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B ~aHHO~ pa6oTe H3yqaeTCR BOnpDC 0 C~eCTBOBaHHH CORHTOHono~o6-

HHX pemeHKR ~R 0~0~ CHCTeMN ~Byx HeRHHeKHHX ~~p,e~HaRbHHX ypaB
HeHH", B03HHKa~~e~ B ~H3MKe 3ReMeHTapHHX qacT~Q - 47: 

,.._ ""' - - ""'z ,... z 
i, U.t - O.uU - AU. - U (/ U/ -} (X)o/ lf'/ ) = 0, 

(l) 
i fit + avif + A if -if (tiN~ -J. CX>·(fi 1

2
) = o. 

Ilo~CTaHOBKa U (X tl = U (f) • elifwut -~x)J lJ' (X t) = 
{Ufx- uJvt)J ' ' ' · 

= lf'C:n e 

r~e J = x - ct ', 
~aeT cTaQHoHapH~ a~aqy: 

All ... fuL ... n.' II ~II ( 1111
2

- A'"' f1rf 2 ) :f) -- - - -- ) 

lllf t (w 11 +0v)if -t if(ltTI 2 -j>Cx)IU(t-) =0.. (2) 
.,p.., ~z ot~. 

3~ecb A :: ~ i? , X • ( X 4 , • • • , X n) € "-

""'=" .. 
B ~MbHe~meM 6y~eM cqHTaTb }' ()C) ' w ... 'a lA • u.)" ' 0.. " BellleCT-
BeHHI&!H, f-' (X:}>O, ~YHJ(QHH U (X) H U (X) TaKJICe 6y~eM cqHTaTb Be

~eCTBeHHm!H. 

OrpaHHqHsancb paccMoTpeHHeM c~p~ecKH-cHMMeTpHqHHX pemeHH~ 
CHCTeMY ypaBHeHH~ (2), nonyqaeM: 

n-1 2 2 
lLtt +-t-Ut. t(Wu+Cl,,_)Lt+(fl.ll -f->(t)/V'I )U.=O, 

t!it + '\
4 ll't. + Cwv + et v)!)' t ( 11d·- f>CtJ l U /

2
) 7! = 0. 

L 1 ,u- z --z' 
3~ecb l;.= /)( =vx1+X2+ ... +Xn.. KpoMe Toro, 

u.., ( 0) = 0 1ft(0)=0. 

,--·-=" ~"" -~-~~~=·. ~-~-.-~ .-.··.-··~--, 
L ·> ...... ~·,··~. •;', ... ·~ ~.:·;t1"if.t 

_,. ·• J 
-::- ~ .•. J. }.~ ~ .. ~ • 

f1Af,i"'1A(!T f.KA 
l -· ·~· ...... ..- ......... ··-- • 

(3) 

{4) 



W3 if>H3HtleCKHX cooCSpa.llteHH£:1 KpaeaYe ycJIOBHH Ha 6ecKoHetlHOCTH 

u( =='If/ =O. 
t=+o<> i:= ..... (5) 

BaeAeM e~e o6o3Hat~eHHH 

-(wu, +a.. ... ) =eX<.(. ' -(wv +a.- v) =ocv • 

B CJIJtlae h..=~ , J d. H3BeCTHI>l TOt~Hble pemeHHH 3~atlH (3)-(5) 
(cM/

41>. 
B HacToH~e£:1 pa6oTe H3JtlaeTCH CJIJtiatl 11- = 3 • ByAeM CtlHTaTb a 

AaJibHetlmeM olv.. >0 dv > 0 • IlOJIOl!OOI u (£) = t. u(i) i.(iJ = t · 7J(t.) 
' 0 ' ' IIOJIJtlHM: 

~tt =OCu.~ 
~J'--JHtlil~ 

- t.! ~ 

~ t.t = ol." z 

~(0): ]:.(0) = 0 ' 

~ ( + oo) = it ( + oo) = 0 

(6) 

(?) 

