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O mponomxennn auddepeHnnpyeMbIiX
dbyHKIMIII ¢ OTpe3Ka MX MOHOTOHHOCTH 1
HepaBeHCTBa Tuna Kojimoroposna

HocuizzkeHa MOXKJIUBICTb POIOBXKeHHs Oyab-sikol yHKHii f € L) (R) 3 noBinbHOrO
i1 Bigpiskia MmoHoTOHHOCTI | Ha BCIO Bich 3i 36epexkennsim HopM [ i f(") Ha Bigpisky.

Krouosi cioBa: HepiBHocti Tunny KosimoropoBa, Teopema nopiBHsiHHst Kosimoroposa.

WcciienoBana BO3MOXKHOCTh HPOAOJIKEHUsI NPou3BoJIbHON dyHkumu f € Lo (R) ¢
J1060r0 OTpe3Ka | MOHOTOHHOCTH f Ha BCIO OCh ¢ coxpaneHueM HopM f u f(") Ha orpeske.

Kirouesnie cioBa: HepaBencrBa Tuna Koamoroposa, Teopema cpaBueHust Kosgmoropo-
Ba.

It is studied the posibility of extension for every function f € L. (R) from any
monotonicity interval I of function f to the whole axis with retaining norms f and
f) on interval.

Key words: Kolmogorov-type inequalities, the comparison theorem of Kolmogorov.

[Tycts G C R — HEKOTOpOE N3MEPUMOE IIOAMHOXKECTBO 1ucsI0Boit ocu. Uepes L, (G),
1 < p < 00, 0603HAYNM IIPOCTPAHCTBO M3MEPUMbIX PyHKImit f, Takux 4to || fz, @) <
00, TJIe

1/p
| fllz, @) = (/ |f ()P dt) , ecmm 1 <p<oo,
a
I fllL, @) = vrai sug |f(t)|, ecm p= oo.
te

B kauectBe G Gyjiem paceMaTpuBaTh oTpe3ok I = [a, b], neficrBurenbuyio och R wiu
OKPY2KHOCTB ', pea/ln30BaHHYIO B BH/Ie oTpe3Ka [0, 27| ¢ 0TOXK IeCTBICHHBIMI KOHI[AMI.
Ecm f € Ly(T), nonoxum pyia kparkoctu || f||, := || fllz, @) u ana f € Loo(R) BMecro
| f]| 2o (r) TaxKe Oymem nucath || f]|s-

Hnga r € N uepes L7 (G) obosmaumm mpocrparctBo yskmuuii f € Lo(G),
MMEIOIIIX JIOKAJIBHO a0COTIOTHO HENPEPBIBHbIE MPOU3BOJHbIE /10 (1 — 1)-ro mopsiika
prmoanTenbao, npuaeM ) € Lo (). Tlomoxum

WLER) = {f € LL(R) : | 7]l < 1}
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CumBostoMm ¢, (t), t € R, obozHaunm r-it 27-niepuoudecKuii MHTerpas ¢ HyJIeBbIM
CpeJIHMM 3HavYeHueM Ha mepuoje or dbyHKIuu ¢o(t) := signsint, u gisg A > 0 mycrb

Oar(t) = AT (AL).
Hna dbyuxmun f € Ly |a, b] momoxmm

Eo(f)Lolap) = igﬂg If — el ofa)-

Amanormunslii cmpics nmeeT oboznadenue Fo(f)r. m) a1a f € Loo(R).
B pabore [1] mokazana cieayonias TeopeMa.

Teopema 1. IIycmv r € N, a gynwyus f € L. (T) makosa, wmo daa mobozo ompeska
I = [a,b], ydosaemesoparowezo yciosuam:

’

flla)=f(b)=0, f(t)#0, t € (a,b), (1)
cywecmsyem dpynxuyus f; € LT (R), maxas wmo
fl(t) :f<t>’ te (avb)7 (2)
Eo(f1) e < Eo(f)Loclad) (3)
17 loe < 19| zta (4)

Tozda Ons swobvxr g, p > 1 uk € N, 1 < k <r—1, cnpasedisuso mouroe Ha Kiacce
L7 (T) nepaserncmeo

||S0T—k|| « r -
1F ™ g < St LI 1L (5)
lerl5

C MAKCUMANDHO BO3MOHCHDIM TOKA3ATNENEM

, {r—k r—k+1/q}
a = min , ,
r r+1/p

Tounble HepasencTBa Bujia (5), Ha3biBaeMble HepaBeHcTBaMu Tuia Kosmoroposa,
UIPAIOT BasKHYIO POJIb IPH PEIIeHUH MHOIMX SKCTPeMAaJIbHBIX 3a/ad TeOpUHU IIpubdJIn-
xkenud [2|. B pabote [1] takke mokazano, uronpu r =2, k =1lur =3, k =1 wm
k = 2, nepasencrso (5) nmeer Mecto Jyist moboit dynkmuit f € LT (T).

Apropamu 310l PabOTHI BBICKA3aHA IMIIOTE3a O CIIPAaBeINBOCTH HepaBeHCcTBa (5)
Ha kiaccax LT (1) musg mobbix k,r € N, 1 <k <r —1 u j0ob6bix ¢, p > 1.

