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IpanuyHi TPIHKH /ISl iHTErpaJibHUX CUCTEM

IIpedcmasneno unenom-xopecnondenmom HAH Yipainu A.H. Kouybeem

st inmezpanviol cucmemut, wgo Micmumao sk uacmunmi sunadxu pieusnns Imypma—Jliyeiins, cmpyny Cmiimoeca
ma cmpyny Kpetina—@ennepa, docnioxceno maxcumaivie ma Minimaivie initine ¢ioHowenis 6 acouyitiosanomy
elwbepmosomy npocmopi. /L MaKcumanviozo ainiinozo sionowents nobyo0osano zpanuuni mpitixu ma 6ionosioni
Pynxuii Beiins six y sunadxy epanuuinozo kpyza, max i y 6unaoky 2panuunol mouxu.

Kntouosi cnosa: inmezpaivia cucmema, epanuuna mpiika, cumempuyne Jiniine gionouenns, inoexcu degexmy,
Pynxyisn Beiins.

[ToHgaTTsa rpaHnYHOI TPiiikK (ITPOCTOPY TPAHWYHUX 3HAYEHb) 1 BifnoBigHOI hyHKITT Beitnsg cu-
METPUYHOTO OIepaTopa, BBezieHi B poborax [1] i [2] BiamosiaHo, BUSBUINCS KOPUCHUME B 10~
CJJKEHH] CIIEKTPaIbHIX TIPOGJIEM Y TEOPil PO3IUIMPEHb CUMETPUUHKX orepatopis (auB. [3, 4] i
MMOCUJIAHHS B HUX). 3aCTOCYBAHHS TEOPii TPAaHUYHUX TPIHOK /[0 CAMETPUYHUX CUCTEM JudepeH-
[iaTbHUX PiBHSIHB AOCIKYyBaInCh B [5—9].

Y 1iit pobOTi PO3TIISIIAIOTHCST iHTErpabHI CHCTEMU Ha MIiBOCI, 110 MIiCTATH ¥ cobi cucteMn
[rypma—JliyBisis, crpyny Crintbeca ta ctpyny Kpeitna—®esiepa sk yactunni Bunmaaku. Taki
CHCTEMU JOCTIPKYBamuCh B poboTax [10—13]. [Iuist iux iHTerpaibHUX CUCTEM BBOASATHCS TOHST-
TS MiHIMaTIbHOTO A 1 MakCUMaJbHOrO A, JIHIHUX BiJHONIEHD i 3HAXOAUTHCS BULJIAL IPa-
HUYHUX TPilloK 11 BigHomeHus A, Ky BUNAJKy TPAHUYHOI TOUKH, TaK 1 y BUIIQJKy I'PaHNy-
HOTO Kpyra. Mu BUKOPUCTOBYEMO TEPMiHOJIOTIIO T€OPii JiHIWHUX BifHOIIEHD 3 [ 14].

1. MocranoBka 3agayi. Posrisinemo na intepsaii 1 =[0;/) (I <o) cucremy

; Y (MdW-dQ 0 - 0 -1
Jf(x)=Ja= ( ]f(t), ]=( J (1)
g 0 dpP 1 0

e ]7 — ynxuis 3i snavennsymu B C2, Ae C,a P, Qi W — pyukuii 3 B Vioc (1) , HOpMOBaHi ymo-
Boto P(0)=Q(0)=W(0), npuuomy W He criazae.

Osnauenns 1. Bynemo kaszaru, mo ¢yHKIs f € poss’siskom cuctemu (1), sSIKIO BOHA Ha-
JesKuTh 10 knacy BV,.(1), € nenepepBHOIO 3.1iBa i piBHICTb (1) BUKOHYETHCS B KOXKHIiH TOYIL
Xet.
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B pobori [12] noBeneno, mo cucrema (1) Mae €auHMiT pO3B’SI30K He TiJIBKHU JJIST IOBITBHOTO
CTaJIOr0 BEKTOpa d, a ii it Oy/b-sikoi HerlepepBHOI 3:71iBa dyHKIl d(x)e BV, ().
TMoznaunmo vepes L, (W) i L5 (W) Mok hyHKILii, A1 SIKIX BUKOHAHO BiATOBIZIHO

