Tozda psd )\kf(k)xk(x) asasemces padom Pypve dynkyuu f\ € By u
=0

00 1/p
152 = Sulf)lle < CEL(F), (Z w) .

k=0

Teopema 3. IIycmv f € Ly, 1 < p < 0o, A, 1 0, u npu smom crodumes
pad > \en~YP. Tozda f * g € LP[0,1) u
k=0

E(f*9)p <C|f = Su(H)lh (n“/pAn +) Aknl/p> .

k=n
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Ob O/THOM METOJE
PEIMTEHUYA JNO®PEPEHIIMAJIBHBIX
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FO.P. Araues (Kazaub, P®)
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Kak XopoIro n3BeCTHO, METO/I KOJIJIOKAIIMI PEIeHns OIepaTOPHBIX YPaB-
HeHuii (cM., HAID., B [1, 2]) aBasgeTcs omMHUM U3 CAMBIX MPOCTBHIX U3 U3BECT-
HBIX IPSIMBIX MeTomoB. OIHAKO €ro MPUMEHNMOCTH OPAHUIMBAETCS YKECT-
KAMU YCJIOBUSIME Ha KO3(MUIMEHTHI UCCIEIYEeMOTO ypPaBHEHHS; B HACTO-
sdlnee BpeMs ODOCHOBAaHHE MeTOIa KOJLIOKAINM s IrddepeHInaIbHbIX
ypaBHEHHUII IIPOBEIEHO B CiIydae R-mHTerpupyeMocTn HCXOIHBIX JTaHHBIX.
31ech HaAMU IIpeIIaraeTcsa MeTo I pertenus guddepeHnnaabHbIX 1 HHTErPO-
muddepeHnnaabHbIX YPaBHEHN, KOTOPLI BOUpaeT B ceOS MOJ0KUATEIbHbBIE
CTOPOHBI METOa KOJLJIOKAIINN, HO B TO K€ BPeMsI MOKET ObITh IPUMEHEH U B
ciaydae CyMMUpPyeMbIX 110 JIebery koadpuiimeHTosB.
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Paccmorpum kpaeByro 3amady
R,(z)=0, v=0m-—1, (1)

nst nuddepeHnTnaaIbHOr0 ypaBHEHMS

™)+ g™ () = y(t), a<t<b. (2)

k=1
Bnecy gr(t), k = 1,m, u y(t) — wussecrubie dyunkuuu, a R,, v =
= 0, m — 1, — JImHEeiHO-HEe3aBUCAMbIE HEIPEePBIBHBIE (DYHKIMOHAIBI Ha IIPO-

crpancrse C(™~Y[a, b].
Beesiem B paccmorpenue Ha [a, b] ceTky y3/10B

Apia=tgy<ty<...<t,=0b, tp—ty1=m, k=1n, (3)

VAOBJIETBOPSIONIAsi €CTECTBEHHOMY YCJIOBHIO: ||A, ] = maxm, — 0 mpu
n — 0o.

s mpousBosibHON cymMmupyemoit Ha [a,b] dyuknuu z(t) depes Pp(z)
0603HAUNM €ee CpejlHee 3HaYeHne Ha YaCTUIHOM IIPOMEXYTKE [ty 1, t1]:

ty

@A@:li/dﬂﬁ,k:Ln

Tk
tr—1

Metron pemenns 3amaqdn (1)—(2) s3akmrouaerca B caemyrormem. [Tpubiu-
JKEHHOEe pellieHne OyJieM UCKaTh B BUjE Ciuiaiiaa (cM., Hamp., B [3]) z,(t) =
= Z,,,m(t) cremenn m Ha ceTke (3), a ero HeM3BeCTHBIE KOI(DMUIMEHTHI OITpe-
JIeJIAM U3 YCJIOBUI:

eI (t) + 3 @) - 2 () = @(y), j=Tom, (4)
k=1
R,(z,) =0, v=0,m—1. (5)

Nnmeer MecTo ciaeayromias

Teopema. ITycmov 1 < p < 00 U 6bvinosHerv, NPednososrcerus:’

1) pynryuu y, gr, € Ly(a,b),k =1, m;
2) sadawa (1)—(2) odnosnauno paspewuma npu 410600 npasot wacmu

u3 Ly(a,b).

Mon Leo(a,b) 6ynem nonumats nipocrpanctso Cla, b).
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Tozda, nauunas ¢ Hexkomopozo Homepa n, cucmema (4)—(5) makorce 0dmo-
BHAYHO PABPEWUMA U NPUOAUNHCEHHDLE DEWeHUs T, (t) cxodames K mouromy
pewenuro z(t) sadawu (1)—(2) co cxopocmwvio

& = 2allyyropy = OLES @)y + D Eblar)y+
k=1

HI AP maxc g (+ )Lz, 0,140 + ||An||}, 1<p< oo,

2de EQ(z), ecmv nauaywwee npubausicenue z € Ly(a,b) cnaatinamu nyaesot
cmenenu na cemxe (3).

