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NpuOIMYKEHNA HENPEPHIBHBIX (DYyHKIMIA
OCPe/ICTBOM MOBTOPHBIX cpeanux Banne Ilyccena

Ha ocnose tpuronomerpuueckux cymm Pypoe Sn(f,x) m knaccmaeckux
cpemaux Basmne Ilyccena

1 m+n
Wom(fr2) = o Z
l=m

B HACTOAIIEU CTaTbe BBOAATCH MOBTOpHBIE cpemame Basute Ilyccenma ciremyro-

muM 00pa3oM
m—+4n—1

1
2Vn,m(f,1'): E k_z lvn,k(.ﬁx):
1m+n71
n,m\J, = - n 3 > 1).
1 Vam (f,2) = — k;n Wak(frz) (121)

Ha ocnose cpenpux 2V m(f,2) m nepexpoiBaomux upeobpasoBanuil CKOH-
CTPYMPOBAHBI OIMEPATOPHI, OCYINECTBJIAIONINE MPUOIMKEHNs] HEITPEePBIBHBIX
(BOOGIIE TOBOPHA, HEMEPHOAUIECKNX) (YHKIWMIA W MCCIEIOBAHBI UX ANIPOKCH-
MaTHBHBbIE CBOICTBA.

Bubmmorpadus: 10 Ha3zBaHwMIA.

On the basis of trigonometric sums of Fourier S, (f,z) and classical means
of Valle Poussin

m4n—1
1Va,m f7 = +Z Sl f7
in this paper, repeated mean Valle Poussm is introduced as follows
1!
2Vnm (f,2) = g;n Vo k(f, ),
1 et
1V (f,2) = — k;n War(fix) (1=1).

On the basis of the mean 2V, . (f,2) and overlapping transforms, operators
that approximate continuous (in general, nonperiodic) functions are construc-
ted and their approximative properties are investigated.

Bibliography: 10 items.
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mue TpeodPa30BaHMs, JIOKAJIbHBIE AIIPOKCUMATHUBHBIE CBOMCTBA.
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BBenenne

IIycrs f — 2m-nepuoguaeckas QyHKIMs, MHTErPUPYEMas HA EPUOJIE,

ar = ag(f) = % :r f(t)cosktdt, b ="0br(f)= % :T f(t) sin ktdt

— k03ddunmenter Pyphe,

flx) ~ % +Zak cos kx + b sin kx (1)
k=1

— pan @ypwe byukmun f. Jamnee, nycrb Ag(f) = Ar(f,x) = ay cos kx + by, sin kx,

— cymma Dypoe,

1Vn,m(f) =1 Vn,m(f7 CL’) = %[Sm(fﬂ (E) + 4+ Sm+n71(f7 1’)] (3)

— cpeauue Basuie Ilyccena. Iloropusbie cpenuue Basuie Ilyccena (cpenuue Basue
ITyccena Broporo 1opsi/ika) OLPEeAeIuM € HOMOLIBIO PABEHCTBA

2Vn,m(f) =2 Vn m(fa ) [1VTL m(fa ) -+ Vnﬂ’n-i-n—l(fv J})] (4)

Hernocpeacreenno n3 paeencts (3) u (4) caenyer, uro ecian T, = Tp,(x) — npons-
BOJIbHBIN TpI/IFOHOMeTpI/IquKI/Iﬁ TIOJIMHOM IIOpAIKa 1M, TO

1Vnm(Tm) = Tm, 2Vn,m(Tm) = Tm (5)

Hpyrumu ciosamu, oneparop 2Vy m =2Vh.m(f) takxke, kak u oneparop 1V, ., =
1Vam/(f), sABIsierca IpOeKTOPOM Ha [MPOCTPAHCTBO TPUIOHOMETPHYECKUX HOJIMHO-
moB Ty, nopsaaxa m. Ormerum raxxke, uro B cuuy (2) — (4) 2Vi m(f) nouyckaer
CcIlenyIonee TpeICTaBIeHne

a m
2Vn,m(f7$) = ?0 + ;Ak(f’ 1’)"‘
n—1
2n? — k(k+1)
TAm-Hc(ﬂ z)+
k=1
= jn—j-1)
Z o2 Aptntj(f,2)
=0

WU, 9TO TO XKe,

a m
2Vn,m(f»$> = ?0 +I;Ak(fax +
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m+n—1 2
2n® — (k—m)(k—m+1)
Z 2 Ak(fa Jf)+
k=m+1
m+2n—2
m+2n—k)(m+2n—k—1
> o L aus, ). (©
k=m+n

U3 (3) u (4) BolTeKaIOT CJedyIOIue HHTEIPAJIbHbBIE IPEJACTABIEHUS J1Jisl OLEPATOPOB

1Vom(f) 1 2Vom(f):

Wam(f) = [ 1= Dt ™
Vum(fix) = % :r f(x — t)ovn,m(t)dt, (8)
rue )
1Vn,m(u) = E[Dm(u) + .o 4 D1 (u)], (9)
QUn,m(u) - %[11}71,’m(u) +...+1 U?L,m+n—1(u)]a (10)
a

1 sin(k + &
Dk(u):f—&—cosu—&—...—&—cosku:u

11
2 2sin & (1)

— aapo dupuxise. 13 (9) u (11) J€rko BBIBOAMUTCS CJIEILYIONIHE XOPOIIO W3BECTHBIE
(cm., manpumep, [2]) paBeHcTBa

lvn,m(u) = 2 u (12)

cosmu — cos(m +n)u _ sin 5t sin(2m +n) 5
= =
2 2

4n sin 2n sin

N3 (10) u (12) nmeem

1 m+n—1 m+n—1 1
2Un,m (u) = pRCpERCam ( Z cos ku — Z cos(k —|—n)u> =————x

2 u
5 Pt i 8n?sin” g

: 1 . 1 ) 1 , 1
sin(m 4+ n — i)u —sin(m — i)u —sin(m + 2n — i)u +sin(m +n — i)u =
sin 5* ( U u)
———=— (cos(2m+n—1)=- —cos(Zm+3n—-1)= ),
4nsin® ¥ ( 3 ( 3
LO3TOMY
2 nu 1
_sin® A sin(m +n - 5)u
2vn,m(u) - 202 sm3 g . (13)

Nurerpansusie npeacrasienus (7) u (8) ¢ yuérom (12) u (13) npunumaror cieiy-
[OIU# BUT,

sin 2 sin(2m + n)L
nm fa / fl'—t 1n2 ln(m n)thv (14)

in? t
sin”® 3
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2Vn m(

2 nt o;
/ o — sm 2lsin(2m +2n —1)% " (15)

SIH3 L

2
27m 5

Pagencrso (14) XOpoIIO U3BECTHO M IIUPOKO UCIIOJIL30BAJIOCH B [2] mpu ucciemno-
BAHHUHU ALIIPOKCUMATHBHBIX CBOHCTB 011epaTopos 1V, m(f) B pasmuanbix dyHKmo-
HAJIbHBIX LIpOCTpaHcrBax. Uro ke kacaercs upejcrassienus (15), 1o OHO, KaK u
camu orneparops! oV;,  (f), HACKOIBKO N3BECTHO ABTODY, SIBJISETCS] HOBLIM.