(8) 

YcJioaHe (8) ~JieAJeT 113 Taro if>a.KTa, t~To ecJIH ( u. (tl v (t) ) 

pemeHHe 3~tlH (3)-(5), TO U (t) = Q (e_.r.zy ~ 'IJ'fiJ:0(l~)I1pH t ..-+co 

(cM.TeOpeMy 8 Ha c.64 H3 / 5/), 
Cn,a·cM<1 Y.tJ"-tH1t::t1l'lj,i (uj lii:IJI.lit::"!"CX CIH:T6MOH ypaBHeHHH oHJiepa AJIH 

if>yHKqHOHaJia 

"" ~t ~ 
f{ .il t ~ J., .l, !.:.._)- ~J ;It == ~ Wt + ol.~.~ ~ + l-~; + oLv1. + j(t) t:. 4 t.2. d..i 
0 

PaccMoTpHM if>YHKI..\HOHaJI Jl 
i (t) = £, · l o (t) , rAe 

Ha if>YHKI..\HHX BHAa ~(i) =Q. ·;Jo (t) 

l!o E. S u. lot.SlJ , rAe 

s ll = { pctJ / p E w ~ co, oo) , 11 p 11 ~.~ = i} 
Sv = t pet) I PE w~ (o,-)' II Pflv =i} 

~ z , 
HPllu -=t ~ P'HJ -to<. ... PLCt)) d::t , 
IIPII","' 

0 5"' £ P'L(tl t otv p"'CtJ} ctt . 
TorAa ycJIOBHH ~ = o H ~"' o HBJI.fiJJTCH Heo6xoAHMbJMH ycJIOBHH-

MH TOrO, tlTO {. ':\, ');. ~ - KpHTHtleCKM TOtlKa if>JHKI..\HOHaJia Jf. , 0TCIOAa 

IIOJIJtiaeM HOpMHpOBOtlHble YCJIOBHH AJIH ~ (t) H i ("f;) 

2 

II 
li 

t f ... ';1~ 
t~n" == tr cLt, 

0 

"-- - :il:'f 
d 1 "~ - { -p: cl.t . (9) 

z 
J.. L 00 ~ (t.) Jl.~(t) 

H ~IIi; :: I ~II l.t + i j> (t) . I d-t :: 
3AeCb 

-= J ( ~~: + ~"" !J.l.) eft + f" ~ LtJ ~'-(t}i~~{t) dt 
0 0 ) ' 

U'ld/~ = f{:t.{/L +j""' ~(t) ~.t..C-tlilt.C"tl J~ 
~ tJ. ., o r tA- c;u... = 

"" = J (J:.Iil. + dv ~J.) oLt 
0 

101' ~J.ct> zt{-t;J 
+ o '(t) tX c/i;, 

JleMMa I. IlycTb 0!:} (t)' ..f M.ff acex t ;>,- 0. TorAa AJIH JII06YX 

~€Su.,#.o € Sv TaKHX, 'ITO '<!~ :/: cl~ ,C:C()IlSt>O (KaK 

:~J1'P.UP.H'f1l.T nnnf'lflT'\SH·ff"''T'~A L ... ( 0 oo ) ) "'nn~r"'f!'R"trvt, ,:anTALlf"l'fiDout .. n...r~ nl "> n 

#, > 0 T~KHe~ 'ITO ~ (t) ,· Cl ~ (t.), i(t),g.;.(i) ;~OBJieTBOp.fiJJT HOpM~-
pDBOtlHblM YCJIOBHHM (9), IlpH ~TOM et,=O.JlJo,lo), g£g{'j<>,.io) HBJIHIOT-

CH rJI~HMH !f>YHKI..\HOHMaMH Ha MHOllteCTBe S u, X S v AJIH acex 

C!Jo,lo)ES~.~xSv TaKHX, 'ITO ~t· !cl: AJ!n JIIOCloro C ;.O. 

EcJIH AJIH HeKOTOpOrO C > 0 ~ '-., = C z.X.. , TO JIH60 He C~eCTBy-
eT ~ >O 1 '"?0 TaKHX, 'ITO if>YHKI..\HH a.~ , e, #.o YAOBJieTBOpHIOT yc-

JIOBHHM (9), JIH60 TaKHe 0. "?0 , t '> 0 eAHHCTBeHHble M rJI~He if>YHK-

1..\HH ~ 0 , !!: o , 

.UoKa3aTeJJbCTBO, 3arflHKCHpyeM IlpDH3BOJibHble \Jo € s l.C , iJ. • E. S V. 

