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ICHYBAHH.H KJIAcuquoro P03B' .H3KY 
MIIDAHOi' 3AJJA qJ )];JI.ff JIIHIU:HOrO 
rmEPEOJIJquoro PIBH.HHH.H ,llPYroro IlOP.H,llKY 
The problem on solvability of a mixed problem for a linear hyperbolic partial-differential equation of 
second order is studied. The minimal necessary and sufficient conditions are found for the existence of a 
unique classic solution of this problem. 

BHB'laJOTbC.11 nHTaHH.11 po38' jlJIIOCTi omlid Miwa11oi Ja/la'li AJU JiiHiAHoro rinep6oJii'IHOro piBHJIHH.11 B 
'laCTHHHHX noxiAHHX Apyroro nopllAKy. BcTaHOBJieHi MiHiMaJibHi 11eo6xim1i Ta AOCTaTHi YMOBH ic
HYBaHH.11 €AHHOro KJiaCH'IHOro po3B' Jl3KY AaHoi JaAa'li. 

Po3r JUIHeMO mt:TaHH51 icHyBaHH51 Ta €,lJ.HHOCTi KJlaCH'-IHOro po3B' 513KY MiwaHOl 3aJ].a'li 

a2u a2u dU dU at2 - dX2 = b(x, t)ar + c(x, t) dX + k(x, t)u + f(x, t) , 

u(0, t) = u(1t, t) = 0, 0 s ts T, 

( 0) _ ( ) du(x,0) _ ( ) 0 < < 
u X, - <p X • dt - "' X • - X - 1t . 

(1) 

(2) 

(3) 

.HK BiJJ.OMO [1], MiwaHa 3a.D.a'la (1) -(3) eKBimweHrna B o6nacTi n7 = {(x, t): 0 s 
s X s 1t, 0 s t s T} TaKitt MiWaHitt 3a.D.a'li .ll,J151 rinep6oni'IHOI CHCTeMH nepworo 

nOp51.ll,Ky: 

dU; dU; ~ I ) ~ ( ) . 1 2 3 :) + a;~ = L., aij\X , t ltj + Ji X, t • I= , , • 
ot cJX j=I 

U1 (0, t) + U2(0, t) = 0, U1 (1t, t) + U2(1t, t) = 0, 

u1 (x, 0) = 'lf(x) + <p'(x) = <p1 (x) , 

u2(x, 0) = 'lf(x) - <p'(x) :!! <p2(x), u3(x, 0) = u(x, 0) = <p(x) !!! <p3(x), 

(4) 

(5) 

(6) 

u3 =u, a=(-li. i=l,2, a 3 =0, f,=f(x,t), i=l,2, /J=0. (7) 

a KoecpiQi€HTH aij, i,j = 1, 2, 3, yrnop!OIOTb MaTPHWO 

[ 

(b(x,t)+c(x,t))/2 (b(x,t)-c(x,t))/2 

(b(x,t)+c(x,t))/2 (b(x,t)-c(x ,t))/2 

1/2 1/2 

k(x ,t) l 
k(x,t) . 

0 

(8) 

3ayBa)KHMO, ll(O 3a.ll,a'la (4)-(6) a KJlaCi cpyHKQitt U;(X, t) e C 1(TT7), i = I. 2, 3, 

eKaiaa.nettTHa CHCTeMi ifrrerpaJibHHX piBH51Hb THny BOJlbTeppa [2]. llJIH HaTTHCaHH51 

CHCTeMH iHTerpa.nbHHX piBHRHb npHnyCTHMO, ll(O T> 1[ I 2, i nposeJ].eMO qepe3 TO

'IKH (0. 0) i (1t, 0) BCi xapaKTepHCTHKH CHCTeMH (4) e npRMOKYTHHKY nT. lle 6y-

AYTb np51Mi x = t i x = 1t - t, RKi nepeTHYTbCR a TO'IU.i ( 7t / 2; 1t I 2 ); Po3r JI51HeMo 

npRMOKYTHHK TT71 = { ( x , t) e R 2 : 0 s x s 1t, 0 S t s 7t/2}. BKa3atti xapa

KTepHCTHKH noAiJI51Tb Aoro ua TPH 'laCTHHH X. X 1 i X2, 51:Ki e TPffKYTHHKaMH, 

© IO. 0 . MHTPOilOJihChKHti, JI. f . XOMA, 1993 
1232 ISSN 0041-6053. YKp. MOm. JKypH., 1993, m. 45,NV9 



ICHYBAHI-151 KJlACH'-IHOfO PO38'513KY MIWAHOI 3A}1Al.JI __ _ 1233 

npH'-IOM)' 06JiaCTb 6 o6Me)l(ella xapaKTepHCTHKaMH X = t, X = 1C - t j BiCCIO Ox (t = 

= 0); o6naCTb ~ 1 - Bicc10 Ot (x = 0), xapaKrepHCTHK0I0 x = t i npJ1M010 t = 1C I 2; 

o6;mcTh K 2 - xapaKTepHCTHK0I0 x = 1t - 1; np>1MHMH x = 1, 1 = 1t I 2. 

