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MAKCHUMAJIbHAS ®YHKIMA, CYMMUPYEMBIE ®YHIINUN,
AIIITPOKCUMATHUBHBIE EJMHULIBI, HEPABEHCTBO CJIABOI'O TUIIA,
CUHI'VIIAPHBIE UHTEI'PAJIBI, PA3JIOJKEHUE KAJIBJIEPOHA-
SUITMYH/JA, CUHI'VJIISIPHBIE AIIIIPOKCUMATHBHBIE E/IMHAILIBI.

H@HBIO I[PIHJIOMHOI)'I pa6OTBI ABJIICTCA 3HAKOMCTBO C alllIPOKCUMATHBHBIMU
CANMHUIIAaMHU U CUHI'YJIAPHBIMH MHTCTIPaJIaMH, PA3BUTHC HAYYHO-
HCCIICAOBATCIILCKUX IIPUCMOB ACATCIIBHOCTH.

MakcumanbHas QyHkuus Xapau-JIMTTABya ABISETCS BaXKHBIM
MHCTPYMEHTOM aHanu3a. MakcuMalbHbII onepaTop orpanuyeH B LP st p>1 u
YAOBJIETBOPSIET HEPABEHCTBY ciaboro tuna ais p=1. Takke MmakcumasibHas
¢ynkuus Xapau-JIuTmiByga UrpaeT KIO4eByIO poJib B BBIBO/IE OLEHOK IS
ANIIPOKCUMATHUBHBIX €IMHHLL, B YACTHOCTH, IIPU BBIIIOJIHEHUH ONPEIEIEHHBIX
YCJIOBHM, MO’KHO IIOKa3aTh, YTO IIOBEICHHUE AIIPOKCUMATUBHBIX €AUHUL]
KOHTPOJIUPYETCSI MaKCUManbHOU PyHkmeil Xapau-JIurmisyna. A
OrpaHUYEHHOCTh MAKCUMAJIBHOIO oneparopa B LP uist p>1 urpaer BaxxHy10 pojib
IIPY T0KA3aTEIbCTBE CXOAUMOCTH AllIIPOKCUMATUBHBIX €IMHMIL [IOYTH BCIOY K
CYMMHpYEMOU (PyHKIIHH.

ANMpoKCHMaTHBHBIE €IMHULIBI HAXOAAT MPUMEHEHHE BO MHOTHX cepax
aHaju3a, B YaCTHOCTH, IIPU JOKA3aTEIbCTBE OCHOBHOM JIEMMBI BApUALIMOHHOTO
ucuucienus. Pemenne ypasHenus Jlannaca B BEpXHEW NOMYIIIOCKOCTH MOXKET
OBITh BBIPAXKEHO B TEPMUHAX CBEPTKH OTHOCUTENIBHO sifjpa [lyaccona, a pemenue
ypaBHEHUS TEIUIONPOBOJHOCTH B BEPXHEH MONYIIIIOCKOCTH MOXKET OBITh
BBIPa)KEHO, B CBOIO OYEPE/b, B TEPMUHAX CBEPTKU OTHOCUTEIBHO HE3HAYNUTEIBHO
U3MeHeHHOTO snpa ['aycca-Benepmrpacca. PaccMoTpeHne CUHTYIISIpPHBIX
UHTETPajioB MO3BOJIAET 0OOOIINTH MOJYyUYEHHBIE paHee PE3yAbTaThl KacaTeabHO
MaKCUMaJIbHOM (QyHKIMU Xapau-JIUTTIByAa U allpOKCUMAaTHUBHBIX €AMHMUII.

AKTyaIbHOCTB pabO0Thl 00yCIIOBJICHA MUPOKUM MTPUMEHEHUEM
anmnpOKCUMATUBHBIX €IMHUILl U CUHTYJISIPHBIX MHTETPAJIOB B pa3JIMYHBIX chepax
aHau3a.
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MAKCIMAIJIbHAA ®YHKIObLIA, CYMIPYEMbBIA ®YHIDBII,
ATIPAKCIMAIIBIMHBISA AJ3IHKI, HAPOVHACIh CJABATA ThITIA,
CIHI'VJIAPHBIE IHTOT'PAJIbI, PACKIIAZTAHHE KAJIBIOPOHA-3II'MVYH/IA,
CIHT VJIAPHBISI ATITIPAKCIMAIIBIMHBIA AJI3IHKI.