OrmernmM, uro moBTopHLIE cpeauune Bame Ilyccena Vi, i (f, ), BBeICHHbBIE BBI-
me a8 k = 2, IomycKaloT JasibHelniee 0000menrne Ha k > 2 METOAOM WHIYKIUH
CIeAyIomuM 00pa3om

kVn,m(fa LE) = %[k—lvn,m(fv -T') + -1 Vn,m+n—1(fa .17)], (16)

HampuMep, Tpu k = 3 MBI MOYKeM 3amncarh

nm(fa ) [2Vn m(fa ) '+2 Vn,ernfl(fax)]' (17)

Herpyzamo Taxkxke HOMyIuTh A & Vi, o (f, ) HHTErpaIbHOE IpeICTaBIICHNE, AHAIO-
rugnoe (8) win (15). K npumepy, musa k = 3 u3 (15) u (17) nmeem

t m+n—1

nt 1
/ f(zx sm 2 sin(l +n — §)tdt

3t
su 3

3Vn m(

= 23

3

™ 3 nt 2 3In —2 13
/ flo—pSam Iz 2y, (18)

2mn3 sin

t
2
n, BoobOIIIe, ecan k > 2, TO

k nt t
sin —sm(2m—|—k(n— H+1)2
kVim(f, ) =5 /fa:—t T Zdt.  (19)
2

Ob6o3uaunm gepe3 Cy; TPOCTPAHCTBO HEMPEPBIBHBIX 27T-MEPUOIANIECKUX (DYHK-
muit f ¢ HopMo#t f = max, |f(z)| u pacemorpum 1V, . =1 Vo (f) 1 2Viym =
2Vi.m(f) Kak omeparopsl, JeficTBYIOIIIE B HOPMUPOBAHHOM IpOCTpaHCcTBe Cor. M3
UHTErpaJbHbIX npeacrasienuii (14) u (15) HemocpeaCcTBEHHO CJie/lyeT, YTO HOPMbI
9TUX OIEPATOPOB PABHBI:

1 [T |sinZEsin(2m 4 n)5|
Vnm = 5 2 dt, 20
Vi, 27m/ sng (20)
1 ™ sin® 2| sin(m +n — 3)t|
Vil = dt. 21
JoVourll = 5z | T (21)

N3 (5), (14) u (15) HEMOCPEICTBEHHO BBITEKAIOT CJIEYIOIIE HEPABEHCTBA
1f =1 Vam (DI < Em(FH) A+ [[1Vaml]), (22)

1f =2 Vam (DI < Em () + [12Va,ml]), (23)
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rne E,,(f) — nannyuree npubamkenne dbyuxumn f € Cop TPUTOHOMETPUYECKUMHU
nosmuoMamu 1, mopsinka m. Bemwuuna |1V}, .|| mocrarouno xopomo usytena B
[2]-[3]. Hampuwmep, B [2] ycraHOBIEHA Ciieayomas OleHKa,

4 m+n
L Vamll < ﬁln <1+n) +1,7. (24)

C upyroit cropoubt, u3 (8) u (10) caemyer, uro

1 m+n—1
||2Vn,m|| < ﬁ ]; ||1Vn,kH (25)
N3 (24) n (25) BeIBOONM
4 -1
12Vl < = In (3 + m) +1,7. (26)
™ n

Ouenka (26), ckopee Bcero, He sBIFETCS OKOHYATEJBHON, HO TOT BOIPOC B Ha-
CTOSIINIEH CTaThe PACCMATPUBATHCS He Oyaer. Mbl cOCpPeIoTOYNM BHUMAHUE HA UC-
CTIEIOBAHUU JIOKAJIBHBIX ANMPOKCUMATUBHBIX CBOWCTB MOBTOPHBIX cpennux Basute
IMyccena oVi, m(f, ) nns Kycodno-rmagkux GyHKImi, KOTOPbIE, KaK IOKA3aHO B
1.2 HACTOLAIIEH PAbOTHI, CYIIECTBEHHO OTJIMYAIOTCA OT COOTBETCTBYIONIUX CBOHCTB
cymm ®ypoe Si(f,z) n knaccudaeckux cpexunx Bame Ilyccena 1V, . (f, z). Do
cBoiictBO fenaer oV, . (f, ) BecbMa IpUBIIEKATENBHLIM HHCTPYMEHTOM DEIIEHMUS
BayKHBIX TPUKJIQJIHBIX 33129 TAKUX, HATIPUMED, KAK KOHCTPYUPOBAHUE IU(PPOBHIX
GuabTpoB, 00pabOTKA U CXKATHE PEdd U T.1I.

1. HeKOTOpI)Ie BCIIoOMoOrarTeJibHbI€ pe3yJibTaTbl

Yepes W7 (a,b) oboznauum npocrpancrso Cobosesa, cocrosiee u3 dyuxuuit f,
r — 1-pa3 menpeprisro auddepentmpyeMbix Ha [a, b, mus koropuix f("~ 1) abeomor-
HO HerpepbiBHa, a f(") mHTerpmpyema mHa [a,b]. B manbHeiieM HaM TOHAI00ATCS
HEKOTOPBIE KJIACCHI KYCOYHO-TJIQJKUX 27 - TIEPUOANIECKUX (DYHKIUI, KOTOPBIX MbI
onpenenuM B HactosdmeM pazjene. [lycts 0 < r — menoe, —m =29 < 1 < -+ <
Ts < Tgp1 = 7, f(x) — HenpepbiBHas 27-niepuoaryYecKas (QPYHKIMs Takas, 4YTO
fe W{H(xj,xjH) it Kaxkaoro j = 0,...,s. MHOXKeCTBO Beex TakuxX (OyHKIIHH
MbL 0003HaduM 4epe3 Z{, rae Q = {xo, 21, ... Ts, Ts41}. XAPAKTEPHBIM ITEMEHTOM
upocrpancrsa Zf, ¢ Q@ = {—n,0, 7} asagerca bynkuusa f(z), pasuas || npu |z| < 1
U npojoKenHas 2m-nepuoaudecku. Herpynuo ysuiers, uro ecau f € ZJ,, To ona
abCOMIIOTHO HeNpephIBHA Ha [—7, 7|, HO TIPH 3TOM BIIOJHE MOXKeT OBITh TakK, YTO
sz € Q npomssoguas f'(z) me cymecrsosyer. Ecnu dyuxkmus f € If,, To 6y-
JIleM Ha3bIBaTh €€ KyCOYHO-Iafkoil (mopsaka r + 1). Vcciaenosanue JIOKaJIbHBIX
ANIPOKCUMATHBHBIX CBOMCTB MOBTOPHBIX cpequux Base Ilyccena oV, ., (f, z) mas
dbyurmuit f € I, apngerca ocHOBHOU 3ajadeil Hacrodmeil paborsl. [na sToro Ham
noTpedyeTcst psiji BCIOMOTaTeIbHBIX YTBEPK ICHUI.