B 3arani, npJ1M0KYTHHK Ilr M0)l(Ha po36HTH np>1MHMH t = 111t I 2 ua CKiH'leuue 

'IHCJI0 npJ1MOKYTHHKi B, Bcepewrni JIKHX xapaKrepHCTHKH x = t -kn I 2, x = 1t + 
+ kn /2 - I , k = 0, 1, ... '11, nepeTHllal0TbCJI (y mmaJl,Ky, K0JlH xapaKrepHCTHKH He 

nepenmaioThCJI (kn I 2 ~ t < (k + 1 )1t / 2, □OJl.aJihwi MipKyBaHHJI ananori'IHi). 

T oiviy 06Me)l(HM0CJ1 po3rnJ1J1.0M Miwaiioi 3Ma<Ji (4)-(6) B npJ1M0KynmKy Ilr. 
1 

CnpaBJl.i, JIKUI0 BiJl.OMHti po3B ' J130K Miwanoi 3aJl,a'li B □pJIM0KYTHHKY Ilr , TO 
1 

TOJl.i BiJl.OMi 311a'leHn>1 q:>y11K~it1 u,(x, t), i = 1, 2, 3, Ha npJ1Mit1 t = 1C I 2. IlpHtlMaio'IH 

3Ha<Jemrn cpyHK~itl u,{x, t) Ha □pJIMitl 1 = 1t I 2 3a no'laTKOBi 3Ha<JeHHJI, 0J1.ep)Ky€M0 

Miwmiy 3aJl,a'ly Jl.JlJI npJIM0KYTHHKa Ilr B)Ke po3r JlJIJl.YMH0f'0 THny i T. Jl.., □0KH ue 
2 

J1.i8J1.eMo Jl.0 □pJIMOi t = T. 

Po3r J1>1HeMo npJ1M0Kyr1111K Ilr , 30KpeMa o6nacTb K. 3riAHO 3 [2], B ~in: 06na-
1 

CTi Miwa1-1a 3a,[J,a'la (4) - (6) eKBiBaJ1eurna TaKitl: CHCTeMi i1-rrerpaJihHHX piBHJIHb: 

I 3 I 

u1(x, t) = cp 1(x+ t) + J 2, a 1/x + t-'!, '!) u/x+ 1- '!, '!) d-r + J f(x+ 1-'!, '!) d'!, 
0 ;=I 0 

(9) 
I 3 I 

u2(x, t) = cp2(.\'. - t ) + f 2, a2/x - t + '!, '!) u1(x - t + '!, '!) d'! + f f(x - t + '!, .'!) d-r, 
0 }=I 0 

I I 

u(x, t) = <p(x) + - J { u 1 (x, 0) + u2(x , 0)}d0. 
2 0 

Hexatl: renep (x, 1) e ~ 1. B J1,a11itl: o6naCTi Miwana 3aAa'la (4)-(6) 3 ypaxyaau

HJIM nepwoi Kpatl:OBOI YM0BU (5) eKBiBaJielffHa CHCTeMi inTerpaJihHHX piBHJIHb 

I 3 / 

u1 (x, t) = cp 1 (x +I) + J 2, a 1/x + t- '!, '!) u/x + I - '!, '!) d-r + J f(x + t - '!, '!) d'!, 
0 J= I 0 

t-x 3 

u2(x,t) = -cp1(t-x) - f I, a 11(t-x-'!,'!)u1(t- x- '!,'!)d-r + 
0 j= I 

I 3 I 

+ f 2, a2;(x - t+'!,'!)u;(x-t+'!,'!)d1 + f f(x-t+'!,'!)d-r, 
t- x}=I 0 

I I 

u(x, t) = <p(x) + - J { u1 (x, 0) + u2(x, 0)}d0, 
2 0 

(10) 

Ae j - HenapHe, 2n-nepiOL\H'IHe np0A0B)KeHHJI <PYHK~ii f(x , t) no 3MiH1-1it1 X 3 

BiApi3Ka (0, 1t] Ha BCI0 'IHCJl0BY BiCb. 

