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OIIEPATOP I'PIHA MATPUYHOT
THTETPAJIBHO-IN®EPEHIIIAJILHOT KPATOBOT 3A JAYI

3HalileHI yMOBU PO3B’sI3Ky, a TaKO:K KOHCTPYKIIis y3arajbHeHOro omneparopa I'pina jiHiiiHOT Kpaiio-
BOI 33124l JjIsT MATPUIHOI iHTErpaabHO-TudepeHIiaabHol cucteMu Uty OpearosibMa 3 BUPOIZKEHUM
sapoM. AKTyabHICTh BUBYEHHSI TE€OPil KpaoBUX 3314 Jjisl JIHIHHUX IHTerpaabHO-1udepeHIialIbHIX
PIBHSIHB IIOB’sI3aHA 3 YMCJEHHUMH 3aCTOCYBAaHHAMH B 33J@9aX MEXaHIKM, aepOJUMHAMIKY, BiTHOBJIEHHS
mapaMeTpiB, a TaKOXK Teopil KouBaHb. [ljisi po3B’si3aHHS MATPUYHOI iHTErpabHO-IudEpPeHIaTbHOT
KpaitoBol 3ajati 3aCTOCOBaHI OpPUTiHAJIBHI YMOBU PO3B’SIBHOCTI, & TAKOXK KOHCTPYKIIS 3arajabHOrO
pO3B’s13Ky MaTpuyHOro piBHsinHs Tuiy CuibBecTpa.

Y poGoTi CyTTEBO BHKOPHCTOBYETLCsS amapar TmceBmoobepHenus (3a Mypom—Ilenpoysom) mar-
punp [1], koHCTPYKWil y3arasbHeHux omneparopis I'pina, nobynosani B poborax A. M. Camoiisenka
i O. A. Boituyka [1] Ta Meroam po3s’si3aHHs MATpUYHUX DiBHAHB JlsyHoBa Ta CuibBecTpa, 106YI0-
BaHi B poborax O. A. Boituyka, C. A. Kpusomei [6] ta C. M. Yyiika [7, 12].

3anpornoHoBaHi yMOBU PO3B’S3KY, & TAKOYXK KOHCTPYKIlisl y3araJbHEHOro orneparopa ['pina kpaiio-
BOI 33124l JIJIsT MATPUYHOI iHTerpabHO-audepeHitiaabHol cucremu tuity Opejroabma 3 BUPOIZKEHUM
SIIPOM y3araJIbHIOIOTH YMOBHU PO3B’sI3Ky 1 KOHCTPYKINIO y3araJbHEHOTO oneparopa ['piHa iHTerpabHo-
nudepennianbHOT Kpaiosol 3a1a4i [2, 8], a Takok MaTpudaHOI Kpaiiosol 3aaa4i [9]. Kpim Toro, anasoriv-
Hi YMOBHU pO3B’SI3KY, & TAKOK KOHCTPYKIIisl y3araJbHEeHOTo oneparopa I'piHa MaTpuvHOl iHTErpaabHO-
nudepentiaabaol cuctemMu Ty PpearosbMa 3 BUPOKEHUM SIAPOM MOXKYTH OyTH OTpPUMAHI st
aHaJIoriuHol Kpaifosoi 3asa4i B abcrpakTHux npocropax [1, 10]. 3anpononosana cxema JIOCIIIzKEHHs
KpaitoBUX 33/1a9 MaTPUYHOI iHTerpabHO-tudepeniaabHol cucteMu Tuiry @penrosbma 3 BUPOKEHUM
sinpoM (1) anasoriano [8] Moxke GyTu nepeneceHa Ha HeJliHiiiHI iHTerpasbHO-ubepeHIianbH] cucremu
tuny @pearosbma 3 BUPOJIZKEHUM SJIPOM, & TAKOXK aHaJsoriguo [11, 12,13, 14, 15, 16, 17] — na marpuuni
KpaioBi 3a/1a4i /11 iHTerpabHO-IndepeHIiagbHux cucreM Tuity OpenrosibMa 3 BUPOIKEHUM SIPOM,
IO MICTATH AudepeHIiaabHo-aIredpaianmii oneparop. 3 iHIIOro 60Ky, v pa3i HEpO3B’3HOCTI MATPUIHI
KpayoBi 3a/1a4i i1 iHTerpajabHo-IudepeHiaabHux cucreM Tuily PpearobMa 3 BUPORKEHUM SIPOM
MOXKYTb OyTH peryisipu3oBasi aHasoriuxo [18, 19].