IlycTb CKatlaJia ~ ~ f c ~ ~ AJIH acex c > o • ,ll,na !f>YHKI..\H£:1 a.· 1Jo 
t. . &. • ycJio BHH ( 9) npHMyT cJie,I!.YIOIIIH£:1 BMA: 

t. !1. "" '4 
1, soo IJ. (t). lo., (t) ..Jf _ ()., .. s '<I 0 (tl cLt 

i + t jJ (t). t "'"' - t.t. 
0 0 

.... 1. 1. ell' .,. '4 ( ) 
.~,S , ~ott)·lo.Ctl d.t _ ~,~,f ~d:t 

1. + 0.: J ~,.t) t .a. - o t.a. . (IO) 
0 

3 



M3 ~H3H~eCKHX coo6paMeHH~ Kpaeaue YCHOBHR Ha 6eCKOHe~OCTH 

uft- = 1!/ = 0 · (5) - +DP t.: "tOo 

Bae~eM e~e o6o3Ha~eHHR 

-(wu. +-a.,..._)= oL o..c.. , -(wv +a... v) = ol-.; • 

B CH~ae h.=~ , f: 1. H3BeCTHN TO~Hue pemeHHR 3~a~H (3)-(5) 
(cM./4/). 

B HaCTORIJietf pa6oTe H3~aeTcR c~a~ 11- = 3 • By~eM c~HTaTb a 

~aHbHe~meM oL u. > 0 ci v > 0 • lloHolltHM 1..1 (t.J "'t. U{i) i.(iJ = t. 7J(t) 
' 0 ' ' IIOH~HM: 

~tt =d..._ u- ~~-fo(tli!2. 
a t.Z: ~ 

ltt =oL v ;t _ i
2

- f>(t.)· ~2. tL l 

~(0)::: '}:.(0) = 0 ' 

~ ( + oo) = :l_ ( + oo) = 0 

(6) 

(7) 

(8) 

YcHOBHe (8) CHe~eT H3 Toro ~Ta, ~To ecHH ( u. (tJ v (t) ) 

pemeHH6 3~a~H (3)-(5), TO U (t) = 0 (e-~2 V'{-cJ:0(l~)I1pH t _.-tee 

(CM.TeOpeMY 8 Ha c.64 H3 / 5/). ., 

Cn..,Tt:M<:L .Y.tJ<:Lt;t1t:ttnii \u} litiJm~·!·cx cltc.:TeMol1 ypaBHeHHH vHHepa ~R 
~KizyiOHaHa 

"" l. z 
tfO f{{ft. ~ .t .l. ~:i!) ~:'+il'J 
de = rWt + d.ll ~ + l-~; + oLv1. + pCt.J--p-- 4.u cLt 

0 

PaccMoTpHM ~YHKizyiOHaH :Jl. 
i (tl = £, · l:. o (t) , r~e 

Ha ~YHKizyiRX BH~a ~ (i) = Q, ·~ o (t) 

~!o E S u. lo £ slf , r~e 

s u = { pctl / p E w ~ co , oo > , 11 p 11 u = i } 
Sv =I. plt)j PE w~ (o,-)) If pllv =i} 

~ ' UP I/ l.( = f" ~ P~·U t- t>L ... p'- Ct)) d:t , 
IIPi12..,."' oS..,tP1t.Ct> + otv P.~.Ct>} d;t · 

Tor~a YCHOBHR ~ = o H ~ = o RBHR:JOTCR Heo6xo~MhiMH ycHOBHR:-
'301. 

MH TOrO, ~TO {. ':\, "lc. ~ - KpHTH~eCKaR: TO~Ka ~JHKizyiOHaJia Je • 0TCJO~a 
IIOH~aeN HOpMHpOBO~HNe YCHOBHR ~ ~(1:.) H i(i) 

2 

II 
t 

t j"" ';!" , ~ "i! := tr clt ' 
0 

H 1 « ~ = j- i: ~ d..t 
~ 0 -p: . (9) 

z 
... 2- .., ~ (i) J:.'"(t> 

R ~II J; = I~ If Lt + i j (t) J I. d-t ::: 
3~ecb 

.... 
= J ( ~: + du. !J.t.) cJ;t + J- ~ [t) ~.t.(t.Ji.l1~(t) dt 

0 0 ) ' 

1/H~ ==If J If~ -t j:} (t) \4l.C-tl~~:.c-tJ c1:t- == 

"" = J (}.~~ + dv 1:2.) dt 
0 

100 ~.t.(t) :il.[-t) 
+ 0 ~ {t) t:t d:t 

JleMMa I. llycTb 0 6: JdtJ'-1 ~ acex t ~ 0. Tor~a ~R: HJ06ux 

~ € Su., #.tJ € Sv TaKHX, qTo ~.., :f: c ii ~ , c :co11.st >0 (KaK 

''JIP.MP.H'I'"hl nnor'l'nRHI"'I'RR L. ( 0. oo ) ) . I"VlRPI"'I'RVT/1'1' Pn~HI"'I'l'IPHHUP o( ,. n 

#, ) 0 T~KHe ~ ~TO ~ (t) = Q ~ (t) ,i(t):8·io(i) y~OBH6TB0p!i!OT HOpM~-
poBO~HNM YCHOBHRM (9), llpH :JTOM Q., =Q..('ifo,loJ, g ~f,(~,.io) .A:BHRIOT-

C.FI rH~HMH ~IzyiOHaJiaMH Ha MHOllteCTBe S u.. X S v ~R: acex 

(~,lo)£S.,.XSv TaK*X• qTo ~to fcl~ ~.il HI06oro C 70. 

