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OBEPHEHI TEOPEMMU TEOPII HABJINKEHHS Y BATOBUX
ITPOCTOPAX OPJINYA

OTrpumano agasor Bigomoi Hepisaocti Beprmreitna mna (v; 8)-10xiAHOI BIAHOCHO METPUKHI BATOBHX
npocropie Opanga. BukopucToByooun oTpuMaHy HEPIBHICTH, JHOBEIeHO ODEpHEHI Teopemu Teopii

HAOJIMKEHHS B IIUX MTPOCTOPAX.

We obtain an analog of known Bernstein’s inequality for (1); 5)-derivative in the metric of weighted
Orlicz spaces. With its help we prove inverse theorems of the approximation theory in these spaces.

1. O3HayenHd 1 mOCTAHOBKA 3aJadi.
HaBenemo cnodaTky JedKi BiIOMOCTi 3 Teopii
onmyK.uxX (PYHKIIH 1 Baropux mpoctopis Op.iu-
wa (muB. [1,2]).

Oznauennsa 1. Henepepsna onyxaa dyn-
kuia © 1 R — [0;00) nasusaemoea dynryicro
FOnea, axuo ® € naproro i 3adoosvrae ymosu

lim %

=0, lim M =
z—0 I

r—oo I

Oznauenna 2. Kaotcymo, wo @Gynrxyisa
FOnea ® sadosorvhse ymosy Ay (P € As),
AKwo ichye cmaaa ¢ > 0 maxa, wo

O(2x) <c P(x), VreR.

Oznauennd 3. Hesid’emma dpyrruyia M =
M(t), t > 0 nasusaemoves keazionykioto @iym-
Kkuiero FOnea, axwo icnye onykaa PyHryia
Onea ® © maxa cmana ¢ > 1, wo suxonye-
MbCA HEPLBHICMD

O(z) < M(x) < &(cx), Vr>D0.

[Tosraummo 1epe3 OC MHOKHHY BCIiX KBasi-
onykJux dyukiiit FOura.

O3z3nauennda 4. Hezatit M € OC. Todi we-
pes ZMLMM NO3HANAIOMb KAAC 2T -NePioouHULT
sumiprur 3a Jlebezom dynruit f, axi 3ado-
BONDHANND YMOBY

2

[ Mis@hete)ds < .

0
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de w(x) — 2m-nepioduuna sumipna i matice
ckpisb dodamma Pynruia (eaza), a wepes Ly,
no3HavaIomy Ainiting 060i0mKy Kaacy Ly,

Mnoxuna Ly, cTac HOPDMOBAHUM TIPOCTO-
POM, SKIIO

[ fllare := sup { / |F()g(t)|w(t) dt :

: / NE(|g()])wt) dt < 1},

ae M(y) = supysolzy — M(z)), y = 0, —
JonoBHOBaIbHA 10 M () dbyHKIis.

KaxyTh, mo Baroa ¢yukiia w = w(t) Ha-
JIe?KUTD 710 Ky1acy Maxkenxayna A,, 1 < p < oo,
AKIO W € 2T-IEePioAnIHOIO 1

. b . b ) p—1
(i [eo0a) (i [ g ) <

a a

<c

— )
ae [a, b] noBlibHuii Biapizok 3 [0, 27].
g kBazionykJjol dgyukuii M BusHauumMo
BEJINIUHY

1

m =inf{p: ©>0, M* e QC},
o PM)
P (M) := Wa

sKa Brepire Oysa BBeJdeHa B poboti [3]. ko
w € Ay, 70 Lary, C L, ne L — mpocrip 27-
1epioMIHNX CyMOBHUX Ha npomizkky [0, 27]
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dbyuxmiit i Ly, crae 6aHaXOBIM IIPOCTOPOM 3
nopmoto Opuinua. Banaxis upocrip Ly, Ha3u-
Ba€ThCs BaropuM 1pocropom OpJinda.

Yepes QCY nosmauaors kiac (yHKIi
M = M(t), saxi 3a10BOIBHAIOTE yMOBY Ag i
taknx, mo MY e kBazionykiow s 10BiIBLHO-
ro 0 € (0;1).

Ham TakoxX 3HaI00HTHCA BU3HAUEHHS
(1; B)-noximHOT i MHOKIH Lg, AKe HAJeKNTh
O.I. Crenanmo [4, c. 142 — 143].

