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Multifractal analysis of functions

Weierstrass’ continuous nowhere differentiable functions :
+o0
Wap(z) = Z a” cos(b"mx) Vr €R,
n=0

with0 < a < 1,band odd integerand ab > 1 + 37 /2.
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Multifractal analysis of functions

Weierstrass’ continuous nowhere differentiable functions :
+o0
Wap(z) = Z a” cos(b"mx) Vr €R,
n=0

with0 < a < 1,band odd integerand ab > 1 + 37 /2.

Given a function f : R — R, we want to study
o theregularity in each of its points : Hy(z) Vz € R,

e the significance of the different singularities by computing the Hausdorff
dimension of the sets of points sharing a common regularity :

dimy ({z € R: Hy(z) = h}) VheR.
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Wavelet basis
Orthonormal basis of L?(R) of the form
{28su i kez},

where

Yin(x) = P2z — k).
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Wavelet basis
Orthonormal basis of L2([0, 1]) of the form

{ﬁwﬂgjemke{quw?—1%u{%p=1h

where

Yik(@) => (@ (z—1) - k).

ez

To any function f, we can associate a sequence ¢ = (k) jen, ke{o,...,2—1} Such
that

291

f= Z Z ¢ kVik, Wwith cjr = 23/ f(li)l/Jj,k dx

JEN k=0

(L*° normalization).
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JEN k=0

(L*° normalization).

Notations :
e Njx = [k277, (k+1)277), jis the scale and k is the position
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Wavelet basis
Orthonormal basis of L2([0, 1]) of the form
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Gin(a) =Y (@ (z—1) — k).

ez
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Wavelet basis
Orthonormal basis of L2([0, 1]) of the form
{2%¢j,k jeN ke {0, . .72j — 1}} @] {w0,0 = 1}7

where

Yiw(@) =D (@ (z 1) — k).

ez

To any function f, we can associate a sequence &= (cx)xea such that

1
f:Z Z e, Wwith ¢y :2j/ f(x)Yxdx
0

JEN AEA;
(L*° normalization).

Notations:
e Njx = [k277, (k+1)277), jis the scale and k is the position
® Yy, =vjkand ey, =k
e A= {)\j,k :kedo,...,27 - 1}}andA:UjeNAj
e )\;(z0) denotes the only dyadic interval of scale j containing
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Holder regularity

Leta > 0,20 € Rand f afunction. Then f € C“(xo) if there exist C, R > 0 and
a polynomial P of degree less than « such that

f(@) = P(2)| < Cle—x0* Va € B(xo, R),

If = Pllpoc (Bag,my < Cr" Vr <R
The Hoélder exponent of f at xg is

hy(xo) =sup{a > 0: f € C%(z0)}.
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Leta > 0,20 € Rand [ € L (R).Then f € C%(xo) if there exist C, R > 0 and
a polynomial P of degree less than « such that

f(@) = P(2)| < Cle—0* Va € B(xo, R),

If = Pllpoc (Bag,my < Cr* Vr <R

The Holder exponent of f at xg is

hy(xo) =sup{a > 0: f € C%(z0)}.

Drawback: f € C*(xzo) = f bounded on a neighbourhood of zo.

» Limited to locally bounded functions.

» Definition of the p-regularity by replacing L with L” (Calderon-Zygmud,
1961).
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p-Regularity and p-spectrum

Letp > 1,0 > —1,x0 € Rand f € L (R). Then f € T%(xo) if there exist

C, R > 0and a polynomial P of degree less than « such that

1

p

(1/ |f(@) = P(x)]’ dm) <COr* Vr<R,
B(zo,r)

r

+1
1S = Pllio(siagny < Cr*t7 ¥r<R.