EcHH ~.FI HeKOTOporo C > 0 ~ ~ = C 7.."-. , TO HH60 He CYIIIeCTBy-

eT Cl. >O 1 £ ">0 TaKHX, liTO ~YHK~HH a..~ , e, #.o y~oBHeTBOpRIOT yc-

HOBH.FIM (9), HH60 TaKHe Q. ~0 , f, > 0 e~HHCTBeHHNe H rH~He ~YHK-

Izy!H '!•, 1o, 

JloKa3aT6JlbCTBO. 3a~HKCHpyeM IIpOH3BOHbHNe \io € S 1.4 , ;}. • t S V. 

llycTb cHat~a.na '-! ~ + c l ~ ~R acex c > o • )J,nR ~Izyl~ a.· ~ 
.(. · 'l.o YCHOBHR (9) llPHMYT CHe~~ BH~: 

t. 'l. "" 'I 
LJoo 'Jo(t)·~ 0 (t).Jf-Q.;I..s 'c1oCtld.t i + .f, _fJ (t). t ().- - t..l. 

0 0 

... 1. t. 
it Q.t.J }'(t) l!oLt)·.l:,-Ctl cl.t cP i: 'I (t) J.L 

~.L f ~ L\N • (10) 
0 

0 
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BaeAeM o6osHaqeHMH 

.t .t 
~Ct:J l.Ct> dt = 8 

t.t ' J""j (t) 
0 

Joo i{o~.(-tJ dt := f ' 
0 

00 v ) J ~ ·.ii d:t = q, . 
0 

(. .t II. 
B CMJIY ycJIOBMti 0 fo} lt) ~d. H ~ o (t) =/: C }: 0 {t) AJIR acex C '> 0 

H B CHJIY HepaaeHCTBa reJibAepa 

s.t. .<'..? ·fJt. (II) 
I J.. 0 I I J, 

IloJIOJKHB a. = CL 'b :: ~ , M3 (I 0) noJiyqaeM: 

' 0 I I 
i+~b =PO..., 

I D I 
i+Sa.. .::q.t>, 

(I2) 

B CHJIY HepaBeHCTBa (II) rJiaBHHtl onepeASJIHTSJib 3TOti CHCTSMN ypaBHSHHti 
I 0 I 

OTHOCHTSJibHO H8H3B8CTHMX Cl- 1 ~ OTJIHqeH OT HJJIH. KaK HSTPJAHO 

y6eAHTbCH, peweHMe OTOti CHCTeMN 

'-~ o.. - pq,-s'"' 
., ~ 
& = pct-sL. 

' 0 I 
B CHJIY JCJIOBHH (II) Cl. 1'0 1 tJ >0, CJieAOBaTeJibHO, CHCTeMa ypaBHe-

HHH \lUI HMeeT eAHHCTBeHHOe peweHHe o.,;:VQ.' >0 J 1?,.:'\fg'>O.I\poMe TOrO, 

KaK HeTpJAHO BHASTb, 
1 

o., = o.. L~, 1-o) E. c.\S), t= g Ccp,;..,)€ C (S), 

rAe S.::{(~ 1 ~o)l ioE94 
1 
~o~Sv, lj~f=Cl~ 

AJIH Bcex C. '> 0 3 . 
J.. ~ 

llycTb Tenepb ~Lo -=c. i. o AJIH HeKoToporo C } 0 • TorAa P=C. q, . EcJIH 

SJ..<. PO., , To, paccYJKAaH KaK paHbWe, noxyqaeM, qTo CYIIIeCTBJIOT eAJ(li-

CTBeHHbre rJI~He <PJHK~H 0.. ( ~ , ilo ), g (~ ,6-o) TaKHe, qTo 0..~, tJ, YAOB

JieTBOpHIDT JCJIOBHHM (9), 
EcnH JKe 9 l." PC\- , TO, KaK HeTPYAHO BMAeT&, 

TOqKaX t , B KOTOpbiX 'ao lt) '/ 0 • TorAa S .t, C~q.. J.. 