Osznauennd 5. Hezati f € L i

_ ao(f)

sl = 21+

+ Z(ak(f) cos kx + bi(f)sin kz) =

k=1

k=0
— i pad @yp’e. Hexadi, dani, (k) — dosinb-
Ha QiCHO3HAYHA GYHKYLA HAMYPALALHOZO aP-
eymenmy 1 3 € R. IIpunycmumo, wo pad

3 ﬁ (ak(f) cos (k:z: + %ﬁ)+

+by(f) sin (k:z: + %ﬂ)) 2)

e padom Dyp’e dearoi pynkuii 3 L. Lo ¢dyn-
KUi0 NO3HA%AI0Mb Yepes fg’() (abo (Dgf)())
i nasusaromsv (V; B)-noxidnoto dynruii f(+),
a mmootcuny Pynryit f(+), y axuzr icnyromo
(1; B)-noxioni, nosnauarome uepes LE.

o]
k=

Yepes LEL M Oy/1eMO MO3HAYATH MHOYKHHI
(v; B)-mudepenniiioanx byukmii f € L, s
SAIKUX fg) € Lary,.

Hexait 91 — muozKuHa 1M0CJI10BHOCTEH J1iii-
canx uuces (k) > 0, gxi 3aJ10BOJIBHAIOTH
YMOBH:

1. (k) —v(k+1)>0,

2. klgIolo W(k) = 0;

3. Y(k+2)—2¢(k+1)+¢(k) >0, keN,;
a M — migmuooxkuua GyHKIIH ¢ € M, mia

ke N;

AKX Z @ < Q.
k=1
Toni, axkmo ¥ € M i f € R, 1o, 9K 10O-
KazaHo B MoHorpadii [4, c. 143 — 144], 3as-

KJIM 3HajieThes (PyHKIisA fg) e L LV =
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{p € L: ¢ L 1}, pan ®yp’e axoi cmiBna-
Jgae 3 (2). Bigguauumo npu mpomy, 1o siKImo
fg’ € Ly, ,NLY, M € QChiwe Ay, TO Ha
migcrasi cnisBignomenus (14) B cenci 36ixHO-
CT1 32 MeTPUKOIO IPOCTOPIB L7, BUKOHYETHCS
PIBHICTH

fé"@) = Zﬁ(“k(f) cos (ka: + 7)+

k=1

+by(f) sin <kx + %”)) . (3)

3 poskiany (3) BumamBaiorh GopMyIH
3B'a3Ky Mixk Koedirientamu Pyp’e yHKIIii

fir

0o ﬁﬂ'

ar(f) = (k) (ak<f;”> cos o~ by ) sin %”)
@
(1) = 010 (an( ) s () cos ).
| 6)
a(fY) = ﬁ (ak(f) cos %” + bi(f) sin 52—” ,
©
(1) = i (B eos 5 = anlysin )

Y it poboTi oTpEMaHO aHAJOr BiIOMOL
nepisrocri Beprmreitna s (1; 3)-moxigHol
BITHOCHO MeTpukKu npoctopis Ljs,. Bukopn-
CTOBYIOUH II0 HEPIBHICTb, JTOBEJIEHO OOepHe-
Hi TeopeMu Teopii HAOJIMKeHHS Ha MHOXKHHAX
Lj Ly

2. Honowmixxui TBepaxkeHHd. [loznauu-
MO, 4K 3BUYANHO,

Sn(f;x) _ Go(f)

2

+

n

+Z(ak(f) cos kx+bg(f)sin kx), n=0,1,...

k=1

(8)

— qacTtunHi cymu psagy Pyp’e nopsiaky n GyH-
Kl f.

Cdopmymoemo TBep/KeHHs 3 KHurH 1, c.
278|, sike HOCUTH JIOMOMIXKHUI XapakTep i BU-
KOPHCTOBYBATHUMEThCSA MPU JOBEIEHHI OCHOB-
HUX Pe3yJ/ibrariB 1iel podoTu.

149



Teopema A. Txwpo M € QCY iw € Aoy,
mo das dosinvroi dynkuii f € Ly, 1 dosino-
HO20 HATYPAALHO20 T BUKOHYIOMBCA HEPIGHO-
cms

/ M) )w(t) dt < C / M F(8))w(t) d,

(10)
de [ — PymnKyia, mpuzoHOMEMpPuUNHo Cnpastce-
na 3 f 1 C — dodammua cmana, axa we 3ane-
orcums 61d f i n.