The p-exponent of f at o is

h;m(m) = sup{a > _?1 :f e Tg(;co)},
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p-Regularity and p-spectrum

Letp > 1,0 > —1,x0 € Rand f € L (R). Then f € T%(xo) if there exist

loc

C, R > 0and a polynomial P of degree less than « such that

1

(1 / |f(z) = P(x)[? dm) <Cr® Vr<R,
B(zo,r)

r

1
1f = Plloosagr <Cr°7 ¥r <R
The p-exponent of f at o is

h;m(mo) = sup{a > _?1 :f e Tg(xo)},

We write -
hy' ™ (w0) = hy (wo)-

p-Spectrum (called Holder spectrum when p = +00) :

2P i he {_?1,4—00] > dimy {o € R: AP (2) = b}
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Characterization of global regularity through wavelets

Uniform Hoélder exponent :

e o)
N s log (2-7)
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Characterization of global regularity through wavelets

Uniform Hoélder exponent :

) log (supAeAj |cA|)
RF™ = lim inf

j—+oo log (2-7) =sup{s: f € Cioc(R)}

> IfR™ > 0,then f € Lix.

> IfRP™ < 0,then f ¢ Lix.

Scaling function :

0 v lim inf log (27j Z,\eAj |C/\|p)
w > 0 mint o

:sup{s >0:fe Bi{::}

> Ifns(p) > 0,then f € LY

loc*

> Ifns(p) < 0,then f ¢ LP

loc*
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Characterization of pointwise regularity through wavelets

Leaders:

7 =ly=sup  sup Jew| VAEA;VGEN
3125 NEAj, N T
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Characterization of pointwise regularity through wavelets
Leaders:

l§\+oo) = Iy = sup sup lew| VA€M VjeN
Jj'>3 >\'6Aj,’)\/g3>\

> |fh1j1.1in > 0, then

log (1. (2
hy(xo) = liminf M

; ie. [ Sz ~ 27
j—+oo  log(279) .. X (z0)

hg(zo)d )

9/36



Characterization of pointwise regularity through wavelets
Leaders:
157

=1\ = sup sup lexr] VA€ A;VjEN
i'23 NEA;, AT

> Ifh’j’-lin > 0, then

log (I, (@0)) iy (w0)
— Tlim * ; ~ £(z0)J
hy(@o) = liminf =0 20y 0 e Do) 2 :

p-Leaders :

=

=Y > etV VAEA; VjEN

31> NEN, NC3A
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R TI T . -~ f(xo)i
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Characterization of pointwise regularity through wavelets
Leaders:

157

=1\ = sup sup lexr] VA€ A;VjEN
i'23 NEA;, AT

> Ifh’j’-lin > 0, then

log (I, (xo)) hp (20
— Tim ] i ; 9~ hs(z0)J
hf(x()) = l]ll;niglj log (271') , lLe. l)\j(z()) 2 .
p-Leaders :

1

p
lg\m = sup Z lea P20 =9 VAeA;VjeN

3>

NEN, N C3A

> Foreveryp € [1,+4o00) such thatny(p) > 0,

log (Z(P) )
(p) e Aj(Zo)
hy” (@o) =l inf — o=y A (@0)

> Allows to define p-exponents when p € (0, 1) and ¢ (p) > 0.

e 1) g e
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Wavelet density and profile

Wavelet density :

I A A —(a+te)j < <2 (a—g)j
pz(e) = lim lim sup —22 #i € lea] }
e—0t j 400 j

Wavelet profile :

j . > g~ (ate)j
vz(a) = lim limsup log, #{\ € A; !C)\‘ >2 }
e—0t j 400 J
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Wavelet density and profile

Wavelet density :

(et < < 9—(a—e)j
pe(o) = lim limsup logy #{A € A; : 2 S leal <2 )
e—0t j 400 j
Wavelet profile :

j . > g~ (ate)j
ve(a) = lim limsup 282 #FAE A tlex| > 2 }
e—0t j 400 J

Link:
ve(@) = sup pe(a’)
o' <a

p-Leaders density :

2P(a) = lim limsup B2 A€ A5 127 < 1#) < 9=(e=2)sy

e—=0t j 400 j

p-Leaders profile :

1 NEA, 1P > o-(ate)s
Vép)(a) = lim limsup oy #{A € A D= }
e—=0t j o400 J
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Holder spectrum of Random Wavelet Series

Model : let
27 -1

F=Y"0" cintbin,
JEN k=0

where the 27 random variables M
a given probability law p;, hence

P (lesl > 27°7) = pj((=00.al).