Ecnu f € Z{), To ee psan @ypwe cxoaurcs K Heil papaoMepHO 110 € R u gomyckaer
[peJICTaBIeHIE

f(z) = %0 + ; ay cos kx + by sin kx. (27)
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Ionoxkum
R, (f,z) = f(z) — Sw(f,z) = Z ay, cos kx + by, sin kx, (28)
k=m+1

U 3aMeTuM, 4To it kKoddduineatoB @ypne mpu k > 0 MOKHO 3amucaTh CJIETYIO-
II[Fle PABEHCTBA

alf) == [ £k = o) (29)
bl f) = i F(tcoskt = %ak(f’), (30)
N3 (28) - (30) umeem
— 1 A /
R, (f,z) = f(x) — Sp(f,x) = Z %(ak(f )sinkx — bi(f') cos kx). (31)
k=m+1
Hamee 3amnuriem
n(f) == [ Fsinkt =307, (32)
- =
ap(f') = % )cos kt = Zak (33)
e .
al(f') = - / | f'(t) cos kt, (34)
bi.(f) = %/+ f'(t)sinkt, (35)
rorza u3 (31) — (35) umeem
Z Z )sinkx — bl (f') cos kx). (36)
7=0 k= m+1

Ecan EIT TO, "-KPAaTHO IIPpUMEHAAd METOJ UHTETPUPOBAHUA 10 YaCTAM, UMEEM
(O] ) p P 1 )

. . Tj+1
al (f)sinkz — bl.(f cosk::r:fl f'(t)sink(t — z)dt =
k 3 =

% /%]1»1 f/(t) Cos[k(t - I) + g]dt =
%(f’($j+1 —0) sinlk(z — 2;41) + g] — f'(z; +0)sin[k(z — x;) + g])

_Tle / I (t)sink(t — z) + g]dt =

zj
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1 2m 2m
(7 (a5 + 0) coslk(m — ) + 2] — £/ (g1 — 0) coslh(a — 7341) + )
Tjt1 5
1 / T _
+7rk / (@) coslk(t —x) + 5 |dt =
1~ 1 1
== Z ﬁf(”)(a:j +0) cos (k(a: — ;) + (1/4—2)#)
T v=1
1 1oL (v+ )7
=3 @ = 0)cos (k@ — 1) +
v=1
! 1
+ / FUHI() cos (k(t —z)+ ﬂ(TH) dt. (37)
k" 2
U3 (36) u (37) MbI 3aK/II09a€eM, YTO CIPABEIUBA
JIEMMA 1.1. Eeau f € Z{;, mo umeem mecmo pasencmeo
Rl(fax):]%l(fax)+fil(f7x)ﬂ (38)
8 KOMOpom
(v+1)m
1S L, oo Cos(k:(x—:r:j)—T)
D=Ly e 3o S
j=0v=1 k=141
(v+1)w
I L, < cos (k(r —xj411) — 5
- ;ZZf( (211 —0) Z ( ] )a (39)
j=0v=1 k=l+1
w(r+1)
~ 1T < cos |k(t —z)+ =5
Ri(f,2) = — U@y ( RS )dt- (40)
- k=141
ITonoxum
1Rn7m(f,l‘) ( ) 1Vn m(fa )7 (41)
2R (f,2) = f(2) —2 Vo (f, @) (42)
u 3amerum, 4ro u3 (1) — (4) u (28), (13) u (42) BbITEKAIOT CIIEAYIONINE PABEHCTBA
1 +n—1
Rmm(.ﬂ l‘) = g Z Rk(f7 LU),
k=m
1 m+n—1 m+n—1k+n—1
QRTL,T!L(fvx):E kz: nk f7 Z lz; Rl

Ecsin renepp obparumcs k jgemme 1.1, TO 3Tu paBEeHCTBA MOXKHO IEPENHCATh TAK

Rn,m(fa 1’) =1 Rn,m(fa $) +1 Rn,m(fv ZL’), (43)
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Ry (f ) =2 B (f, ) +2 R (f, ), (44)
rie
1Ry ( _1 +Z Ri(f,z), 1Rum( _1 +Z (45)
n I=m n =

m+n—1k+n—1

2R (f, ) Z Z Ri(f,x), (46)

=m

m+n—1k+n—1

Ry (£, ) Z Z (47)

a pemaunpr Ry(f, ) n R(f,z) oupenenensr pasencrsamu (39) u (40). Baiimemcs
BONPOCOM 00 OIEHKAX JJIsT ITUX [IBYX BEJWIMH, OCTAHOBMBNINCH cHavama Ha Ry (f, ).

JIEMMA 1.2, Ilyemo f € I{,. Toeda umeem mecmo oyexxa

~ e(r) [T
Rl < G2 [T (15)
JIOKA3BATEJILCTBO. Ob6parumcs K paBeHCTBY (47), 13 KOTOPOro HaXOIUM
w(r+1)
_ 1" . >~ cos |k(t —x)+ =5~
[Ru(foa)l = |— [ FU0@) Y ( . )dt <.
- k=Il+1
1 (r LN
L TR Sy O
- k=141 -

Jlemma 1.2 mokaszaHa.

JIEMMA 1.3. Ilyemov v > 3, f € 1{,. Toada umeem mecmo oyenxa

c(r)I-(f) c(r)I-(f)

(m +n)2mr—2’ (m +n)mr—1

2Ri(f.2)] < L Ri(f,2)] <

2de I (f) = [, |00 (0)|dr.

JIOKABATEJILCTBO. Ob6parumcs k pasenctBy (47). Torza B cuiy jemmbr 1.2

uMmeeM
m+n—1k+n—1

2 Ri(f, @) Z Z |Ri(f, )

min=lkin-1 e(r)I-(f)
kz Z S Gt npmr

AHaZOrmIHO, MCTIONB3yA BTOPOE W3 PaBeHcTB (45), BBIBOAMM ONEHKY /A
1 Ri(f,z)|. Jlemma 1.3 nokasana.
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IIpexxie, uem mepeiitu K Bonpocy o6 onenkax s peamaun | Ry (f, z)], | Ri(f, z)|
u |oR;(f,2)|, MBI IPEABAPUTENBHO AOKAZKEM HEKOTOPBIE BCIIOMOTATEIBHBIE YTBED-
xkaenns. I[lomoxxum

. >, cos(zu + )
Kpw =3 T2 (49)
z=l+1
1 min
Ky = — 50
1 nm n Zm ( )
1 m+n—1 1 m4+n—1k+n—1
Kilw) == 3 KL = S S Ki(w). (51)
k=m k=m =k
JIEMMA 1.4. Hmerom mecmo caedyrousue pasencmea
1IC’I?LIZL]€(U) =
n—1 oo K+
sin usm sucos(k + EEA Yy,
( =) A%g (k+r+A—1)
sm2 4
A=1k=1 2

(—1)P~1 SN sin Busin fucos(k + 5% )u

Agulk+n+r—1),  (52)

n k=1 SinQ %
2 () =
(—1)~ 1 sin Susin fusin(k + =),
> : A%qu(k+r+A-1)
n sin” ¥
A=1 k=1 2

5 Agulk+n+r—1), (53)

(—1)r-t Zsm susin 5 usm(k_|_ K+")u
=1 sin® &

2de g, (t) = t72, qu(t) = t72MF Ap(t) = ¢t + 1) — p(t), A%p(t) = @(t +2) —
20(t+ 1) + p(t)-

JJOKABATENBLCTBO. U3 (49) u (50) nmeem

nzlicos (k+r+ X+ 1u+ =]
" 3 =0r=0 (E+m+A+1)” ’