[lr@law@ <e i |f@f dw@)<e 2)
J J

Ha Oy/Ib-IKOMY 3aMKHEHOMY iHTepBasi j 1. Ko interpann B (2) 3aaUIIal0ThCS CKiIHUEHHUMHI
npu j =1, 6yaemo ropoput, 1o f nanexuts g0 L(W) ta £(W) siznosino. Hpocrip £ (W)
€ KBa3iriibbepToBUM 3i CKaJISIPHUM 00y TKOM

(fs&w = | [Og®dW ().

. . o . 2 o
Bixmosigauit pakroprpoctip nmosuaunmo L (W), a itoro eremenTtu GyaeMo 3amicyBaTi TOTHY-
HUMU JiTepamu f, giT. 1.
PosrisiHemo Ha U 1OTIOMIKHY HEOJTHOPI/ITHY CUCTEMY

/ [fj;])i; {( > O]M“] J(dw o6 )

Osnauenns 2. bynemo kazatu, 110 napa {]7, g} 3 BekTOp-yHKIIIi f =(f f [1])T Ta CKaJIsIp-
Hoi dyukuii g 3agoBonbuge cucremy (3), axuo ge L,.(W), f‘e BV, () ipiBHicTb (3) BUKOHY-
€TbCS B KOXKHIH TOUIll x€l.

YmoBa 1. Oynxkiii Q i W He MaioTh CIIJIBHUX TOYOK PO3PUBY 3 (DYHKITIEIO P.

Teopema 1 (apyra dopmyana I'pina). Hexaii euxonano ymosy 1. Axuwo napu {j?, g} ma {u, v}
sadosonvsromo cucmemy (3) (Ous. osnauenns 2) i 0 <o <P <!, mo suxonyemocs pisuicmo

" o= B
[(gu—roydw=f,a]",
o o

de

/v al=(fult) = 1),

2. Jliniitni Bignomenns. JIiHiitHwii miampoctip 6 mekapToBOro 100yTKY I (W)><L2 (W) na-
suBacThCs ainiiimum sionowentsm B L2 (W) [14].

Osnauenns 3. Byemo kasaru, mo napa iacis (§ g)! e I2 (W)XLQ(W) HaJIEKUTD JIIHITHOMY
BifHOIIEHHIO A, , AKIIO icHY10Tb DyHKIT [, f 1§ g Taki, mo napa {f, g} sanoBosbHsIE CHCTE-
My (3) Ta BUKOHaHI BKJIIOYEHHST f€f, g€ g.

YmoBa 2. Icuye Binpisox [o; B]ct Takwmii, mo aus gosinbHuX @, b, ay, by e C 3HaiiyThes
ynxii f i g, 110 3a/T0BOTBHSIOTH cucTeMy (3) Ta TpaHUYHI YMOBU

fw=a, [@®)=b fMo)=a, [MPB)=b.

3ayeancenns 1. 3okpema, npu dQ =0 10CTaTHIO YMOBY [IJIsl BAKOHAHHS YMOBH 2 Hajae [ 15,
nporio3utiis 3.7]. Baarami kaxkyun, g nosiabaux dyskitiin P, Qi WymoBa 2 He BUKOHYETBCSI.

Iponoauist 1. kw0 ons cucmemu (3) ymosa 2 suxonyemvcs na oeskomy 6iopisky o, B, mo
gona suxonyemucs i na iopisxy [6, B] maxomy, wo [a, Bl [6, Bl <t .