3 Teopemu A, 30Kpema, BUILINBAE, IO OIe-
paropu Pyp’e i TPUTOHOMETPUUHOIO CITPSIZKEH-
Hsl € PIBHOMIPHO oOMekeHnMHu BijtHOoCcHO N € N
B poctopi Ly, M € Qch, we Ay (), TOO-
To s jgoBinbHOI dynKUil f € Lar,, M €
QC5, w € Ag(uy,

||Sn(f)||M7w < CHfHM,w
1/ llaze < CllFllases

[TozHayumo gepes

(11)
(12)

inf

tn—1€Tn—1 H(‘O_t”—lHM,w,SO € _[/]\47“)7

En((p)M,w =

— Haiikparie Hab/imzKenus pyHkiiii ¢ 3a J101o-
MOTOIO THAIIPOCTOPY Tp_1 TPUTOHOMETPHIHHUX
OJIIHOMIB OPSJIKY, He Butie n— 1. Y pobori [5,
JeMa 3| mokaszamo, 1o JJIg JAO0BLILHOT (DyHKIIT
f € L 1 noBinbHOTO € > 0 3HalAETHCA TPH-
ronoMerpuyHuil mosinom T (z), 1jst IKOro

2

/M(|f(a:) () )w(z) d < .

0

Lle o3nadae, mo

If = Tluw <e,
3BIIKH OTPUMYEMO
En(f)M,w — 07

n — 0o. (13)

150

I3 cmigBigmomens (11), (12) i (13) Bumim-
Bag, 110 3a YMOB Teopemu A

If = Sna(Pllarw =0, n—oo, (14)
i
If = Sna (Pl = O En(faew = (15)
= O()En(f) e
se O(1) — Beanmunnnm, pPiBHOMIPHO OOMerKeri

BiTHOCHO 1.

Jlam 3Ham006UTHCS HACTYIIHE TBEpP/I?KeHHSI,
sdKe TAaKOYXK HOCUTH JOMOMIYKHUI XapaKTep, aje
it e nozdapiene camocriitnoro inrepecy. Ilo-
3HAUUMO depe3 IN* MHOXKHUHY MOC/IiI0BHOCTEI
(k) > 0, axi 3a10BOJIBHAIOTH TIIbKY TI€PIIi
JIBl yMOBU 3 BU3HAUYeHHST MHOKWHE )T, TOOTO:

M = {{p(k)}iL « (Vk € N)(&(k)—¢(k+1) > 0),

li k)=0;.
Jim (k) = 0}

Jlema 1. Hexati ) € IMM*, B € R, M € QC)
iw € Agy. Todi das dosinvrozo mpuzonome-
mpuuro2o nosinoma T, nopadky, we suwe n,
BUKOHYEMBCA HEPIBHICITD

K
—HTnHM,om n=201,...,

()
(16)

de 1/¢(0) := 0, a K — dodammna cmana, axa
He 3anedcums 610 5 i n.

Cuissingnomenust (16) € amamorom KJacu-
YHOI HEPIBHOCTI J/TT MAKCUMYMY MO/IYJIsl TTOXi-
JIHOI TPUTOHOMETPUYHOTO TIOJIIHOMa, OTPHUMa-
noi C.H. Bepmmrreitnom B po6oti [6]. Hamasmi
g HEepPIBHICTH YTOYHIOBAJIAcAd 1 y3araJbHIOBa-
Jlacd B poboTax 6araTrboxX aBTOPIB. 3 OCHOBHU-
Mu pesyabTatamu oo HepiBaocti C.H. Beps-
nrreiiHa 1 KOMEHTapsAMHM JI0 HUX MOXKHA O3Ha-
ftomurucs, nanpuksaj, y kausi M.II. Kopniii-
ayka , B.®. Babenko i A.O. Jluryna [7| (aus.,
takox, monorpadii O.I1. Timana [8] , H.I. Axi-
e3epa [9]) . Bigsuaunmo Takox, 1o 3a yMOBU
PY(n)=n"% f=a, a>0,neN,memal no-
BesieHa B po6oti [10]. YV Bumaaky MeTpuKH mpo-
cropiB L,, 1 < p < oo iw(t) = 1, HepiBHicTH
(16) orpumano O.I. Crenannem i O.K. Kymrme-
jaem B crarti [11] .
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Jlosedenns. fxkmio

n

T,(x) = Z(ak cos kx + by, sin kx)
k=0

— TPUTOHOMETPHYHHI IIOJIHOM IIODPSAJIKY, He
BUIIE 7, TO BiNOBITHO 70 piBHOCTI (3)

(DwT Z o0k ak cos (kx—i— 6—)—1—
b s (k +6W) ZCOSB;< kot
sin [ kz +— ) = ay cos kx
* 2 ) & ek

pr

+bksinkx) Z
k=1
n s B
B N smTA
-3 S A -

= cos %(Dngn)(x) —sin %”(Dgffn)(x). (17)

