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1. Ky6arypHi (popmysu 064MCI€HHS iHTErpasiB Bifl IIBUAKOOCLUIOIOYMX (PYHKIII TPbOX 3MIHHUX 32 JOIIOMOTOI0
intepdneranii GynKIin

2. Cubature formulas of the computing of integrals of highly oscillating functions of three variables using
interflatation of functions

Pedepar:

1. Inceprais npucBgYeHa po3pooli MaTeMAaTUYHUX Moesel UpPOBOi 0OPOOKM CUTHAJIB Ta 300paXkeHb Ha
IIpUKJIaJi 106ynoBY Ky6aTypHUX GOPMYJI HAbJIMKEHOr0 OOYMCIIeHHSs! IHTerpasliB Bifj MBUAKOOCLMIIIOIOYNX QYHKILIH
TPbOX 3MiHHUX. OCOOGJIMBICTIO 3aIPONIOHOBAHUX Ky0aTypHUX (OPMYJI € BUKOPUCTAHHS BXifgHOI iHdopMauii npo
ocHOBI meTony PaiiyioHa Ta BUKOPHCTaHHI orlepaTopiB iHTepnosuii, intepsinanii Ta intepdreranii. Orpumani
OIIiHKM NOXUOKM HAOJIMKEHHs! iHTerpasliB Bifi MBUAKOOCLMIIOI0YMX QYHKIiN Ha kinacax Jlinmuug, l'enpgepa. Ha
Kaci gudepeHLiioBHUX PYHKIN 10BeeHa ONTUMAJIBHICTD 33 TIOPSAKOM TOYHOCTI 3alIPOIIOHOBAHMX KyOaTypHUX
dopmy. Y poboTi mobynoBaHa ONTUMajbHA 32 MOPSIKOM TOYHOCTI Ky6aTypHa (GopMyJia 3 BAKOPUCTAHHSIM

oTIepaTopiB JarpaH>KeBoi MoJTiHOMiaIbHOI iHTepdJieTariii Ta 3 ONTUMaIbHUM BUOOPOM IIJIOMUH iHTepdieTarrii.



KybarypHi popmysu HabIMKEHOT0 OOYMCIIEHHS IHTETPasliB Bif MIBUAKOOCUWIIOIOYNX QYHKIIN TPhOX 3MiHHHUX, 1O
no0y0BaHi 3 BUKOPUCTaHHAM iHTepdeTanii y BUnaaxy 3afgaHHs iHpopmarii B Toukax, BUIBUINUCS e(PEeKTUBHUMU 3
TOYKU 30py BUKOPUCTAHHS BXifHOI iHpopMalii Ta yacy (3aTpaueHOro Ha 0OYMCIIeHHsT) IOPIBHSHO 3 KJIACUYHUMU
dbopmynamu 111 [OCSITHEHHS Tiel )k camoi ToYHOCTi. Biepiie B po60Ti 6yJ10 po3IiIsiHyTe NUTAHHS NOOYA0BU
Kyb6aTypHUX HOpPMYJI HAGIMKEHOTO OOYMCIIEHHS iHTerpasiB Bif LIBUAKOOCHUIIOIYNX (PYHKLIN TPbOX 3MiHHUX Ha
00671acTi, 110 po36uTa Ha napasesernineny y BUIajgky, koau inpopmatis npo QyHKLUi0 3anaHa ii ciaigamu ta ciaigamun
ii moxigHUX Ha MJIOMMHAX. Y BUIIAIKYy PIBHOMIPHOTO PO3GUTTSI JOBEIEHO, 10 Ky6aTypHi GOpMYJIU € ONTUMATbHUMU

3a MOPSAKOM TOYHOCTI.

2. The thesis is dedicated to the improvement of mathematical models of digital signal processing and imaging by
the example of constructing cubature formulas of approximate calculation of integrals of highly oscillatory
functions of three variables. The feature of the proposed cubature formulas is using the input information about
function as a set of traces of function on planes or a set of traces of function on lines or as a set of values of the
function in the points. Cubature formulas are based on Failon method and also on the application of interlineation
and interflatation theory. It was given the errors of estimation for the approximation of integrals of functions in
the classes of Lipschitz, Helder. Optimality by the order of accuracy of the cubature formulas was proved on the
class of differentiable functions. In this thesis a cubature formula is built using Lagrange polynomial operators of
interflatation and the optimal choice of planes. It is proved that the proposed cubature formula is optimal by order
of accuracy on the class of differentiated functions. Cubature formulas with using the input information as a set of
values of the function in the points are effective. They use a minimal amount of input information and the time
spent on the computation compared to classical formulas to achieve the same accuracy.
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