[IO3TOMY, C IIOMOIILIO IpeobpasoBanusa AbOeiss Mbl MOXKEM 3aIHCATh

nloo

1
Zo,izo{kﬁ-n—i-)\—i-l) (k+r+At2) U,’z’)\(u% (54)
rme
vha() = Y cos{(k +j + A+ Dut 7). (55)

=0
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Mbr paccMoTpuM ABa Cilydasi, KOIJA U sBJSETCA Y€THBIM WM HEYeTHbIM. Kcim
(—1)* cos pu, cnenoBarenbuo, (55) UpUHUMAET BuL

v =24, 10 cos(pu + ) =

k,,\(u) = (=" Zcos(k +14+A+j)u=

,UK
3=0
sin2(k+1+ A+ k) +1)% —sin(2(k+ X)) +1)%
= (D" 251112E i (56)
2
N3 (54) u (56) nmeem
(=t

2
1K:nlfk(u) I x

oo n—1 . .
sin(2k+1+XA+k)+1)% —sin(2(k+ N +1)%
E E Agu(k+1+kK+N) cl )281311 cl ) )2.(57)
2

k=0 A=0
Ipumenssa x BayTpenueit cymme u3 (57) npeobpasoBanue AGesis, MbI TOJIYIUM

B VT WE (u) = Wk |\ (u
(1) ZZAQQHU@’"‘L*‘“"‘/\) aa(u) ' u71,>\( )
2sin ¥
k=0 =0 2

+

1K?ﬁk(“) =

(_1)#_1 - WI’? n—l(u) - W]jl n—l(u)
~ 7 A > 5
+ LS Agun k4 5) S N

k=0

rae
A
U

Wh(u) = sin2(k+r+1+n)+ 1) =
n=0

sin®(k+ A+ r+2)% —sin®*(k+r+1)% B

sin 5 N

@m%+A+H+D%f$Mk+H+UgW

sin%
sinfk+A+k+2 E+sin k+rx+1 Uy =
2 2

A+1 u

4 A+1
sin%Sin I u-cos(k:—i—ff—l—1—1—T)2

A+l u A+1
. 1 u
sinfk +k+ 1+ — )2 cos —

u

U OTCIOZA,
4 A+1 A+1
Wﬁﬂu) - Wk, au) = Sin sin I U COS I uX

’ 2
A4+1 u

k 1+ 50——)——

(k+r+1+——)3

A+1
(sin(k+ k+1+ %)%COS

. A+1u A+1 u
—sin(k + T)§ cos(k + 2)2> =
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80
sin(A+1)5 /.
_— (sm( (k+r+1)+ A+ )——sm(2k+)\+1) )
sin 3 2
. u u u
—sin(A+1)-sin(k + 1)z cos(2k + K + A+ 2) = (59)
n 2 2 2
Pasencrso (52) soirekaer u3 (58) u (59).
= 2u — 1 nmeem cos(pu +

Hoxaxxem (53). JIjs 3TOr0 3aMeTUM, YTO TPH V
777(2’571)) = (—1)* sin pu, ciepoBarensbho, (55) HpUHUMAET BU

k)\(u) = (=1)* isin(k +1+A+ju=

Uk
Jj=0

sin(k + 1+ A+ k)gsin(k +2+ A+ k)5 —sin(k + ) gsin(k + A+ 1)5 _

(= sin
L \pC08(2k + 20+ 1) 8 — cos(2k + 2X + 2k + 3)% (60)
2sin 5
N3 (54) n (60) nmeem
et = CU
! n
oo n—1
cos(2k +2X 4+ 1)% — cos(2k + 2\ + 2k + 3)%
ST Agulk 14 A+ r) )5 — cos( )3 (e
2sin 3
k=0 A=0 2
Ipumenss xk BayTpenueit cymme u3 (61) npeobpasoBanue AGesist, MbI HOJIYIUM
co n—2 k
- HH Y71 A(w) =Y (u)
K2ty = S0 A?q,(k+1 A .
AT (w) - ;);) Gu(k+1+K+N) r5in +
(=prt - Yf1 n—1(u) — Y/ikn—l(u)
e A k 62
+ n ’;) au(n+k + K) 2sin ¥ ’ (62)
rae
A
Yk
= cos(2 k—|—1+]+ﬂ)+1)2
=0
sin(k+k+ A+ 2)u—sin(k + x+ 1)u
2sin 5
sin(l +1)§ cos(2n + 2k +1+3) %
Sln§ '

Orciona nmeem

YfL,\(U) - Y,ﬁ/\(u) =

A u
M(C%@k + A+ 1)— —cos(2k +2k+ A+ 3)= )
sin 2

sin(\ + 1)% sin(x + 1)% sin(2k + A + k + 2)%

ny

Pasencrso (53) Boirekaer u3 (62) u (63). Jlemma 1.4 nokaszana.
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Bepuemcs k pasercrsy (51) u paccMorpum ciaydait v = 2u — dernoe. Torma B
cuiTy JTeMMBI 1.4 MBI MOXKEM 3aMncaTh

Ko (1)

0o .\ k. m4n—1

sin Susin 5u K+ A
E W E COS(k+ 2 )UA2gu(k+K/+>\_ 1)
A=1 k=1

k=m

. . m—+n—1
sin 2y sin £o ™

+ n2*12 2 2u2 Z cos(ker

—1 sin b

JuAg,(k+n+k—1). (64)

k=m

K BHyTpenHMM CymMMaMm BIIA Zm+"

, GUTYpPUPYIONINM B TIPABOI 9aCTU PABEHCTBA
(64), nmpumenum npeobpaszoBanue AGesis, 4To Jaer

m+n—1 Y
Z cos(k + 5 Jul2g,(k+r+A—1)=

k=m

m+n—2

Z Adg,(k+r+X— l)X,i"K + A%, (m+n+kK+A
k=m

)Xz\{infh (65)

m+n—1 k+n
Z cos(k + JulAgu(k+n+rk—1)=
k=m

m+n—2
N A%gu(ktn - D)X+ Agu(m 20 + k-

)X, 1 (66)
k=m
rme

k
X,;\’” = Z cos(ju + (E+ Mu /\)u) =

2
cos(k + K+ A)gsin(k+1)5 —cos(m+r+ A —1)gsin ¢
sin § B
_sin(2k+ K+ A+ 1)5 —sin@m+r+A-1)5
B 2sin &

2

sin(k —m+1)§cos(m+k+r+ N5 (67)
sin '

(67) Mbl BHIBOAMM CJIEAYIONIMI PE3YIbTAT

W3 pasencrs (64) —

JIEMMA 1.5. Umeem mecmo pasencmeo

n—1ln—1 oo
ziCif‘m(u):RQSl u(ZZZAmeMH?)
2

A=1 k=1 k=1

A ku
s1n7usm%sm?cos(2m+k+I€—|—/\—1)2
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n—1 oo
_ZZA29;A(W+”+"3+)\—2)X

A=1 k=1

AU KU

sm7sm7smn—2ucos(2m+n+/<;+/\—1)2

n—1 oo
—ZZA2gﬂ(m+n+k+/{—2)x

k=1r=1

nu RU

k
sin?sin7sin7ucos(2m—|—n+k+f€—1)%

—l—ZAgu(m—l—Qn—l—/ﬁ—2)sin2%sin%cos(2m+2n+m— 1)3) .

