI P3 K y( 8, z) BLIIlOJIHeHLI yCJioinia: 
npe}\JIO~eH~ 3 JI y(s•,· z) e·n+)'Th.xJIM o6pJIOOM, ecn:H g(c) < o, 
TO a• He '.a:BJIJieTCJI TO'IHOH HBEHei rpaHblO MHO)KeCTBa B. Cne
}\OB~'reJlhHo/ g( c) :~ 0. .'. ,, · ·.. . . · .-· .·. .. . , , _. :- . 

3) EciB c < z Ji, TO cyll\eCTByeT c1 E· ( c~ z R) Taioe, 'ITO : 
g(z) .· > 0 Ha.':(c,·c1) B g(z) < ·O. cnpa.Ba• o-i:- .TO'Ii:H C1, -·•B: CBJIY , 

iieMMl,l 6• B onpe}\~eH_HH TO'I~'oi ,HH~Hei rJ?aJIH: ~8~,y(s, z] 
IIpo}\OJI)KBMO Ha ,OTpeoox: [r, c1] npB 8 HO }\OCTaTO'IHO MaJIOB 

• JI.?BOH. nOJiy'o1:'pe~THOCTB s\ u, :IPQM~ Toro, npB 's ~ s* ,:;_ 0 
y(s,~)-~ +oo_H y'(s,c)~ +~B cBJiyoaMe-cia11u4. IlooTOMy;~ 
IlOBTOPJIJI Ha oTpeo:s:e [c, ZR] pa.c;cY:lK}\eHHJI H(f npe,iJit>:lKeH~ 4, 
IIJ)HXO}\BM l:,BLIBOJU', 'ITO' CYII\eCTByeT B ,E (s1, B·) TB.Ioe~· 'ITO 

'. y(s, z)'E n+,·a OTO JJp<>TBBOpe'IHT YTBepEp,eHBJO s\,; inf(B). 
, .. TB.IHM o6paooM, c = ZR li neMMa.'7 }\oxaoaHa; · 

•. ·:: llTai:, y(s•; z) E n+(zR),' B CHJIY n~MMLI 6 i,t>rrpe}\ene~~JI 
.To'IHoi HHEHei TpaHH cyll\eCTBye.f 

1 ~ > 0 .-raxoe, ~To· An.a:· nio-
6oro B: - B E (s• ~ a, s~) P8K y( ~; z) ·ripo}\onxcu:~m Ha [r, R]: 

. }IeMMa 8 . • · • ·. :, · ... ·. ' - . ' .··. ''._. · ' 

.. Ilyc~L 0(~)1 
~: 0 ila (a,·bf ·Tor}\a C~ll\eCTByfrTax~e·Wo, "ITO 

ecn:B'W(s,-a),> Wo, TO BC~ IOpH'H y(s, z) Ha [a,:bJ IIJ>OCTble. ' :<, 
'JJ:o:i:ana.Tenl>CTBO: · ·. · ·· , · < · · · .-

. ' Ilpe}\DOJIO.>KHM IIJ>OTH~H<>e,' T. e; 'ITO cyll\eCTByeT rroc:Jie}\O- . 

. \BaTenbiiocTb W(s,.:ar- 00 T_~JrHX;-'ITO npu'ocex k P8Ky(~1c,'z) 
.. , 'HMeeT, irpaT~LIH to~HL ZJ; E[a, bl,:. Tor}\a. W(s1c, ~,.) •-: 0. :·Cne-
' . ·•.,.. . . .. ·. ,, '· . ' . . . ; . •'\ .. 
· , J\OBS.TeJlbHO;'B cli.riy, oa.Me'IaHHJI 3, cyll\eCTByeT 0 1 >,·o · Taxoe,· 

·· · 'ITO W (ii, a) < 0 1 , ii nony~~JIB: npoTHBOJ>e'iBe: · ~- · · 

, JleMMa 8 AOiaoaHa:. · • '. .. . , · · , .·. . • , 

P~c~c>TpH~ 8 'e(;•_'.,~a~). B COOTBeTCTBIIH_C ne~MOH 8. 
. H oaMe'laHBE!M 4 .cy~ec;ByeT Bo' E ( s• - a, B*) Ta.Ice; 'ITO AJIJI '., · 

. : ,·. ' " . " . ' ,• . ' . . . . . ·.· . . . . . \ . -
mo6oro , E [,0 , B~) BUIIoJIHeHLI ycnos:wi: 1) y(B, ZR):> ;O; ··2) .· 
BCe ioptt~ y(s, z} H~ [zR, R] npocTHe.: , · '. :~ · ..• · .. • _,. , 

