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ON BORWEIN’S IDENTITY AND WEIGHTED TURÁN TYPE INEQUALITIES

ON A CLOSED INTERVAL

M. A. Komarov

Let Π∗

n be the class of algebraic polynomials P of degree n having all zeros on the interval [−1, 1] and vanishing

at the points 1 and −1. In addition, let w(x) = 1 − x2. The main result of the paper can be formulated as

follows: there is an absolute constant A > 0 such that

‖P ′w1−s‖C[−1,1] > A
√
n ·

√

1−∆2
P
‖Pw−s‖C[−1,1]

for any P ∈ Π∗

n and s ∈ [0, 1], where ∆P = inf
{

d ≥ 0: ‖Pw−s‖C[−d,d] = ‖Pw−s‖C[−1,1]

}

. This inequality

may be interpreted as a weighted analog of P. Turán’s classical inequality for the derivative of polynomials with

zeros on a closed interval. The proof uses a generalization of an interesting formula of P. Borwein concerning the

logarithmic derivative of such polynomials. Our estimate is sharp in the order of the quantity n and complements

well-known results of V. F. Babenko, S.A. Pichugov, S. P. Zhou, and others.
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17. Glazyrina P.Yu., Révész Sz.Gy. Turán-Erőd type converse Markov inequalities on general convex domains
of the plane in the boundary Lq norm. Proc. Steklov Inst. Math., 2018, vol. 303, pp. 78–104.
doi: 10.1134/S0081543818080084 .

18. Baran M. Markov inequality on sets with polynomial parametrization. Ann. Polon. Math., 1994, vol. 60,
no. 1, pp. 69–79. doi: 10.4064/ap-60-1-69-79 .

Received September 2, 2021
Revised November 8, 2021

Accepted November 15, 2021

Mikhail Anatol’evich Komarov, Cand. Sci. (Phys.-Math.), Vladimir State University, Vladimir,
600000 Russia, e-mail: kami9@yandex.ru .

Cite this article as: M.A.Komarov. On Borwein’s identity and weighted Turán type inequalities on a
closed interval, Trudy Instituta Matematiki i Mekhaniki UrO RAN, 2022, vol. 28, no. 1, pp. 127–138 .