MSC: 34B15.

Karouwoei caosa: onepamop I'pina, mampuura iHmezpasbro-0uBepeHuiasbha cucmema, kpaiiosa 3a-
daua.
1. IlocTanoBka 3agad4i.
Hocmimkyemo 3a1ady mpo nobyoBy po3s’s3ky |1, 2]
Z(t) € Dixﬁ[a; b] :=D?[a;b] @ RP Z/(t) € ]Lixﬁ[a; b] := L2[a; b] @ R**F

MaTPUYHOI iHTerpabHO-IudepeHtiaabaol cucremMn Tuity PpearoabmMa 3 BUPOXKIACHUM
SATPOM

b
Z'(t) = <I>(t)/ [A(S)Z(s) + B(s)Z'(s)| W(t) ds + F(t), (1)

PoGory Bukomano 3a dimancosoi migrpumku MOH Vkpalam (HOMEp JIepKaBHOI peecTparil
0115U003182).
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T TITOPSIKOBAHOT KpaitoBiit yMOBi

LZ() =2 AR, (2)
Tyt
B(t) € 12, [, A1), B(t) € L2, o[ab], U(t) € L3, slasd], F(1) € L2, slas B

LZ(-) — niniitauit obMexkeHuit MaTpuIHAl GyHKITIOHAI:

LZ(-): D2, gla;b] — RHXV,

ax

Bsarami kaxyqwu, npunyckaemo «, 3,7, 4, v € N — noBisibHi HaTypaJbai unciaa. Mat-
pudHa KpaitoBa 3ajada (1), (2) y3arajabHioe TpaJuIiiiHi TOCTAHOBKY 3a/ad s iHTe-
rpajibHO-udepen ianbaol cucremu Ty ®Ppearosbma [1, 2|. Poss’s30k marpudHOT
inTerpasbHo-udepeHniaibHOl cucTeMu (1) IpeacTaBuMo y BUIVIsLI

Z(t) = /t@(s) CoV(s)ds+Cy+ F(t), F(t):= /t F(s)ds,
zie ,
Co = / [A(S)Z(s) + B(S)Z'(s)] ds e RVP, ¢y e RY*F

— HEBIJIOMI CcTaJIi MaTPUIL, JIJId 3HAXO/[ZKEHHST TKUX TPUXOIUMO JI0 MATPUIHOIO PIBHSIH-
us tuny Cuiabsecrpa (3]

b t b b
Co—/ A(t)/ D (s5)CoW(s) dsdt—/ A(t)Cy dt—/ A(s)®(s)Co¥(s)ds = B; (3)
TYT b
Bi= [ [46)706) + BP9 ds e B0
— cTajia MaTpPUIIH.

2. YzaranbHennii oneparop I'pina 3agaqi Korri.

Busnaunmo oneparop [3]
A=MB: R™" — R™",

AK OIIepaTop, SAKWil CTAaBUTH y Bimnosimmicts marpumi B € R™*™ peKkTOp-CTOBIENDH
MB € R"™", cknajeHuii 3 n CTOBIINB MaTpuil B, a Tako:K 0OepHEHUii orepaTop

./\/l_l.AI R™ _>Rm><n,

AKUi cTaBUTH y BignosigHicTs BekTOpy A € R™™ marpumio B € R™*™, [Tosnaunmo
0w eRY™A, j=1,2, ..., B+ — upupomuuii Gasuc [4] mpocropy RV, a rakox