[TosTOoMy TpeACTaBIAeT MHTEPEC CIAeAYIOMMA BoIpoc. BepHo Jjm, 49TO JIIOOBIX
dbyuxmmit f € L. (T) n orpeska I = [a,b], mis koropeix BbimoHeHbI ycobus (1),
cymecryer dyukiws f; € L7 (R), yrnosierBopsitomast Tpebosanusim (2)- (4)7

[TosmoxKuTE/IBHBIN OTBET Ha 9TOT BOIIPOC B CUJIY TEOpPeMbI 77 ObLI Obl OJTHOBPEMEHHO
HOJIO?KUTEJIbHBIM OTBETOM Ha C(OPMYJINPOBAHHYIO BBIIIE FUIIOTE3Y.

Oamako B JAHHOH cTaTbe II0KA3aHO, YTO OTBET HAa IIOCTABJICHHBIH BOIIPOC
OTPHUIATEILHBINA. A UMEHHO CIIpaBe//IMBa CJIe/IyIOIas TeOPeMa.
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Teopema 2. Jlas nexomopoeo r € N cywecmsyrom dynxyua f € LT (T) u ompesor
I = [a,b], dasn xomopvix ewnosnenv, ycaosus (1), no das nwux 6 xaacce LT (R) nem
dynwyud fr € LT (R), ydosasemeopsrowets mpebosaruam (2) — (4).

JlokazaTebCTBO 3TOM TEOPEMBI OIIUPAETCS HAC CJELYIONIYIO JIEMMY.

Jlemma 1. IIyemo r € N, a dynxyua f € LL_(T) u ompesox I = [a,b], ydosaemeo-
PAOULUE YCAOBUIO , MAKOGHL, 4Mo Oad nux cyuecmeyem dynkuyus fr € L (R), das
Komopot evinoanens. mpebosanus (2)-(4). Tozda cnpasedauso nepasercmeo

b—a

Bolf)i o) < ( ) 1ol 7 o (6)

HokazarenbcTtBo. Tak Kak HepaBeHCTBO (6) OJHOPOIHO, MOKHO CIHTATH UTO
1F N b tap) = 1. (7)
Bribepem A > 0 Tak, 9T0o0bBI
Eo(f)Llat) = loarlloc = A7 [lor [l o- (8)

Tora corsacuo ycoBusm (3) - (4) jeMmbl

17 =1

EO(fI>oo = ||<P>\,r||00'

Caenosarenvro, fr € W2 (R) u jjisi Hee BBINOJHEHBI YCJIOBHsI T€OPEMbl CDaBHEHUs
Kosmoroposa [3]. 113 910it TeopeMbl BBITEKaeT HEPABEHCTBO

;Sb_&a

KOTOpOE € y4IeToM (8) MOKHO IIepernucaTh B BUJIe

(EO(f)Loo[a,b}>T < b—a
1l oo

Orcroma nmeem

b—a\’
Bul i < (722 Il

[Tocnenuee HepaBeHcTBO B ety (7) paBHOCHJIBHO HepaBeHCTBY (6).

Jloxazamenvcmeo meopemov, 2. IIpeamonoknm, 9T0 yTBEPXKICHAE TEOPEMBI HEBEPHO.
D10 03HaYaeT, YTO KakoBO Obl He Obuto 7 € N, s mobeix dyskimu f € L (T) n
orpeska I = [a,b], ynoBrersopsionux ycaosuio (1), nHaiinercss dynkmus f; € L7 (R)
JIJTst KOTOPO# BBINIOJIHEHBI TpeboBanus (2)- (4).
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Bosbmem B kadecTBe (hyHKIMN f TPUTOHOMETPUYECKHI TOJTUMHOM T, JIJIsT KOTOPOTO
cytecTByer orpe3ok I = [a, b], Takoit uTo

T/(a) = T/(b) =0, T/(t) #0, t € (a,b),

IpuIeM

T
b—a< —,
n

rae n — HopsiaoK mosmHoMa. CyImecTBOBaHME TAKOrO IMOJMHOMA OYeBHIHO. ZIcHO, 9TO
st roboro € N cnipase o Britodenne 7 € LD (1), a Jjist HOJIMHOMA T U OTPe3Ka
I BemmosHeHs! ycaoBus jgeMMbl. COIVIACHO JIEMMBI IMeeT MeCTO HEPaBEHCTBO

b—a\’ .
Bu()oion < (=) ol

OnenmBas B 3ToM HepasercTse HopMy ||7(7 ||, mpu momon HepasencTsa Beprrmreitna
17 oo < 2717l
HOJTY 9UM

b—a\"
Bu(r)iin < () Borlalirle

[lepeitgeM B 9TOM HEpaBEeHCTBE K MPEJIE/Ty K 1 — 00. YUuThIBas, 9T0 b —a < = u

4

lim oy floo = —,
T

7—00

IIPUXOJUM K BbIBO/Y, YTO
E()(T)Loo[d,b} = 0

W3 sToro paBE€HCTBa B CUJIYy Te€OpeMbl € IMHCTBEHHOCTU JIJId aHAJIUTUICCKUX (bYHKU;I/Iﬁ
BbITEKA€T, 4YTO IIOJIMHOM T ABJIAETCA KOHCTaHTOfI, 9TO IIPOTHUBOPEYUT HEPaABEHCTBY

7(t) #0, t € (a,b).
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