k=1

Paccmorpum (46) B ciyuae v = 2u — 1 — neverno. U3 nemmbr 1.4 (pasencrso (53))
uMeeM

2’C721’fr;1(“):
n—1 oo Sln usln um+n '
> AZgu(k+n+A—1)Sln(ku+(“+/\) )
o1 el Sln k=m
(‘U”ism%usmgumiilA (k+n+ 1) sin(ku + (n + )u) (68)
_ n+k—1)sin(ku+ (n+xK)z).
sy g T 2

-1 .
K BHyTpeHHEM CyMMaM BHIA ZZZ;: , GUTyPHPYIOIIKMM B IIPABO 9aCTH PABEHCTBA,
(68), mpumenum npeobpazosanne Abessi, 4To gaerT

m+n—1
Z A%g,(k+ K+ X —1)sin(ku + (k + )\)g) =
k=m
m+n—2
S Aquk+ s+ A 120"+ AlqumAn+ s+ A—2)Z05, ,, (69)
k=m
! K+n
Z sin(k + 5 JuAg,(k+n+k—1)=
k=m
m+n—2
Z A’qu(k+n+r—1)Z0" + Aqu(m+2n+k—2)Z075, 4, (70)
k=m
rae
k
o + Nu
Z/\,m _ (KJ _
2= 3 st A
j=m
sin(k 4+ x4+ A)gsin(k +1)5 —sin(m +x + A — 1)5 sin B¢

Sln§
cos(2k + Kk +A+1)5 —cos(k +A—1)3

vin U
2sin 5
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_sin(k—m+1)gsin(m+k+r+ N5 (71)

sin
U3 pasencrs (68) — (71) MbI BBIBOAUM CJIEIYIOMIUI PE3yIbTAT.

JIEMMA 1.6. Hmeem mecmo pasencmeo

n—1ln—1 oo
kit = S (B St 02
A=1 k=1 k=1

Au Ku ku
31n7s1n?sm?sm(2m+k+/~@+)\f1)2
n—1 oo
—ZZAQq#(m+n+/€+/\—2)x
A=1 k=1
Au . KU, nu
sln751n7bm7bln(2m+n—|—l<a—|—)\—1)2
n—1 oo
= N APqumAn+k+r-2)x
k=1r=1
nu . Ku . ku
sm—sm7sm?sm(2m+n+k+m—1)2

+ZAq/L(m+2n+/€f 2) sin? %sin%sin(2m+2n+li— 1)5) .
k=1

JIEMMA 1.7. Hmerom mecmo pasencmea

sin % cos(2l + K + 1) 5
K2 () = (1S Mgyl 1) ( )i

SH1§

k=1

n S sin(2l 4+ +1)%

n ¥
$n2

[e ] .
_ si
K w) = (ZDP Y Agu(s +1)
k=1
2de g, (1) = t72, q,(t) = t=2+71,
JOKABATEJILCTBO. Paccmorpum cHadama ciaydait wetHoro v = 2u. Torma B
cuny (49) nmeem

) e 3 el

z
z=l+1 K=

Orciona, B pesynbrare npeobpasoBanus Abesist, nmeem

I+ $)u) —sin(l + L)u)
2p 13T A sm(m—i— 2 2% _
K () Z 9u (e 2sin 5

el > sin 5t cos(20 + Kk + 1) %
(~1) S Mgyl + 1) s . (72)

k=1
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IMepedinem x nedernomy v = 2u — 1. Torma B cuny (46) umeem

(4
K?“_l(u):(—l)‘u Z 5mzi_ Z si ;@-Fl )

z=Il+1

Orciona, B pesynbrare npeobpaszoBanus Abesist, umeem

K (u) =
1)t i Agy(x+ SO g sin(s +1 ;nl)f —sinlysin(l+1)% _
2
1yt i Agy (i + l)cos(Ql +1)5 ;S(;(I)lsf/s +20+1)% _
2
DS Agn sy BT LR D -

2

YrBepxkaenue semmsl 1.7 Beirekaer u3 (72) u (73).

2. Ilpubsun>keHne KyCOYHO-TJIAAKUX (PYyHKITAH

Paccmorpum 3ana4y o npubimxkenun dbyukuuit f € I cymmamu @ypoe Sy, (f, z),
cpequumu Base Ilyccena 1V, ,,(f,x) u nosropueimu cpenummu Base ITyccena
oViun(f,x). st 5TOrO MBI BepHEMCsl K BOIpocy o0 omenke Bemmdaud |R,(f,z)],
1 R (fs )| 1 |2Rpm (f, z)| (cM. (28), (41), (42)). ITocKOMBKY [JIst 9THX BEJIHIUH
umeroT MecTo npecrasienus (38), (43) u (44), a semuanmnt | R, (f,2)|, |1 Ru.m (f, 2)|
I/IA|2R”,m(f7 a:)\ YK€ OIeHEeHB (cM. jemmbr 1.2 1 1.3), TO HaM OCTAa8TCs PACCMOTPETH
|Rn(f, )], 1 Rnm (f )| 1 |2Rp m (f, )| (cM. (39), (45), (46)). C sT0it mHesnio BBEAEM

crenytomue oboznavenud. Ecmu f € 1f,, To nomoxum
Jor(f) = max{|f®) (x; + O, [f¥) (211 - 0)] : 0<j < s, 1<w <), (T4)

S

Qo = U[ﬂfj + & zj11 + ¢l (75)
=0

rae 0<e< imin{z;j1 —z;:0<j<s}usamerum, uro B cuiy (36) u (46) mbl
MOYKEM 3aIuCaTh

T

= %Z D 1+ 0K (@ — )

j=0rv=1

S O~ 0K ), (76)

j=0v=1
noaromy u3 (42), (43), (47) u (48) HaxoguMm

1Ry (f, ) ZZﬂ" j O — a)

jOVl
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o %sz( x3+1 - O) ]CntrlL(x - IJ+1) (77)

j=0v=1
nm fv ZZf(u K:U—H(x_xj)
] =0rv=1
1 S T
D) D AU RO AT (78)
j=0v=1

YroGet ouenurs Benuunusl |41 (2 — ;] obparumcs k nemmam 1.5 u 1.6. Eciu

z € Qqr, 10 |sin(z — x;)/2| > sin(e/2), nosTOMY B CHIIy yKa3aHHBIX JEMM MBI
MOZKEM 3aIUCATD

‘ZICVH(:C — ;)| <

n—1n—1 oo
<ZZZ|A3Fm+k+H+/\ 2)|+

A=1 k=1 k=1
n—1 oo n—1 oo
SN IANFm+n+r+A=2)[+ Y Y A F(m+n+k+r—2)
A=1 k=1 k=1 k=1

+ZAF(m+2n+n2)>,

k=1

rae F(t) = t'T1, v > 1. Orcrona cienyer, uro eciu z € Qq., TO

2K @ = )] € o (79)
Awnanornuno, n3 seMMbI 1.4 BHIBOIUM CIIEAYIONIYIO OIEHKY
freasyE: wj)|<m, T€QRa:,0<j<s+1, (80)
a u3 jieMMbl 1.7 BBITEKAET OLIEHKA
Icgjl(a;—xmgm, T€QRa:,0<j<s+1. (81)

Conocrasnssa (79) — (81) ¢ (76) — (78), Mbl MOKeM CHOPMYTUPOBATD CJIEAYIONIEE
yTBEpZKAEHUE.