Po3rJIJ1HeMo 0611acTb ~ 2 • B ~iit o6nacri Miwaua 3all.a'la (4) - (6) 3 ypaxysa1-1HJ1M 
Apyroi: KpatlOBOI YM0BH (5) eKBiBaJlellTHa TaKitl CHCTeMi inTerpaJlbHHX piBHJIHb: 

l-1t+x 3 

u1(x, t) = -<p2(2n-x-t) - J 2, a2/21t-x-t+'!,'!)u;(21t-x-1+ 
0 j= I 
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1234 10. O.MMTPOfIOJibCbKHtl, JI. r . XOMA 

/ 3 / 

+ 't, 't) d't + f 2, a 1/x + t- 't, 't) u/x + t - 't, 't) d't + f J (x + t- 't, 't) d't, 
t-1t+x }= I 0 

(ll) 
I 3 I 

u2(x, t) = cp2(x - t) + f I, a2/x - t + 't, 't) u1(x - t + 't, 't)d't + J i(x - t + 't, 't)d't, 
0 j=I 0 

I t 
u(x, t) = cp(x) + - J {u 1(x, 0) + ui(x, 0)}d0. 

2 0 

BHKOpHCTOBYIO'!H 306pa)KeHH.!I (9) - (ll), tlOBell,eMO OAHY j3 TeopeM ic1-ryBaHH.!I Ta 

€AHHOCTi KJiaCH'IHOr o po3B' Jl3KY MiwaHOJ 3aaa'Ii (1) - (3) IIph MiHiMaJihHHX YMOBax, 

HaKJiaD,eHHX Ha Koecpi~i€HTH i cpyHKlliJ. 

TeopeMa 1. 011.11 iClt)'6GHHJI ma €0Uf/0Cmi KIIGCU'tf/OlO ,P036' Jl3K)' 1>tituaHo i" 3aOa<ti 

(1)-(3) 6 0611acmi TIT Heo6xiiJHo i oocmam11b0, U{o6 cpy11K11ii" cp{x), \jl(x), b( x , t) , 

c(x, t), k(x, t), f(x, t) 3a0060/lb/lJIIIU )'M061l 1/0lOO;KCf/HJI 

i )'M061l 

a6o 

cp(u) = cp(1t) = 0, 

\jl(U) = \jl(7t) = 0, 

cp" (0) = -c(O, 0)cp'(0), cp" (1t) = -c{1t, 0)cp'(1t) , 

cp(x) e c1t ,it] • \jl(X) e q10,rr)• 

b(x, t), c(x, t), k(x, t) e C1· 0(TIT) 

· 0 I 
b(x, t), c(x, t), k(x, t) e C · (TIT), 

f(x, t) e C(TIT), 
t 

p-(x, t ) = f f (x + t - 't, 't) d't e C1(Tir), 

0 

I 

p+(x,t) = f j(x-t+'t,,)d't e C1(TIT), 
0 

(12) 

(13) 

(14) 

(15) 

(16) 

( 17) 

(18) 

(19) 

aoaeiJe1msi. Hexatl: icny€ KJJaCH'IHHtl: p03B'.!!30K MiWal-101 :k'lll,a<ti (1)-(2). TOlli 3 

piBHOCTi (1) mmmmaIOTh BKJJIO'-lemrn: 

b(x, t) , c(x, t), k(x , t), f(x, t) e C(TIT)- (20) 

51K Bill.OMO 3 nonepeD,nhOrn, Miwana 3Ma<ta (1)-(3) B o6nacTi fh eKsisa.,1e1rrna 

Miwattitt JaAa'Ii (4)-(6). BHKOHa€MO 3<13Ha'!elmM BH!l.le cnoco60M po36HTT.!I o6JiaCTi 

Tir na 'IaCTKOBi np51MOKYTHHKH TI-r i po3r Jl.!IHeMO np.!IMOKynmK TIT , 30KpeMa 
k I 

o6naCTb X. Y po3rJIRAyBaHitl: 061mcTi X Miwaua 3<\D,a•-m (4) - (6) 3BOAHTbC.!1 J\O 
CHCTeMH iHTerpaJibHHX piBll.!IHb (9), 3 .!!KOi 11a OCHOBi YMOB (6) BHnJmBaIOTb 

BKJIIO'IeHH.!I 

(21) 

I I 

f j (x + t -1, 't) d,, J j (x - t + ,, 1) d, e C(fh)- (22) 
0 0 

1-
BpaxoBylO'IH, w o u,{r, t) e C (~). i = 1, 2, 3. i JlHcpepe111.1i101o<tH piBHOCTi (9) 
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no x , OAep)Ky€MO, BHXOAJl'Ut 3 YMOB (6), mo nOBliHHi BHKOHYBaTHCb me TaKi YMOBH: 

b(x, I), c(x, I), k(x, I) e C 1• 0(TTT), (23) 