2 (ak sin kx—by, cos kzx)

COS

(Tnyx) =

IToknaaemo

RY (p: Z [1 — _T;}Ak( z), (18)
k=0
nem=12,...,11/¢(0) =

3 pisrocti (17) Burmiusae, mo (yHKIisg
-3

€ TPUTOHOMETPHIHUM IIOJIHOMOM MOPSIZIKY, He
pute n (10610 Ag(p1;2) =0, k > n). Bpa-
XOBYIOUH II¢, BHKOPHCTOBYIOUH II€PETBOPEHHSI
AGens, a1 OBIIBHONO HATYPATLHOTO THCTIA
m 2> n OTPUMYEMO

Y(n)(DYT,) (v Ak (T; ),

p1(x) =

Ry (o5 mz {1 ﬂAmol,a:) -
£l
=¥in) - w<k1+ ]
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22 1= 50 A
— 1 1 y
v 2 7~ s
™ (T 1), (19)
Jie
k
le;pm(Tn;x) = ; |:1 - @Z;D((??))} Ai(TnQJ:)a
k=0,1,...,n
~ 3HOBY CKOPHCTABIINCE IIePETBOPeHHAM Abeid,
MaTHMEMO
k—1 1
i) = Z [ o+ 1 w(i)]x

ol 1 1
= vm) ) D S
1 1
+1p(m) {m — m} Sk(Th; ).

3BijicH, BpaxOBYIOYU MOHOTOHHICTDH IOCJIiIOB-
uocti ¢ (k) 1 cuiBBiguomenus (11), orpumyemo
HePiBHICTh

||Tk7m(Tn§ ')HM,w <
o
+E(m) [w(l ; ﬁ] 1T are <
< KT ()l st (20)

e K = Ky — josarHa BeJiMduHa, siKa 3aJie-
KuTh Bijg pyakiii M.

BacrocoByoun Tenep oninky (20) 10 piBHO-
cri (19), 11t OBIIBHOrO HATYPAJILHOTO YUC/IA
m > N 3HAXOINMO

1Ry (01 Mnre < KN Tu()lare— (21)
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Amnanoriuno, aas GyHKIT

DE
(k)

BpaxoBytoun cruiBBigHomenust (12), aasa mo-

BITHHOTO HATYPAJBHOTO YHCIA M > N OTPHU-
MYEMO, TITO

Tn,m)

IRY, (023 )t < KT () | a0 (22)
IToknaaemo
L Y(my) ) .
le’mz(% ) o w(ml) - ¢(m2)Rm2((p7 )
_ (ma) Y (o
TG — oGy 2

aemy < my €N, a Ry (p;x) — Benunna, gKa
BH3HAYAETHCSA y criBBigHomeHHi (18).

Beazkatouu, mo nocaigosrocti ¥(k) 3 Muo-
xkuuu N € 3BYKEHHSIMU HA MHOXKMHY HATY-
pasbHUX Yuces nenepepsuux Gynkiii (1) ne-
epepBHOro aprymenty t > 1, BiIOBIIHO /10
[4, c. 159] wepes n(t) = n(1;t) noznaunmo byH-
KIIifO, sIKa IIOB’s13aHa 3 1) PIBHICTIO

3BijcH, BHACTIIOK CTPOroi MOHOTOHHOCTI Ta
cnaganus jio uyiasa v, dyukuia n(t) aus Beix
t > 1 BU3HAYAETHCS OJHO3HAYHO

o0 =i =0 (o), 2
ne ¢! — dynkuisa, obeprena 10 1.
Hexait rertep my = n i my = [n(n)], vae [al

— IiJla JacTUHA YHCAa a. 107l BUKOHYIOTHCS
CITiBB1IHOIIIEHHS

P(my) _
gm) — vl O
Y(mo) _
¥(m1) — ¥(me) = o). (25)
Ha mizcrasi cniBeignomens (21) — (25), 3na-
XOJIAMO, TIT0
1Q% o (213 Mz < KNTu()lare  (26)

n=1,2..., i=12.
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OCKLTBKH CHpaBeIInBa PiBHICTH

 m)i(my)
%)= ) — ms)

" mz (G~ m) At~

lm)lmy) R 11\
o)~ vms) 2 (a0 522

sIKa 3a JI0MOMOIO0 IepeTBopeHHst Abest mpu-
MMa€ BUIJISIIT

Qm1 mg( ;

