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Self-similarity

For a function h € L>(R) define measure of
self-similarity

= k-1
(h) = inf_||h(: + ~———) — agh|?
4i(h) kzz:zakGRH C+ 27 )~ ”LQ(%’%)
—2
_ k+ 1 >
inf_[|h(- + ~—-=) — agh
+ % e e+ ol g,

We say that h is self-similar if for some
1 E 7, uj(h) = 0, that is,

h|[ﬁ, kt+1 — O‘khl[ij %]7 k>1,
277 2J 2]7’2
Mk bty = aghl_1 g, k<-1.

2]7 2] 27’



Self-similarity of the transform

Theorem 1. Let f € L>(R) and for some
m € 7 and all k € Z,

k k41
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f|[i kt1y € W3 (
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and

SN2 4 g, < oo
)

Lc7, L2(2_ma2—m

Then for every € > 0 there exist 3 > m and a
self-similar function g € Lo(R) with pu;(g) = 0
such that

|F;1f1 —gll2 < e.
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Theorem 2. For every € > 0, there exists a
sequence of sets V;(e) C Lo(R) such that

(i) Vi(e) CVjy1(e), J €Z;
(i) UjezVi(e) = La(R);

(iii) for each function f € V;(e) there exists a
function s € V;(e) such that

1f = sllo = |F51f1 = Fjlslll2 < e

and F; [s] is self-similar, that is,

pi(Fjls]) = 0.



Example

We start with a function f
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Example

similar approximant h for

We construct a self-
Folf] with po(h) = 0.
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Set f:=