<p(x) e C1t,1t)• 'Jl(X) e ci10,1t]• (24) 

a ' a ' -J }(x +t - 't,'t)d't, -a J j(x-t+'t,'t)d't e C(TTT)-
ax O X 0 

(25) 

Ana.noriY:no, AH<PepenQilOIO'{H pienocTi (9) no t, OAep)Ky€MO, BHXOA.ll'{H 3 yMOB 

(6), BKJIIO'ieHH.ll (23), (24) i 

a ' a , -:;--- J i<x + t -'t, 't) d't, -:;--- J j(x - t + 't, 't) d't e C(nT)- (26) 
ot O ot 0 

IJJ:oAO Apyroi YMOBH (16), TO BOHa BH0JIHB8€ 3 icnyBaHH.ll KJI8CH'{HOrO p03B' .ll3KY 

Miwanoi 38A8'-{i (1)-(3) i 3 piBHOCTeA (9), 3a0HCaHHX y BHrmll],i 

X 3 I 

u1 (x, t) = <p 1( x + t) - J I,. alj(y, t + x - y) uj(y , t + x -y")tiy + J J (x + t - 't, 't)d't, 
x+11:I 0 

(27) 
X 3 I 

u2(x, t)=<p2( x -t)+ J.?, a2j(y,t-x+y)uj(y,1-x+y)dy+ J f(x-t+'t,'t)d't, 
x-t 1:I 0 

} I 

u(x, t) = <p(x) + - J { u1 (x, 0) + u2(x, 0) }d0 
2 0 

npH AHQ)epem.1.iIOBaHHi no X i I. 

OcKiJibKH e o6naCT.llX Li 1 C TIT1, X2 C Tir1 CHCTeMu inTerpanhHHX pienxnh 

(10), (11) M8l0Tb ana.nori'IHHA CHCTeMi (9) BHr mm., TO 3 icnyBaHH.ll KJiaCH'{HOrO po3-

e' g3Ky MiwaHoi 3Ma'{i (1)- (3) BH0JIHBa€, mo YM0BH (15)-(19) € Heo6xiAHHMH i B o6-

JI8C'UX XI i X 2, a 3H8'-{HTb, y BCbOMY npgMOKYTHHKY Tir1. TipoBOlJ.ji'{H noAi6Hi 

MipKyBaHHg lJ.Jijl peurrH npxMOKYTHHKiB 3ra;J.aimro BHIUe po36HTTg, nepeKOHY€MOCb 

e Heo6xiAHOCTi BHKOHaHHH yMOB (15)-(19) y BCbOMY npHMOKYTHHKY Or. 

OcKiJibKH u(x. t) e CCTTr), u(0, t) = u(7t , t) = 0, u(x, 0) = <p(x). TO cnpaeeAJIHBa 

yMOBa noroA)KeHHg q>(O) = q>(7t) = 0. TaK HK 

dU(X,t) e C(TI ) au(0,t) = dU(1t,t) = O du(x ,0) = ( ) 
a, r · a, a, · a, 'I' x • 

TO BHIIJIHBa€, mo 'Jf(0) = 'Jl(7t) = 0. .UaJii, <PYHKQig u(x, t) 38AOBOJibHjl€ piBHj{HHjl 

(1) B ycix T0'iK8X (x, t), a 3H8'-{HTb, i B T0'-{K8X (0, 0), (7t, 0). 3AiACHIOIO'{ff rpaHH'{

HHA nepexiA y piBffj{HHi (1) npH (x ➔ 0, t ➔ 0) i (x ➔ 1t, t ➔0), Ha OCHOBi JieMH [3, 
C. 66] 0Aep)Ky€M0 YM0BY n0rDA)KeHH.11 (14). 

Hexalt renep, naenaKH, q>ynKQii b(x, t), c(x, t), k(x, t), f(x, t), <p(x), 'l'(X) 3aJJ.0-
BOJibH.lllOTb YM0BH (12) - (19) TeopeMH 1. TioKa.>KeM0, mo npH BHKOHaHHi BKa3aHHX 
YM0B icny€ €AHHH!t KJiaCH'{HHlt po3e'g30K Miwanoi 3a;J.a'{i (1) - (3) B np.llM0KYTHHKY 

nT. TipH QbOMY CK0pHCTa€MOCJI eKBiBaJieHTHicTIO MiWaHHX 3a;J.a'{ (1) - (3) i (4) - (6) 

i BCTaH0BHM0 C00'i8TKY icHyBaHH.11 Ta €AHIDCTb KJI8CH'{H0r0 po3B' jl3KY 3aJJ.a'ii ( 1) -

(3) B np.llMOKYTHHKY Tir1• po36HBWH Aoro Ha TpHKYTHHKH Li, Li1, Li2, JIK 6yJI0 

BK83aH0 BHme. 

