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For f ∈ Lp(0, 2π) we set

‖f‖p =
(∫ 2π

0

|f(x)|p dx
)1/p

for 1 ≤ p <∞,

‖f‖∞ = ess sup
[0,2π]

|f(x)| for p =∞.

Let n be a natural number. Denote by En the space of real trigonometric
polynomials of the form

t(x) =

2n−1∑
k=2n−1

ak cos kx+ bk sin kx.

We prove the following result (see [1]).
Theorem. Let ε ∈ (0, 1) be a real number, let 1 6 k1 < k2 < . . . <

kn < . . . be a sequence of natural numbers, let Ln be a subspace of Ekn
such that dimLn > εdimEkn , n = 1, 2, . . . . Then there exist trigonometric
polynomials tn ∈ Ln, n = 1, 2, . . . , such that ‖tn‖∞ 6 1, ‖tn‖1 > c(ε),
n = 1, 2, . . . , and ∥∥∥ n∑

j=1

tj

∥∥∥
∞

6
√
n, n = 1, 2, . . . , (1)

where c(ε) > 0 is a constant which depends only on ε.
Note that if trigonometric polynomials {tn(x)}∞n=1 are orthogonal and

‖tn‖1 > α > 0, n = 1, 2, . . . , then

∥∥∥ n∑
j=1

tj

∥∥∥
∞

>
1√
2π

∥∥∥ n∑
j=1

tj

∥∥∥
2
=

1√
2π

 n∑
j=1

‖tj‖22

1/2

>

1√
2π

 1

2π

n∑
j=1

‖tj‖21

1/2

>
α

2π

√
n,

n = 1, 2, . . . . Therefore the order
√
n on the right-hand side of the inequal-

ity (1) can not be decreased.
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