—ap(ma)Y(my)
Qb (03 ) = U(my) — ¥(ms) 8

mo—1

1 1
X J—
2 (wm) (k)
TO JJIS JOBLILHOTO TPUTOHOMETPHUYHOIO IOJIi-
HoMa, 13,, HOPSIJIOK $IKOI'O HEIEePEeBUIILYE 1M1,
MaTHUMEMO

)Sk(¢;$),

Qs my (T ) = Tn(2). (27)
Bepyun Tenep /10 yBaru e, 1o
Qm1 mo (0907 ) - ch1 ma (90’ )’ ¢ = CODSt?
BpaxoBytoun crissigHomenns (17), (26) i (27),

3HAXONMO, IO

I(DST) lare < I(D5T) (Mllarat

HIDST) ot = | 5 Qo)+

M,w
K
< —— Tn ' ws
| et < T
(28)
n=20,1,..., mo it moTpibHO Oy/10 TOBecTH. Te-

opema JI0Be/IeHa.
BayBazkumo, 1o HepiBaicTh (16) € HenmoKpa-
IIyBAHOIO 32 MOPSIIKOM, OCKIJIBKHU JIJIsi TPUTO-
) RN
HOMETPUIHOIrO moJinoMa ) (x) = cosnx Gyze-
MO MaTH

(Do't)(x) =

! COS NT
b(n)
1

) 1
ID§ ) s = |

WHQHM,W

cos || prw =

b
¥(n)
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Hob6pe Bimomo (muB., wampukian [4, c.
133]), mo y Bunagky, xosm (k) = k™7,
r > (0, MHOXHHH LY s6iraiotbest 3 MHO-
xunavm Wy ynkniit, mudepenuiiiosanx B
posyMmiaHi Beitrga-Hang. [losmaunBmm depes
D(T,) (r; B)-noxinmy Beiing-Hama Tpurono-
MEeTPUYHOIO mojiHoMa T}, 1 BpaXoByOUHn OdYe-
BUJIHY HAJTeXKHICTH ¥, (k) € M, r > 0, nemy 1
MOXKHA 3allUCATH B HACTYIIHOMY BULJISJIL.

JIlemMva 1'. Hezati M € ch, w € Ag) 1
B € R. Todi drsa dosinvho2o mpuzoromempu-
uH020 nostnoma 1, nopadky, ne suuie n, 6u-
KOHYEMBCA HEPLBHICTD

K

)HM#U S FHTHHM,w; n:0717"'7

|Dy(T,
de 1/0 := 0, a K — dodamna cmana, axa ne
sanexcums 6id 5 i n.

3. OcHoBHIi pe3yabraTu. Bukopucrosyio-
4yu jiemy 1 MOKHA JIOBECTH TaK 3BaHl 0bepHeHi
TeopemMu Teopii HaOINZKEeHHsT Ha MHOYKHHAX LE,
L. dns dpopmymosanns pesyabraris Oyme-
MO BHKOPUCTOBYBATH BU3HAYEHHST MHOKHUH )1
i I, axi nanexarp O.1. Crenanigo ( [4, ¢. 160,
c. 165]):

mt():{wemi O<WSK,2€21},
F={yem: nt) <K},

ne n(;t) € dynkis, BU3HAUYeHA Y CHIBBiIHO-
menni (24).

Teopema 1. Hexati M € QC‘;, w e Ay i
B € R. Todi daa dosinvroi dynkyii f € Ly,
MATMUMEMO:

1. Arwo ¢ € M 1 pao

> 5i(s

3012a€mMbCA, MO ICHYE NOXTIOHA f/gf’ , MaKa uLo

)l (k)|

k=n

2. SHxwo Y € My @ pad

ZEk(f)

Bykosuncoruli mamemamuunuti ocypran. 20185.

aolki (k)™

~ T 1, N 3.

3012a€mMbCA, MO ICHYE NOTIOHA fg, maxa wo

o (Bl

(

+

+ZEk

k=n+1

3. Srwo p € F, n(i;t) —t > K >0 i pad

Z Ei(f
3bi2aemnbes, Mo iCH Y} v
, ye noriona fﬁ, MaKa wo

(2

Dl (k) ) (30)

Plarelb (k) (n(k) — k)|~

+2Ek

k=n+1

Yt (k) (k) — k>|-1), (31)

den eN, C;, 1 =1,2,3, seaununu, pieHOMIp-
HO obmenceni eidnocro f, B in.

dxmo Pp(n) =n"* B=a, a>0, neN,
TO TOAI TBep/KeHHs TeopeMu 1 cliBmajgae 3
Teopemoio 2.13 3 podoru [10]. O.1. ZKykina [12]
i O.I. Crenauenp [13] orpuMasu aHaIOTiIHMI
pe3yJIbTaT i MOHOTOHHHUX HOCTILI0BHOCTEH 1)
BITHOCHO MeTpHK IpocTOopiB L,, 1 < p < oo.
Pesynbrar maga ¢(n) = n®, o € R, n € Ni
1 < p < oo Gysno BecranosseHo B pobori |14].
Huasgt p(n) =n"", f=r,reNil<p<oo
teopema 1 Oyna gosenena O.I1. Timamnowm [8].