Po3r mrneMo niniAHy cncreMY inTerpaJibHHX piBH.IIHb (9) ((27)) B o6nacTi X. 
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1236 JO. O.MlITPOTIOJibCbKHit, JI. r. XOMA 

Bpaxosy10•-m 003Ha'leHHR (8) /].JIR Koecpil\i€HTiB i YM0BH Te0peMH 1, MaeM0 BKJIIO
'leHHR 

(28) 

CHCTeMa itnerpaJibHHX piBHRHb (9) ((27)) a CHJIY nenepepBHOCTi KoecpiuieHTiB 

a,j{x, t) Mae e,nHHHlt po3B'.ll30K (uP(x, t), uf (x, t) , u~(x, t)) e C(X), .llKHtt Mm1rna 

3Hattrn MeT0A0M IlOCJJiAOBHHX 1-ia6JIH)KeHb [4, C. 94] i .llKHlt nepernopIOO CHCTeMy (9) 

((27)) B TOTO)KHicTb. BpaxosyIO'IH YM0BH (28) i AH(pepem(iIOIO'IH o,nep)KaHi T0T0)K

HOCTi no X, oaep)KyeM0 CHCTeMy i1nerpaJibHHX piBH.llllb ll.Jl.ll 3Hax0lJ.)KeHH.ll noxia

HHX au?(x, t)/ox , i = I , 2, 3. OcKiJibKH BHK0HYIOTbCR YM0BH (18), (19) i (28), TO 

oaep)KanaCHcTeMaMae eam1ttltpo3s ' J130K ou?(x,t) /cJxe C(X). i= 1,2,3. Aua

nori'lno, AH(pepenuiIOIO'IH piBHOCTi (9) ((27)) no t, oaep)KyeM0 CHCTeMy iHTerpa

JlbHHX piBH.llHb AJIH 3HaX0lJ.)KeHH.8 noximmx a u.° (x, t)/ di' i = l, 2, 3, .8Ka Mae 

eAHHHi!:po38'5f30K ou?(x,t)/dtE C(L\), i= 1,2,3. 

3uaXOJlH'IHCYMY ou?(x, t)/dt+a,au?(x, t) / ox. ae i= 1, 2, 3, a,= (- 1)', i= 

= I , 2, U 3 = 0, i BpaJf0ByI0'IH JieMy [3 , c. 101], nepeK0HyeM0Cb, ll.\0 cpyHKI(ij{ 

u0(x, t)= u~(x, t) e eattHHM KJIUCH'IHHM po3s',13KOM pion,11111,1 (I) o o6naCTi X. 
3JJ.ii!:CHIOIO'IH m1anori'IHi MipKyBaHIUI ll.Jl.ll CHCTeM irnerpaJibHHX piBHHHb (10) i 

(11), 3Hax0ll.HM0 eammi!: KJiaCH'IHHlt po3B'R30K u1(x, t) i u2(x, t) pimIRHH.ll (1) BiA

IlOBill.HO B 06nacn1x X 1 i X 2. 

TaKHM 'IHH0M, MH no6yAyBaJIH 8 npRM0KYTHHKY Tirl po30' 5130K piBH.llf-Ib (1) BHl(Y 

u0(x,t) , (x,t) E ~ = {(x,1) : 1 '.S: x s; 1t-t, 0 '.S: 1 '.S: rt/2}, 

u (x, t) = ul(x,t), (29) 

u2 (x,t) , (x,t) E .12 = {(x,t): rt-t '.S: x s; rt, 0 '.S: t '.S: rt/2}. 

TioKa)KeMO, ll.\0 BiH e KJiaCH'{flHM p03B' R3K0M Miwattoi: 3all.a'li (1) - (3) B np.llM0Ky

THHKY Tir1. 

TIOKJia,na10'IH t = 0 B piBHOCTRX (9) i BpaxosyI0'IH YM0BH (6), o,nep)KyeM0, ll.\0 

no6yaosaua cpynKttiH u(x, t) Ja,n0B0JJbHRe nepwy Il0'laTK0BY YM0BY u(x, 0) = <p(x). 

