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ON OPTIMAL QUADRATURE FORMULAS FOR APPROXIMATION OF
FOURIER INTEGRALS AND THEIR APPLICATIONS TO CT IMAGE
RECONSTRUCTION
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1 V.I.Romanovskiy Institute of Mathematics, Tashkent, Uzbekistan
2Bukhara State university, Bukhara, Uzbekistan

e-mails: hayotov@mail.ru, khayrievu@gmail.com
This paper is devoted to the construction of optimal quadrature formulas in the Hilbert space
W’\//g(m’m_l) of complex-valued, periodic functions for the numerical calculation of the integral
fol 2™ p(x)dw for w € Z. In the cases m = 1 and m = 2, the exponentially weighted integrals
of some functions at the values of some N and w are approximated using the constructed optimal

quadrature formulas, and it is shown in numerical results that the orders of convergence of this
2 —~ (m,m—1
formulas are O (ﬁ‘w‘) and O <<Nj|w|) ), respectively. Also, in the space W2(mm )’ the
sharp upper bound of the error for the optimal quadrature formulas is obtained, and it is shown
m
analytically that the order of convergence of the optimal quadrature formula is O <<ﬁ|w|> )

Furthermore, in the case w € R, effective quadrature formulas for the approximate calculation
of Fourier integrals are obtained and they used in the reconstruction of CT images.

Keywords: Strongly oscillatory integrals, optimal quadrature formulas, Hilbert space, periodic functions.

AMS Subject Classification: 65D30, 656D32
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