,·. 06ooH8.'IHit 'Iepeo Lo 
0

'IB:COO 1:C>p.Hei y(so,.z) ,Ha HHTepB~ , 
[zR, R). MeTO]\OM, ~plllteHeHHLIM a rrpe]\JIOX<~Hlii:~ 2, BOCIIOJU,-; 
ooBaBIIIBCI> BLI6opoM ·sci; :.HeTPYAHO rro:a:aoaT~, 'ITO AM •,uo6oro _ 
,· > -Lo cy~eCTBYCT si E (so, B*)Ta.J:oe, 'ITO y(sr, z) B~eeT 

,)1 - ., 

\l, ,, V 

( 

/ 

mi_ (zR,.R) poBHo (?po~T~x-:i:~pHei B y(sc,R) = 0. (sc ecTL 
TO'IHa.&: HH::lKHJIJI rpaHb M·HmKeCTBa OHB.'IeHHB 8 E (so, s·),· rrpB 1 

1:oTopi,.rx p OK y( s, z) e:~eeT Ha ( z R; R) He MeHee l + l iropHei ), 
npH'IeM 1l( Be, R) ~ ( -1 )1- 1 oo rrpH l --t · oo, 11Ha'Ie riony'IHJIH 6H 

. • . I • . .. 

npoTBBOJ>e'IHe c oaMe'Ia.HHeM · 3: Tax:HM. o6paooM, oa.Aa.'la. (1)-
' . ' ! . 

(2) HMeeT C'IeTHOe MHOJKeCTBO pe~eHHH; .paonH'IHLIXIlO''IHCJiy.' 
x:opi1eii ita BH'_I'epea.ne · ( z R, R). - , .·. .·· · • · . 
,' · , HccneJzye~ Tenepb cny'Iai 

0

6). IlycTb z~ B Z.R - npeADOCJieA-
. H:ei H noCJie}\HHH x:op~H 4>y~x:r(BH g(z). -TOfAB. B COOTBeTCTBHB 

c YTBe~)KJ\eJUUIMH nyHIT8. a) B:1 

npe}\~O>KeHHeM ,3 CYII\eCTBYI<).T 
·Ta.IHe_s'", L > o, 8£ < s•, 'ITO npH ecex 8 E [sL,s•)·P3K y(s,z), 

' npo}\OJUKHMO ttaJr, ZR] H YAOBJI~T~opa~;. cde}U'I<?ll\HM Y~OBWIMi 

/ .. l*)}~n.a:. nI06oro I\MO~o' l > 'L<,cy~ecTByeT e]\HH~TBeHHC>e · 
8C :e (BL 1 a*) TB.Koe', 'ITO y(sc, z) HMCeT Ha. [z~, z.n) 'poBJio /.npoc:_; 
. 'rhlx·x:opHCH uy(sc, ZR) ~o; . . . . . . . . ' .. l i 

., " 'I . /· . ' ,, . ' . , .· . I \ 

· •. 2~) rrpe: ecex .I , ._ y(si, zR)> 0 ·»· (y'(s1,·zR))2 ·- +~ rrpu· · 
',· ,.:.._; oo;· · ·, ,>'. /<-·., · < · >'·', .... _-1.• · /0· · .. ··.· .,, , 

·, 3*) y(sc, ~') E 's'i<-1>1
-

1 > . 
J , . . , , • • ' , ' , . ' ' .-, ' ~ - , ' . : .. I, • f 

. IlycTb I 2'= L + 2 u nycTb Tc ecTb MHO"JK.eCTBO OHa'leHHB · . •. . 
, ~a:paMeTpa,s E (si::..{, st],' npH 1thTopJ~'n:e:60 cy~eCTByeT Tax:oe 

, :,c E. (:1iJi; R], ~'i;~ :v(s, Z) E nc-.:i)'~' ( ~),nJI6o y( s, :r:) IIpo}\omKi~a 

· HO. [r,'R] u sign(y( ,, R)) == (-1 )1
-;-1• '.I} _He HYC;TOC B CBJIY 2*). H . \ 

·,; 1 neMMbJ' 6; · Toqxa Sz-t He JIBJIHeTCH
1 

npe}J,ciU,HOH. 'fO'IXOH 1r Ilo- •, 

0TO~YCYII\CCTByeT,Bc ':= in/('.I})E•(~i'."."1; sc) .. B CBJIY, onpe1-1,eneHHJI 
. . . ) . . . . .. \ . . ; " ,. ,, ' ' ' ,' 

si H neMMbI 6 y(si, z)·rrpO}J,OJI>KHlda, Ha OTpeoox [r, R]: ',Ecn'H · 
"sign(y(s';, R)) # (-1)1

