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B.M. H6pazumosa’

OJHO OBOBIIIEHVE HEPABEHCTBA MAPIIIO
HA SBHAKOYYBCTBUTEJIBHBIE BECA

IIpn noxazaTenbCcTBe KJIACCHYECKOrO HepaBeHCTBa Mapimo i paBHOMEDHBIX
MOJyJIell HENPEPBbIBHOCTH BBICIIUX IIOPAIKOB HCIIOJIB3YETCS PEAYKIHS HUX OIIpeJe-
JIeHUs JiJIsi NIPOM3BOJIBHOI'O 3HaKa Iara KOHEYHOIl PAa3HOCTH K IIOJIOXKUTEJIBHBIM
3HAYEHUSM 3TOrO Iara. B ciydae Mojyseii HEIpPepBIBHOCTH C BECOM TaKasl pe-
AYKIASA TPUBOMUT K CY?KEHHIO OIpeAeseHus MOMYJs HempepbIiBHOCTU. lloaTomy
JIJIsl YCTaHOBJIEHUsI CBOMCTB MOJIyJIeil HEIPEPBIBHOCTH C BECOM TpedyeTcs Jpyrou
ITOJIXOJT pacCyXJeHuil. B orimdme oT OOBIYHOIO BeCa 3HAKOUYBCTBUTE/BHBIN BeC
MO3BOJISIET YI€CTh HE TOJBKO aOCOIOTHYIO BEJMIHHY HPUPAIIEHUsT (DYHKIUU, HO
u ero 3Hak. B pabore mjisi METPUKH CO 3HAKOUYBCTBUTEIHLHBIM BECOM IIOJIYYEH
aHaJIOr HepaBeHCTBa Mapio o0 OIeHKe MO/Iyssl HEIPEePbIBHOCTU JAHHOTO ITOPSJI-
Ka dYepe3 MOJYJIb HEMPEPHIBHOCTU 060jiee BBICOKOTO IOPSIIKA.

KuaroueBbie cJioBa: MOJyJIb HENPEPBIBHOCTH, 3HAKOYYBCTBUTEJIBHBIN BeC,
HeMpepbIBHbIE (DYHKITUN, MOIYJIb TJIAJKOCTH, KOHEUHBIE DPA3HOCTH, HEPABEHCTBO
Mapio, kimaccbl (GyHKIUHA, T€OPEMbI BJIOYKEHUIA.

1. IlpenBapuresibHbI€ CBeJIeHUS

3HAKOUYBCTBUTEJILHBIM ~ BECOM  HA3bIBACTCA  yloOpgdiodeHHas 1napa p(x) =
= (p—(z), p+(x)) HepPepBIBHBIX 27T-IEPUOJANIECKAX HEOTPUIATENbHBIX (yHKIMA p_ ()
u pi(z). Iycrs dynkuusa f(z) Takke siBiisercs HENPEPBIBHOW U 27-II€PHOJMYECKOIA.

Cnenys [1; 2], 6ymeM mosb30BATHCST CJEMYIONErO BAMA PA3IOKEeHNeM (DYHKIUA IO
BeCy W KpaTKHM ODO3HAYEHUEM

(f.p) (x) = fH(@)ps(z) — [ (2)p-(2),
rje, Kak OObI9HO, cpe3ku (yHKiuuu f(z) OIpeNessiorcs PaBeHCTBAMU
fH(@) = max{f(z),0}, f~ (z) = (— ()"

Beauuuna

|flp = Sl;pl(f,p)(ﬂf)l

Ha3bIBaeTcsd p-HOpMON dyHKuuu f(x) orHocuTe bHO Beca p(x).
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st 3a1aHHOrO HATYPAJBHOrO k MOIY/Ib HEIPEPBIBHOCTU Kk-TO HMOpPsAIka (PYHKIUH f
OTHOCHUTEJIBHO Beca p ompejensercs npu § > 0 paseHcTBoM [3; 4]
k
wk(fapv 5) = Ssup |(Ahf7p) ($)| 5
z,|h|<6
a k
k k—i .
Akt = Y0 (8 ) s
i=0
O3HAYAeT KOHEYHYIO Pa3HOCTH k-ro mopsiika GyHKIWE f B TOYKe x ¢ marom h.
Jlerko yBugers, uro upu pi(z) = 1 Besmunna wi(f,p,0) coBnagaer ¢ OGBIYHBIM
PABHOMEPHBIM MOJIYJIEM HEIMPEPBIBHOCTH k-IO MOPSIIKA

wi(f,0) = sup [Aff(z)].