20 eR™P =12, ..., a8

152



Oneparop I'pina marpuaHOl iHTErpasbHO-AUGEPEHIiaabpHOI KpadoBol 3a1a4i

— mpupoHuit 6asuc mpocropy RS npu mpoMy 3ajada po 3HAXOIZKEHS PO3B’SI3KY
piBasinns (1) TpuBOAMTH 70 3ajadi MPO 3HAXOJKEHSI BEKTOPIB § € RAY u ¢ € R*P,
KOMITOHEHTH sIKMX BU3HAYAIOTH PO3KJIAIAHHS MaTPUIlH

By af
Co = Z@(j)fj, Ch = ZEU)CJ', fj, Cj S Rl, Cc:= ( g > S RQ’BJF’B’Y.

j=1 j=1

Y HOBHX IO3HAYMEHHsX, DIBHSHHS (3) HaOyBa€ BUIVISLY

Dc = MB, D .= [DQ; Dl ], (4)
Je
18
Dy = [D((]J)] € RAT<B, D( / A(s D (s)ds —
j=1
—M/ / (5)0VW(s) ds dt,
a TaKO>K P
Dy = [ng)] e RF7xef DU M/ £)2U
j=1

— cragi marpuni. [Tosuaunvo Pp+ € REY*BY i pry e Re+Bx (@498 yarpuni-oprompoexropu:
Pp- : R?Y = N(D*), Pp: R¥F7 5 N(D*).

3a ymosn |1, 3, 14]
Pp-MB =0 (5)

3arajibHUi pO3B’sI30K piBHsHHSA (4)
c=D"MB+ Pp,c,, c, € R’

BU3HAYAE 3arajibHUNl PO3B’A30K

o = COll) + Caley), ColB) = M [€(8)]. Colen) = 2™ el

C1 = C(B) + Ciley), Cu(B)i= M [o(B)], Caley) = M [<(c)]
MarpudaHoro pisasians tuiy Cuibsecrpa (3); TyT
§B):=(1Isy, O )D"MB, &(c,) = (Isy O )Pp,cy,

((B) = ( 0O Ia,@ )D+MB C(Cp) . ( 0O Ia,@ )Pppcp;
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marpuns Pp, € R@+1BXP cxnanena 3 p JiHINHO HE3aJIe2KHUX CTOBIIIIB MaTPUIL-
oprorpoekTopa Pp.

JIemma. 3a ymosu (5) sazanrvrudl poss’sasox
Z(t.c) = Wit.e) + K| F(9)| 0. c € 70

sadawi Kowi Z(a) = Ci(c,) dan pisnanna (1) eusnavae ysazarvrenuts onepamop I'pina
Mmampusroi 3adavi Kowi

K[F(s)] (1) = / (5)Co(B)U(s) ds + C1(B) + F(¢);

mym

Wit e,) = Ci(cy) + / A(s)®(5)Colc,)¥(s) ds, ¢, € R?

— 3azanvruli pose’asox 3adavwi Kowi Z(a) =0 das odnopionoi wacmunu pienanmns (1).

3. ¥Y3zaranbHeHuit oneparop I'pina iHTerpajibHO-IudepeHIiajIbHOI Kpaii-
OBOI 3aJadi.

IToznaunmo
OV R, j=1,2, .., p

— upupojuuii 6asuc npocropy RP. Ilixcrasisiroun po3s’si3ok pisasiHs (1) y KpaiioBy
YMOBY (2), IPUXOAMMO J10 331841 PO 3HOXOJZKEHHS PO3B’SI3KY

cp = i@gﬁgj ER’, & ERY, j=1,2, ..., p
marpuyuHOro pisusinns tuny Cusbsectpa [3, 6, 7|
LW(-,¢,)+ LK [F(s)} (1) =Ae R, (6)
B kpurnanomy Bunajky (Pg- # 0) 3a ymosu (5) i [3, 7]
PQZM{Ql — LK [F(s)} ()} =0 (7)
PO3B’I30K MAaTPUYHOrO PiBHSIHHS (5) BU3HAUAE BEKTOD Cp = Cp(cp) + (A, F), ne
cp(AF) = Q+M{Ql — LK [F(s)} ()}, cpler) := Po,cp, ¢ €R".
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Tyr Po— (- v X p - v)— Marpuns-opronpoektop Po- : RFY — N(Q*), ne