AHaJIOri'IHO 3 piBHOCTei!: lJ.JI.ll noximmx ou?(x, t)/dt, i = 1, 2, 3, 0Aep)KyeM0, ll.\0 

BKa3aua cpyHKlti.8 u(x, t) Ja,n0B0JlblUfe ,npyry Il0'laTK0By YM0BY (3). TIOKJlUll.aI0'IH x 

= 0 B pisnocn1x (I 0) i x = 1t B pim1ocu:x (11) i BpaxoByI0'IH yM0BH norot1,)KeIrn51 

(12), MaeMo, mo u(0, t) = u(rt, t) = 0 ll.JIR ncix t e [0, rt /2). 
O6rpynryeMO, ll.\0 p03B' 5130K u(x, 1). 51KHi!: BH3Ha'laeTbC.ll 3a ll.0il0M0r0IO cpop-

MYJIH (29) HaJie)KHTb KJiaCy C2 (I1r), RKll.\0 BHK0HyI0TbCH yM0BH (12) - (19) . .U,JR 

u1,0I·0 noTpi6no nepeBip1n-1-1 uenepepsnicn, p03B ' jf3Ky u(x, t) i ltoro noximmx AO 

apyr·oro nopRAKY BKJII0'IH0 11a xapaKTepHCTHKax X = I j X = 1t - I. 

,[l,JIR A0Bell.eHlljf 11enepepBHOCTi cpyuKui'i u(x, t) na np51Mitl: X = t niacTaBHMO 
3Ua'leHIU! t = X B CHCTeMH (9) i (10). BpaxoByl0'IH n0'taTK0Bi YM0BH (6), neprny 
YM0BY IlOI'0A)KeHHjf (13) i €;\HHiCTb p0313 ' jf3KY CHCTet-m (9). o.nep)KyeM0 

u? (x, x) = uf (x, x), u~ (_,;, x) = ukr. x). ,A.\ , x) = u 1 (x, x) , (30) 

T06To cpyHKUi51 u( x, 1) nenepepsua ua xapaKTep11cnu1i x = t. AnaJIOri'IHO n epeKo
nyeM0C51, mo cpynKqi51 u(x, t) 1-1enepepBna 11a xapaKTep1-1crnqi x = 1t - t. 

BHKOpHCTOBylO'IH piBIIOCTi (30) i t1)0PMYJJH nepexoay [l, C. 13) Bil\ Miwano'i :k'\Aa-
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'-li (1) - (3) 11.0 3.41a'-li (4) - (6), Ma€MO, mo '-lacnmtti noximri nepworo nop.HAKY BiA 
cpyHKu,ii u(x, t) € HenepepBHHMH Ha xapaKTepHCTHKax X = t i X = 1t - t. 

)],JI.lf o6rpyHTYBaHH.lf HenepepBHOCTi 11.pyrux '-laCTHHHHX noxi,llHHX cpyttKu,ii 
u(x, t) na xapaKTepHCTHKax x = t i x = 1t - t 6yAyTb BHKOpHCTani piBHOCTi 

a2u"'(x,t) 

a12 

a2um (x,t) 

ax2 = 

(31) 

1-( u1(x,t) - u21(x,t) ) = 
ax 2 

2-( cJu1(x ,t) _ ouz' (x,t)) 
2 dx dx ' 

(32) 

m = 0, 1, 2. 

Ili.llCTaBl-lMO cnoY.aTKY 3HaY.emI.ll t = X B CHCTeMH ,llJI.lf 3HaXO,ll.)Kelm.lf noxi,D,HHX 

au;' (x, t)I dX, i = 1, 2, 3, m = 0, 1. BpaxoBylO'-IH IlO'l.aTKOBi YMOBH (6), Il03Ha'-leHIUI 
Koecpiu,i€HTiB (8) , nepwy YMOBY noro11.)KeHH.lf (14), €AHHiCTb p03B' .lf3KY CHCTeMH iu-

Terpa.,tbHHX piBH.llHb fl]l.ll 3HaXOll,)KeHH.lf noxiAHHX au? (x , t) I dx, i = 1, 2, 3, i piBHO

CTi (32), Ma€MO, mo JJ.pyra noxi11.ua no x Bill cpynK1~ii u(x, t) € nenepepanoIO cpyu
Kl.l,i€IO ua np.HMill: X = t. Ananori'l.HHMH MipKyBaHH.lfMH MO)KHa noKa3aTli, ll.(0 JJ.pyra 

noximrn no x niA cpynKu,ii u(x, t) € uenepepaumo q>ynKUi€IO na np.HMiil x = 1t - t. 
Tenep niACTaBHMO 3Ha'-leHH.lf t = X B CHCTeMH All.lf 3tiaX0,D,)KeHH.lf noxiAHHX 

a u;"(x, t)/ dx, i = 1, 2, 3, m = 0, 2. BpaxoByIO'-IH llO'-laTKOBi )'MOBH (6), n03Ha'-leHH.lf 
Koe<pi1.1,i€HTiB (8), nepwy YMOBY IlOI'OA)KeHH.lf (14) , €AHHiCTb po3B'JJ3KY CHCTeMH iu-

