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f(x) = Tp(x) = X—o Cp(x) - £ (xp), 1)

were Cﬂ and X5 (e[0,1]) are coefficients and nodes of the interpolation formula (1),

respectively (see, [1,2]) and the function Tf (X) satisfies the interpolation conditions
f(x,)=T;(x,), =01...,N.
We suppose that functions f belong to the Hilbert space

W29 (0,1) :={f c[0,1]— 0 |f' is abs.cont. and f“eLZ(O,l)},

equipped with the norm

1
1 2
2
Qe { [(Fr0+e’f(0) dx} ,
@ O
where wel] . The error of the interpolation formula (1) is the following difference

(6.1)= @) - C,@ 1 (x,)
=0

and it is estimated by the norm of the functional / which is called the error functional. The

coefficients Cﬂ(Z) which give the minimum value to the norm of the error functional in the
fixed nodes X, are called the optimal coefficients. The interpolation formula (1) with the

coefficients C(Z) is called the optimal interpolation formula.

In the present paper we construct the optimal interpolation formula of the form (1). We
show that the constructed optimal interpolation formula is exact for trigonometric functions
sinwx and COS WX

References
1. Babaev S. S., Hayotov A. R. Optimal interpolation formulas in the space Wz(m’m_l) 0,1).
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2. Babaev S. S., Davronov J. R., Mamatova N. H. On an optimal interpolation formula in
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ON AN OPTIMAL QUADRATURE FORMULA WITH DERIVATIVE FOR
APPROXIMATION OF FOURIER INTEGRALS IN THE SPACE
12Hayotov A.R., ?Azatov F.H.
v.1.Romanovskiy Institute of Mathematics, Tashkent, Uzbekistan,
ZNational University of Uzbekistan named after M.Ulugbek, Tashkent, Uzbekistan,
e-mail: hayotov@mail.ru

This work deals with the construction of an optimal quadrature formula for the
approximation of Fourier integrals in the Sobolev space L(Zz)[O,l] of non-periodic, complex

valued functions which are square integrable with second order derivative. Here the quadrature
formula has the following form
1

N N
[ ermerpeade =) copthp) + ) Cup 1)
=0 =0

0
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where C 5 are known coefficients, Cm are unknown coefficients of the quadrature formula,

functions ¢ belong to the space L”[0,1], we(],i*=-1.

The difference between the integral and the quadrature sum is estimated by the norm of
the error functional. The optimal quadrature formula is obtained by minimizing the norm of the
error functional with respect to coefficients Clﬂ. Analytic formulas for optimal coefficients can
also be obtained using discrete analogue of the differential operator d*/dx’. In addition, the

convergence order of the optimal quadrature formula is studied.
We note that recently, in [1] the optimal quadrature formula

f 2t (x) i = Z G (hp)

was constructed. It was shown that the convergence order of the optimal quadrature formula for
functions of the space C?[a,b] is O(h?). The obtained optimal quadrature formula was applied

to reconstruct the X-ray Computed Tomography image by approximating Fourier transforms.
The present work is the continuation and development in some sense of the work [1].
References
1. Hayotov A.R., Jeon S., Lee C.-O. On an optimal quadrature formula for approximation of

Fourier integrals in the space L(Zl), Journal of computational and applied mathematics, 372,
2020, 112713.

PEINIEHUE KBAAPATHYECKHN CTOXACTUYECKH ITPOLHECC THUIIA

Xynasipos C.C.
byxapckuii eocyoapcmeennulii ynusepcumem,
byxapckoe omoenenue Uncmumyma mamemamuxu um. B.U.Pomanoeckoeo

Beenem oGosHauenue | ={1, 2,..., m}. ITycTts C- muoxectso Beex M’ -MEpHBIX KyOM4YecKHX
MATpHIl HaJl MONEM NeHCTBUTENbHBIX wmcen. O6oszHaumm wepes Ey,, I, kel Oasucubie

KyOW4ecKre MaTpHIlbl B Cre. (i, j, k) -amemenr 1, ocranproe paBHO 0
OrmpeienuM yMHOXKEHHE
= Epnr =4 Eua(; nyrs (1)
3nech coorHomenue a(i, j) onpenensoTes cenyomum 06pasom:
a(i, j) = (i+ j)(modm).

YmHoxenue sByx KkyOuueckux wmarpun  A=(a,)eC un B=(b,)eConpenensercs

Gk = Z Zailrbrnk'

I,na(l,n)=j r

ijk a

Ax, B=(Cy ), kak re

Hano ormeruts, uto ecnu {l,n:a(l,n) = j}=< 10 G = 0.