1. + cq, fl.'=- c.~.. q, a.~ 
I o I 

1. + C.Q,-0.. = a,u. 

j; (t) = &_ BO BCeX 

H H3 (I2) nonyqaew 

(13) 

YMHOJKaH BTOpOe ypaBHeHHe B (I3) Ha C H CKJI~HB&H ypaBHSHHH, TIO

JiyqaeM i +C. .. o , T.e. C.=-i <. 0 , liTO npoTesopellHBo. TB.KHM o6pasou, 

B 3TOM CJiyqae CHCTeMa (II) HeCOBMeCTHa, 

]eMMa I AOKasaHa. 

4 

~ ( 

l' 

ilOJIOJKHM 

JISTBOpHIDT (9)}. 
T = {(~,z.>/lJ.:~=e w; (0, 00 ), 'jrO, HO, 'f, l YAOB-

~CTIOJ!b3Jil (9). MOJKHO fiOJiyqHTb AJ!il ( 'cf, i.) E T: 

dec P=) == f {lit,~ II: + II r.t/: J > o . (I4) 

]eMMa 2. i-nJ 'Jl ( ~ ,%.) = :Jf, >- 0 
<'J,'i)£'T' • 

z z 
.UoKasaTeJibCTBO. ,/\ocTaToqHo AOKasaTb, qTo If iIi. ?- C > o, 1/r.t/1 >--c > 0 

npH ( 'J, ~)G 1' ( B CHJIY (I4)). 

PaccMOTpHM MHOJKeCTBO _ hv 
T'= {hEw; h=1=0, //h)/~, ==J tz dt z 

' Wz " J · 
B pa60Te/

6/ AOKasaHO: fl lr.f/2w ~ ( o, 00 ) ~ C > 0 . 
,II,nR JIID6oro ~ E ,<;. u H npoH3B0.11bHoro i! HMeeM: 

Hll.~on~ - [ ((> .. t.'!r/rtt. ~ U~.11~ - [ (1·.( ci:t 

llosToMy, ecJIH a... '70 H a.1 ..., 0 TaKOBbl, qTo (a... 11" i!) € T 
(J I ' 

a,~~ E T I ' Q.,1 >, U..t ' 

~n.S I 'J UZ • 1 ~ i..n.f // ~ / • 1 

r~,~.>er w2 co,.,.) ~~.,.· Wz (o,-). 
a TI03TOMJ 

neNa.~a 2 ~oRaaaHa. 

ilyCTb i ~ n., 2." }cT- MHHHMH3HPJIO!IlM TIOCJieAOBaTeJibHOCTb ,II,JtSl 

if>JHKLiHOHana dt Ha MHOlKeCTBe 'I' , T. e. l.i,m. :K ( ~,. 
1 
~") = de. 1'1. .. _ 

JleMMa 3. )\JIR JIID6oro f. >0 CYJIISCTByeT 0>0 TaKOe, liTO ,JJ,1Iii 

scex l't 
s 'I 

S ld"' dt < E ta. 
0 

s y Jt z l 

J in. c{t < S A(-t.) ~dt4" 
0 t,:!. ·' j t. t c;, 

0 

,LloKasaTeJibCTBO. ,II,nH JII06b1X £,, tJ. : 0 <: i 1 < tJ. 

i.z , i2 
l~..._c-t,)-~ .... (i.t.)f=ll ~"'{i)clt/~S ~~~ctJ/olt!: 

t., t., 
I Jtz 2, l1!2 2 

£:li:.-t1 )(_ -t.
1 
(~~(tJ)dtJ ~ (tz-t,)·/I~I'Lflw~(o,oo). 

CJieAoBaTeJibHO, rrocKoJibKY ~n.COJ~o , HMeeM 

I ~,..ctJ I ~ c I[[' , 
I'AS C He saBHCHT OT 11. • 

0TCJOAa; 

5 
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Jt\I~C.t.l di <c"ltoJ.t = cv·&-o npH t-+o, 
0 t.' - • 

AHanorK~HYe o~eHKK cnpaBeAnHB~ AnH ~syx ~yrKx KHTerpaAOB. 