-
1
,. TO 'u coo·rBeTCTBHH .c TeopeMoi .o 

. •· uenpephIBHOH ~aBHCHMOCTU c•y~eCTBYIOT 8 · E , ( '1-i I si) Tairne; .·· .. 
1 

:.iTo sign(y(s, R~ .(-1)1- 1 •' AHMOrH'IJio, ecnH ,' :_ · , - : : . 
' sign(y(st, R)) ~. (--1)1, ,TO cy~eCT~yioT 8 e ,(si, sc)T

1
~u~e, ·.'ITO . 

sig~(y(s, R)) =J"'"'.1)1
. H ~ TOM'H ·~ ApyroMCJiy'Ia.e si He Mo21<eT · 

6blTL,TO'IHOH HH)ICHeii' rpaHI,10 '.I}'. CJ1eAOBO.TeJILi10,,y(si IR) == o., 
.\, . Ta1:B~<f'06paooM, y( Bi' z) npB mo90M_.l > L + 1 JI~~TCH 
:~µieHHCM oa1-1,aqa (1)-(2). 0:'leBHAH·o~ qTO,Bce Ol!aqeJIHJI Bl n'pa 

l.~.L, +2, L + 3.; :;,: nonapn? pami~qffl,L Teop~i1a, 2 ]\O~~w~a::. 
,\ ·. :OABJI HO aBTOp<>B_(B:c:) BblpruKaeT 6nai:o}\apHO~Tb

1 T.K / 
<I>:e:nu'.,mo:imi oa.·y'I~cTB'e B o6cy)KACH~B • pa.6~T~: 

.. ' ', ,•'1: ' ,' •:,,',·,. <' 
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)KHAKOB IT.E., CaK6aeB B.)K. 
0 cym;eCTBOBaHHH CtJeTHOI'O MHO)KeCTBa pemeHIIii 
HeKoTopoii HeJIHHe:HHOii KpaeBoii aa)l,alfil 

PS-93-421 

PaccMaTpnBaeTC.SI HeJIHHeiiHoe OObIKHOBeHHoe .D;Hlp<pepeHU,Ham,Hoe ypaB
HeHHe BTOporo nop~Ka, K KOTOpoMy CBO.IJ;HTCSI 3a,IJ;atJa B c<pepu11ecKOM CJIOe .D;IDI 

c<pepHtJeCKH CHMMeTpHtJHhIX pememm HemrneiiHoro 3JJJIHIITHtJecKOI'O ypaBHe
HH.SI. MeTo,IJ;aMH KatJeCTBeHHOH TeOpHH 00.bIKHOBeHiffiIX .D;H<p<pepeHJ:J;HaJibHI,IX 
ypaBHeHHH .D;OKa3aHO cym;eCTBOBaHHe CtJeTHOI'O MHO)KeCTBa pa3JIHtJH.bIX peme
HHH. B OTJ1n1111e OT CJiy11a.SI aa,IJ;atJH JJ:HpHXJie .D;IDI cynep.11HHeiiHoro .sJJJIHnTI11Je
CKOro ypaBHeHJrn B 3Be3,IJ;HOH 06.11aCTH, B TeopeMe cym;eCTBOBamrn OTCYTCTBYIOT 
orpaHntJeHH.SI Ha CKOP0CTb poCTa HeJIHHeHHOCTH, BXO.D;.SIID;eii B ypaaHeHHe.: 

Pa6oTa B.hlno.11HeHa B Jia6opaTopnu TeopeTu11ecKoii cpnaHKH O.IUII1. 

IIpenpHHT 06'be,!1HHeHHOf'O HHCTH'l)'Ta ll,!1epHblX HCCJie,!10BaHHH. ,lfy6Ha, 1993 

IlepeBOA aBropoB 

Zhidkov P.E., Sakbaev V.Zh. PS-93-421 
On the Existence of a Countable Set of Solutions 

. of a Nonlinear Boundary Value Problem 
i . I l · The problem under consideration is a nonlinear ordinary different:,[ 
I equation of the second order for radial solutions of a nonlinear elliptic equ..:rtb,~ 
• <;f. the second order in the spherical layer. By using the methods of the qualita H rt 

theory of ordinary differential equations, a countable set of different solu :; "t: s 
1~ proved to exist. In contrast to the case of the Dirichlet problem for 1. · 
superlinear elliptic equation in the star-shaped domain, there are no limitati,1n~ 

· an the growth of nonlinearity in the equation. · I 
I 

The investigation has been perlormed at the Laboratory of Theorcfr::U 
.Physics, JINR. I 
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