z,|h <5

IIpu k£ =1 nmojxydmm MOIysIb HENPEPHIBHOCTH

w(fv 5) = wl(f7 5)
Mopynem nenpepsiBaoctu Beca p(x) = (p—(x),p+(x)) Ha30BeM BesuduHy

w(p, 5) = max{w(p,, 5),W(p+, 5)} (5 = 0)

2. Pe3yabTraTrhl paboThI

Cuenytomee yTBep:KI€HIE DA3BUBAET BOIIPOCHI, PACCMOTpeHHBbIE B [5—6], u 06obma-
er HepaseHcTBo Mapimo ([7]) 06 oreHKe MOIyssi HENPEPHIBHOCTH JAHHOTO MOPSIKA
Yepe3 MOJLyJIb HEIPEPBIBHOCTU 00Jee BBICOKOTO MOPSAIKA Ha MOJYJIU HEIPEPBIBHOCTH
OTHOCHUTEJIBHO TEPUOJNIECKUX 3HAKOTYBCTBUTENBHBIX BECOB.

Teopema. ITycmov danwi 2m-nepuoduueckue nenpepvishoe dynkuus f(x) u eec
p(r) = (p—(2),p4(x)). Tozda npu wastcdom wamyparvrom k v 0 < 6 < T umeem
MECTNO HEPABEHCTNEO

wi(f,p,0) < k20%x

X /; tk% {Wk+1(_f7pat) + we1(f, t)w(p, 75)} dt+

k" -
st () [ = e g, v}

™

dokazaTesbCcTBO.
IIycrs k — 3amannoe HarypasbHoe 4uciao u mnycrb 0 < |h| < 4.
Bocrmosb3yemMcest CIeyIonmM COOTHOIIEHUEM Jijisi KOHEYHBIX Pa3HOCTeR (CM., HAIp.,

[8, c¢. 105] wmam [9, c. 118]):

k v—1
Al fa) 2841 = X (4 ) 30 Ak i)
v=1 =0

Orcrona HaxoIuM

k v—1
Al f(x) = 72% Z ( ]; ) ZAZ"‘lf(:chih)Jr

v=1 =0

1
+27A]2€hf(x)a
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a 3HAYUT, JJId IJIIOC- U MHHYC-CPE30K KOHEYHBIX Pa3HOCTell IO/JIyYMM HEpaBEHCTBa

v—1
(AL F )] i) < o Z (1) S ek e ] et
=0

L (AL, ()] pea). (1)

2

Wcnonb3ys HepaBeHCTBaA

u3 (1) mosyuanm

(A} f(2)]" pe(a) < Qik > ( ’;’ ) z_) [~ AN f(z+ k)] pe (@ + i)+

=0
1
+or (

v=1

v=1

o
[

) Y [—AFFf( x—l—zh)] iw(p, |h])+

+3r (A5 @] pe(a).

CJUl0KUB 9T HEPABEHCTBA HOWICHHO (WIEHBI, COIEPIKAIIME ILIIOC-CPE3KU, C COOTBET-
CTBYIOIIUMY HJICHAMHE, COJEDXKAIIUMEU MUHYC-CPE3KH) M HCIOJb3Ysl OLPEeeIeHHe MOy~
Jsieit HenpepeiBHoCTH (K 4 1)-ro mopsijika, HOJIy<IuM

k r—1
@i n) @) < 530 () Sennarmli+
v=1 =0

k

v—1
1 k ,
rar 2 () X kel et i+

e | (8h5p) ()]

B HpaBOfI JaCTU ITOTO0 HEpaBEHCTBa Y4YTEM e€Ie JIEI'KO IIPpOBEpdAeMble DaBEHCTBaA

i( Ilj )Vszk_l, Zk:( zlj )y(y—l):k(k_l)Qk—Q_

v=1 v=2
Torma mMeeM HepaBEHCTBO

‘(Aﬁf, p) (@)| < gwarl(_f, P, B]) + k(k—1

kamf, ) (p, [])+

1 k
o (A5 f ) ()] 2
IocenoBaTesIbHO IPUMEHUB HEPABEHCTBO (2) K BBIPAYKEHUAM
(Aghf7 p) (1‘), (Agzhf7 p) (I)7 L) (Agmflhf’ p) (l’),
1 .HIO6OFO HATYpaJbHOI'O M IIOJIyYUM

m—1
(844 7) @] € X {5 grmenn (£ 2D+

v=0
ME=D 1 2k, 2V|h>}+

8 wk
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+2% |(A§mhfa p) (Jj)| = Sl + SQ. (3)
Ilpu sTom mmeem
k
|(A2mhfv Z ( ) { 1)k_1f(.'17 4 Zth)]+p+(x)+
=0