are drawn independently according to
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F=Y"0" cintbin,
JEN k=0
where the 27 random variables M
a given probability law p;, hence

P (lesl > 27°7) = pj((=00.al).

are drawn independently according to

Theorem (Aubry-Jaffard, 2002 & Esser et al., ~2014)
If f is a Random Wavelet Series for which h}”i“ > 0, then, almost surely, the support
of 9}“’0) is [hmin, Pmax] and for every h € [Amin, hmax],

)

P () = o () = sup LY qup 2L
ac(0,n] & a€g(0,n] ©&

where huyin = inf{a € R : pz(a) > 0} and hmax is the smallest h such that

h sup le.
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p-Spectrum of Lacunary Wavelet Series

Model: forn € (0,1) and « € R, let

27 -1
fam =2 27 bk,

JEN k=0

with & 5 ~ Bern(2(7~1)7),
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p-Spectrum of Lacunary Wavelet Series

Model: forn € (0,1) and « € R, let

271

fam =2 27 bk,

JEN k=0
ithe, . = (n=1)j
with &, ~ Bern(2 ).

Theorem (Abry et al., 2015)
=L jfa <0

@ > —1
Almost surely, for every p < { 1 otherwise and every h > =

w-f Uri)aty e i ()3l

—00 otherwise

9(1))

fan
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Conjecture for the p-spectrum of Random Wavelet Series

» Holder spectrum of Random Wavelet Series : for every A € [hAmin, Amax),

pifoo)(h):h sup pe(@) =h sup vel)
a€(0,h] & ac(0,n] «&

» p-Spectrum of Lacunary Wavelet Series : for every h € [oe, <+ (l — ) l},

n
(h—i—fl)
p) o+
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» Holder spectrum of Random Wavelet Series : for every A € [hmin, Amax),
ve(a)
«
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Main result

Theorem

If f is a Random Wavelet Series, then, almost surely, for every p > 0 such that
ny(p) > 0, the support of@;p) is [hmin, hff,’;x] and forevery h € [hmin, hfﬁ;x],

1
2P (h) = p) (h) = <h + 7>
p agc

sup

b

() _ (h N %) sup ve(a) '

(5] @
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Upper bound

Theorem (Esser et al., ~2014)
IfR™ > 0, then for every h > 0,

2 (h) < p&) (h).

3]

Similarly, if s (p) > 0, then for every h > *71,

7 (h) < p% (h).
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Upper bound

Theorem (Esser et al., ~2014)
IfR™ > 0, then for every h > 0,

25 (h) < plH (h).
Similarly, if s (p) > 0, then for every h > *71,
@(1’) h) < (p),* h
i (R) < pg” (h).

Restricted p-leaders:

1
p

eg\lﬂ) — sup Z lexs [P 9= ("=
25 \ o

Aim : prove that if f is a Random Wavelet Series and ¢ (p) > 0, then for every

PP () < <h+ }) op  Pe(@)
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Upper bound : Holder case
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Upper bound : solution for the case p < 400
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Lower bound

Aim : prove that if f is a Random Wavelet Series and n;(p) > 0, then for every
h S |:hmin7 hggx] )

~

@;w(h) > (h+ 1) sup ve(a .
p

aE(%,h] a+ %
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Theorem (Daviaud, 2025)
Let (Bn)nen be a sequence of balls of [0, 1] and let (v )nen be a sequence of (0, 1].

If
s = sup {’y L <limsupBZ”) = 1} ,
n:yn <y

then there exists a gauge function & such that

HE (lim sup Bn) >0 and lim M =35
n—+oo r—0t lOgT
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9= (hp+1)jg(ap+1)s’ 9= (hp+1)jg(ap+1)s’
— oi'—igari’ —hpj — gra(@)j’ —jglaptl—pz(a))j' —hpj
S 9’3, > gpe(@)i’ —jglapti—pa(a)—hp)j
Impossible! > grel@)i’=,

Notice that pz(a) < ap + 1, otherwise

log, (2_j ZAeA- |C%|p) log, (2_j2(ap+1)j2_apj)
nf(p) = lim inf — < liminf -
Jj—+oo -] Jj—+oo —J

=0.
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# {/\/ CA: e~ Q*Dtj,} ~ 2*(hF+1)j2(aP+1)j,.