]eMMa 3 ~oKaaaHa. 
]eMMa 4. )J,na JII06oro € > 0 Ha~~eTCH R. > 0 TaKOe, ~TO AnH BCeX 

HOMepoB n. - v .., 'If~ l! 
J. i!,.. ol:t <e.. 1 fo(t) ~cit <e. • 
It -t;.l ' ~ 

..., y 

1 ~ dt <E. 
II. J 

noKaaaTeJibCTBO. B CHJIY (I4) nocAe~oBaTeAbHOCTH lt~J 
orpaHH~eH~ B VVl (0

1 
oo). 

flo TeOpeMe BJIO~eHKH 

/~.._rtlf < c1 , {l,Jt)f < C1 , 

wm scex t~o H scex HOMepos n.. 
0TciO~a noJI~aeM: 

r ~~ .Jt ~ c v J dt 
JR. "1:'- (;l.. - 1 t:Z 

]eMMa 4 ~oKaaaHa. 

v 
S-o = R. 

H { ~ n.} 

(I6) 

R-oo. 

• I 
B CHJIY orpaHH~eHHOCTH nocAe~oBaTeAhHOCTeA ! ~11-j K f :t ... J B 

W2. ( 0, oo) lt3 HHX MO~O B~eJIHTb nO~OCJie~OBaTeJibHOCTH, CAa6o 
0 I ~ 

cxo~IIIHeca B WL co,oo) H CHJihHO cxo~eca B L.,
1
.p (a,c > wm AI0-

6~ o.., e, : o <.a< e, <. oo , r~e L'f, it - npocTpaHCTBO ]e6e~a c Be-
---· L ........ ""' t" • 

By~eM c~HTaTh, He orpaHH~HBaa o6~ocTH pacc~eHHR, ~To STHM 
CBORCTBOM 06Jia,U.aiOT CaMH nOCJie,U.OBaTeAbHOCTH t ~,._j H { f "- J . fiyCTb 

~ K i - HX npe,u.eJI~ COOTBeTCTBeHHO (B YKa3aHHOM BYme CMHCJie). 
Tor,u.a, B CHJIY JieMM 3 H 4 H CHAbHOR CXO,II,HMOCTH 3TKX nocJie,U.OBaTeJihHOC

TeR B L :h (a 1 e. ) . 
t. 

r -1( ""' y "" -'1 

h clt =lim. J ~cit' f!; t:Lt =lim J~ cit 
0 l' n-+ao 0 () n,. ....... t. (I?) 

I 
~zl£z r ~~(-t)i!~{t:) 

0 

]> (t) dt = ~.!t!, Jo j(t-} t~ cit 

Kpoue Toro, 

~ &.m /f'j .. /1"'-
n ........ 

ll. flv ~ 4m.. K r. .. n v ' , ..... II~ II r!. 
(I8) 

(eM/?/). 

B CHAY (I?) H (I8) 

Je (~ ,l )~ 'Xo (I9) 

6 

iJ. 
-~ 

l 

( 9:i. el ) no,u.cTaBHM H ~llu 'H.llv B paBeHCTBa (9), noJI~HM: 

rl + a.'--e~ -"~''~ !(ill; ·J j(t) • 

oo -v 
~\tJ i~{-/;) 't _ a..Y . f IJ (~ cit, 

-tL cf - 1!-JI'f -t '/llu 0 

~ ct:teA. "" 
+ 1/iilf:;. l!i!IJ.. ·1 j(t) 

v 0 

~.t(tJ. ·ret) dt-::: g_v . Ja> i v Ct.J cl.:t 
-t,.C. /i!.§V,. 0 ~ . 

"" 
0TCIO,U.a, nOAOJI(HB S ==J j!>(t) i:i.t{-t.)f.t(eJdt 

0 <1 ) 
f =fi'~Ci/ olt 

0 t. 

4 = [00 li~) dt I .t, 11 I /) 2 
Cl=Ct '0=~ 

1. .,. gl. s - a.' -
H~ll~ ·!Iii~ - n 911q" • P } 

i + ~I~ s- :: L -
R'Jffu·!li.ll 2v Uil/~ ·q, . (20) 

fipH YCJIOBHH p ii - S ~ # 0 peweHHe CHCTeM~ ypaBHeHHR ( 20) CJie
,II,YIOIIIee: 

pRR 

~I = IIi ff~ ( p rill~ + s d q d ~ ) 
0 -- - .:t ' ?t- s 

a.~ = U q tf~ ( 4 If ~ d ~ + s H lll ~ ) 
pq, - s .t 

(2I) 

( a..., \1 "i ""' ~ .... ) 
ilo,u.cTaBHB II "A"Uu 

7 h i.,.ff~ B paBeHcTsa (9) H nosTo-
see npHse,u.eHH~e suwe 

I 

' .1. ,, /) ~ • 
B~Jla,u.KH, nOAytlaeM AnH 0.. " "' /l ,._ b ... = f> .,_ • 

i + '1'\, g .... 
H~11.ll~ l('i ... lf 2

v 
= a_~ 

II if" II'[._ • Ptt. 

