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IHTETPAJIbHA 3AJAYA 1OJ14 PIBHAHHA 3 YACTUHHVIMN
INOXIAHVMNM APYI'OI'O ITIOPAAKY ¥ HEOBME2KEHIV CMYVY3I

Beranosieno ymoBu icuyBanHga B mkasi npocropis CoGoseBa eInHOrO po3B’sa3Ky 3amadi 3 iH-
TErpajibHUMHU YMOBAMHU Y BHIVIS/I MOMEHTIB JIJIA PiBHAHB i3 YACTHHHUMU MOXITHUMU APYTOroO IO-

PAIKY.

The conditions of existence and uniqueness (in the scale of Sobolev spaces) of solution to the
problem with momentum integral conditions for partial differential equations of second order.

1. Beryn. YV barathox 3agadax MOpHPO-
JIOBHABCTBA BUHUKAIOTH 3a/la4l 3 HeJIOKaJIb-
HUMM IHTerpaJbHUMU yMOBaMU JIjisi PIBHSHD
Ta CUCTEM DIBHAHBb 13 YACTUHHUMH TOXITHU-
mu. [Ipuk/agom MoKy Th OyTH 3a/1a4i, OB’ s3a-
Hi 3 JOCJIXKeHHSIMH IPOIECiB IOIMIAPEHHS Te-
ILJTa, IPOIECIB BOJOTOMEPEHOCY V KalllJIsapHO-
MOPHUCTHUX CEpeIOBUMIAX, Jupy3il YaCTUHOK Y
TypOyJIeHTHii 11a3Mi, 0OepHeHnX 3a/7a4, a Ta-
KOXK 3a/1a4 MaTeMaTHIHOI 610J10Til Ta JeMorpa-
&bit |1-7, 9-11, 13|. docaipkenns 3a1a4 3 inTe-
rpaJibHUMU YMOBAMU JijIsi PIBHSAHb Ta CUCTEM
PIBHSHD 13 YaCTHHHUMH TMOXITHUMHU PO3MOYa-
JIOCSI TIOPIBHSIHO HeJaBHO. [HTepec 10 1X BUBUe-
HHS 3YMOBJIEHHUI He TITbKHU BazKJIUBICTIO IXHBOI
dizuuHOl iHTepIpeTalii, a TaKoxK THM, IO I/
OaraTboX TaKMX PIBHSIHb HEMOXK/INBA KOPEKTHA
MMOCTAaHOBKA JIOKAJHHUX KPaloBUX 3a/ad.

Y nmaHiit pobOTI BHUKJIAJIEHO Pe3y/IbTaTH,
OTpPUMAaHI IpH JOCTIIKEHHI 3aJadi 3 I1HTe-
IPAJBLHIMHI YMOBAMHI Y BUTJISIII MOMEHTIB I
PIBHSHDb 13 YaCTUHHUMU HOXIJIHUMH JIPYTOTO
HOPSAJIKY B HEOOMeXKeHilh CMy3i; HpH I[bOMY
ONMCAHO KJAC PIBHIHB 13 YaCTUHHUMH TOXi-
JIHUMU, JII SKUX BKasaHa 3ajada € Kope-
KTHOIO y mpoctopax CobosieBa. Binznadmmo,
O Y BHIIQJIKY OOMe:keHux obJiacTeil po3B’s-
3HICTb 33J71a9 3 IHTerpaJbHUMU YMOBAMU Y BU-
IJIg i MOMEHTIB /Il CUCTeM PiBHAHD i3 YaCTHH-
HUMU TOXITHUMH, B3araJi KayKydHu, OB’ sI3aHa
3 1POOJIEMOIO MAJIUX 3HAMEHHHKIB [3-5|, st