TerpanbHHX piBH.llHb ,llJUI 3tiaX0l).)KeHH.lf noximrnx a u?(x, t)/ dt , i = 1, 2, 3, i piBHOC

Ti (31), Ma€MO, mo 1.1,pyra '-laCTHHHa noximrn no t Bill. cpynK1.1,ii u(x, t) € t1enepepa
no10 cpy11K1.1,i€IO 1-m xapaKTepuc-rm,i x = t. ITo ananorii nepeKony€MOCj{, mo 11.pyra 

noxi11.Ha no t sin. <pyHKl.l,il u( x, t) € HenepepBHOIO <PYHKl.l,i€IO Ha np.SIMilt X = 1t - t . 
OT)Ke,MH no6y.llyBaJIH €D.HHH!t KJiaCH'l.HHlt po3B' j{30K u(x, t), BH3tla'Iem-1fi cpop-

MYJIOIO (29) , Miwauoi 3aAaY.i (1)-(3) s npj{MOKyrnttKy ITT 1. To,D,i ttaM si,D,OMi 3Ha-

'-lemij{ cpynK1.1,i1 Ha npj{Mifi t = 7t / 2. ITpu8MaIO'-IH 

( 7t ) * du(x,1t/2) *( ) 
U X, l = <p (X), at = \jf X 

3a IlO'-laTKOBi yMOBH, 01.1,ep)Ky€MO Miwaizy 3al).a'-ly J.l,Jlj{ npj{MOKYTHHKa Ilr2 = {(x, t): 

0 $ x $ 1t, 1t I 2 $ t $ 7t} B)Ke po3rJij{Ayaanoro rnny i T. A- rro a1-1anorii 3 np.HMOKYT

HHKOM Ilr1 • Miwaim 3a.ll,a'-la (1) - (3) Ma€ €AHHHfi KJJaCH'-IHHfi p038'j130K B ycix o6na-

CT.llX Ilrt TaKHX, mo LJk Ilrk = ITT. TeopeMa I 11.oue,.1.ena. 

TeopeMa 1 Aa€ MO)KJII-IBiCTb ccpopMyJIIOBaTH neo6xiJ{Hi Ta L{OCTan1i YMOBH icny
saumt) €A1-n1ocTi Knacw-moro po3B' j{3KY Miwanoi 3aJ{a'li BHAY 

I ? ? a-u a-u 
~ - -;7° + q(x) II = 0, (33) 
ut ux 

u(0, t) = 11(1t, t) = 0, 0 $ t $ T, 

0 ( ou(x,0) 
u(x, ) = <p x), dt = \jf(x), 0 $ x $ 1t, 

.llKi OAep)KaHi illWHM MeTC)H0M u po6ori [3 ]. 

(34) 

(35) 

Hac;iiooK 1. /) :1R i c 11yoaw-1R ma €0 11Hocmi J.:.1U1 c u•111mo p o 3<3' R3K)' Miwa,wi' 

3aaa'li (33) -- (35) 0 06,wcmi TT T 11eo6xia1w i aocmamf/t:,0 , 111 06 cf_>)'IIKl{ii' cp(x), 

\jf(X), q(x) 3aaooo ;11:,11J1; 1u )'MO/lll 1101.00;KC/l/l}I (12), (13) , (15) i )'MOllll 

(j)" (0) = tp" (7t) = 0. (36) 
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q(x) e: Cio,itJ · (37) 

j(o6eiJeuusi. TTpH JJ,OBeJJ,eHHi BHXOJJ,HTHMeMO 3 TOro, w;o 3aJJ,alfy (33)-(35) 

MO)Kffa po3rJJ.llJJ,aTH .llK MiwaHy 3al(alfy (1)-(3), KOJIH f(x. t) = 0, b(x. t) = 0, 

c(x, t) = o. k(x, t) = q(x). 3po3yMiJIO, w;o 3 yMOBH (37) BHilJIHBa€ BKJJIOlfeHH.ll 

q(x) e; c°·1(TTT)· TaKHM \JHHOM, BHKOHYIOTbCJI sci YMOBH TeOpeMH 1 JJ.Jl51 MiwaHoi 

3Ma'!i (33)-(35), a 3Ha\JHTb, BOHa Ma€ €I~HHHfi KJJaCH\JHH!t p038'5130K u(x, t) B 

o6JiaCTi TIT. 