IIponosuuis 2. Hexaii suxonano ymosy 2 na eiopisxy |0, [y]c1=[0,1), (f 9l e A,
{j71, g1} i {fQ, 8o} 3adosonvusiomv cucmemy (3), npunwomy [, fr€f, &, 8 € ¢. 100i

£10)=£,0), [0y =410, fido =LA, )= AN
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Ipanuuni mpitixu Onst iHmezparbHUx cucmem

IIpono3unis 3. Axuo (f g)T, (u U)T € A ax » MO ICHYE CKIHUEHHA ZDAHULSL
[fy ﬁ]l = hHl[f, ﬁ]x :
x—l
Osnavenns 4 [1]. Hexait A — cumerpuune jiniiine Bignomennd. Cykynnicts {H, Iy, 'y}, ne
‘H — rinsbeptis npoctip, Tyi 'y — ainiiini BigoOpaxkenns 3 A B H, HA3UBAETBCS ZPAHUUHOTO

mpitiKo1o Ui JTIHIHHOTO BiiHOTIEHHS A |, SKIIO:
(i) BUKOHYETbHCS y3arajbHeHA TOTOXHICTh [piHa:

(&uw)g—(f,0)g= (ﬂ (jg[) T (:DH —(FO (]g[J Ty (ZDH JLIsT BCiX (jg[), (:) cA”:

Ly

(ii) Bimo6bpakennst T :( ]: A" > HxXH CIOP’€KTUBHO.

1

Omnepatop-dynkiis M(-) Taka, 1110

M@, f, =T\ f;; fLe M rep(dy)

Ha3UBAETbCA PyHKyiero Beiina niniitnoro Bignomenus A [2, 4], mo signosinae {H, Ty, I'y}.

3. KpagiperyaspHuii BUTIaJIOK.

Osnavenns 5. Touky /[ Ha3MBaTUMEMO KBasiperyJssipHoIo [jist cuctemu (3) Ha iHTEpBasi 1=
=[0,1), stxmio Bei yukiii P, Q i W nanexarb 10 BV (1). SdKio 101aTkoBO [ < oo, Ha3MBaTHMEMO
il peryJsipHoIo.

HuxuenaBesiena TeopeMa € anajorom |7, mpormoauiist 2.6].

Teopema 2. Hexaii mouka [ € xeasipezynsipnoro ons cucmemu (3) i ge LIW). Todi dosinviuil
pose’azox [ cucmemu (3) nanexcumv do L2(W) ; icnye cinuenna zpanuygs

lim f(x) ,
x>l .
npuvomy 0is 6yov-sxozo sekmopa b e C? icnye edunuil po3se’szox cucmemu (3) maxuii, wo
lim f(x)=b nainmepsari1=[0,1).
x—l

Teopema 3. Hexaii suxonano ymosy 2 i mouxa l € xeasipezynspnoio ons cucmemu (3), a 61006-
pascenns Ty, Ty A C? susnaueni pisnocmamu

(7O [ Mo \
0(9}_ lim fCx) | 1(9)_ ~lim /o) | @

de napa {f,g} sadosomvusic cucmemy (3), fef, ge g. To0i osnavenns (4) € xopexmmuumu ma
CYKYNHICMb {(CQ, Ty, Ty} ymeopioe epanuuny mpiiiky ons ainitinozo sionowenns A,y .
4. Teopisa Beiina. Hexaii Bukonano ymosy 2. ITosnaummo v, :=[0,/,], ne B</)<eo. He-

xail Ay, (o) — MakcumasbHe JIiHiliHe BiHOLIEHHS, OB A3aHe 3 cucteMoio (3) Ha 1, auB. [15,
Definition 3.5].

Osuavenns 6. Busnaunmo niniiine Bignomenuss Ay, k), he RU{e}, B I (9, W) piBHicTio
f
Alg, h):= {(g € Ay 1)1 f(0) = SO =AM ly)+ fl) =01,
ne fef, geginapa {]7, g} 3amoBosbHsE cuctemy (3).
ISSN 1025-6415. Jlonos. Hay,. axad. nayx Yxp. 2018. Ne 7 5



/1. Cmpenvnixos

3ayeancenns 2. KopeKTHICTh 0O3HAYeHHS 6 BUTIIUBAE 3 TPOTIO3UIILiT 2.
Hexait ¢(x,\) i s(x,A) — po3p’si3ku cuctemu (1), 1110 3a7I0BOJILHSIOTH TIOYaTKOBI YMOBH

c0,0)=1 ,2)=0, s0,1)=0, s0,1)=1. (5)
Kiacu ekBiBaJIeHTHOCTI B TIPOCTOPI I (19, W), mo nopokeni numu GyHKIisgAMH, 1o3Ha4nMO c(A)
i s(A) Biznmosizno (nuB. [15, Section 3.3]).

