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B HaCTo~~e~ pa60Te ~ccnéAyeTcR Bonpoc YCTO~4~BOCT~ peweH~~ 

B~Aa 6ery~e~ BonH~ B Knacce y6~Ba~~~x ~YHK~~~ AnR 0606~eHHoro 

ypaBHeH~~ beHmaMeHa - 60Ha - MaxoH~ (GBBM) 

U t + (a (u) ) x - U tu: = Q, x ~ R, t > O 

/1/ 
a (O) = O, u(x. O) = g(x) • 

/1/
B AOKaaaHO cy~ecTBoBaH~e eA~HcTBeHHoro rn06anbHoro pewe-

H~R ypaBHeH~~ 6eHmaMeHa - 60Ha - MaxoH~ IBBMI 

U t + u x + uu x - UtI:x = O• 

nOA06HO ypaBHeH~~ KopTeBera - Ae $p~aa, ypaBHeH~e IBBMI MOAen~
pyei $~a~4ecK~e npo~ecc~, B KOTÓP~X npo~cxOA~T ypaBHoBew~BaH~e 

A~cnepc~~ ~ cna60~ Hen~He~HocT~. OTMeT~M pa60TbI / 2 • S / , rAe ypaB
HeH~e (GBBM) paccMaTp~BaeTcR AnR 60nbw~x pa3MepHocTe~ npocTpaH-
CTBeHHO~ " nepeMeMHO~ " x~rRn 

~ ~ccneAyeTcR Bonpoc cy~ecTBoBaH~~ rno
6anbHoro peweH~~ B aaB~C~MOCT~ OT nOBeAeH~R $YHK~~~ a(~ IB~A 

Hen~He~HocT~/. 

B· pa60Te 14/, ~cnonbaYR cneKTpanbH~~ MeTOA, 6eHmaMeH nOKaaan 
YCTO~4~BOCTb $OpMbl peweH~~ B~Aa yeA~HeHHO~ BonHbl AnR ypaBHeH~R 

188M/. 
OCHOBH~M peaynbTaToM HacTo~~e~ pa60T~ RBn~eTC~ AOKa~aTenbcT

BO YCTO~4~BOCT~ $OpM~ peweH~~ B~Aa 6erY~é~ BonH~ An~ ypaBHeH~~ 

(GBBM) B cnY4ae, KorAa Hen~He~HocTb a(u) YAOBneTBop~er HeKOTO
p~M eCTeCTBeHH~M ycnoB~RM. B 4acTHocT~, B BamHOM cnY4ae CTeneH
HO~ Hen~He~HocT~ (a (u)) x "'" ±u pu x nonY4aeTcR YCTO~4~BOCTb An~ 

nlO60ro p > O. 

1.	 TEQPEMA CYmECTBOBAHH~ rn06AnbHOrO PEWEHH~
 

3MA4H KOWH
 

YMHO>KaR 111 Ha onepaTOp (1- a2 ) -1 ~ ~HTerp~py~ no 4acT~M, 
x 

nonY4~M ~HTerpanbHoe ypaBHeH~e 

t 

u(x.t) =Au = g +Bu = g(x) + r r K(x-')a(u)d'dr, 121 
o -00 

rAe 
1K(x)	 - sgnx. exp(-lxj), u(x, O) = g(x) • 
2 

I~Yllbi1elUi~A R&.~ t u© ü6'!>emm bIHHHCTHTY lIAepHt~c eAOBaHHH ,Uy6H8, 1987 1.. T 
tnl~tJ!JMX 6CC~e1l0E14umd 
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0603Ha4v1M -repea It: '1'= Cb(R x[ 0, T]) npOCTpaHCTBO HenpepblBHblX
 
<PYHK4l-1~, paBHOMepHO OrpaHl-14eHl:ibIX B oõnacrn R x [0, T].
 