p

Q:= M eRIXPQ; :=M{LM1[W(-,@S’>>H, i=12 .., p

j=1

marpuns Po . cKiIajeHa 3 r JiHIRHO-He3aJeKHUX CTOBIIIB (p X p)— MATPHUI-OPTO-
npoekropa Pg; Marpuiid PQE cKIaJieHa 3 d JIHIHO He3aJeXKHUX PAIKIB MATPHUIL-
opronpoekTopa Pg+. Takum umHOM, B KpUTHIHOMY BHUIAJKY, 3a ymoBu (5) i (7) pos-
B’fI30K MAaTPUIHOI iHTerpaabuo-audepenianbaol cucremu tuny Ppearoabma 3 BUPOI-
ykeHnM sipoM (1), 1o 3a10BosbHSIE KpaifoBiit ymoBi (2)

Z(t,e,) =W(t,e,) + G [F(s),%l} (), ¢, €R"
BU3HAUA€E y3arajbHennii oneparop ['pina
G [F(s); Ql} (t) :=W(t,cp(AF))+ K [F(s)] (t)
1 3arasibHUI PO3B’sI30K OJHOPIIHOI YacTHHU Kpaiiool 3azadi (1), (2)

Wit.cr)i= Caleylen) + [ A)R()Cocpler) V(s) ds

TYyT

t
W(t,cp(A, F)) :=Ci(c,(A, F)) +/ A(s)P(s)Co(cy(A, F))¥(s) ds.
a
TakuM 9UHOM, JIOBEJIeHA HACTYIIHA JOCTATHsI YMOBA PO3B’I3HOCTI MATPUIHOI IHTErPA/Ib-
HO-/depenianbHol cucremu Tuiy Pperosbma 3 BUpo/pKeHuM siapoM (1), 1mo 3a10-
BOJIbHSIE KpaiioBiil yMOBi (2).
Teopema. B xpumuuromy eunadky (Po+ # 0) 3a ymosu (5) i (7), pose’szox mam-

PUUHOL THME2PasvHo-Judeperuiarvhol cucmemu muny Ppedzoavma 3 6UPOIHCEHUM A0-
pom (1), axuti 3adosoavrse kpatiositi ymosi (2)

Z(t,cr) =Wi(tc)+ G[F(s);ﬂ] (t), ¢r € R"
BU3HAYAE Y3azarvHerut onepamop I'pina
G [F(s); QK} (t) =W(t,cp(A F))+K [F(s)] (t)
i sazanvruti poss’asow 0dnopionoi wacmuny kpatiosoi sadavi (1), (2)
W(t,c,) := Ci(cy(cr)) + /at A(s)P(s)Co(c,)¥(s) ds;
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mym
W(t,co( A F)) i= Calen(A F) + A5 (5)Coley (A F)) U (s) ds,
— 3azanvnull po3e’asok 00HoPIOHoT wacmuny kpatosol 3adavi (1), (2) ma
K [F(s)] (t) == /t ®(s)Co(B)¥(s)ds + C1(B) + F(t);

- y3azaavrenuts onepamop I'pina mampuwnoi 3adawi Kowi Z(a) = 0 das ainitinot
MAMPUHHOL iHMeepasvHo-dupepenyiarvhoi cucmemu muny DPpedzosoma 3 upodotce-
Hum Adpom (1).

Buaiineni ymosu poss’asnocri (5) i (7), a TakoK KOHCTPYKIIis y3araabHEHOTO Olle-
paropa I'pina kpaitoBol 3a1a4i /1T MATPUYIHOI iHTerpaabHO-Iu(EePEeHIiaJIbHOI CHCTEMU
tuity Ppenrosapma 3 BupoKeHnM sapom (1), (2) y3araabHIOOTh TpaIuIiiiai pe3yib-
TaTHU JIjIsi HETEPOBbIX KpaiioBux 3asa4 |1, 2|.