JloKazareabCcTBO TEOpeMBbl MPOBOIUTCA € MOMOIIBIO OOIIEH Teopuu MpH-
OJIMKEHHBIX METOJOB aHaJjM3a, WCIOJb3YIOMell JIEBOCTOPOHHIOK 0bparTu-
MocTh orepaTopos (cm. B [1, rr. XIV], [2, oo I]).

3ameuanus. 1. Orvmernum, 49TO NI KJIACCOB (PYHKIUN, 3aaBAEMBIX
MarKOpaHTO MOJyJIs HempepbiBHOCTH, B MoHOTpaduu [4] (cMm. c. 163) mana
HeyJTydIlaeMag oleHka Beauaunbl EO(2),. B ciydae xe «moutu pasHOMEp-
HOi» ceTKu (3) 9Ty BEJIMYUHY MOYKHO OIEHUTH YepPe3 MHTErPAJIbHBINA MOJLYJIb
HenpepbiBHOCTH byHKIWA 2z € L,(a,b).

2. BerumcimrenbHas cxema Meroma W COPMYIUPOBAHHBINA PE3YJILTAT
PACIIPOCTPAHAIOTCA Ha KPAeBble 3aJa9H JJIs MHTErpO-IuddepeHnuaabHOro
ypaBHEHUsI BUIA

m

™ (t) + ng(t)x(m_k)(t) + zm: / hi(t,s)zV(s)ds = y(t), a<t<b,

k=1
npu 5ToM Ha GyHKmu h;(t, $) HAKIAABIBAIOTCS YCAOBUS:
h; € L,(a,b) x Ly(a,b), i=0,m—1,
him € Ly(a,b) X Ly(a,b), 1/p+1/qg=1.

3. IlpubsmmkeHuble pernieHns B PACCMOTPEHHOM METOJE MOYKHO TaKIKe
CTPOWTH, MCHOIB3YS KJIACCUIECKUIl ammapar aaredpandecKux IMOoJInHOMOB. B
9TOM CJIydae MMeEeT MECTO CXOIMMOCTh MPUOJINKEHHBIX PEIIEHNH K TOTHOMY
B Merpuke mpocrpancTsa CoboseBa Wém)(a, b), eciiu B KavecTBe TOUEK {ty}
B34Th y3Jbl Laycca (Hysu nmosmHoMa Jlexkanmpa).

4. Cxema TpuUMeHHMa W Jjisi HEKOTOPBIX HEKOPPEKTHO-TIOCTABJIEHHBIX
o Azmamapy 3ajad, B YaCTHOCTH, Jjisi KpaeBbix 3azad (1) jyisi mHTErpo-
nuddepeHnnaIbHOr0 ypaBHEHNS BIIA,

) <t>+igk<t>x<m—k><t>+i [ it )2 ds =y(t), a<t<b (6)
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rae r > m > 0. B arom ciy4ae myig 060CHOBaHUS MOJMHOMUAILIO METOIA
npezjaraerca napa npocrpancts Cobosesa WIST) (a,b) u Wzsr_m)(a, b).

5. Ecin pana nmepromudeckas Kpaesasd 3a7a4a, TO 0OOCHOBAHUE IIOJIMHO-
MHUAJIHLHOTO METOa 3HAYUTEILHO 0b1erdaercs 01aronapsa M3BECTHLIM Pe3YJIb-
TaTaM II0 TPUTOHOMETPUYECKOMY MHTEPIIOJUPOBAHUIO 110 PABHOOTCTOSIIIAM
y3sam B npoctpanctBe CoboseBa WQ(m) (cwm., Hamp., B [5, c. 18]).

6. B wactHoM ciiygae 1 = m + 1 obocHoBanue meroma misa 3agaqun (1),
(6) mpoBosuTcst Tak:Ke 6€3 0COObIX YCUJINii B CHIIy U3BECTHBIX PE3YIbTATOB B
nepsoM BecoBoM TipocTpancTse Cobosiea (cm. B [5, ¢. 25]), eciiu B KauecTse
Touek {t;} u BecoBoit byHKIUHU B3ATh COOTBETCTBEHHO y3J/IbI 1 BeC UebbIineBa
IIEPBOIO POJIA.
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OB OIIEHKAX M-YJIEHHBIX ITPUBJINXKEHNUN KJIACCOB
®YHKIIN CUMMETPUYHOI'O IPOCTPAHCTBA'
I'. AkumreB (Kaparanasi, PK)
akishev@ksu.kz

[Tycrs R™ — m-MepHOe €BKIINI0BO MPOCTPAHCTBO TOYEK T = (Z1, ..., Tpy) C
BerecrBeHHbIME KoopauHaramy; [ = {2 e R™; 0<z; <1; j=1,...,m} —
m-MepHbIii Ky6. X () — cuMMeTpudHOe TPOCTPAHCTBO U3MEPUMBbIX TI0 Jlebe-
ry Ha I™ ¢ dynnamenranbHoil byuknuei ¢, || f||x osHauaer Hopmy s1emenTa
f e X(p) (em. [1, c. 123, c. 137]).

Hnga dyukmuu ¢(t), t € [0, 1] momoxum

(p(2t)

Oy = li_mt_m ﬁ(p = EHOW-

w(t)’

PaGora Bomosmena 1pu nojepxkke rpanta 0740/ T® MO u H PK.
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