OG6o3HaUMM Yepes3 S MHOXECTBO BCEBO3MOMKHBIX BHIOB CTOXACTHUHOCTH, a uepes
MHOkecTBO M BceX BO3MOKHBIX PaBUI yMHOXKEHHS KyOMUECKMX MaTpuLl. I1ycTh mapaMeTpsl
$>0,t>0 cunrarorcs BpemeHeM.

t )\ y y
O603mamum M B :(Pij[lf ])i k=0 KyOHUYEeCKOH MaTpuIleii ¢ IByMsI ITapaMeTpaMHu.
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Omnpenenenne 1 ([1]). CemelictBo {l\/l [s4] S,te R+} Ha3bIBaeTCsi MapKOBCKHUM IPOIECCOM
KyOMUYeCKMX MaTpuil (Wi KBaapaTHuHbIM croxactuueckomy mpouece (KCID)) tuna (o | ),

t
eclu Ui KaXKIOr0 MOMEHTa BpeMeHH S Mt KyOmueckas marpuna M (51 gBsercs
CTOXaCTUYECKOW B CMbIcIe O €S U ymomieTBopseT ypaBHeHHi0 Koiamoroposa-Uenmena (st
KYOMYECKUX MaTpPHII) :

(VIR V *, M "9 mgBeex 0<s <7<t 2
OTHOCHTEIBHO yMHOXEHUs 1 € M
Kybuueckas  marpuna M=t Ha3bIBACTCS (4, 3) -croxacTuyeckuii,  eciu
m
Pi = 0, Zpijk =1, Bce j.
ik=1
B ciaydae m =2 nocrpoum KCII Tuna ,rae 13 o3nauaer (1, 3)-CcTOXaCTHYHOCTb.

3anuiiemM KyOM4ecKyro MaTpHILy B CIEAYIOIIEM BUJIE:

M (Po[éa” PL Rl F’J&'”J @)
PLY PEYIRET P
Ora matpuna reaepupyet KCII tuna TOTJIa ¥ TOJIBKO TOTJa, KOT/Aa
[s.t] [s.t] [s.t] [s.t] _
POOO + POOl + I:3.00 + I:3.01 - 1’
[s.t] [s.t] [s.t] [s.t] _
Py +Pu +B +By =1 (4)

P+ P =g, i, j=0,L

i ij
Toraa ypaBHeHue (2) MOXKHO 3aMKcaTh CIEIYIOIUM BUE (5)

1
[st] — [s,z]lplz.t] [s.z]1ple.t]
Poi” = Z(Pmkr Po;' + Pi "R )
k=0 (5)
[s.t] — srlplzit] [sclplrtl) ;7 i =
Pij" = Z(Pmkr Ra;” + P Fo; ), I, =01
k=0
Haiiti mosnyro pemennio cucremy (5) Gonee TpyaHOe 3a1ade. Mbl pelmM 3TOro 3a1add B
Ki1acce QYHKILUIA ¢ CIIEAYIONIMM YCIOBHEM:

[sit] _ plsit] _ plsit] —
Fo” =Foi =R =T (s,1)
Cucrema ypaBaenwuii (5) ¢ momoru obo3nadenus: h(s,t) =4f(s,t)—1 npuBoauTCS K PEIICHUIO

BTOpOro ypaBHeHue Konropa.
Ucnionp3ys i npeanonoxenus u (4) uz (5) moaydaem
h(s,t) =h(s, 7)h(z,t). (6)
Pemenue ypaBHeHus (6) BBIMISAUT CIIEIYIOIIMM 00pazoM.
1) Ecim h(s,t) =0, To kyOndeckue MaTpHIbl (HE 3aBUCSIIIE OT BPEMEHH )
st (1/4 1/4|1/4 1/4
A= (1/4 1/4|1/4 1/4) (7)
renepuposatb KCII tuna

2) Ecmm h(s,t) = Z(t)) , Tne @ - mpousBosbHas GyHKIHs ¢ D(s) # 0,70 KyOnveckue
s

MaTpHIIbI

Bﬂ_< fs©)  fls0)
2 T\ - - fs0)

renepuposars KCII tuna eciu

f(s,t) 1-3f(s,t)
= f(s,0) %@0—9
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1<q>(t)<1

T.c.,, ——<—=< 9)
3 d(s) 3
1
f(s,t)< =
OTMeTHM, 4TO ycaoBue (9) MOIKET BBITONHATHCS s (YHKIMH, @D KOTJla BpeMs IUCKPETHO,
T.e.t € N.Hanpumep, MoxHO B3sTh @(n) = 37",

3) Ecmu
1 if s<t<c,
h(s,t) = {0, if t>c. 20e ¢ > 0.