IMpukaan 1. Bumozam dosedernoi meopemu 3ado6orvHae 3adaya npo nobydosy 27 -
NeproduUYHUT PO38 A3KIE MAMPUIHOT THME2PAALHO-JUPEPEHULANDHOT cucTemU

b
Z'(t) = d(t) / [A(S)Z(s) + B(S)Z’(s)] U(t)ds + F(t), (8)

de
cost —sint
cost sint O ) cost sint
A(t) = ( 0 0 0 ) , ®(t):= | sint cost , U(t) := ( _sint cost > ,
0 0
. sint 0
B(t) := < cost sint .0 ) , F(t):= | cost sint
0 cost sint
0 cost
IToznaunmo
1 0 0 0 0 0
El = 00 5 EQ = 1 0 5 5 E6 = 0
0 0 0 0 0 1

npuposHmit 6asuc mpocropy R3*2. a raxox

10 00 0
@1'_<O 0>762‘_<1 )7"'?@4‘_<0

npupoanuii 6asuc mpocropy R2*2; npu rpomy

_— O
~_

e}

1 7 =7 0 0 0 0O 0 0 O 0 00O
D 01 0 0O0O0O0O0OO0O Ppe = 0 00O

=~ 0 1 7 000000 |’ 0000 |

00 0 1 0O0O0O0O0O 0 00O
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KpiM TOTO

Pp = Pp, =

DO OO OO OO oo
DO OO OO OO oo
OO OO OO O OO
OO OO OO OO oo
SO DO OO OO OO
SO OO, OO O OO
DO O R OO o oo
SO Hr OO OO o oo
O HrH OO OO oo oo
_ O O OO oo o oo
<
SO OO OO OO OO
SO OO H OO OO O
SO O R OO OO oo
SO R OO OO o oo
O R OO OO o oo
O OO OO oo oo

Ockinbku Pp+ = 0, To ymoBa (5) Bukonana. Marpuri

a1 = () 5 ). ot =

o O
N—

0 0 C1 C4
Cl (B) = 0 0 5 Cl (Cp) == Co Ch
0 0 C3 Cg

BU3HAYAIOTH 3arabHuil PO3B 30K
— 6
W(t,c,) = Ci(cp), ¢p €R

sazadi Komi Z(0) = 0 jyist o/iHOpiiHOT YacTuHU piBHsIHHSA (8), a TAKOXK y3araJbHeHHi
oneparop I'pina marpuynoi 3aja4i Korri

1 —cost — wsint mcostsint
K[F(s)] (t) = (14 mcost)sint 1 —cost+ msin®t
0 sint

Ockinmbkn Q@ = 0, A = 01 LK[F(s)](-) = 0, o ymoBa (7) BUKOHAHA, IIPU IIHOMY
PO3B’S30K MaTPUYHOI iHTerpajbHO-udepentiaibaol cucremu tuity Opesrosbma 3 Bu-
DOJIZKEHUM $IJIPOM, sIKUii 3aJI0BOJIbHSIE KpaiioBiii ymoBi (8)

Z(t,c,) =Wi(t,e,) + G {F(s); Ql] (t), ¢, € RO
BU3HAYAE y3arajbHeHuii oneparop I'pina
G [F(s); Ql} t) =K |:F(S):| (t)
i 3aranbunit poss’asok W(t, c,) = Ci(c,) ognopinnoi qacTunn Kpaitosoi 3a1a4i (8).
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Y mekpurnaHomy Bunajky (Po« = 0) ymoBa (7) BUKOHYEThCsI J1J1s1 Oy/ib-SIKIX HEO/I-
HOpiHOCTEl KpaiioBol 3ama4i (1), (2), npu nboMy po3B’si30K MATPUYIHOI iHTErpajbHO-
mudepeniianbhol cucremu tuity Ppejronsma 3 BUpopKeHUM siipom (1), sikuit 33710~
BOJIbHSIE KPaiioBiil yMOBi (2) BH3HAYAE HACTYIIHE TBED/ZKCHHSI.