OIIHOK 3HU3Y SKUX BUKOPHUCTAHO METPUUHMUIA
Hi/IX1J1 Ta pe3yJibTaT METPUYHOI TeoPil dnces
[9]. BumsbkumMu 10 IPOBeIEHUX JOCTIIZKEHD €
pesyabraru poboru [11|, me mis cucremu pis-
HIHDL 13 YaCTUHHUMHI TOXITHUMH B HEOOMeErKe-
Hiil cMy3i pO3IJIIHYTO 33/1a49y 3 iHTerpaJbHIMA
YMOBaMH, sKi He MIiCTATH BaroBux (pyHKILii i
3HAKOM 1HTerpaJsa), a TaKoxk Pe3yJbraTu pobo-
T [13|, 1e 3acTOCOBAHO y3araJbHEHHH MeTOI
BiJIOKpeMJIeHHs 3MIHHHUX /T MOOY/IOBH Ta BH-
BUEHHS BJIACTUBOCTEH PO3B’A3KY 3a/1a4i 3 iHTe-
rpaJIbHUMHU YMOBAMHU Y BUTJISIJII MOMEHTIB JIIsT
€BOJIIOIIITHOTO PIBHSIHHS.

2. OcHOBHi yMOBHiI mO3Ha4YeHHd. By-
JIeMO BHKOPHCTOBYBATH TaKi IO3HAYCHHS:
(T) = {(t,x) € R* : t € (0;T),z € R},
T >0, H,, a > 0, — knacuunauii npoctip Co-
00/1€Ba, AKW CKIAMAETHCA 3 TaKUX (DYHKITii
o(r) € Ly(R), mas axux (1 4+ £2)225(¢) €
Lo(R), 2o () = = [ o) da — nepe-
rBopennst Pyp’e dyukuii ¢(z). Hopma B mpo-
cropi H, BuU3Ha"YaeThCd piBHICTIO

+oo
Jio(2)s H | =\/% | weraserdae

H” n € Z,,— upocrip rakux yukuiii u(t, z),
o noxiani du(t,xz)/0t), j = 0,1,...,n, nig
KoKHOTO bikcoBanoro ¢ € [0; 7] nanexars 10
npoctopy H,_; i HemepepBHO 3MiHIOIOTBCA 3a
t € [0;T] B ubOMy 1IPOCTOPI; HOPMY B IPOCTOPI
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H 3amaemo piBHiCTIO

n

u(t, 2); Hy | = )

du(t, x)

max T, a—j

te(0;7T)

3. ®opmymaoBaHHa 3agadi. B obmacri
II(T') nnsa piBHAHHS
I g 0 _62u+ 82u+ 62u_0
ovox) " = o T Motor T Porr T
(1)

Je ai, az € C, posriisinemo 3aja4y 3 iHTerpaJib-
HUMW YMOBaMHU

T
/ T u(t, z)dt = p;(x),j =1,2,2 € R. (2)
0

Bysemo mpumnyckatu, mo piBasHHA (1) €
TaKUM, IO I KOPEHIB Ai, Ay MHOrOWIEHA
L(\, i) BUKOHYETHCH yMOBA

Re A1 < Re )\2, Re M\ 7& 0, Re Ay 7& 0. (3)

YMoBa (3) BUKOHYETBCS, HAIPHUKIA, SKIIO
a; = 0,a2 = 1, 1 mopymyeThcs, 9KIMO a; =
0,as = —1. Y meprmomy Bunajky piBasiaHs (1)
€ piBHgHHAM Jlamraca, B Apyromy — piBHSH-
HAM MAJIUX KOJHBAHb CTPYHU.

Oznauenns. 3adauy (1), (2) 6ydemo nasu-
samu (a1, A2)-KOPEKMHO010, AKWO OA% 006LNL-
Hux p1,p2 € Hy, y npocmopi Hiz icHye edu-
na pynkyia u(t, ), axa cnpagdrcye pieHAHHA
(1), ymosu (2), i sukonyemocs nepisHicmo

lus HE || < C (o1 Hay || + [l02: Ha )

de cmana C > 0 ne sasescums 6id subopy
Pynruit @1 (), p2().

Meroro 1anoi po60oTH € BCTAHOBJIEHHS YMOB,
IpU BUKOHAHHI AKX 3a1a4a (1), (2) € (aq, as)-
KOpeKTHOI0. i yMOBU BUKJIa/IeHO B TeopeMi 1,
SIKa € OCHOBHUM PE3yJIbTaTOM POOOTH.