TO KyOMUYECKHE MaTPUIIbI

1/2, ecms<t<c
s, t)=
SR { 1/4, ecm t >c.

1
Ho 3T0 He yIOBIETBOPSIET YCIOBUIO f(s,t)< 3

Ipenaoxenune. Mampuywi %gs’t], onpeodenenusvie 6 (7), nopodcoaiom KCII muna

Mampuy e/%gs’t],n,m € N,n < m onpederennvie 6 (8) nopoowcoarom KCII ¢ ouckpemHvim
8pemeHemM munda

Jluteparypsl.
1. M. Ladra, U.A. Rozikov, Flow of finite-dimensional algebras. J. Algebra 470 (2017)
263-288.

VYKKA HUCBATAH CUMMETPUK TYPBYJIEHT XAPAKAT/IA TIPOITAHHUHT
YOI OKUMJA TAPKAJIMIIUN BA YEKJIU TE3JIMKJIA EHALINA
Mup3soes A.A., Xamaamos M.M.

V3P @A Mexanuxa ea UHWOOMIAD CEUCMUK MYCIMAXKAMAUSYU UHCIMUMY MU

V36exucton PecriyGmukacu sHepreTHka Gamancuna 82%[aH OPTUK KHUCMHH TabHHMii Ta3
TalIKWI ATaad. AWHU BakTAa TaOWMUN Ba CYIOJATHUPWUITAH Ta3lapHU E€KYyBUM KypUIMaJapHUHT
®UKnapu xyna nact. Iy Tydaiinu amanra xocua OYIMIIM Ba TapKaJUIIW >Kapa&HIapHHHU,
yllapHU camapaiu OOIIKapull yCY/UIApUHHM YyKYp YpraHulll, MaBXyJ MaTeMaTHK MOJEJJIapHU
TypOYJNEHTJIMK, CTPYSUIM OKMM Ba EHHII Ha3apusCH coXajapuiard SHIU IOTYKJIap acocuaa
OOMMTHUIII Ba PHUBONJIAHTHPHUIN Tajnad »HTWIMOKAA. YmOy MyaMMO EKWIFM Tas3iapjaH
doiinananyBuu MamakaTiap ydyH YMyMUHIMK Ba JON3apOIMK XyCYyCHSTUra 5ra. BHum
Macayiajgapyu Mypakkad YM3MKCU3 XyCycui xocuianu AuddepeHnran TeHraamanap Ba KymuMya
MyHocabaTnap €paaMuia MaKUIAaHTUPUIAAA. YIIapHU €YHII YUYyH MaTeMaTUK MOJeJUTalITHPHI
yCyJIapuaaH, XycycaH COHJM anroputmiap wunurad uwkum Ba AKTHHHT 3amoHaBuit
IOTYKJIapuJad (oiinananmirad Xojaa COHIM TaXpuOanap YTKa3ull ycyiiapuaaH (oiiiananuml
Makcajara MyBOGUKIHP.

Macananunr Gu3uK Kyiinaumm. Enysun ras pagumycu @ ra Tenr OYnran KyBypaaH

U2 TE3NMUKa OKUO YUKHO, XaBOHUHT HYIIO0II OKUMHUAA TAPKATIMOKAA. ATOXUAa KUPUTHIAETTaH

ra3 apajganiMaJapyHUHT Xap OUpH 33 TapKMOWTa Ba UCCUKIMK XyCYCHSATIApUTa oTa. EKuIFu ra3
XaBO TApKUOWJArW KHUCJIOPOJA OWiaH peakiusra KUPUIIaId Ba CHUII TE3JIMTH YCKIH 10
XHCOOJIaHaIH.
Enum xapaénu KaiiTapuMcus 6pyTTO-peakIMsSHUHT CTEXHMOMETPUK TEHITIaMACH IIAKJINIa
MOJICUTAI THPYIIAIN
C3;Hg + 5(0, + 3.76N,) - 3C0, + 4H,0 + 18.8N, + h;

6y epaa h, — sK30TepMUK peaKimsia axpann® YMKAETraH HCCHKITHK MHKIOPH.
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