Zllosedenns. s nosenenns reopemMu Oy-
JeMO BUKOPUCTOBYBATHU CXEMY, 3aITPOIMTOHOBA-
ny B Kum3i [15, ¢. 120 — 126]. Ilepekomaemo-
Cd CIIOYATKY Yy CIPABEIJIHBOCTI TBEPIZKEHHS
nyakry 1 Teopemu. Hexait {t,(-)}>2, — moci-
JOBHICTHL TPHUTIOHOMETPHUYHHUX IOJIHOMIB, dKi
3JIHCHIOIOTH HalKpalle HaO/umzKeHHs QyHKIIT
f € Lary,. Toni psix

x)+ Z (tg(x

k=n+1

) = tea(2)  (32)

36iraeThbes 10 f () 3a HOpMOIO POCTOPY Lias
i itoro wactuaHi cymu 1, mpu m > n cHoiBIoa-
JIAI0Th 3 HoJiHOMAMH by, ().
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IoBememo, 110 P
oo

(Dyta)(x) + Y (Dytx —ti1))(z)  (33)

k=n+1

36iraeTbest 10 cymu T'(x), mo mae psag Dyp’e

BULJIALY
k=1 1/1(1k:) (ak(f) cos (kx I %T)—l—

iy (k4 27)),

TuM camMuM, iCHYBaHHS ITOXIiTHOL fg’ () 6By-
ae Beranosieno. Ockiibku piszuuus ug(r) =
tr(z) — tr—1(x) € nosinomom nopsiaKy k, TO 3a-
CTOCOBYIOUH JieMy 1 OTpuMy€eEMO

o)

(34)

C’

d}U Mw_

WMarw < e )||| uk (")

< (ntk(-) Ot + ) — tk_1<->||M,w) <

S 20Ek<f)M,w|¢(k)|_1v (35)

ne C'— nojaTHa KOHCTaHTA, SKa HE 3aJI€KUTh
Bix f, /i n. 3Bigcu BUILIHBAE, IO

ZHDuk

‘Mw_

k=n+1
<C Z En(Hamald(®)™ (36)
k=n+1

NPUYOMY 3a YMOBOIO TIYHKTY 1 TeopeMu psiji y
npasiit wacTuHi HepiBHOCTI (36) 36iracThes. Lle
o3HAvaE, Mo paj (33) TakokK 36iracThCs B IMPO-
cropi Lar,, 10 aeaxol dbysaknil 1'(x) € Ly,
Hexait a,ﬁ"’ = a(t,) i b, () _ = bi(t,), k =
0,1,2,..., — xoedimieatn Pyp’e moiHOMIB
tn(+). Toxi y BigmosiguocTi 3 piBHOCTSME (4)
(5) koedinient o™ i ") nonxinomis (Dyt)()
MalOTb BHUIJIA

w_ L o BT BT
. =00 (ak cos = + b, sin 2) (37)

1 n n
—(b,(g)cosﬁ (n) pr

Bl = o08) 5 sin7>. (38)
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OCKLTbKH PiBHICTH

T() = lim (Dt,)(x)

n—o0

BUKOHYETHCS BIJIHOCHO METPUKHU IPOCTOPIB
LM,wa TO

(n)

ag(T) = lim oy™, b(T) = ggrgoﬁk :
k=0,1,....

Bepyuu ji0 yBaru te, 1o

W= ar(f), lim b = b(f),

lim a,
n—oo n—oo

k=0,1,...,

3 piBaocteit (37) — (38) orpumyemo

1 pr . B
ar(T) = o <ak(f) cos —- + bi(f) Sm7>

1 pr . B
bi(T) = o) (bk(f) Co8 == — ai(f)sin 5 )

3Bijicu BumnBae, mo pag Pyp’e dyuknii 7'(z)
criBazae 3 psgom (34). Ile oznauae, mo ¢yH-
kiig f(z) mae (¢; 8)-noxigny fg(x), sIKa, HaJ1e-
JKUTb IpocTopy L, 1 npu koxxkaOoMy N € N
BUKOHYETHCS PIBHICTH

0+ (0

k=n+1

4 (@) = (Djt,) Utk — tea]) (@),
(39)

BLJIHOCHO MeTPHUKU 1POCTOPY Ly y,.