Hacaimok. V nexpumuunomy sunadky (Po« = 0) 3a ymosu (5) pose’azox mam-
PUUHOT THMEPAALHO-JuPeperiarvhoi cucmemy muny Ppedzosvbma 3 8UPOIAHCEHUM A0-
pom (1), axut 3adosorvhae kpatiosill ymosi (2)

Z(tyer) =W(t,er) + G [F(s),ﬁ} (t), ¢ €ER"
susnauae yaazarsvhenuds onepamop I'pina
G [F(s); 2[] (t) :=W(t,cp(AF))+K {F(s)} (t)
ma 3a2aA0HUl Po36°A30% 00nOPIOHOT wacmunu kpatiosoi sadawi (1), (2)

¢
W(t,c,) == Ci(cy(cr)) —I—/ A(s)®(s)Co(cp) ¥ (s)ds.

Ipukaanx 2. Bumozam dosedenozo Hacaioky 3adososvHae 3adava npo nobydosy
anMUNEPIOOUYHUT PO36 A3KIE MAMPUUHOT THME2PasvHo-dudepentiarvrol cucmemu (8).

Barambuuit poss’azok W(t,c,), ¢, € RS sanadi Komi Z(0) = 0 ana opmopigmol
yacTuHY piBHsHHS (8), a TaKOXK y3arajabHeHuil oneparop ['pina marpuanoi 3aaaai Kormi
K[F(s)](t) 6ynnu 3naiineni B npukaazai 1. Ockinpkun Q = 21s, A= 01 LK[F(s)](-) =0,
TO €UHUIT PO3B’SI30K

Z(t) =G [F(s);m} (t)

MaTPHYHOI iHTerpayibHO-nudeperniaabaol cuctemu Tuly PpearoapMa 3 BUPOIKEHIM
SIIPOM, SIKUIT 33J0BOJIbHSIE KpaitoBiit ymosi Z(0) + Z(27) = 0, Busnadae y3araibHeHHi
onepatop ['pina

G [F(s); 2{] (t) =K [F(s)] (t)
anTHIepioaTHOL Kpafiosol sazati (8).

BanpononoBani yMOBH PO3B’SI3KY, a TAKOK KOHCTPYKIIis y3araabHEHOIO OIepaTo-
pa I'pina kpaiiosol 3amadi (1), (2) a1 MaTpudHOl iHTErpagbHO-IHUdEPEHIIATBHOI CHi-
cremu Tuiry @perosbMa 3 BUPOKEHUM siipoM (1) y3arajbHIOIOTH YMOBU PO3B’SI3KY
i KOHCTPYKIIIO y3araJbHEeHOro omeparopa ['piHa inTerpasbHO-TudEpeHIiaIbHOl Kpaii-
oBol 3asa4i [2, 8|, a Takox Marpuunoi Kpaitosoi 3ajgaqi [9]. Kpim roro, anasoriumni
YMOBH PO3B’{I3Ky, & TaKOK KOHCTPYKIlisl y3arajbHeHOro omeparopa ['pina marpudaHol
inTerpasbho-udepeniianbaol cucremu tuiry PpearosbMa 3 BUpOKeHUM siipom (1)
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MOXKYTh OYyTH OTPUMaHi /i aHAJIOTIIHOI KpaiioBol 3a/1adi B aOCTPAKTHUX IIPOCTOPAX

[1, 10]. 3anpomoHnoBana cxema JOC/IIZKEHHsT KPAOBUX 38189 MATPUIHOI IHTErPATbHO-

mudepeniianbhol cucremu tuiy Pperosbma 3 BUPOzKeHHM siipoM (1) aHasmorivao

18]