4. Ilobynosa (popMabHOTO PO3B’A3KY.
Hexaii ﬂ(t,f), @1(5)7 @2(5) — HepeTBOpEHHA
®yp’e 3a 3minHo0  dyHKuii u(t, ), pi(x),
©2(x) BiAMOBIHO. 3aCTOCOBYIOUN T€PETBOPEH-
usa @yp’e 10 piBastaug (1) Ta ymos (2), orpu-
Maemo, o dbyHkiis 4(t, ) € po3s’'sI3KOM Takoi
inTerpaJspHOi 3a7a4i 3 mapamerpom £ € R:
d*u(t, §) du(t, §)

SEL 4 i) S+ aalie) i, €) = 0,
(4

| eatoa=g9.0-12. 6

Hexalii f1<t7£)>f2(t7£> — Taka (byHﬂaMeH‘
TaJbHA CHCTEMa PO3B’g3KiB piBHAHHS (4), 110

- .
fq(J )(075) = 5j,q; 149 = 172a e (Sj,q 7
cumBoJi Kponekepa. 3ayBazkumo, 1o (yHKIil

fi(t,8), f2(t,€), € ananituanumvn 3a t,§. Tna
1ux (pyHKII BUKOHYIOTHCS TaKi 300pazKeHHs

)\26)\1£t — )\16)\2§t

A8 = (©)
Xo€t_ A€t
Toower 70,

flt.) =4 ;fo (™)

Posp’sa30k  3amaqi (4)—(5) 300paxyerhbest
dopmy.ior

ﬁ(t,f) - C1(£)f1(t,§) + C2(§)f2<t7£)7 (8)

ae crani C1(€), Cy(§) € po3s’askamu cucTeMn
JIHIHHAX PIBHIHD

S22 Cyl8) Jy folt.©)dt = $1(9),
S22 Col€) f it )dt = (€).

Hexait A(§) — Busnaunuk cucremu (9):

fOT fl(tag)dt fOT f2(t7€)dt

fOthl(tag)dt fOth2(t7§)dt

Baysaxumo, mo A(0) # 0. Hiiicuo, fi(£,0) =

]-7 f2<t70) =1, Tomy

Jdt [ tdt

J et [ t2dt
T T2

T2/2 T3/3

SIKIO BUKOHYETLCA YMOBA

vE € R\{0} A(E) £0.

To cucrema (9) wMae emuHHii  PO3B’A30K
(C1(£),C5(&)). BuUKOPHCTOBYIOUM  HPABUIIO
Kpawmepa, gictanemo

R2GNe 3

Ag) =

A(0) =

T4
p— E'

(11)

(12)

C1(¢)
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Cufe) = -8 / LA (1, €)dt

f)o

Tomy npu Buxonanui ymosu (12) 3amaga (4),
(5) mae eaunmMi PO3B’A30K

A(g)

— aJireOpuvHe JIOIMOBHEHHSI €JIEeMEeH-

2

a(t, §) =

J,q=1

Ja(t, €)@

j(g)v (13)

e Ajq(8)
Ta fOth_lfq(t,é’)dt, j,q = 1,2, y BU3HAYHUKY
A
Hapeiemo npukiiam 3a1a4, s AKUX yMO-
Ba (12) BUKOHYETBHCsT aBO MOPYIIYETHCSL.
IMpukaan 1. Busnaunuk A(§) sanaui 3
ymoBamu (2) quist piBasias Jlamaaca

Pu(t,zr)  O*u(t, )
ot? ox?
obuncoeThes 3a dopmynoio A(E) =

_ 2sh(¢7/2)

=0

(14)

S fer angery2) - 2sher)2),

(15)
axmo £ # 01 A(0) = T*/12. Ocximbku tcht —
sht # 0 pa Beix t € R\{0}, To 3 dopmyau
(15) BummBae, 1o aus 3aga4i (2), (14) ymosa
(12) BUKOHYETHCSI.

TBepmxkenns 1. Hdxuo Kopeni Ay, Ay MHO-
eounena L(\ 1) € ditichumu i pisnumu, mo 6u-
snawnuk A(§) € 6iomMinHuM 6i0 HYAA.