1(R)

fleJV1.JV1.a 1. nYCTb a(u) ç C l-1 nYCTb g(x) - HenpepblBHafl <PYHK

4l-1fl Ha R l-1 sup [g'(x) I;;; b < 00. Toraa cyuiecr ayer to(b) >0, Ta
x ~R 

xoe , 4TO l-1HTerpanbHoe ypaBHeHl-1e /2/ l-1MeeT peuieuae utx, t ) , 
u(x. O) = g(x) l-1 u(x. t) I;; It:t . 

o 

Ilo 7{ a 3 a me.fl bem 6 o • nYc T b V i .ç It:t , Ilv.I\It: < R. i = 1,2.
o 1 t /t o onpeAenl-1M AOnOnHItlTenbHO/. TorAa o 

IAv1 - Av2 I = IB v 1- Bv2 I ~ IIv 1 - v 2tII~t' a (R) t • /3/ 

r,qe a(R) ~	 sup la'(x) I. 83flB sup B /3/, nonY4l-1M
 
[x 1.$&
 

IIAv1-Av21IE~toa(R) IIv1 -v 2 11t: ' toa(R) ~ 0<1. /4/1

to	 to 

8 4aCTHOCTl-1, li Bv 11 It: ~ellvnt: l-1 OTCIOAa 

lIAv II It: ~ b + O11 vlllt: ~ b + OR .:: R • b ~ (1 - e) R.	 /5/ 

Teneps Mbl MO}/{eM nonoxar s () = 1/2 l-1 R = 2b. 4TO naer 

t < 1 .	 /6/ 
o - 2a(2b) 

TorAa ycnpBl-1fl /4/ l-1 /5/ 06eCne4l-1SalOT HenOABl-1}/{HYIO T04KY u(x.0 ç 
.çlt:t'o onepa ropa A. JleMMa AOKa3aHa. 

04~BItlAHO, peWeHl-1e u~,t) l-1HTerpanbHoro ypaBHeHl-1fl /2/ He
npepuauo Al-1<p<pepeH4l-1pyeMo no t , l-1 Anfl T ~ to 

00 

U t = (Au) t	 = J K (x - () a (u) d' ~ 't:T • 
-60 

OTCIOAa BItlAHO, 4TO Ut l;ienpepblBHo AItl<p<pepeHL.tl-1pyeMa no x l-1 

U = a(u)	 - i re-lx-'la<u) d' ç. I(?T /7/
tx 

-00 

Tenepb, ecnl-1 AonYCTl-1M, 4TO g(x) - OrpaHl-14eHHafl <PYHK4l-1fl Knacca
 
c 1(R) , TO 1tl3 /2/ B~TeKaeT, 4TO u~,t) - Henpep~BHO Al-1<p<pepeH

4l-1pyeMa no x. CneAoBaTenbHo, M~ MO}/{eM npOAl-1<p<t>epeHu.l-1pO~aTb /7/
 
no x . nonY4l-1M
 

.. CIO 

= (a(u)\ + r K(x-')a(u)d'=(a(u))x+Ut.u t xx 
-00 

TaKl-1M 06pa30M, M~ nonY41tlM cneAYIO~YIO neMMY. 

2 

ç. C l(R),Jl enna 2. nYCTb a(u) ~ C l(R). g(x) sup Ig(x)\ < 00 

- x çR 

Itl nYCTb utx, t) t;;1t: '1' - peure-u-ie ItlHTerpanbHoro ypaBHeHltlfl /2/, cy
~ecTBy~~ee B Cl-1ny neMM~ 1. Tor,qa u~, t) flBnfleTCfl peweHVleM 
ypaBHeHVlfl /1/, x ç R, t 1;;[0, T] H UX1 ut' UtX• U txx ~'t:T. 

CJ7eOcmaue. EcnVl lirng(x) =0 npl-1 x .... ±oo, TO Iím u e Tim u ç « > 

= Iímu tx = ° np l-1 x .... ± 00. 
YTBep*AeHVlfl cneACTBVlfl B~TeKaIOT Vl3 Toro <paKTa, 4TO ecnltl <PYHK

4l-1fl v(') - HenpepblBHafl VI limv«() :::: ° npn ( .... ±oo, TO r axoe *e 
CBO~CTBO ItlMelOT VI $YHKL.t1tl1tl 

00r e - \x~v«() d ( , r K(x - () v «() d ( . 
-00 

KpOMe Toro, HY}/{HO Y4eCTb, 4TO u(X,t) flBnReTCfl npe,qenOM nocne
AOBaTenbHOCTItl nl-1Kapa AUn_l' uo=g.Un:::: 

/l'YCTb r eneps g(x) ~ Cl(R)nHl(R)/3AeCb Itl B AanbHeHweM H 8 ( R), 
s ::: 1 - npoc r paac r ao C060neBa co c r aunap r uoà HOPMOll; i \·1 \ B /. no
MHO}/{ItlM /1/ Ha u(x, t) Itl nponu r er pnpyer« no x Itl t B 06nacTVI 
[-N, N] x [0, t l. nonY41tlM 