Teopema 4. Jlinitine sionowenns AQyy, h) € cumempuunum 6 I? @, W) . IIpu yvomy:
(i) cnpsicene niniiine gionowenns AQyy,h)" eusnavaemvcs pignicmio

(ii) AQy, h)" = {@e A @0): BN U+ (1) = 0},

de fef, geginapa {f, g} sadosomvnse cucmemy (3);
(iii) cyxynmicmo {C, T, Ty}, de

Ty [f ]= 10, n[ f ]= ~£(0),
g g

YMEopIoe zpanuuny mpiiiky Ons 1initinozo éionowenns Ay, h)*;
(iv) 6i0nosiona Qymnxuyis Beiins ninitinozo ionowenns AQyy, h)* mae suenso
st (ly, M+ sy, h)
M (ly, Mh+c(ly, b
3ayeancenns 3. Oynxuis Beiina m(\, [y, h) niuiiinoro sinnomenus A(, k)" 3 Teopemu 4
36iraeTbest 3 hopmysioio (2.37) [11].

IIponosuuis 4. IIpu ¢ixcosanomy he C, mnoxncuna suavenv m(A,ly, h), he RU{eo}, 3ano-
gnroe xkono C lo (), wo aexcumv 8 C. 3 yenmpom 6 mouyi 77110 i padiycom " (A):

m(?\,, lo, h) =

- = [0 -1
[f’ ii’o (M= |i2hn7u [l vf dW} :
¢ 0

ly

my, (M) =

’

Touxu m kpyea K lo (L), obmemncenozo konom C lo (), xapaxmepusyromvcsi nepignicmio

ly
Hs(x, A)—mec(x, 7\.)|2 dwW < Im_m
0 ImA

Osnavenns 7. Busnaunmo Jiniiine BigHomenHsa Ay ;, hopMyioro
. - . u
A= {( f) eA_ . f(0)=f110)= lim[/,i], =0 ans Beix ( ] €A .. }
g x>l v

ne fef, geg, ueu, vev inapu {f‘, g}, {4, v} 3amoBombHSE cucTemy (3).
Iponosuuis 5. IIpu spocmanni Ly =B, 1) xpyeu K lo (L) exnadeni ooun 6 oonuil. Ilpu yvomy:

(i) ne(Apiy) =1 K (A) s6izaemvcs do epanuunoi mourxu Ky(A) npu ly —1;
(i) ni(Apip) =2 K (L) 30ieaemuvcst do epanuunoeo kpyea C;(N) npu ly —1.

Hacxigok 1 (anamor teopemu Beiist). Ipu xoxcnomy he C\ R npunaimiui ooun pose’s3ox
cucmemu (1) nanexcums 0o I W) nau.
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Hexait Touka [ € cuHTYJISIpHOIO J171sT cructeMu (3).

O3snauenns 8 [12]. KaxyTs, mo 1715 cuctemu (1) MaoThb micrie:

(1) BUMAI0K rpanngHOl TOUKH B /[, K10 7y (A )=1;

(ii) BUNIAJIOK TPAHIYHOTO KpyTa B [, IK10 7y (A ) =2

Y BUIIJKy rPaHUYHOI TOUKK PO3B’130K d (-, A) cuctemu (1), 10 HAJEKUTH I? (W) (mmponop-
moBanuit ymoBoio d(0,A)=1), HazuBatoTh po3B’si3koM Beiis.