MOXKe OyTu IlepeHeceHa Ha HEJHINHI iHTerpaJbHO-audepenIiaj bl CUCTEMHA TH-

y PpejronbMa 3 BUPORKEHUM siIPOM, a TakoXK anasoriuuno [11, 12, 13, 14, 15, 16,
17] — ma marpuuni KpaifoBi 3aja4i 1is iHTErpasbHO-IUbEPEHIIATBHAX CUCTEM THILY
@penroabMa 3 BUPOIXKEHUM SIAPOM, IO MICTATH AudepeHIlialbHO-aaredpalaauii ome-
parop. 3 iHIoro 60Ky, y pa3i Hepo3B 3HOCTI MATPUIHI KPaioBi 3a1ati JJj1sI iIHTerpaabHO-
nudepeHiaJIbHuX cucTeM Tuiy OpenrosbmMa 3 BUPOIZKEHUM SIPOM MOXKYTH OYTH pe-
ryJsipu3oBaHi anasgoriqao (18, 19].

10.

11.

12.

13.

14.

15.

16.

17.

18.
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S. M. Chuiko, O. S. Chuiko, V. O. Chechetenko

Green’s operator of a matrix integral-differential boundary value problem.

The conditions of solvability and construction of the generalized Green operator of the linear boundary

value problem for a matrix integral-differential system of the Fredholm type with a degenerate kernel
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were found. The current interest of studying the theory of boundary value problems for linear integral-
differential equations is associated with numerous applications in problems of mechanics, aerodynamics,
recovery of parameters, and also the theory of oscillations. The original solvability conditions and
construction of a general solution of the Sylvester type matrix equation were used to solve the matrix
integral-differential boundary value problem. In this work a pseudo-inversion apparatus (by Moore—
Penrose) of the matrix [1], the construction of generalized Green operators constructed in the works of
A. M. Samoilenko and O. A. Boichuck [1] and methods for solving the Lyapunov and Sylvester matrix
equations constructed in the work of O. A. Boichuk, S. A. Krivosheya [6] and S. M. Chuiko [7, 12]
are basically used. The proposed conditions of solvability and construction of a generalized Green
operator of the boundary value problem for the matrix integral-differential system of the Fredholm
type with a degenerate kernel, generalize the conditions of solvability and construction of a generalized
Green operator of the integral-differential boundary value problem [2, 8], and of the matrix boundary
value problem [9]. In addition, similar conditions of solvability, and construction of a generalized Green
operator of a matrix integral differential system of the Fredholm type with a degenerate kernel, can
be obtained for a similar boundary value problem in abstract spaces [1, 10]. The proposed scheme of
studying the boundary value problems of the matrix integral differential system of the Fredholm type
with a degenerate kernel (1) [8] can be transferred analogously to nonlinear integral-differential systems
of the Fredholm type degenerate kernel, and similarly [11, 12, 13, 14, 15, 16, 17] can be transferred on
matrix boundary value problems for integral-differential systems of the Fredholm type with degenerate
kernel containing differential-algebraic operator. On the other hand, in case of unsolvability of matrix
boundary value problems for integral-differential systems of the Fredholm type with a degenerate

kernel can be analogously regularized [18, 19].

Keywords: Green’s operator, matrix integral-differential system, boundary value problem.

C. M. Yyiiko, A. C. Yyiiko, B. A. HeuereHko

Omneparop I'puna MaTpudHOl MHTErpajgbHO-auddepEeHIAIBHON 3aaa4u.