Mbraif JplTuIOMHAM mpaiibl 3'syisernia 3HaéMCcTBa 3 ampakCiMallblHBIMI
aJ3iHKaMi 1 CIHTYJSIPHBIMI 1HTATpajami, pasBillé HaBYKOBa-IacIeAUbIX MpbIEMaAY
3erHacI.

MakcimanbHas @Dynkusis Xapaszi-JlittaByna 3'syngenna BaXHbBIM
IHCTpYMEHTaM aHalizy. MakcimManbpHBI aneparap 3’syisiera abMexkaBanbim y LP
st p> 1 1 3amaBanmbHAe HApoyHacui ciabora Teimy s p = 1. Takcama
MakciMasibHasg OyHKUbIs Xapa3i-JITTaByAa aabIrpblBae 3HAYHYIO POJIIO ¥ BbIBAJI3€
aJ[3HAK JJIs anpakciMalbIMHBIX aj31HaK, Y MPBIBaTHACII, MPbl BIKAHAHHI TIDYHBIX
yMOY, MOXHa Makasallb, IITO MMaBOA31HBI ampakciMalblMHBIX aJ31HaK
KaHTpaJIooLla MakCIMallbHail yHKIbIIH Xapasi-JlurmiByna. A abMexkaBaHacllb
MakcimanbHara ameparapa ¥ LP mias p> 1 rynse BaHYIO pOJIIO TpbI JOKase
30€KHACI alMPOKCUMATHUBHBIX aJ[31HAaK amajlb YCIO/IbI JJa CYMMUPYEeMOU (PyHKITBII.

AnpakciMallbliHbIA  a31HKI 3HAXOA3SIlhb MPBIMSHEHHE Yy MHOrIX cdepax
aHaii3y, y IpbIBaTHACII, TIPHI JOKa3€ acCHAYHOU JIEMbI BapbIsllbIiiHATA BBUTIYIHHS.
Pammune paynanns Jlarutaca ¥ BepXHsi mayruiockaciii Moka ObIIb BbIKa3zaHa ¥
TApMiHAX CKPYTKi aaHocHa sapa Ilyacona, a pamsHHe payHaHHSA
IETUTAPaBOIHACII ¥ BEPXHSIHM MayIIocKacili MoKa ObIIb BhIKa3aHa, y CBAIO Yapry,
y TOpPMIHaxX CKpPYTKI aJHOCHA HsA3HauyHa 3MeHeHara siapa [ayca-Beepmrpaca.
Pasrnsin cinrymspHacui iHTArpanay jas3Bajisie aOaryfbHIlIb aTpbIMaHbld paHen
BBIHIKI JIaTbIYHA MakciMalibHail (QyHKIbI Xapa3i-JINTTiaByna 1 ampakciMarbIfHBIX
a/31HaK.

AxTyanbHacub pal0oThl abyMoyieHa WMBIPOKIM YXbIBAHHEM
ampaxkciMaIbIMHBIX a/I31HAK 1 CIHTYJISPHBIX 1HTATpanay ¥ po3HbIX chepax aHamizy.
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MAXIMUM FUNCTION, SUMMABLE FUNCTIONS,
APPROXIMATIONS OF THE IDENTITY, WEAK-TYPE INEQUALITY,
SINGULAR INTEGRALS, CALDERON-ZIGMUND DECOMPOSITION,
SINGULAR APPROXIMATIONS OF THE IDENTITY.

The aim of the thesis is to get acquainted with approximations of the identity
and singular integrals, develop research methods of activity.

The maximum Hardy-Littlewood function is an important analysis tool. The
maximal operator is bounded in LP for p> 1 and satisfies the weak type inequality
for p = 1. Also, the Hardy-Littlewood maximum function plays a key role in the
derivation of estimates for approximations of the identity, in particular, under
certain conditions, it can be shown that the behavior of approximations of the
identity is controlled by the Hardy-Littlewood maximum function. And the
boundedness of the maximal operator in LP for p> 1 plays an important role in the
proof of the convergence of approximations of the identity almost everywhere to
the summable function.

Approximations of the identity find application in many areas of analysis, in
particular, in the proof of the main lemma of the calculus of variations. The
solution of the Laplace equation in the upper half-plane can be expressed in terms
of convolution relative to the Poisson kernel, and the solution of the heat equation
in the upper half-plane can be expressed, in turn, in terms of convolution of the
relatively insignificantly changed Gauss-Weierstrass kernel. Consideration of
singular integrals allows us to generalize the results obtained earlier concerning the
maximum Hardy-Littlewood function and approximate units.

The urgency of the work is due to the wide application of approximate units
and singular integrals in various areas of analysis.