Jlnst  3aBepimeHHsi  JIOBEJIGHHS — IMYHKTY
1 Teopemu 3aJMIIUIOCH 3ayBayKUTH, IO
HepiBHicTH(29) BumIEBae 31 cHiBBigHOMICHHS
(39), 3 ypaxysaumusam ominkn (36).

ng noBeseHHsd MYHKTIB 2 1 3 Teopemu Oy-
JIeMO BUKODUCTOBYBATH Ty K caMy cxemy. He-
xait {t,(-)}5%, — mocaigoBHICTH TPUTOHOME-
TPUYHUX MOJIIHOMIB, gKi 3MiHCHIOIOTH HailKpa-
mie Habmzkennst GyHKHil f B npocropi Ljy,.
[Tokurajiemo Jijist KOYKHOT'O HATYPaJIbHOTO N

no =n,ny = [n(n)]+1,...,np = [n(ng—1)]+1,. ...

Toumi psin

x)+ Z(tnk (x

k=1

) = tny 1 (7))
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Oyze 36iratuca 1o dbynknii f B mpoctopi Ly,
Posriisinemo psij,

(DBt} (@) + 3 (DEltn, — tay 1)) (40)

1 nepekoHaemMocs, 1o BiH Oyjie 30iraTucs B po-
cropi Ly, 1o cymu T'(x), psg @yp'e sikoi mae
s (34). BacrocoByroun nepisaicts (16) 10
pisauni ug(x) = t,, (x) — t,,_, (x), ogepxyemo
I(D5ur)(Mlrrw < CEnya (Faralo(n) |7

BHACJI1 /10K 40I'0

ZH (D)l < € (B (D00

+ZE”H1 )zl (ne) |~ 1). (41)

BI/IKopHCTOBonqI/I oninky (mus. [15, ¢. 124

-~ 125))
Enii(f) "N Evai(f)
—w(nk) < V:nzk_l _Vw(V) ) w € mo»

3i criBBigHOmIeHHs (41) OTpUMYy€EMO

ZH (Dgur)(Mare < C( Enr(F)arw(@(n) 7+ Qalfi0)aw =

(42)

+ Z Er(f)arwlkv (k)™ >
k=n+1

BianosiiHo /10 YMOB IIYHKTY 2 T€OpEeMU, Psi/l
3 mpaBol YacTHHHU HEepiBHOCTI(42) 36iraeThCsl.
3Bijicu BumuBae, mo i psiz (40) Gyze 36iraTucs
B ipocTopi Ljr,, 70 nesxol dyHKIil f € Ly,
1 71 3aKiHYeHHS TOBEJIEHHS TMYHKTY 2 Teope-
MU, 3ajummocs nokazaru, mo S[T] = S| fg]
g nporo moBTOPUMO MIpKYBaHHS, siKi Oy/iu
BUKOpHCTaHi [jisi orpuManHs pisrocti (39), i
oTpuMaeMo HepiBHicTh (30) MIIIXOM 3acToCy-
BaHHs aHasory pisaocti (39) i cuiBBigHOIIEHHS
(42).

JloBeieHHS MYHKTY 3 TEOPEME POBOIUTHCS
AHAJIOTIYHO, 3 ypaxXyBaHHSIM HACTYITHOTO aHa-

JIOTY HepiBHOCTI (42), OTPUMAHOTO B MOHOTDAa-
&bii [15, c. 125 — 126]

ZH (D) ()l s SC( Bt (Fare((n)) ™+
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+ ZEk
k=n+1

(k) (n(k) — k>|1).

Teopemy j10BejieHO.
Hexait f € Ly, M € QCh, we Ay i

x—&-%
! / (1) dt
-1 |

oo b

2

oneparop Crekisosa dyuknii f. B pobori [1]
OyJ10 OTPUMAHO HACTYITHE TBEP/IZKEHHS.

Teopema B. Trupo M € QC) iw € Aoy,
mo das dosinvnoi dynkuii f € Lar,, sukonye-
MbBCA HEPIBHICITD

0<h<1,zel0;2n],

2 T
[ Manh de< o [ yirape d,
0 0

(43)
de C' — dodamma cmana, Axa He 3aieAHCUMD

6id f.