JIEMMA 2.1. IIyemo r > 4, f € Ij,. Toeda ecau ¢ € Qq ., MO UMEOM MECTNO
OUEHKY

; c(r,)Jar(f)

Rn(f.)) < S,
A c(r,e)Ja,r(f)
|1Rn,m(f7 r)| < W7

A c(r,e)Jar(f)
|2Rn,m(fa x)| < m
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N3 nemm 1.2, 1.3, 2.1 u paBencts (38), (43), (44) BeIBOINM CIIeyIONMIT OCHOBHOM
pe3yabTaT HACTOAIIEH pabOTHI.

TEOPEMA 2.1. Ilycmvy —7m = x9 < 21 < -+ < Ty < Tgp1 = T,
Q = {xg,21,... 25,2541}, 0 < e < %min{xﬂ_l —x; : 0 < j < s}, mnoorce-
cmeo Qq . onpedeneno pasencmeom (75), f € IT,. Tozda ecaur > 3, x € Qq., Mo
UMEIOM, MECTNO OUEHKU

c(rye)dar(f)  clr)l(
(m+1)2 (m+1)"

. Inelf) VL)
n(m + 1)2 (n+m)(m+1)r—1’

)
C(T,S)ngr(f) C(T)Ir(f)
n2(m+1)2 (n+m)2(m+1)r—2’

2de seaununa Jo . (f) onpedenena pasencmeom (74), I.(f) = |7 |0 (8)|dt.

[Bn(f, )| <

|1Rn,m(f7 l')l <

|2Rn,m(f7 93)‘ <

3. Ilpubsm>keHne HellepUOANIECKNX PYHKITHHA
MOCPEJICTBOM I€PEKPHIBAIOIIUX Ipeobpa3oBaHUii

Mycrs dynkuusa f = f(z) 3anana u venpepsisua Ha orpeske [0, dn], rae 2 < d —
HaTypaabaoe aucio. g xaxmoro 0 < I < 2d — 2 ma [0, 7] onpenesnum byHKIUIO
fi(z) = f(x+ix/2) (z € [0,7]). Janee, oupenenum oneparopst LS, (f), L1V, (f) n
LoV, (f), nonaras

Sn(f, @), mpu 0 < o < 7/4,
LSy(f)(x) = ¢ Sp(froz—Z)(0<1<2d—2), npuze[(l+3)5,(1+2)3),
Sn(fod—2,x — (d — 1)), upu dm — w/4 < x < dm,
(82)
nan(f5 ), npu 0 < < 7/4,
LiVa(f)(@) = { 1Vau(fioe = 5) (0<1<2d-2), mpuze[l+3)5,0+3)3),
1 n,n(f2d—2,$ —(d—=1)m), npu dr — /4 < x < dn,
(83)
nn(fr ), mpn 0 < © < /4,
LoV (f) () = S oV (froz —12)(0<1<2d—2), mpuz e [(I+1)Z,(1+32)D),
2 n,n(fzd—z,z —(d—-1)m), npu dr — /4 < x < d,
(34)

u caurass LS, (f)(z), LiVyo(f)(x) u L2V, (f)(z) menpepblBHbIMU ClieBa B TOYKe
x = dr — w/4 . Byusem paccmarpuparb OLEpaToOpbl KaK Alnapar Ipub/IuzKeHus
auddepenuupyembix (Boo0OLIE 10BOPst, HeLeproAndeckux) MyHKUMA, 3aaHHbIX Ha,
[0, dr]. 13 Teopembl 2.1 HEMOCPEICTBEHHO BHIBOINM

CaejncTBUE 1. Hyemo f € W0,dr], n/4 < x < dr — 7/4. Toeda umerom
MECTNO CACOYIOULUE OUECHK

c(f)

n?’

[f(x) = LS, (f,2)| <
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@) - LiVa(foa)] < ),

n

1£(2) — LoV (fo2)] < %

JIOKA3ATEJLCTBO. B camom gene, dynkmus fi(z) = f(z +17/2) ¢ 0 < 1 <
2d — 2 MOXKHO HPOJIO/ZKUTH HA OTPE30K [—7r, 71| 10 YeTHOCTH, & 3aTeM Ha BCIO OCh
R 27-nepuoandecku. Torma, nockomnbky f € Wi0,dr], To f, € I3 u, crano 6wiT,
MBI TIOTIQIaeM B YCJIOBHS TeopeMbl 2.1 ¢ r = 3, OTKyJa W BBITEKAIOT YTBEPIKICHUS
caeacTBus 1.

4. YwucjaeHHbIE 9KCIIEepMMEHTBI

B macrosieM MyHKTe MBI MPOJAEMOHCTpHUpPYeM 3MhdeKTHBHOCTHL MpesaraeMo-
T0 aJITOPUTMA MPUOJINKEHUS TJIQJIKUX TEPUOINIECKUX (DYHKIHI MOCIEICTBOM IO~
BTOpHBIX cpeanunx Basre Ilyccena, myrem comocraBiieHust pe3yibTaToOB YHUCIEHHBIX
9KCIEPUMEHTOB, IPOBEJIEHHBIX HAMY OJHOBPEMEHHO [Ijis oneparopoB LSz, o(f) u
LoV, (f). pu srom ormerum, 9410 MHOXKeCTBO KO3(hdunuenros @ypne Beex GyHK-
uuii f, HPUBJIEKAEMBIX [IPH KOHCTPyupoBanuu oneparopa LSs,_o(f), coBnanaer c
AHAJIOIUYHBIM MHOXKeCTBOM iist onieparopa LoV, (f). Ilpusenem nuxe nporpammy
Ha s3pike Q-BASIC, koTopyto Mbr pa3paboraiy /s YUCIEHHON peau3aiiy 3Haqe-
uuit LS3,_o(f,x) u LoV, (f, x) na cerke z; = (2j+1)/(2M), j=0,...,M —1. Ilpu
9TOM OTMETHM, YTO BMecTO GyHKIWN f(x) = /2 + 1, B3aTOi B IporpamMme Jjist Ipo-
BEJIEHUST YNCIEHHOTO SKCIIEPUMEHTA, MOXKET ObITh B3sTA JI00as ApyTas I0CTATOYHO
razakas byHKIus, 3ananHas Ha orpeske [0, dr], rae 2 < d — IPOU3BOJIBHOE HATY-
paJIbHOE YUCJI0. 3aMeTHM TaKXKe, 9TO MPOTrPAMMY MOKHO CYIIIECTBEHHO YJIyUIIHUTh
MyTeM IPUMEHEHWsT AITOPUTMa ObIcTporo npeobpaszoBanust Oypbe 7T BEITUCICHHS
k03 dunuenro @ypre dyukuuii g;(z) = g(a + lr/2) ¢ 0 < I < 2d — 2, urpaomux
B nporpamme pouib byuxuuit fi(z) = f(z + lr/2).

