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Denote by hβ∞ (Hβ
∞) the class of real-valued, 2π-periodic functions

which are analytic in the strip Sβ := {z ∈ C : | Im z| < β} and satisfy
the condition

|Re f(z)| ≤ 1 (|f(z)| ≤ 1), z ∈ Sβ.

Let Pn(D), D =
d

dx
, be a di�erential polynomial with real coe�-

cients. Denote by hQ,β∞ (HQ,β
∞ ) the class of real-valued, 2π-periodic

functions which are analytic in Sβ and satisfy

Q(D)f ∈ hβ∞ (Q(D)f ∈ Hβ
∞), z ∈ Sβ.

Set
y(Q) := max{ Im z : Q(z) = 0 }.

For the Kolmogorov (dn), linear (δn), and Gel'fand (dn) n-widths we
prove that for all n > 2y(Q)

d2n(W,C(T)) = δ2n(W,C(T)) = d2n(W,C(T) = d2n−1(W,C(T))

= δ2n−1(W,C(T)) = d2n−1(W,C(T)) = ‖ΩQ ∗ ϕ(Kβ ∗ hn)‖∞,
where

ΩQ(t) =
+∞∑

k=−∞
Q(ik)6=0

eikt

Q(ik)
, Kβ(t) = 1 + 2

∞∑
k=1

cos kt

ch kβ
,

hn(t) = (−1)j+1,
(j − 1)π

n
≤ t <

jπ

n
, j = 1, . . . , 2n,

ϕ(t) =

{
1, W = hQ,β∞ ,

tan
π

4
t, W = HQ,β

∞ .

To obtain this result we introduce special classes of functions de�ned
by cyclic variation diminishing operators which are not necessarily lin-
ear.
We also prove the analogous result for information n-widths

in(W,C(T)) := inf
l1,...,ln

inf
S : Rn→C(T)

sup
f∈W
‖f − S(l1f, . . . , lnf)‖∞,

where l1, . . . , ln are any continuous linear functionals. Any continuous
linear functionals l∗1, . . . , l

∗
n for which the in�mum is attained are called
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optimal. We show that the �rst 2n− 1 Fourier coe�cients are optimal
for i2n and i2n−1 in the case W = hQ,β∞ or W = HQ,β

∞ .