Bpaxosytoun Teopemy B, B po6ori [10] Gy-
JIV BBeJIEeH] JTI0 PO3IJISILY MOJIYJIi HellepepBHOCTI
JIPOOOBOTO MOPSIIAKY

[a]

_ B
P H(f fm)o-h(f)HM’w?
ﬁ = Q- [Oé]a
. h/2 h)2
=0 () ) 1 x+zuk Hduk,
k=0 —h/2—h/2

(i) _ BB 1)..1.6!(5—“1)

(f) = f; (g) =1, 0<pB<1,

1 Ui IUX BeJIMduH OyJI0 JIOBEJIEHO HACTYIIHE
TBEPJI2KEHHS.

Teopema C. Hezaii M € QCY iw € Ay
Todi axwpo o > 0 4 f € Ly, mo daa n =
0,1,..., sukonyemovca HepisHiCMb

T
Qa(f; n+ 1)1\4

K n
~ (1)

, k> 1;

(k+ 1) Ep(f) e
k=0

(44)
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de K — dodammna eesununa, Axa He 3GAEHCUMD " k4 1)
6id [ in. X Z w(k:()(n(k))— k) Ey(f)amwt
BukopucroByitoun Teopemu 1 i C, orpumye- k=1
MO. b Ei( o
Teopema 2. B ymosax meopemu 1 dasa do- + Z bk )]E ]E)];[ k‘))’ neN, (47)
siavho20 & > 0 maromov micye maki meepdoice- k=n+1
HHA. de C;, 1 = 1,2,3, — seaununu, AKi He 3a.ie-
1. AHrxwo v € M 1 pao orcamsw 610 f, B in.
Zlosedenrsa. 3actocoBytoun Teopemy C 1o
Z Eu(f)areli( )| byHKITT f;f , ICHyBaHHS SKOI TapaHTOBAHO Te-

opeMoio 1, 1 OIIHIOIOYN BEJUUYNHI HAHKpPAIIUX
nabnuzxkenn (1; 3)-noxiganot Ek(f;f)Mw 3a J10-
3612a€mbCa, MO ICHYE NOTIONG fg) 0ns AKOi IOMOToI0 CHiBBiAHONTeH s (29), OTPHUMYEMO

(fﬁ’n—l—l) < (fﬁ’ +1) <

n

n C
1 (k+ 1) < ——=> (k+1)*' > Ei(Nuwlv()
§01<<n+1>a,; oy et Tt Z

Bepyun 10 yBaru ToToxKHICTH

n 00 n k ) n
Doy b= b) ait ) by a
k=0 7=0

2. Hrxwo v € My 1 pad k=0 j=k k=n+1  j=0

1 HepiBHICTH

ZEk Jarw| K (k)| . o ua
(k:+1azj+1 (k+1> =
j=0 3=0

M@

301206MbCA, MO LCHYE NOXTIOHA fo ona AKOL

<1, k=0,1,....n,
(fb’ "+ 1) = orpuMmyeMo orinKy (45). Ilyuktu 2 i 3 reopemu
JIOBOIATLCS AHAJIOTITHO.
1 " (k4 1) BpaxoBytoun Hasexuicts ¥, (k) € My, 3 Te-
<y CEEG (k) Ey(f) et opeM 1 1 2 OTpUMYEMO HACJIIKU.
k=1 Hacaimok 1. Hexati M € ch, w € Ay

i B € R. Todi das dosinvroi pynxyii f € Lz,

Bt :
+ Z W , néeN. (46) 7 >0 3a ymosu, wo psd
k=n-+1 .
3. Sxwo € F, n;t) —t > K >0 i pad > Bk’
ZEk Yarwl0(E)(n(k) — k)| 7! abizacmovcs, icnye maxa noziona fg, o

En(fﬁ)M,w < C(En(f)M,wnT"i_

3012a€mMbCA, MO ICHYE NOXTIOHA fg) ons AKOT

1 S r—1
w(r55), SQ”(mX * 2 Bk ), nen
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Hacainok 2. B ymosaz nacaioky 1 das do-
eiavnozo a > 0 icuye nowidna fz daa axoi

T
Q. w;— <
(fﬁ n+ 1)M,w B

: 2> (e )T B ()t

<C|————
(n+1) —

+ > B(fluwk ), neN

k=n+1

BazHauumo, 10 y BUNAAKY [ = I TBepzKe-
HHS HAcJiIKIB 11 2 crmiBnajaioTh, BIAMOBIIHO, 3
TBepzKeHHsIME TeopeM 2.13 1 2.14 poboru [10].
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