REM Lapped transform

REM "Chislo tochek diskretizacii x_j=(2j+1)/(2M) na (0,pi); M"
REM "Chislo otrezkov [0,pil v obl.opr.func. g; pi"

REM "n usrednenie, prichem 3n-2<=M"

M = 128

pl =2

n = 10

nl =3 *n -2
M1 =pl * M

P=2%*pl -2

DEF fng (x) = (x + 1) ~ (1 / 2)

pi = ATN(1) * 4

DIM g(M1 - 1): REM Ishodnaya function

DIM gv(M1 - 1): REM Priblizjenie vtorymi srednimi V-sena (laped)
DIM gf (M1 - 1): REM Priblizjenie summami Fur’e (laped)

DIM A(nl, p): REM Fourier coofficients (matrica P X nl)

DIM V2(n1): REM mnozjiteli Valle Pussena

DIM AV(nl1, p): REM Fourier X mnojit Valle (matrica P X nl)
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REM Mnozjitely Valle Pussena
FOR j =0 T0n

v2(j) =1

NEXT j

FOR j=n+1T02%*n-1

V2(j) = (@2*n~2-(G-n) *(G-n+1)/(2%*n"2)
NEXT j

FOR j =2 *nT0 3 *n - 2
V2(j) = B3 *n - j) * B3 *mn-j-1) / (2 *xn "~ 2)
NEXT j

REM Znacheniya function g(x) na setke
FOR j = 0 TO M1 - 1

g(j) = fng((2 * j + 1) * pi / (2 * M))
NEXT j

REM Pryamoe preobrazovaniye Fourier

pm =M\ 2

FOR 1 = 0 TO p

FOR k = 0 TO n1

Ak, 1) =0

FOR j =0 TO M - 1

ACk, 1) = Ak, 1) + COS(k * (2 % j + 1) *xpi / (2 * M)) * g(1 * pm + j)
NEXT j

Ak, 1) = 2 *x A(k, 1) / M

NEXT k

NEXT 1

REM Umnozjenie na mnozjiteli Valle Pussena
FOR 1 =0 TO p

FOR k = 0 TO n1l

AV(k, 1) = v2(k) * A(k, 1)

NEXT k

NEXT 1

REM Obratnoe preobrazovanie Fuorier (laped)

gm = M \ 4

FOR j = 0 TO 3 * qm

s = A(0, 0) / 2

FOR k = 1 TO nl

s =s+ Ak, 0) * COS(k * (2 * j + 1) *pi / (2 x M)
NEXT k

gf(j) =s

NEXT j

FOR j =qm+ 1 TOM - 1

s = A, p) / 2

FOR k =1 TO n1

s =s+ Ak, p) * COS(k * (2 * j + 1) *pi / (2 x M))
NEXT k

gf(j + p * pm) = s
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NEXT j

FOR1=1T0p - 1

FOR j =qm + 1 TO qm + pm

s = A0, 1) / 2

FOR k = 1 TO ni

s =s + Ak, 1) * COS(k * (2 * j + 1) *pi / (2 x M)
NEXT k

gf(j+1*pm)=s

NEXT j

NEXT 1

REM Obratnoe preobrazovanie Valle Pussena (laped)

FOR j = 0 TO 3 * qgm
s = AV(0, 0) / 2

FOR k = 1 TO nl

s =s + AV(k, 0) * COS(k * (2 * j + 1) * pi / (2 * M))
NEXT k

gv(j) = s

NEXT j

FOR j =qm+ 1 TOM - 1

s = AV(0, p) / 2

FOR k =1 TO n1

s =s + AV(k, p) * COS(k * (2 * j + 1) * pi / (2 * M))
NEXT k

gv(j + p*pm) =s

NEXT j

FOR1=1TOp -1

FOR j =qm + 1 TO qm + pm

s = AV(0, 1) / 2

FOR k = 1 TO nil

s =s+ AV(k, 1) * COS(k * (2 * j + 1) * pi / (2 * M))
NEXT k

gv(j +1 *pm) = s

NEXT j

NEXT 1

REM Vyvod rezul

OPEN "result.txt" FOR OUTPUT AS #1
M2 = (M1 - 1) \ 2

FOR j = qm TO M2

A=ABS(gv(j) - g(3))

B=ABS(gf(j) - g(j))

C=ABS(gv (j+M2-qm+1) - g(j+M2-qm+1))
D=ABS (gf (j+M2-qm+1) - g(j+M2-qm+1))
WRITE #1,A,B,C,D

NEXT j

CLOSE #1
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llpuBemileM Tabmuuy OTKIOHEHMI

H

H WNRRWANOR OO ARRERRLRHBERODNMNOWMDAODNTINDORRLRRLREBRONREANDDAMOO NN WR —

f-L_2V_n(£) |

.621246E-05,"
.898144E-05,"
.877018E-05,"
.033348E-05,"
.18832E-05,"

.210804E-05,"
.518032E-05,"
.43187E-05,"

.T68372E-06,"
.060963E-05,"
.966953E-05, "
.288818E-05,"
.253056E-05, "
.93119E-05,"

.597404E-05,"
.335144E-05,"
.132488E-05,"
.001358E-05,"
.179115E-06,"
.34465E-06,"

.152557E-06, "
.079674E-06,"
.649162E-06,"
.099442E-06,"
n

.053116E-06,"
.T02278E-06,"
.28746E-05,"

.645088E-05,"
.T16614E-05,"
.573563E-05,"
.120567E-05,"
.649162E-06,"
.430511E-06,"
.437302E-06,"
.536743E-06,"
.049042E-05,"
.179115E-06,"
.271767E-06,"
.125999E-06, "
.576279E-06,"
.907349E-06,"
.072884E-06,"
.384186E-07,"
.576279E-07,"
.66893E-06,"

| £-LS_{3n-2}(£) |
",2.254248E-04,"
",4.53949E-04,"
",4.652739E-04,"
",2.657175E-04,"
",4.470348E-05,"
",3.20673E-04,"
",4.388094E-04,"
",3.532171E-04,"
",1.108646E-04,"
",1.726151E-04,"
",3.664494E-04,"
",3.871918E-04,"
",2.31266E-04,"
",2.396107E-05,"
",2.598763E-04,"
",3.701448E-04,"
",3.083944E-04,"
",1.083612E-04,"
",1.347065E-04,"
",3.105402E-04,"
",3.401041E-04,"
",2.146959E-04,"
",5.483627E-06,"
",2.18153E-04,"
",3.265142E-04,"
",2.837181E-04,"
",1.12772E-04,"
",1.063347E-04,"
",2.732277E-04,"
",3.123283E-04,"
",2.090931E-04,"
",1.215936E-05,"
",1.875162E-04,"
",2.987385E-04,"
",2.725124E-04,"
",1.223087E-04,"
",8.177757E-05,"
",2.471209E-04,"
",2.981424E-04,"
",2.129078E-04,"
",3.147125E-05,"
",1.635551E-04,"
",2.826452E-04,"
",2.733469E-04,"
",1.38998E-04,"
",5.853176E-05,"