I 

1 + a. ... s... -
t .t -If~ n. II .. · H't .• 11 v ~ ·cv~ 11 ~ "'-11 v 

7 

(20n) 
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I 

a."- = 

I 

eon 

2 ( 2 2 lfiJ.._ L q,.,_ I 1J .. II u +- s ... If~ .. v v 

Pn.CJ,n- - s~ 

I !1.( 2 z 
h.dv P ... lfi,.,l/v + S,..QI;{ ... d..,.) 

(21n) 

P>~- 4 ... - s~ 
:/.. 

0TMeTHM, l:ITO S n f p,. '} 11. , T. K. B npOTKBHOM CJiyqae, Ka.K flOKa-

3aHO B JieMMe I' (~n. ~ ... , ~ ... %.,.)€'/' ,!Vlli scex a. ... 1 e ... . 
flpe~nOJIO*KM, l:ITO cnpaBe,IVJKBO XOTli 6~ 0~0 H3 ~Byx HepaBeHCTB 

11 - Z fi.. 2 - Z 6. Z 
11 ~j/1~ < _!!!::_ I ~rLiu. H Hilfv < ~ lfZ.,/1.., 

n~~ n~-

B CHJiy (I4) H TOI"O, tiTO :Je (lf~,:h)~ a~n. + t!.,_ 
a TaK~e B CHJIY Jie~ 2 

p ... q,.,.- S~ >-- C0 :: C<Jrtst >0. 

B e1my (I?) -- -:. pq, - .s >-- c 0 > 0 . 

KpoMe Toro, B CHJIY (I?) H Hamero npe~oJio~eHHli 
t Z IZ g~ 

a.. < tirrt- a.- .. 't. ~ < t~ ~ 
II ~II~ n-::;-;., ff iJ..-!1~ ' HU" n:-:;-.., 0. ,./{

2
11 

Ho Tor~a ( nocKOJibKY (a_., i , g~ i ) € 7' 
\ 11411,. /llJv 

) H B CHJiy (I?): 

1f.(O.o~ &.i )-j_{ .t 1t .tn'-f f2(tJ-~.t{-tJ dtj 
II~ II"' ' lt'ill v - 4 a.... +t1" t a.. E.., j}Ci) 11~1~ Hil~t:. ::: 

0 

2.g.t oO .t .t 
lim. 1 fo(i) If n {t) '1:1.."' (t) cit } ( 

{ 
.t g 2. ao • 

= t ll-o + " + H~ll~ Hill~ tt--4-0D 0 t 

z 1 Urn.. 
If --

/1.-00 

.t "" 

{ 
2. ~~ 0-~,_,.,_ lfo(t) 

a.,o.,_ + """' -t- lf1rt tf~ U"'tf~ 
0 

"" Um. ';t(. (~n. ~n) == ~nJ de (~,;l), 
1 (Y,Z)£T ~-t-+ac 

l:ITO npoTeBopet~HBO. 

8 

~~ (t) ~ ~ {-t) eft J 
tl 

t 
t'. 

TaKHM o6pa3oM, ~oKa3aHO, t~To ( ~, ~) € T. 
KpoMe Toro, ':!e ( g, i) =- 1-n.f ';}( ( ~, l.) , T. e. ~oKa3aHa 

( ~,l-)~T 
JleMMa 5. Cy~qecTByeT TOtiKa ( ij' 'j, ) e r TaKaa' l:ITO 

Jt(~, i) = inJ "Je. ('cj,i-). 
c~,'lleT 

TaKKM o6pa3oM, ( ~ , i ) - KpHTHt~ecKaa TOt~Ka rPJHKl\HOHaJia 'Je 
Ha MHO~eCTBe 'f' . 

0TMeTKM, l:ITO B CHJIY TOI"O, l:ITO pq. - S2 f 0 , a TaK*e B CHJIY 

JieMM 2 H 3 _ BeJIHtiHHa p q, - s.z. 1 o ~JIH scex Tot~eK ( ';j, ~) , 
6JIK3KHX ( ~ , _L ) B TOnoJIOI"HH npocTpaHCTBa W l ( ~ CP) X 

1 tul~ Hll/v 2 -- -1. w,_ (o ""') 1 npMtieM pq, -s - p q,- s npH 
(\.1 ~) ~ (L' , ~ ) l CJie~OBaTeJibHO, CJiqeCTBJIOT G.-:'l-(';J,l) ,(,,t{:f.'!c) 

d' llyll.. ""'"" TaKHe, tiTO ( Ov':j , ~ ~) e T ,!Vlli BCeX TOtieK ( 'a,;;.,) ~OCTaTOtiHO 6JIH3-

KHX ( _L ! ) 
11'311 ... ' Tiii· . 