3ayooJK.eUIIJI. BCTaHOBJJeHi s JieMi 4.1 [3. C. 66) rpaHHlfHi YMOBH /(0, t) = 

= /(re, t) = 0 JJ,Jl.ll q:>yHKl\il f(x , t) pa30M 3 BJJaCTHBiCTIO 11 uenepepBHOCTi JJ.O3BOJJ.ll

l0Tb 3p06HTH KOpHCHi BHCHOBKH BiJJ.HOCHO Ilp0JJ.0B)KeHOI q:>yHKUil ](z, 't). Ilo

nepwe, 

j(z, 't) [ C(.IR 1 X [0, T]). (38) 

TTo-JJ.pyre, Tenep yMosaM (18), (19) MO)KHa HMarn: i11wo1 eKsisaneHTHOi cf>opMH. 

TcopcMa 2. a11.11 ic1tyeam1.11 ma €0UHOcmi KllGCU'tHOlO po38' Jl3KY Millla1toi" 3GOG'ti 

(1)- (3) e 0611acmi nT ueo6xioHo i oocmamubO, 11406 cpy1tK4ii" <p(x), 'lf(X), b(x, t), 

c(x, t), k(x, t), 3aiJoeo11b11.111111 yMoeu nowo;1wm.11 (12) - (14) i y;11oeu (15), (16), 
cpy1tK4i.11 f(x, t) 3(1ooeo11bHJ111a y;11oey (17) i zpaHU'tHY y;11oey 

/(0, t) = /(re, t) = 0, t e [0, T], (39) 

p KOJKHUU 3 iHmezpa11ie p - (x, t), p+(x, t), JIKi (3U3Ha'ta/OmbCJI 3liOHO 3 cpopMyllaMU 

(18), (19), HG/leJKGB XO'ta 6 OOHOMY 3 KllGCie C 1•0(TTT) a6o c0· 1(TT7-). 

,[loseJJ,eHHJI TeOpeMH 2 auanori'!He JJ,OBeJJ.eHHIO TeOpeMH 2 po6onf [3). 
B nopiBH.llHHi 3 TeOpeMOIO 1 TeopeMa 2 JJ.O3BOJJ51€ cnpocTHTH npoueJJ.ypy nepesip

KH YMOB po3B'.ll3HOCTi Miwanoi 3al(a'Ii (1) - (3) . 3aMiCTb nepesipKH 'IOTHpbOX BKJIIO

lfeHh, .llKi o6'€JJ.HaHi y TBepJJ.)KeHHJIX (18), (19), JJ.OCTaTHbO 3rim10 3 TeOpeMOIO 2 ne

peKOHaTI-fC.ll B cnpaBeJJ.JIHBOCTi TiJJbKH JI.BOX 3 HHX - no OJJ,HOMY Ha KO.>KHY 3 q:>yHK

uin. p-(x, t), p+(x, t). JJ,OJJ,aBllIH YMOBY (39) • .llKa nerKO nepesip.ll€TbCX. 

Ha 3aKiH'IeHI-J51 3anponony€MO Jl,JI.ll MiwaHOl 3aJl,a'Ii (]) - (3) JI.Ba THilH Jl,OCTaTHix 

YMOB p038' 513HOCTi, 6iJihllI .>KOpcTKHX, Hi.>K (17) - (19), ane BHpa)KeHHX B 6iJibllI 

3BH'IHHX TepMinax 8 nopiBHXHHi 3 (18), (19). 

Hac.11iiJoK 2. JIKU{O cpy1tKt4ii" b(x, t) , c(x, t). k(x, t) , cp(x), 'lf( x) 3aiJoeo11b
u.1110mb yMoeu meopeMu l , a cpy1tK4i .11 f ( x, t) 3aooeO/lbflJ1€ yJ1toey (39) i pwey 

f(x, t) e c1·°(nT), mo iCHy€ €0LIHIIU KllGCU'tHUU JJ038' Jl30K Millla1toi" 3aOa'ti (1) - (3) (3 

06/lacmi TIT. 
,[loseaeHH.ll 6a3y€TbC.ll Ha BHBe,ll,eHHi YMOB TeOpeMH 1 3 aanoro HaCJJiAKY. 

Hac.11iiJoK 3. JIK1qo cpy1tK4ii" b(x, t), c(x, t), k(x, t), cp(x), 'lf(x) 3ai)oeo11b
H.1110mb YMOBU meopeMU 2, a cpyHK4i.11 f (x, t) 3G0060llbH.fl€ YMOBY (39) i YMOBY 

f(x, t) e CO,l(TTT), mo iCHy€ €0UHUU K/lQCU'tHUU JJ038' Jl30K .;,,tiutaHOi° 3(10G'ti (1) - (3) 6 

06Mcmi TIT. 

,[loseJJ,eHH.ll 6a3y€TbC.ll Ha BHBeJJ.eHHi YMOB TeOpeMH 2 3 ,ll,aHoro HaCJiiJJ.KY. 
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