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Introduction

We improve the best known constants in some equivalences of quasinorms.
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These inequalities

serve a central task of nonlinear approximation, namely the characterization of elements of infinite-
dimensional Hilbert spaces which can be approximated by n-sparse elements with a given error decay.
Throughout this poster, sequences (a,),en and functions f : (0,00) — [0, 00) are assumed to be
monotonically decreasing, and 1 < g < oo. The constants ¢i(q), ..., C1.o(q) are supposed to be

minimal in their respective positions. But what are these minimal values?

Strong discrete Stechkin inequality
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where gy =~ 2.8855 is a solution of the equation

zﬁ((q— 1)1 — (q — 1)) —(1 | 3;’)& — 0.

C1(2) = 1.1064957714.

Also,

The main ingredient of our proof an adaption of Stechkin’s 1951 proof for C}(2) < \/% (now using

Holder’s inequality) to obtain upper bounds on C(q) in terms of an auxiliary sequence, which we

have to choose wisely:.

Geometric explanation

00 N
[f we truncate the > to >, the strong discrete Stechkin inequality turns into finding the optimal
scaling factors for optimal containment of the ¢;' unit ball and another convex body in R, whose

shape varies with q.
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Here is the optimal containment situation for N = ¢ = 2. The size
of the smaller copy of the ¢ unit ball can be increased if we pay
attention to the monotonicity. However, the size of the larger copy

cannot be decreased. This means that monotonicity is important for
c1(q) but not for Cy(q).
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Strong continuous Stechkin inequality
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Weak discrete Stechkin inequality
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Weak continuous Stechkin inequality

1 sup?f<% / ) f(s)qu>q < suptf(t) < Cr(g) Supte / E (S%)q

51,00(Q) t>0

>0 >0
C1,00(q) 4 Cloold) A
. 2 /\
3 1
1
05 11/g 05 11/g

Jahn, Ullrich 2020+

Jahn, Ullrich 2020+

Acknowledgments

The authors would like to acknowledge support by the DFG Ul-403/2-1.


https://dx.doi.org/10.1093/qmath/39.4.385
https://dx.doi.org/10.1155/2011/534391
https://arxiv.org/abs/2006.07441