KpoMe Toro, B CHJIY ifx>PMYJI (I?) , a.,(~ 1 'i) H f. ( Y, 'l > - rJia,n.KHe 

tWHK~H 1;\ H 'i: • 
flo TeOpeMe 2. 2 K3 pa60T~ / 8/ ( ~, ~) - KpHTHtleCKM TOtiKa cpyHK-

l\HOHaJia :It . CJie~oBaTeJibHO, ( ~ > i ) - CJia6oe pemeHHe CHCTeMbl ypaB-

HeHHi\ {6)-(8). McnoJibaya TO o6cToaTeJibCTBo, t~To ~ , i - HenpepHB

Hbl, Ta.K ~e, KaK B pa6oTejgj, MO~O ~OKa3aTb, l:ITO ( :j" 
1 
~) - KJiaCCHtie

CKOe pemeHHe 3a,JJ,atiH {6)-{8). 

,l¥>KMeM, t~To IPJHKI.IHH 4 _ i - noJIOlltHTeJibH~ nPH t > 0 • KaK 
HeTpy~o y6e~Tbca, TOt~Ka (I~ I , ( i: I) E T H 'f(t~l,/;;.1)= i.nf Jl{~,-J.) , 

_ _ 1\j,:>)ET 
noaTOMJ (I~ 1, I ;!.I) TaKJI(e asJiaeTcn: KJiaccHt~eCKKM pemeHHeM 3a~at~H 

{6)-(8), tiTO B03MO~O J!HIIIb,eCJIH ~(tbo, ;i(t)>O npH t>O. 
li13 TeOpeM~ 8 Ha c.64 KHHrH / 57noJiyqa,.: ~(t):=O(f-.fi;;i),l:elt>•O(i~) 

npH t-oo . Tot~Ho TaK Jl(e, Ka.K B pa6o'l'e/6 3TO ~eJiaeTCR ,IVIa o~oro 
' -·r ' JpaBHeHHli, MO~O ~OKa3aTb 1 l:ITO ~ ( o) <."" 1 ~ 0 <.. 00 , K, CJie~O-

BaTeJlbHO, ilJJHKl\HH ~ 1 u.r J~OBJieTBOpniOT 3a,D,at~e (3)-(5). 

HTaK, ~oxaaSHa TeopeMa. EcJIH tflJHKI.IHn pfl> y~oBJieTBOpae'l' ycJio

BHD O<..~(t)!, i TO CHCTeMa ypaBHeHHii (J)-(5) KMeeT pemeHHe (U, l;-) 
- ' ' r~e l.dtho , \i'l-n>o npHt"?O. 
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IHAKOB n.E. 5-82-67 
C~ecTaoaaHHe nono•HTenbHWX peweHHH a MOAenH nHHAHep -~ARHHHa 

HccneAYeTCR TPeXMepHaR MOAen~ nHHAHep -~ARHHHa. O~aeTCR aapHa~HOH
HWH MeTOA, npHMeHRBWHHCR AnR OAHOrO ypaBHeHHR. AnR CTa~HOHapHOrO HenHHeH
HOrO YP8BHeHHR 3nnHnTH~eCKOrO THna, KOTOpoe B03HHKaeT npH paCCHOTpeHHH pewe 
HHH MOAenH cne~HanbHOrO BHAa, nony~eHW AOCTaTO~HWe ycnOBHR cy~eCTBOaaHHR 
HeTpHaHanbHoro peweHHR (u, v) 3aAa~H, rAe u > 0, v > 0. 

Pa6oTa BWnOnHeHa B na6opaTOPHH BW~HCnHTenbHOA TeXHHKH H aBTOMaTH3a
~HH OHRH. 

t~HMB ~HBHHOrO HHCTHTyTa RAePHWX HCcnBAOBaHHA. AYeHa 1982 

Zhldkov P.E. 5-82-67 
On Positive Solutions In the Llndner-Fedyanin Hodel 

The 3-dlmensional Llndner-Fedyanin model Is studied. The variational 
method applied to one problem Is generalized. For the nonlinear ellipti
cal equation which appears at considering solutions of special type suffi
cient conditions of the existence of nontrivial solution (u, v) of the pro
blem, where u> 0, v> 0 are investigated. 

The Investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JJNR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 . 
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