5. Buna/iok rpaHMYHOI TOYKH.

Teopema 5. Hexaii s cucmemu (3) mae micye eunadox epanuunoi mouku ¢ I Tooi:

(i) Ons dosinvnux (5 @), (u v)l e A Mae micye pienicmo

lim[ /, 1, =0,

X—>
Oe napu {j7, g}, {u, v} 3adosonvrsroms cucmemy (3) i 6uxkonani exiouents [ € f, g€ g, U€ u, Ve v;

(ii)niniiine sionowenns A, Modxce Oymu susnauere pigHicmio

Anin = {(f Je A - [(0) = /10y = 0}.
g

Teopema 6. Hexaii suxonano ymosy 2 i 0ns cucmemu (3) mae micye 6unadox epanuyroi mouxu,
a sidobpancenns Ty, Ty : A > C susnaueni pisnocmsmu

Fo[;]:= 1(0), Fo(;)iz 10). (6)

e napa {f, g} sadosomvuse cucmeny (3), fef, ge g. Hexaii maxoxc d(,\) € po3s’szxom Beiins
cucmemu (1). To0i:

(i) osnauenns (6) € xopexmuumu i cykynuicmo {C,T'y,T'(} 3 (6) ymeopioe epanuuny mpitixy
onst Minitinozo sionouenns A, ;

(ii) 6ionosiona pynxuis Betins mae suensd M(N)=d(0,1)= m;(L).

6. Bummasiok rpaHUYHOTO KpyTa.

Teopema 7. Hexaii suxonano ymosy 2 i 0ns cucmemu (3) mae micye 6unadox epanudnozo Kpyza
81, a sidoopancenns Ty, T'y susnaueni pisnocmsmu

0 1]
ro(f];z( /O } r{f):[{ﬁ))], )
g [/5 sols g [/, cols

de [ igsadosomvusiomy cucmemy (3) i suxonani exuovenns fef, ge g. Tooi:

(1) susnauenns (7) € kopexmuumu ma cykynuicmo {(C2, Iy, Ty} 3(7) ymsoproe epanuuny mpiii-
Ky Onst Minitinozo sionowenns Ay, ;

(i) 6ionosiona ¢pynxuin Beiins mae euznsio

My [—[5(-,70,%1, t J
[S(‘, 7\,), So ]l 1 [§(, 7\,), CO][

3ayeancenns 4. Fxuio Touka [ € kBasiperyssipHoio st cucremu (3), ToO Ma€ Miciie BUTIAI0K
IPaHUYHOrO KpyTa B TOYII /.
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TPAHMYHBIE TPOUKU 1JId MUHTETPAJIbHBIX CUCTEM

[l MHTETPATBHOM CHCTEMBI, COZlepsKatiell B KaueCTBe YaCTHBIX crydaeB ypaBaenne [IITypma—JInyBumis, cTpy-
ny Crunrbeca u crpyny Kpeiina—®esepa, vccseoBanbl MAaKCUMATbHOE M MUHUMAJIBHOE JIMHEHHBIE OTHOIIIE-
HUS B aCCOMMMPOBAHHOM THILOEPTOBOM IMTPOCTPAHCTBE. J[J1s1 MAKCMMAIBHOTO JIMHEHHOTO OTHOIIEHUS TIOCTPOEHDI
rPaHUYHBbIE TPOWKH U COOTBETCTBYIONME DYHKIUK Beilsist Kak B cirydae mpeiesibHOTO KPYTa, TaK U B CJIy4Yae rpe-
JIeJIbHOM TOUKU.

Kniouesvle cnosa: unmezpaivias CUCEMA, 2pAHUMHAS MPOTIKA, CUMMEMPUUECKOE JUHEIIHOE OMHOULEHUE, UHOEKCbL
depexma, pynxyus Betins.
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BOUNDARY TRIPLES FOR INTEGRAL SYSTEMS

An integral system that contains the Sturm—Liouville equation, Stieltjes string, and Krein—Feller string as
special cases is considered. The maximal and minimal linear relations associated with the system are studied in a
connected Hilbert space. Boundary triples and corresponding Weyl functions for the maximal linear relation are
constructed in both limit circle and limit point cases.
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