Functions, universal with respect to classical systems
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In this talk we will construct functions such that their universality is manifested
in the classical systems through their Fourier series.
The purpose to describe the structure of functions that are universal for Lp (0, 1)spaces, 0 ≤ p < 1,with respect to the signs of Fourier-Walsh coefficients. We present
some new results.
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Theorem 2. There exists such a (universal) function U ∈ L1 [0, 1) with strictly
decreasing Fourier —Walsh coefficients and converging by L1 [0, 1) norm Fourier —
Walsh series, the following property:
P∞1) one can find a signs(numbers)p δk = ±1 such that the series
is universal, in L [0 , 1 ) for all p ∈ (0, 1) in comk=0 δk dk (U )Wk (x)
mon sense,
P∞
2) one can find (signs) numbers εk = ±1 such that the series
k=0 εk dk (U )Wk (x)
p
is universal, in L [0 , 1 ) for all p ∈ [0, 1) in sense of rearrangements, that is, for
∞
each function f ∈Lp [0 , 1 ), p ∈ [0, 1) one
P∞ can find a permutation {σ(k)}n=1 of
nonnegative integers, such that the series k=0 εσ(k) dσ(k) (U )Wσ(k) (x) converges to
R1
f in the Lp [0 , 1 ) metric (where dk (U ) = 0 U (x)Wk (x)dx ).
Remark. According to the Kolmogorov’s theorem (the Fourier series of any
integrable function converges in Lp [0 , 1 ) , p ∈ (0, 1) ) there is no an integrable
function which Fourier series with respect to the trigonometric system is universal
in common sense.
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