JloBengeunga. /liiicHo, po3riIgHEMO BHU3HAa-
ynuk (10) sk dbyuskuito napamerpa 1. dude-
peHIioYu #oro 3a 3MiHHOIO ', 0JI€PKUMO

dA(E) | A(T€) Jo(T.€)
VAL E)d [ tfa(t €)dt

A Qdt [ (e €t ‘:
Tfl (Tv f) Tf2 (Tu 5)

_ /0 AT €) folt, €) — Fo(T.€) Fu(t,€))dt+

+

+/0 T(fl(t,f)f2(T, f) — fz(t7€)f1(T’ 5))dt _

- / T(T—t)é(f;t,T)dt (16)

e

fit, &) falth,6)
fl(t27€) f2(t27£>

ae ty,ty € [0, 7). I3 dopmya (7) Bunsiusae, mio

6(&5t1,t) =

Y

0(03t1,t2) = (t2 — t1)
1 eMthie  phatié
(5(57 tl; t2) = m 6)\11&25 6)\21525
e()\1+/\2)t1§(€>\2(t2—t1)€ _ e>\1(t2—t1)§>
(A2 = A1)€ 7

sakio € # 0. Ockiibku dncsia Ap, Ag € JificHu-
MU 1 PI3HUMH, TO 3 OTPUMAHUX (DOPMYJI JIJIst
0(&;ty,te) BumuBae, mwo 0(&;t,T) > 0 aus
Beix £ € Rrat € [0;7). Tomy 3 piBHOCTI
(16) orpmmaemo, 10 %}ﬁ) > 0 mpu T > 0,
¢ € R, 1obTo mig koxuoro & € R dyukiiga
A(€) € 3pocratouoio dbynkmieo 7' > 0. Ockib-
kit A(&)|p_y = 0, T0 3 monepeauboi HEpiBHO-
cri Bummsae, mo A(E) > A(E)|p_, = 0 npu
T > 0.

5. ¥YmoBu kopekTHOCTI 3amadi. /loci-
JIIMO MHUTAHHA PO IMPUHAJIEKHICTH (PYHKIIIT

u(t,z) = \/LQ_W /_ a(t, €)= dg —

(t.©)@;(€)e™"de (17)

>

JI0 IPOCTOPY Ha2, aximo A() #01 ¢ € Hy,,
J =1,2, nna neskoro a; > 0. [Ijist nporo Bcra-
HOBMMO Ominku st ynkniit (t,£) ta ixmix
HNOXITHKUX 3a 0 MOPSAAKY 2 BKJIIOYHO. 3ayBa-
JKWMO, 110

.00 = (7.~ 72 ) 210+ (75 - 72) 220,

0.9 = 3 MO, €40 (19
" (&) m2(8)
11(§) 72(€

o= 721(5) Y22(§) 7 (19)
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M) = Sxgts m2(6) = gt <C1+lg) g <. (22)

A2€
1 JMET ] ae j,q=1,2, r=0,1,2. Jlemy moBeaeno.
Ya1(€) = E [Te’\lgT — /\—} , Jlema 2. Hexati Re Ay < 0 < ReXy. Todi
1§ 1§ GUKOHYIOMbCA OUIHKU
1 [y -1 Ngét) (1)
= |[Te - . t\\"
12(8) = ¢ { ‘ PW: ] ’ max |Tjq(€) ()| <
al’; — anareOpuUYHe JOMOBHEHHS eJIeMeH-
a(§) b At < Cy(1+ |£|)r716R6)\2§T7 £€>0, (23)

Ta, MO CTOITh HA TEePeTHHi J-TO pAJIKa Ta -TO

croBung y Busnaunuky ['(€). Bigznauumo, mo . Agét (7")‘ <
L) = (ha — MIEA(E). & # 0. ouy yyionn i [F5a€) () 7] <
A 0ral 0 mpu 0 € piBHOCHIIBH-

a7 E R < UL+ IR ¢ <

Jlema 1. Hexati 0 < ReA; < ReXs. T0di gde j,g=1,2,r=0,1,2.
BUKOHYIOMBCA 0UIHKU Jlema 3. Hexati ReA\; < Re)Xy < 0. Todi
BUKOHYIOMBCA OUIHKY

T, At (1) <

tIeIf(%}T{] J»Q(€> (@ ) < .

