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A sharp upper bound on the error of exponentially weighted optimal
quadrature formulas in the Hilbert space of periodic functions
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We consider a quadrature formula of the following form

| ememetayin = 3 ot &

where o(-) € W™ 1(0,1), w € Z\ {0} and wh € Z, C}, are coefficients of the quadrature
formula, N is number of nodes and h = 1/N.

We denote by W™ 7(0,1] the subspace of Wi™™ V[0,1] of complex-valued, 1-
periodic functions (see [1] for details).

1
This space is equipped by the norm ||¢||5mm-1) = <f (™ (z) + ap(m_l)(x))z d:z:)
2
0

The error of quadrature formula (1) is the following difference (¢, p) = fol 2™ o (x)dx—

25:1 Crp(hk), and the corresponding error functional is

() =™ =N "Cp Y Oz —hk - B). (2)
k=1 B=—00

= ) -1 .
The problem of constructing optimal quadrature formulas in the space W2(mm ) is
calculation of the following quantity:
o |2 ¢
1 R T (0]
Wzm,m— *

Ce g lglli0 1]l omm—)

The main result of this work is:

Theorem 1. On the space WQ(m’m_l)* (0,1] for m > 2, the norm of the error
functional € for the optimal quadrature formulas (1) with wh € Z\ {0} has the following
form , X

Wém,mfl)* - (27rw)2m + (27_(_0‘))21%72'

o
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