&
+ [(—l)k*if(:c + i2mh)]_p_(a:)} < Z ( k ) |((—1)k*"f, p) (x + i2mh)| +

+é ( ; ) {[(c) @+ i2mm)] wips, 2m)+

+[(~D) f (@ +i2mn)] w(p-, 271')} <

< fj( ‘) y<—1>k-if!p+§( £ ) 11, w0, 2m) =

= 27U flp + | = flp) + 2 [ Fll ey, (P, 2m).

3HAYUT, TpHU JIIOOOM HATYPATBLHOM 171 ITOJIYIUM
[(ASmn . p) ()| < 2°M(f, p), (4)
rae M(f, p) = 5(Iflp+1 = flp) + I flle,, w(p, 27).

[IycTp Temeps HATYpaIbHOE M YIOBJIETBOPSET YCJIOBUIO

T
m<10g2E<m+1.

Torna -
Buaunr, u3 (4) u (5) momyanm
1 2k6\ "
SQ ka ’(AIZC’”hf’ ) ( )‘ < (Tr) ZkM(fv p) =
= o (ff) M(f, p). (6)

C yuerom ycnosuii (5) OIEHMM CyMMy, COCTABJISIONIYIO LIEPBOE cjaraemoe Sp Ipa-
Boit wactu HepapeHcTBa (3). IIpm 9TOM yuTeMm TakzKe, UTO

; 1Wk+1(f7 t)w(p7 t)

ABJISIETCsT HeyObIBatomel (QpyHKIMEHl OTHOCUTEIbLHO t.
Torua

Wk+1(_f7 D, t) +

m—1

k1 v
S1 < 1,2_;0 {221,kwk+1(_f7 p; 270)+
kE(k—1) 1

+82vk

Wi (. 2°8)o(p, 2”6)} <

2vtils
k-1
<k25kz / e {nnnon 0+ P (g et ) <
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ko k-1
<we [ o foatro 0+ B w0 far

Orciona, u3 (3) n (6) npu mobom = u |h| < 0 momyanm

™

|(A;ctf7 p) (1‘)| < k25k /6E tk?% {wk-‘rl(_fa D, t) =+ %wk-‘rl(f’ t)LU(p, t)} dt+

k
+6* (ff) M(f, p),

rne M(f,p) = 5(flp + 1= flp) +Ifllc,, w(p, 27).

s 3aBeprieHns J0KA3aTEIbCTBA OCTAETCS IEPEHTH K CYIPEMyMy B JIEBOH 4YacTh

no z u |h| < 6.

3ameuanue. V3 mokaszanHoil TeopeMbl Kak cieictsue npu k = 1 BeiTekaer 60-

Jlee TpocTasl ONEHKA IS MOJYJIS HEIPEPBIBHOCTH (IIEPBOTO TOPSKA) I€pe3 MOIYJIh
IJIaJIKOCTH:

w(f, p, ) < 5/ 7“2(_;’ P8 gy
)

4 _
26 {20y, wip2m )
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ONE GENERALIZATION OF MARCHAUD INEQUALITY
ON SIGNSENSITIVE WEIGHTS

At the proof of a classical Marchaud inequality for equidistant moduli of
continuity of the highest degree the reduction of their definition for arbitrary
sign of a step of a finite difference to positive values of this step is used. In
case of moduli of continuity with a weight such reduction reduces definitions of
moduli of continuity to restriction. Consequently for determination of properties
of moduli of continuity with a weight other approach of reasoning is required.
Unlike usual weight signsensitive weight allows to consider not only an absolute
value of an increment of function, but also a sign of this increment. In the work
for metrics with signsensitive weight an analogue of Marchaud inequality on
estimation of modulus of continuity of given degree over modulus of continuity
of a higher degree is obtained.

Key words: modulus of continuity, signsensitive weight, continuous func-
tions, modulus of smoothness, finite differences, Marchaud inequality, classes of
functions, embedding theorems.
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