Haiiiens! yciaoBusi pa3pelmMoCcTi, a TaKyKe KOHCTPYKIUs 0000IIEeHHOro orneparopa ['puHa JimHeHHOM
KpaeBoil 3aJ1a9¥ JIJIsi MATPUIHON MHTErpaabHO-IuddepeHnInaaIbHol cucreMbl Tuna OperoasmMa ¢ Bbl-
DPOKIEHHBIM SIIPOM. AKTyaJbHOCTh M3YYEHHUs] TEOPUM KPAEBBIX 3a/a4 JIJIsl JIMHEHHBIX WHTErPaJjbHO-
nnddepeHInaTbHBIX YPABHEHUH CBSI3aHa ¢ MHOTOYNC/IEHHBIMA TIPUJIOYKEHUSIMA B 33/1a9aX MEXaHUKH,
a3pPOJMHAMUKHI, BOCCTAHOBJIEHUE TIapaMeTPOB, a TaK:Ke TeOpHH KoJsiebaHuil. [Ijis peleHuss MaTpUIHOM
MHTErPATbHO- UMb EPEHATBEHON KPaeBoi 38191 IPUMEHEHBI OPUTMHAJIBHBIE YCJIOBUS PA3PeITiMO-
CTH, a TaKyKe KOHCTPYKIUS ODINero pemieHnsl MaTpudHOro ypasHenus tuna Cuibeecrpa. B paborte
CYIIECTBEHHO UCIOJIB3YeTCs annapar ncesnoobpaienus (mo Mypy-Ilenpoysy) marpur 1], KOHCTPYK-
nuu 0606IIEeHHBIX omepaTopoB ['puna, nocrpoennbie B paborax A. M. Camoiiienko u A. A. Boitay-
ka [1| 1 MeToBI pereHns MaTpUUHBIX ypaBHeHuil JIanyHosa u CusbBecTpa, IOCTPOEHHBIE B paboTax
A. A. Boitayka, C. A. Kpusomen [6] u C. M. Yyiiko [7, 12]. IlpemyioxkeHHbIE yCIOBAS PA3PEITUMOCTH, a
TaKk>Ke KOHCTPYKIMsI 0BOOIIEHHOTO oneparopa ['pruHa KpaeBoi 3aja4un Jjisi MAaTPUIHON MHTErpabHO-
muddepeHuanpHoi cucteMbl Tuna PpearoabMa ¢ BBIPOXKIECHHBIM siIPOM 00OOIIAIOT yCJIOBHUS Pa3-
PEIINMOCTH ¥ KOHCTPYKIUIO 0600IIEHHOTO oneparopa ['puHa uHTerpaabHO-audGepeHmaibHol Kpa-
eBoil 3amaum [2, 8], a Takyke MATpPHUHON Kpaesoil 3azaun [9]. Kpome Toro, amajsormvmbie yciaoBHs

Pa3peIIMMOCTH, & TaKyKe KOHCTPYKIWs ODOOIIEeHHOro omeparopa ['puHa MaTpPUYHON HHTErpajIbHO-
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muddepenrpaabaoil cucremsl Tuia PpenrosbmMa ¢ BEIPOKIACHHBIM SIIPOM MOT'YT ObITH HOJIYYEHBI JJIsT
AHAJIOTMYHOM KpaeBoil 3aaun B abcTpakTHBIX npocrpancrBax [1, 10]. IIpemoxkennas cxema uccie-
JOBaHUSI KPAEBbIX 33/1a9 MATPUYHON MHTErpasbHO-auddepeHnuaabnoii cucremsl trumna Ppearossma
C BBIPOXK/IEHHBIM sizipoM (1) aHajormdHo [8] MoxKeT ObITH IIEPEHECEHA HAa HEJIMHEHHBIE MHTEIPAJIbHO-
nuddepenipanbable cucreMsl Tuiia OpeirosbMa ¢ BBIPOXKJIEHHBIM sIIPOM, a TaKxKe aHaJOrudHo [11,
12,13, 14, 15, 16, 17] — Ha MaTpuIHbIe KPAEBBIE 3aa4N1 JJIs HHTErPaAIbHO-1nd GepeHInaIbHBIX CUCTEM
Tuna PpearoabpMa ¢ BBIPOXKICHHBIM sIIPOM, cofepzKariie auddepeHiinaabHO-aIredpandecKnii omepa-
Top. C Apyroii CTOpOHBI, B CiIydae HEPa3peNIMMOCTH MaTPUYHbIE KPaeBble 3a/a49n sl HHTErPAIbHO-
muddepeHimaababIx cucreM Tuna Opearosbma ¢ BRIPOKIECHHBIM SIIPOM MOTYT OBITH PEryJIsiPU30BaHBI

axajiorn4so [18, 19].

Karoueswvie cnosa: onepamop I'puna, mampuunas uhmezpasvHo-0udPeperyuaibhas Cucmema, Kpa-

esas 3a0aM4a.
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