N N
 
J (u 2 + u;) dx - J (g 2+ g,2)dx
 

-N -N 
/8/ 

t . N 
= r [-2ua(u) - P(u) + 2uu ] ! dr,

tx o	 -N 

r,qe 
4J 

P(eb) = -2 r a(s) ds • 
o 

YCTpeMnAA B /8/ N K 6ecKoHe4HocTItl, B cltlny Toro, 4TO g(x) ç 
ç C1( R) nH l(R) V1 YTBep*AeHltlfl neMMbl 2, nonY41tlM 

Q (u) = r(u;+ u ~) dx :::: r(g 2 + g '2) dx npltl t t;; [ 0, t ]. 
-<xl 

OTC~Aa, npltlMeHAB HepaBeHCTBO C060neaa 

ih 112 
sup Iutx, t o) 1~ Ilu(x, to)11 == Q (u) =Q (g)
 
x ~R
 

Itl a03Bpa~aRCb K o~eHKe /6/, MO~HO YTBep*AaTb, 4TO, nOBTopflR 
paCCY~AeHItlR, npltlBeAeHH~e B neMMe 1, nonY41tlM rn06anbHoe no ape
MeHH peweHV1e u~,t) ypaBHeHItlR /1/. M~ nony41tlnVl cneAYIO~YIO Teo
pe-iy. 

3 



TeopeMa 1. nYCT b a (u) G- C 1( R), g(x) ~ c-n H 1. Torna ypasHe
H~e /1/ ~MeeT eA~HCTBeHHoe rno6anbHoe peweH~e /B KnaCC~4eCKOM 
cMblcne/ u(x, t), x ~ R, t 2. O, u

X
' U t' ' U tu: <:; leC)Q'u tx 

Ilotcae am en» ema o. EA~HcTBeHHocTb peWeH":1f1 BblTeKaeT ~3 cne
AY~~~X CTaHAapTH~X paccymAeH~~. ~onycT~M ·npOT~BHoe ~ nonom~M 

W :o:: U1- u2' rne uI (x, O) == u2 (x, O) =:·g(x). ,Unfl W ~MeeM ypaa-
HeH~e 

W t	 +[(a(Q1»x -(a(u 2»x] - =0, w(x, O) ==0. /9/W txx 

YMHom~M /9/ Ha W ~ npO~HTerp~pyeM no x B ~HTepsane [-N,NJ:
 
N N
 

.r (ww, + wxwtx)dx - .r (a(u 1) -a(u +

2»wxdx

-N	 -N 

N+ [(a(u 1) - a(u - wW ] I ==0.
2»w t x	 -N 

YCTpeMnflR N~oo ~ onar s nons ayac s neMMO~ 2 ~ TeM, 4TO W '= 
tx 

= Wxt ' nonY4aeM 
00 00 

r (WW t + wxw xt)dx - .f (a(u1 » - a(u 2» wxdx == o. 
-~	 -00 

VlMeeM 
00 00 

J (a(u 1) -a(u 2» wx dx .~ C(t) I lwllwxldx .SC(t)Q(w). 
-00 -00 

3AeCb C(t) == sup la'(s)/, r Ae A == A(t) = max (sup lu 11 , sup IU 1) . 
aJ;;;[.-A,A]	 2xt;;.R xt,;RTorna' 

dQ 00
 

- = 2 .r (w W t + wx W xt ) dx 6 2C(t) Q.

dt -00 

t
 
Q(w) ~[Q(w)] . exp( rC(t)dr).
 

• t=O o 

OTclOAa Mbl n0I1Y4aeM, 4TO Q(w) = O, TaK KaK [Q(w)] t:o::O= O. Cne-
AosaTenbHo, W =0. 

B03Bpa~aRcb K ~HTerpanbHOMY ypaBHeH~~ /2/, HecnomHO nOI1Y
4~Tb cneAy~~~e YTBepmAeH~R. 