max |Tj,(€) (€M) "] <

< 01(1 + |€’)r716Re(A1+)\2)§T’ é- > 0, (20) t€[0,T]
max Ty0(6) ()] < < Cs(1+ €)1 e>0, (24)
tel0,T
T Mgt (|
<Cy(1+E) g <0, max L(€) () 7] <
#he=12r=212 < Cy(1+ Jg])teReMPaT g <,

HoBenennsi. OckibKn
. de j,q=1,2,r=0,1,2.
2—§ Az_oft 74 doBenenHs jiem 2, 3 POBOJAUTHCS aHAJIO-
Fjg(§) = [ t777e™¥dt, j,q=1,2, :
0 ri9HO /10 J0BejieHHs Jjiemu 1.
Jlema 4. Jlra doszmmux K8adpamHuT Ma-
_ 2
mpuys A = ||an||jq 1 = ”qu”j,qzl 3 KOM-
NAEKCHUMU EAEMEHMAMU BUKOHYEMBCA HEPiE-

eRe)\qu’ qg= 17 27 6 > O, HICNMD
1

to npu 0 < Re A\ < Re \y 111 1ocHTh BETHKUX
|€] BUKOHYIOTBCST OTIHKH

max |e*®!| <

t€[0,1] . g=1,2, £<0, |det A — det B| < 4m, M,
2 i _Re\ t d@
/ St S mp = max |an bjql,
1<j,q
{03(1 + 1))~ tefieda—alT §>0, M = 123322{’%(1‘ |qu’}
C3<1 + ‘€|> ) 5 < 07

HoBenennsi. Oninka JieMd BUILIHBAE 3 TO-

e j,q=1,2, a orxke,
AT ro, mo |det A — det B| =

max [T ,(€) (V&) eM¥| <
t€[0,T] ‘ 7 ! | = |ay1a20 — a12a21 — by1bag + biabor| =
< Cs(1+ €)™ Lefte Qamatra)tT — = |ags(a1; — b11) + by1(agy — bog)—
= Cy(1 4 [g]) el e >0, (21)

T A&t
max [Tsq(§) (Agg)" '] < Temty sopescito,

—ag1(ar2 — bi2) + bi2(ag — bar)| < 4my M.
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JIema 5. Hexati 0 < ReA; < Re Xy, Todi
icnye maxe wucao R >0, wo dan ecix &, |E| >
R, sukonyemuvea oyinka

0 =
L [Cot+lehenetumnr, e R
6( + |£|) ) é < -R.

(25)

Hosenenns. [Ina & # 0 posrisgme-

Mo marpuri A() lajq(E)II5 =1, B(E) =
105q(E)II5 4=, Taxi, mo A(§) =

erM€T 1 er28T 1
A€ A2
I MET 1 MtT 1] |7
A€ |:T A€ :| A2§ [T A26 :|

MET oA2ET
B(f) . A€ A2&

- _€>\1§T _eAQgT

A2¢? AZ¢?

Busnaunuk ['(§) He 3MiHUTHCS, SIKIIO BiJ OO
JIPYTOTO PAAKa BIAHATH HOTO MepIIuil pAIoK,

nomuoxkennii na T'. Tomy det A(§) = I'(€). 3a-
YBayKUMO, 10
eA1+A2)ET
det A(§) = TMNE det A (§),
eA1+A2)ET
det B(S) = )\1)\—253 det Bl,
e
an(§) az(§)
A () = : 26
o (0421(5) 0422(5)) 20
an(§) =1—e M app(€) =1 — e,
az (§) _/\% + (§T + /\i1) e M
anl€) = —5-+ (aT n Ai) T

Jlobpe BijioMo, 110 i1 A0BLIBHOTO p > 0
icayrors Taki unciaa C(p), R(p) > 0, mo mis
BCiX © > R(p) BUKOHYETHCs OIMiHKA zfe * <
C(p). Bpaxosyioun Jjiemy 4, 3Bijcu jgicranemo,