|f-L_2V_n(fl
",1.430511E-06,"
",3.814697E-06,"
",6.67572E-06,"
", 8.34465E-06,"
",7.629395E-06,"
",6.67572E-06,"
",4.768372E-06,"
",3.576279E-06,"
",7.152557E-07,"
",2.384186E-07,"
",9.536743E-07,"
",9.536743E-07,"
",1.907349E-06,"
",1.907349E-06,"
",2.384186E-06,"
", 3.099442E-06,"
",4.291534E-06,"
",5.483627E-06,"
",6.914139E-06,"
",9.059906E-06,"
",1.096725E-05,"
",9.536743E-06,"
",6.914139E-06,"
",1.66893E-06,"
",6.914139E-06,"
",1.597404E-05,"
",2.360344E-05,"
",2.813339E-05,"
",2.908707E-05,"
",2.503395E-05,"
",1.716614E-05,"
",8.821487E-06,"
",1.192093E-06,"
",1.978874E-05,"
",2.932549E-05,"
",3.480911E-05,"
", 3.457069E-05,"
",3.004074E-05,"
", 2.193451E-05,"
",1.168251E-05,"
",9.536743E-07,"
",5.245209E-06,"
",1.049042E-05,"
",1.144409E-05,"
",1.0252E-05,"
",9.536743E-06,"

|[f(x)-L_2V_n(f,x)| u [|f(x)-LS_{3n-2}(f,x)|
a cetke x_j=(2j+1)/(2M), xorzma \pi/4 <= x_j <= d*M-M/4:

| £-LS_{3n-2}(£) |
",1.056194E-04
,1.962185E-04
,1.966953E-04
,1.080036E-04
,2.861023E-05
",1.530647E-04
",2.062321E-04
,1.652241E-04
",4.959106E-05
",8.940697E-05
",1.878738E-04
",2.012253E-04
,1.223087E-04
,1.239777E-05
",1.423359E-04
",2.090931E-04
",1.797676E-04
",6.842613E-05
",7.605553E-05
,1.871586E-04
",2.148151E-04
",1.451969E-04
",6.914139E-06
",1.370907E-04
",2.205372E-04
",2.052784E-04
,9.512901E-05
,6.246567E-05
",1.964569E-04
",2.439022E-04
",1.807213E-04
",3.147125E-05
",1.378059E-04
",2.205372E-04
",2.446175E-04
",1.571178E-04
",3.33786E-06
",1.444817E-04
",2.219677E-04
",1.957417E-04
",8.249283E-05
",6.556511E-05
",1.773834E-04
",2.064705E-04

",1.425743E-04

",1.430511E-05
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.788139E-06,"
.622604E-06,"
.814697E-06,"
.483627E-06,"
.987022E-06,"
.072884E-05,"
.323223E-05,"
.323223E-05,"
.060963E-05,"
.7T68372E-06,"
.410744E-06,"
.525879E-05,"
.515316E-05,"
.123283E-05,"
.290176E-05,"
.884865E-05,"
.074242E-05,"
.0252E-05,"

.768372E-07,"
.467632E-05,"
.623962E-05,"
.374981E-05,"
.36306E-05,"
.802776E-05,"
.682209E-05,"
.358986E-05,"
.5649721E-06,"
.867813E-06,"
.335144E-05,"
.525879E-05,"
.442432E-05,"
.215935E-05,"
.060963E-05,"
.34465E-06, "
.033348E-06,"
.437302E-06,"
.602837E-06,"
.245209E-06,"
.410744E-06,"
.172325E-06,"
.861023E-06,"
.788139E-06,"
.768372E-07,"
.980232E-06,"
.960464E-06,"
.106232E-06, "
.001358E-05,"
.001358E-05,"
.821487E-06,"
.00679E-06,"

"2,
"3,
u’2‘

.293587E-04,"
.95639E-04,"

.273321E-04,"
.531311E-05,"
.431704E-04,"
.T75192E-04,"
.857447E-04,"
.64032E-04,"

.445148E-05,"
.189875E-04,"
.073215E-04,"
.559423E-04,"
.702278E-05,"
.250505E-04,"

833605E-04,"
166199E-04,"
053976E-04,"

",3.695488E-06,"

"2,
ll’2‘
"3,
"1,

17557E-04,"
801418E-04,"
027916E-04,"
87993E-04,"

",7.1525657E-06,"

"1
"2,
"2,
"9,
".8.
"2,
"2,
"o,
"7,
"1

.900196E-04,"

806187E-04,"
406836E-04,"
393692E-05,"
97646E-05, "
2614E-04,"

548695E-04,"
679659E-04,"
629395E-06,"

.522303E-04,"

",2.38061E-04,"

u,2‘
||’9‘
",6.
",1.
u’2‘
",1.
u’2'
II’1
",2.
",2.
",9.
", 4.
",1.
",2.
"1,

144575E-04,"
417534E-05,"
532669E-05,"
914501E-04,"
276897E-04,"
59502E-04, "
074242E-05,"

.265274E-04,"

118349E-04,"
006292E-04,"
894371E-05,"
577637E-05,"
678467TE-04,"
119541E-04,"
587868E-04,"

",3.361702E-05,"

"7

629395E-06,"

",5.960464E-06, "

"4,
"4,
ll’3‘
"3,
"2,

291534E-06,"
768372E-06,"
814697E-06,"
099442E-06,"
861023E-06,"

",2.145767E-06,"

"9,
"4
u’g‘
"3,
".5.
ll’7‘
".8.
".8.
",6.

536743E-07,"

.T68372E-07,"

536743E-07,"
099442E-06,"
245209E-06,"
152557E-06,"
583069E-06, "
821487E-06,"
67572E-06,"

",4.768372E-06,"
",9.536743E-07,"

"2,
"4,

145767E-06,"
529953E-06,"

",5.722046E-06,"
",6.437302E-06,"

"4,
"3,
”,1.
"4,

768372E-06,"
33786E-06,"
66893E-06, "
768372E-07,"

",9.636743E-07,"
",9.536743E-07,"

"2,
"2,
"2,
"2,

622604E-06,"
384186E-06,"
622604E-06,"
622604E-06,"

",3.576279E-06,"

"4,
"5,
"7,
"9,
"o

291534E-06,"
00679E-06,"
390976E-06,"
059906E-06, "
001358E-05,"

",9.298325E-06, "

".6.
",1
".6.
"ol
u’2‘
"2,
"2,
u’2‘
"o,

67572E-06,"

.907349E-06,"

198883E-06, "
28746E-05,"
002716E-05,"
479553E-05,"
479553E-05,"
121925E-05,"
478195E-05,"

",6.914139E-06,"

",1.146793E-04
",1.895428E-04
",1.759529E-04
",8.392334E-05
",4.529953E-05
",1.50919E-04
",1.852512E-04
",1.36137E-04
",2.551079E-05
",9.393692E-05
",1.692772E-04
",1.659393E-04
",8.749962E-05
",2.980232E-05
",1.33276E-04
",1.740456E-04
",1.370907E-04
",3.838539E-05
",7.748604E-05
",1.571178E-04
",1.635551E-04
",9.608269E-05
",1.573563E-05
",1.20163E-04
",1.709461E-04
",1.43528E-04
",5.054474E-05
",6.508827E-05
",1.516342E-04
",1.690388E-04
",1.091957E-04
",1.66893E-06
",1.122952E-04
",1.733303E-04
",1.554489E-04
",6.723404E-05
",5.364418E-05
",1.528263E-04
",1.821518E-04
",1.289845E-04
",1.549721E-05
",1.091957E-04
",1.859665E-04
",1.80006E-04
",9.10759E-05
",4.267693E-05
",1.604557E-04
",2.07901E-04
",1.61171E-04
",3.647804E-05
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