Te opema 2. nYCTb a(u) E- CS(R), g(x) <:;Hs(R), r ne s » 1. Tor
Aa cy~ecTByeT eA~HCTBeHHoe rno6anbHoe peweH~e u(x,t) ypaBHe
H~fI /1/. np~ 3TOM u(x,t) (;.C([O, ,(0); HS(R», ti (x,t) ç;C([O,oo); 

8+1	 2 2
H (R» ~ Q(u) == J00 

(u + u )dx He 3aB~C~T OT t J;;; [O, ~.x 
-00 

4 

OTMeT~M, 4TO np~ S > 1 ufx, t) aanaer ca KnaCCVl4eCK~M pewe
Hl4eM ypaBHeH~fI /1/, a npn s = 1 u (x, t) aanaerca L 2 - peureuu
eM /1/ /T, e. Anfl ruoõor-o t ~ ° /1/ YAOBneTBopfleTCfI n04TVI SC~AY 
no x /, 

x 
nonom~M v(x,t) == .r ut(y,t)dy. Torna /1/ aaruuuer ca B B~Ae 

-00 

v	 - v + (a (u) x == O. /10/
x xxx 

YMHomafl /10/ Ha v ~ VlHTerp~pYfl no x, nony4~M 

00	 00 00 

O::::	 J (a(u»x v dx :::: - (a(u) vxdx :o:: ~ J P:(u) Utdx , /11/ 
-00 -00 -00 

r ae P(<t» = -2 ta(z) dz , 
O 

BBeAeM Hen~He~H~~ $YHK~~oHan 

E(u) == Q(u) + .r P(u) dx == r(u~ + U 2+ P(u» dx , 
-C)Q 

KOTOP~~ He 3aB~C~T OT t /B c~ny /11//. E~) 6YAeT VlrpaTb cy
~eCTBeHHY~ ponb s AOKasaTenbcTBe YCTO~4~BOCT~, 

2,	 YCTO~4V1BOCTb PEWEHVlR BVlAA 6ErYmE~ BOnHW
 
YPABHEHVlR /1/
 

3a$~Kc~pyeM KOHCTaHTY C, TaKY~, 4TO DO) < 1, VI 6YAeM ~c-
c 

KaTb peweH~fI /1/ B B~Ae 6ery~e~ BonH~: 

u(x, t) = '<1l(x -ct), '<l)(y) ç; C3 (R), 

/12/ 
'clJ (y) = 'clJ' (y) = <l)" (y) == o npa Y == ±<Xl. 

nOACTaBnflfl /12/ 8 /1/ ~ ABa pasa ~HTerp~PYfl, nony4aeM ypasHe
s 

H~e 'clJ,2= U('ctJ, c), rne U(8, c) == 8 2 - ~ .r a(z)dz. ,UonYCT~M, 
c O 

4TO $YHK~~fI U YAOBneTBopfleT ycno8~~: 

/H 1./ Cyuiec r ayer KOHCTaHTa A == A (c) > O, r axaa , 4TO D(A, c) == 

O,	 au (A, c) f: 0, U(s, e) > ° Anfl O < s <\A • 
as 

Ecn~ /Hl/ aunonuae rc a , TO VlCKOMoe peure-oie '<1J='<1l(y, c) on-
A 

penenaerca np~ nOMO~~ $opMynbl r _~s__ = Iy I. KaK B/5/, Mom
'<1l v/U(s,e) 

5 



I

4 

HO noxaaa r s , 4TO '<I>(y, c) aanae r ca '-ieTHol:1 4>YHK~lo1el:1 OT y, '<NO,e) = 
, a<ll 

= A, O < <I> (y, e) < A y " °, --- (y, e) = O <: > y = °.ay 
,Llanee, -<1>(y, e) AIo14>4>epeH~Io1PyeMa no napaaer py e 101 npouaeonuae 

àJ+ k
 

_ , 'CtJ (y, e), j + k .< 2, k.< 1 , axcnoaexuuans ao y6blBalOT
 
~J~k - 

ripa \yl -+ 00. 

Uenb HaCTOfl~ero naparpa4>a - AOKa3aTenbCTBO YCT0l:14101BOCTIo1 pe

WeHl4fl ctJ(x - et) ypaBHeHIo1f( /11 OTHOCIo1TenbHO nceBAoMeTplo1KIo1 

deu, <Xl) =	 inf II u(x, t) -'<Xl(x -, - ct) 11 1 , /13/ 
,r;. R 

BTopoe OCHOBHoe npeAnonomeHlo1e: 

/H2/	 ..!.. ~ Q(<Xl) > O.
 
e de
 

C$opMynlo1pyeM OCHOBHOI:1 pe3ynbTaT HacTofl~el:1 pa6oi~. 