110 icHye Take uncao R > 0, mo aig Beix £ > R
CHPAB/ZKYETHCS HEPIBHICTD

[A2 = A

det A >—dtB
et A1 ()] > g det 31| = Gl

Taxum yunOM,

|)\2 _ )\1 |6R6(A1+)\2)§T
>
2[ATAZE B

D) = [det A(§)[ =

> Cy(1 + |¢])Befte AT

it Beix & > R, T0OTO BepXHS HEPIBHICTH y
dbopmyi (25) BecraHoBIIEHA.
Posrisnemo Tenep Buma 1ok, koan £ < 0. Y

ubomy Bunajxy ['(§) = det Ay(€),

P

Bi1(§) Bia(§)
A2 = .
) (621(5) 522@)

Ao&T
)

511(5) =1- 6A1£T7512(§) =1-e

1 1
T — MET
N (5 >\1> €

1 1
T Aot
I (5 )\2> ¢

BukopucroByioun nemy 4 micranemo, IIIo
icaye Take R; > 0, mo a1a Bcix £ <
—R; cupaBipkyerbes HepiBHicTb | det Ay (€)| >

1 o=
§|detB1| 2 hire|

521(5) =

Baa(§) =

Orxke,

1
)] = | der x| >
A
> D = G

it Beix & < —Rj, TOOTO i HUYKHSI HEPIBHICTH
y dopmyai (25) Beranosiena. Jlemy moBeseHo.

JIema 6. Hexati ReA; < 0 < ReXy. Todi
icnye make wucao Ry > 0, wo das eciz &, |&| >
Ry, sukxonyemuves ouinka

T > {

Q{1+ fe)SereeT,
Call +]¢]) Seneer,

§> Ry,
£ < —Rs.
(27)
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Jlema 7. Hexati 0 < ReA; < ReXy. Todi
icnye make wucao Ry > 0, wo dan eciz &, |&| >
Rs3, sukonyemuoca ouinka

Cio(1+1€))7%,€ > R,
Cro(1 + [¢])PefleCuirltT ¢ < —Ry.
(28)
oBenenns jiem 6, 7 IPOBOAUTHCS AHAIO-
IiYHO JI0 JOBEJIEHHS JIEMH O.

Temep Mu MOKEMO BCTAHOBHTH OCHOBHUIA
pe3yJbraT JaHoi pobOTH HpO iCHYBaHHS €10-
HOTO po3B’s13Ky 3a1a4i (1), (2).

Teopema 1. Hexatll wopewni Ai, Ao MHO20-
uaena L(N, 1) maromo pisni nenyavosi ditichi
wacmunu. dxwo A(E) # 0 das sciz & # 0,
mo 3adaua (1), (2) € (a1, a2)-Kopexmmnoro, de
0422041—2, 04122.

JoBenenns. OCKLIbKI KOpeHi Ap, Ay Ma-
I0Th Pi3HI HEHY/ILOBI JIICHI YaCTHHH, TO 3 JIEM
1, 2, 3 Ta 1em 5, 6 BUIIMBaE, MO ICHYE TUCJIO
R, > 0 rake, mo mng Beix &, || > Ry, BUKOHY-
FOThCS OLIHKHU

Fj,q(f)
I'(€)

e j?q = ]-a 27 r= Oa 172 TO,ZLI 3 CbOpMyﬂ (18),
(29) micraemo, mo auist Beix &, [€] > Ry,
o"u(t, §)

T‘ < Cha(1 + [€]) 2 x

T >

max
t€[0;T

(&%ﬂSCMLHw”%@m

max
t€[0;T]

X (121(E)] + [@26)]) (30)

ne j,q = 1,2,7 = 0,1,2. Ockinbku A(§) # 0
st Beix € # 01 A(§) — menepepBHa byHKIILisI
napamerpa &, 1o icaye craga Ci3 > 0 raka,
mo [A(§)] > Ci3 > 0 g veix € € [—Ry; Ryl
Tomy oninku (30) 36epiraiors cBoIO Ly 1 /17151
€l < Ru.

Toxi 3 dopmyn (17), (18), (30) Ta o3HaUeH-
s nopmu B upocropi H2 orpumyemo

lult, 2); HE, || =

2
= 0 u(t ot" Hy,_.|| <
> ma [0 adt, )0 Hp | <

+o0
scu¢[ (1 -+ [€])2oo4] g (6)2de +

+oo
+Cl4\//_ (1 [€])2e=+4]p2 () 2dE <

< Cullpr; Ha, || + Cuallp2; Ha, |,

SKIINO v > o + 2. Teopemy J10BejIeHO.

