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ONE QUADRATURE FORMULA

L.B. Yermolaeva
[

In evaluation of integrals and solution of integral equations, the following quadrature formula
(see, e.g., [1], [2] and references therein) is frequently used:

[0 ES )+ Rulf). meN. (1)

Here f(7) € C[—1,1]; R,(f) stands for the remainder term; here and in what follows the prime at
the symbol of sum means that for ¥ = 0 and k& = n its terms must be divided by 2; the nodes

k
T = cos b, 9k=—7r, k=0,n, meN, (2)
n

are extremal points of the first kind Chebyshev polynomials T;,(7) = cosnarccost, —1 < 7 < 1;
N stands for the set of all positive integers.

In the present article we establish both the structure and approximation properties of formula (1)
for functions f(7) from various classes.

Theorem 1. The quadrature formula (1) is exact for any polynomial of a degree not exceeding
2n — 1. In addition, it is exact for the first kind Chebyshev polynomial T;(1) = coslarccosT of
degrees | = l(n) which satisfy the inequalities

2nr+1<1<2n(r+1)—1, né€N, (3)
where r 1s an arbitrary positive integer.

Proof. As known (see [3], pp.117-118), it suffices to prove the first part of Theorem for the
Chebyshev polynomials T;(t), I = 0,1,...,2n — 1. For [ = 0, we have

1 n

T

— l=n—-7=0.
0- [t

Let 1 <1< 2n — 1. Then, by using relations (1) and (2), we can easily get

7 [sin(lm + 01/2) 1
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n[ n(01) 7 cosmn z] n{ 2 5in(6,/2) 5 cos 77] 0,
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