Te opeMa :3. nYCT b esmorn-aor ca ycnoana /H 1/ 101 /H 2/ 101 nYCTb 

u(x,t) ç. C «0,00); H1(R)) - peuieuae ypaBHeHlo1fl /1/ c Ha4anbHblMIo1 

AaHHblMIo1 u(x, O) = g(x) r;. H 1 (R), CYll4eCTBYIO~ee a cany r eopexu 2. 
Torna Anfl KamAoro l > ° CYll4eCTByeT a> O, r axoe , 4TO ecru-
d(g, <1» < 8, TO deu, <1» <l Anfl ac ex t ç; [0, 00). 

,LloKa3aTenbcTBo TeopeM~ 3 OCHoB~BaeTCfl Ha cneAYlOll4eM YTBepmAe
HIo1Io1. 

flpeo.rzoxe Hue 1" Cy~ecTBYIOT nonoxa r ene aue nocroauuue
 

ao,.m, -He 3aBIo1Cflll4101e OT t , r axae , 4TO ecna deu, <Xl) <8 0 101
 

Q(g) =	 Q (<Xl) , /14/ 

TO 

1 der	 1 2 )- ~ =	 -(E (u) - E (<Il)) > md (u, <Xl • /15/ 
e	 e 

nplo1 nOMo~101 npeAnomeHlo1fl 1 TeopeMa 3 AOK~3~BaeTCfl TaK me, 
KaK B/ 5/ . 

Tenepb AOKameM npeAnomeHlo1e 1. 
3a<t>Io1Kclo1pyeM t ?O.MomHo nOKa3aTb/6 •7/ , 4TO inf B /13/ AOCTIo1

r-aerca B KOHe4Hol:1 T04Ke ,=, (t) • nonomHM h (x, t) =u (x, t) 
- <I> (x - , - et) , Ta K 4TO deu, <Xl) = II h 111 " Ilepenaurea paBeHCTBO 
/14/ B BIo1Ae 

2 C'<Xl- <Il'" , h) + II h II 2 = °. .	 /16/
1 

nplo1 nOMOll4101 TomAeCTBa 

-e'<Xl -	 .1.P'(<Xl) + e <Xl" = O /17/
2 

'1	 B~BOAIo1M paBeHCTBOI, 
\ ~	 .r P' ('ctJ) h dx = II hlj; . /18/
• 

Tenepb, Io1cnonb3Yfl /18/, nonY4aeM 

1 1 
- ~E = - r (P(u) - P(<Xl))dx = e e	 . 

I"}' 
= l. r cI?' ('<Xl) h + P "('<Xl + oh) h2 ) dx = (Lh, h) + I , 

~,
 e '	 2
 

rAe 

d 2	 a '( <Xl) d 2 U"(~ )
L = - -- + 1- -- = - -- +--

dx 2 e dx2 2
 

/19/ 
I = r .!...(a' (<1» - a' (<Xl + Oh)) h 2 dx, 0~8~1. e 

3a<t>Io1Kclo1pyeM y 101 npoAIo1<t><t>epeH~lo1pye~ no e TomAeCTBO /17/, a nOTOM 

nonomlo1M y = x - , -- ct , nonY4101M 

/20/-<1>" - <1> a= e L '<Xl ( <1> = de%>').
 
c c de
 

Cnenoaarens ao , (L<1J ,<Il ) == .!...(<Xl" - <li, <1J ) __1_ -!..Q(<1J). Y4Io1Tbl:;:0 

c o e c 2e de
 
aa fl ycnoane /H 2/, OTCIOAa BbIBOAIo1M, 41'0
 

/21/(L <Xlc'	 <1J c ) < O• 

•C APyrol:1 CTOpOH~, 1013 /16/ 101 /20/ B~TeKaeT 

1 2	 /22/
(L <Xl , h)	 = -11 h 11 .1c 2e 

B AanbHel:1weM npa nonY4eHIo1101 o~eH~101 Anfl ~ ôE Mbl 6YAeM cyurecr 

BeHHO	 Io1cnonb30BaTb cneKTpanbH~e cBol:1cTBa onepaTopa /19/ H CO

OTHoweHlo1fl /21/ 101 /22/. ~3-3a HHBap~aHTHOCTIo1 L OTHOCHTenbHO' 

CABHra apryae-rr a x .... x + r cnexr p L He 3aSHCIo1T OT t , TaK «a K 

,]
 