CIIUCOK JIITEPATYPU

1. Bieax B.M. TlobymoBa po3B’a3Ky 33a4i Temao-
mposigHOoCcTi 3 iHTerpanbauMu ymosamu // Hom. AH
Vkpainu. — Cep. A. —1994. — Ne 8. — C. 57-60.

2. Heanwoe H.U. KpaeBble 3a1a49n s TTapabOJIn-
YECKOI'O yDAaBHEHUs C MHTErPAJbHLIMU YCJIOBUAME [/
Huddepentr. ypaBaenns. — 2004. — 40, Ne 4. — C. 547-
564.

3. Irexie B.C. Banada 3 iHTErpajbHUMH YMOBAMU
JUIst CHCTeMU TUDEPeHIiaJbHUX PIBHIHL 3 YaCTUHHU-
MU ToxigHuMu 1 3minauMu koediuienramu // BicHuk
AY ,JIbBiscbka momitexnika“. Ilpuki. marem. — 1999.
— Ne 364. — C. 318-323.

4. Kamwnun B.JI., Capoadu M. Henuwneitnast obpa-
THas 337294 JIJIs TapaboJIMIecKOT0 YPABHEHUST BUHCOKO-
ro nopsaka // 2IKypH. BEIYHCIL. MaTeM. i MaT. QU3NKH.
— 1998, 38, Ne 10. — C. 1683-1691.

5. Medsidv O.M., Cumomiox M.M. 3anaqa 3 iare-
TPATBHUMU YMOBAMHU JJIs JIHIAHUX CUCTEM PiBHAHD i3
JacTUHHUME noxigaumu // Mar. Meroam Ta dis.-mex.
moJist. — 2007. — T. 50, Ne 1. — C. 32-39.

6. Medsidv Oxcana, Cumomiox Muzaiino. 3amaga
3 iIHTerpaJIbHUMUA YMOBaMH JIJIsi CHCTEM PiBHSAHB i3 4a-
CIMHHUMM LOXIJAHUMU 3 BiAXUJIeHHAM aprymenry //
Maremarwanuit Bicauk HTTII. — 2007. — T. 4. — C. 414—
427.

7. Haxywee A.M. YpaBHeHUud MATEMATHIECKOM OH-
onorun. — M.: Beicmas mkona, 1995.

8. Ioaua I'., Ceze I'. Bamaduu u TeOpeMbl U3 AHAIIHU-
3a: B 2-x 1. — M.: Hayxka, 1978. - 4. 1. - 391 c. - 4. 2.
— 432 c.

9. IImawnux B.J. HeKOppeKTHBIE TPAHUIHbIE 3a-
Jaan g mudEepeHnuanbHbIX YPABHEHWH ¢ 9aCTHBI-
mu npomssogabivu. — K. Hayk. nymka, 1984. — 264c.

10. Camapcruii A.A. O HEKOTOPBIX IPOOIEMAX TEO-
pun quddepennnanpubix ypasaenuit // Tuddepentr.
ypasuenus. — 1980. — 16, Ne 11. — C. 1925-1935.

11. @apdueora JI.B. NnrerpanbHas KpaeBasa 3a7a-
93 B CJIO€ JJjIs CHCTeMbl JUHEHHBIX JuddepeHnnab-
HbIX yDaBHEHWII B 4aCTHbIX LpousBouHblX // Marem.
coopuuk. — 1995. — 186, Ne 11. — C. 123-144.

12. Xapmman @. OObIKHOBEHHBIE b PepeHITnaIb-
woie ypaBuenus. — M.: Mup, 1970. — 720 c.

13. Kalenyuk P.I., Kuduk G., Kohut I. V.,
Nytrebych Z.M. Problem with integral condition for
evolution equation // Journal of Mathematics and
Applications 2015. — Vol. 38. — P. 71-76.

74 ISSN 2309-4001. Byxosuncokul mememamuunul ocyprans. 2016. — T. 4, N 3—4.



