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AN EFFECTIVE QUADRATURE FORMULA IN THE HILBERT SPACE
OF PERIODIC FUNCTIONS
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Abstract. In this work, we deal with the construction of an effective
quadrature formula for the numerical integration of the Fourier integrals in the
Hilbert space W,*" (a,b) of complex-valued functions. This integrals are broadly

used in science and technology, specifically, in the problems of Computed
tomography (CT). It is widely known that when complete continuous X-ray data
are accessible, CT images can be reconstructed exactly using the filtered back-
projection formula. This formula consequentially uses the Radon transform, the
Fourier transforms, and the back-projection formula. Fourier transforms play an
important role in the filtered back-projection method of CT image reconstruction.

Keywords. Hilbert space, effective quadrature formula,

Below, we consider the problem of approximating the Fourier integrals

b .
1(p,0) = [ (x)dX, (1)

where weR such type of integrals for sufficiently large @ is called
integrals with highly or strongly oscillating integrals.
we construct an effective quadrature formula for the numerical calculation of
the integral (1) with real @ in the space W,*? (a,b) (for full information about this
space, see [1]).
One of the expansions of the optimal quadrature formulas

e p(x)dx = 3 Cop(hk), )

for the case well, is the approximation formula obtained by assuming the
coefficients in Theorem 2.3 in work [1] as continuous functions with respect to
weR .To do this, we consider construction of the quadrature formula of the

following form
b

[ p(x)dx = Y'C, ,[a,blp(hk +a), (3)

where weR, i°=-1, C, .[a,b] are coefficients and h=(b—a)/N with
NeN.
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The following theorems are valid for the coefficients C, [a,b] of the

effective quadrature formula (3).
Theorem 1. The coefficients C,_ [a,b] of the effective quadrature formula (3)

with wel1 \{0} and wh g Z in the space W\* (a,b) have the following forms
(b - a) Ka),2 . eZﬂia)a

C, lab|= :
0| 0] Q)" + (27w,
2(b—a)K _
C..[ab]= ( 4a) °l _.e¥ele® for k=1,2,...,N -1,
’ (27,)" + (27e,)
b-a)K _
CN’w [a,b] - ( a) w,2 . emeb’

rw)* + 2rw,)?
and for o =0 take the form

C,o[ab]=3
C,.[ab]=h foreachk=1,2,...,N -1,
h
C,.labl==,
N,a)[ ] 2
where
_ e? -1 h B
Koz == =n - + :
e”" +1-2e"cos(2zwh) cos(2zwh) —1
b—a

and ), :(b—a)a), h:T
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