1 U"("')	 1 U"(O) 1 a '(0)


nOTeH~lo1an - '.... CTpeMIo1TCfl K npeAeny (7 = - ... - -->
2	 2 c 

0Cl> O npa [x 1-+ , TO oneparop L HMeeT HenpepblBHbl1:1 cnexrp GaBs = 
= [(72,00). 0603Ha4HM 4epe3 f > ° caaoe Manoe nonoxarensuoe 

c06CTBeHHoe 4101cno onepa r opa L / ecnu L He Io1MeeT .nonomlo1TenbHblX 

c06CTBeHHblX 4l11cen, nonomlo1M e =(72/. ~3 paBeHCTBa L'cIl'=O· 
101 CBol:1cTBa <Il B~TeKaeT, 4TO Henonomlo1TenbHaR 4aCTb cneKTpa L co

~epmlo1T ABe T04KIo1 À _ <° H À o = O. 0603Ha4101M -iepea ep_ HOpMlo1pO
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BaHHY~ C06CTBeHHY~ ~YHK~~~, COOTBeTCTBY~~Y~ C06CTBeHHOMY 4~C

ny À_. ~ I~ 

Tenepb npeAcTaB~M h H'~c B B~Ae 

h = h_ + h O + h+ ' '<1J c = f _ :+ f O + f + ' 

rAe 

(h, ct> ')<1J' ,
h _ = (h, 1> _) 1> _ , 

h O
= 11'~'1\2 

'<1J' •f_	 = (ct>c,1>_)1>_, 

~cnonb3YB opToroHanbHocT~, nonY4aeM 

(L ct> ,h) = À (f ,h ) + (L f h ),
c - - - +

I 

+ 

2 /23/
(L h, h ) = À li h \1 + (Lh ,h ) , 

- - + + 

(L'ct> ,q, ) = À I! f II 2 + (L f ,f ). 
c	 c - - +. + 

/21/ ~ /22/ B B~Aenp~ nOMO~~ sBeAeHHwx ~YHK~~~ 3an~weM
 

/24/

(Lf+' f +) < - À _ I1 f J I 2 , 

/25/
(Lf+, .h+) = ~c \lhll ~ - À _ (f _, h _) • 

CneKTpanbHoe pa3nomeH~e onepaTopa L AaeT
 
/26/


(Lh +' h+) ~ f \\ h+ 1\2 .
 
Ha oCHOBe CooTHoweH~~ /23/-/26/ ,cneAYB paccymAeH~BM B /5/ , np~-

AeM K HepaBeHcTBY
 

(L h , h) ~ m2 \ \ h I\2 - m3 I\h !I ~ + fi 4 \ \ h I\~ ,	 
/27/ 

r ne nocr oaaaue m > O, j = 2,3,4, He 3aBIr1CBT OT r , ~3-3a He
npepueuocr n a '(z) j B cer ae-rr e [-° 0 , A + ° ] ripa 1 h \ ::; 1 \ h \\ 1 ~
 0 
::;8 0 t-iMeeM 

• 

/28/ f
\1\	 5! :2\\h\\2 

~3	 /27/, /28/ t-i HenocpeAcTBeHHo~ O~eHKt-i 

8 

-!.M: > 11 h II 2 - m II h 11 2 , m = max [1.. a ' (z) I
c-I 1 1 - c
 

zG[ -õ .A"+ ô ]
 
o o 

cnenyer , 4TO npa d (u, '<I» = I! h 111 < [)O t-iMeeT MeCTO HepaBeHCT BO 

.!.~E > m Ilhll 2 = md2(u, '<1>).
C - 1 

3.qeCb KOHCTaHTbl [)o"m He aaeucar OT t , Ilpennoxeaae 1, a B /Y1e- 11 

CTe c H .... M TeOpeMa 3 AOKa3aHbl. 
Ilpusce p , PaCCMOTpt-iM ypaBHeHt-ie 

/1±/
U t	 ±U p U x - U txx = O• 

Ycnoaue /H 1/ esmonaaer ca npt-i C > O Anfl /1 +/ t-i npt-i c < O .qnfl 
/1- /. Peureuue u(x, t) = 4l(x - ct ) t-iMeeT Bt-iA 

''''() (I c 1(p + 1) (p « 2) 2 PY ) 1/p 
'l' Y =	 sech - • 

2	 2 

Torna Q(<1l) =c2/~M, rAe M> O, He aaauca r OT c. O'rciona .1...clQt~>
C~ 

> O t-i, cnenoaarene ao, '4> aanaer cn YCTO~4t-iBbIM Anfl ruoõoro n> O. 
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