If h > 0and a > h,then Ifh<0andh < a <0,
9= (hp+1)jg(ap+1)s’ 9= (hp+1)jg(ap+1)s’
— oi'—igari’ —hpj — gpe(a)i’ —jglapti—ps(a))i —hpj
S 9’3, > gpe(@)i’ —jglapti—pa(a)—hp)j
Impossible! > geele)’=d,
Impossible in a uniformly distributed model!

Notice that pz(a) < ap + 1, otherwise

log, (2_j ZAGA- |C%|p) log, (2_j2(ap+1)j2_o‘pj)
nf(p) = lim inf — < liminf -
j—+oo —J Jj—r+oo —J
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Counter-example inthecase h < 0

Fixa < 0,0 <n<ap+1land +2 < h < a.We construct a function f such that

1-n —
° 15(p) >0,
o pel) =1,
o pz(a') = —ocoforalla’ # a,

o PRy > (n—1) 2 +1>0.
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Counter-example inthecase h < 0
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Fixa < 0,0 <np<ap+1land % < h < «a.We construct a function f such that

e n¢(p) >0,

. 5(04) =

e pz(a) = —ooforalla # qQ,

(p),*

o v (h) > (n— )g+120~

% } ¢ % ¢ : % } % Jn
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1. Pointwise regularity, multifractal spectrum and characterizations through
wavelets

2. p-Spectrum of Random Wavelet Series
Definitions, earlier results and conjecture
Main result and proof
General upper bound?

3. Genericity of the p-spectrum in LP

4. Current work
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Idea

Theorem (Leonarduzzi et al., 2016)
Letp > 1. Forevery f € L? andevery h <0,

2% (h) < hp + 1.
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Theorem
Let p > 1. For a prevalent and residual subset of f € L?, forevery h < 0,

7% (h) = hp + 1.

A property P over a Polish space E is said to be prevalent if there exists a
stochastic process X such that almost surely, X € E andforevery f € E, X + f
satisfies property P (Hunt-Sauer-Yorke, 1992).

A subset A of a Polish space F is said to be residual if it is the countable
intersection of open dense setsin E.
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Dyadic approximation

A non-dyadic point z¢ € [0, 1] is said to be a-approximable by dyadics (« > 1) if
there exists a sequence (jn, kn)nen such that

kn€{0,...,2'" —1}\ 2N, and Vn € N.

We write F, the set of points that are a-approximable by dyadics, i.e.

k 1 k 1
Fa:limsup U |:*—7,*+7:|
; J aj’ 9j aj
I7H pefo,...,27 —1}\2Np 2 2092 2
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A non-dyadic point z¢ € [0, 1] is said to be a-approximable by dyadics (« > 1) if

there exists a sequence (jn, kn)nen such that

kn
xro — —

1

kn€{0,...,2'" —1}\ 2N, and < a7

We write F, the set of points that are a-approximable by dyadics, i.e.

k 1 k 1
Fa:limsup U |:*—7,*+7:|
; J aj’ 9j aj
I7H pefo,...,27 —1}\2Np 2 2092 2

Theorem (Jaffard, 2000)
Foreverya >1

HM/e (F,) >0, where hy(x) = log?(z) |z|* .

Vn e N.
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We write F, the set of points that are a-approximable by dyadics, i.e.

k 1 k 1
I b0, 29 —11\2 Ng 2oy 2w
Theorem (Jaffard, 2000)
Foreverya >1

HM/e (F,) >0, where hy(x) = log?(z) |z|* .

Lemma
If f € L? and if
1 1

F, C xe(),l:h@)x <———}
o= -1

forall e > 1, then 2 (h) = hp + 1 forall h < 0.

Vn e N.

30/36



Saturating function

We define the saturating function

271

F= ZZCJWJ”" wherec]kfj

j€Ng k=0

if J < j is such that there exists K € {0,...,2”

irreducible form of £ (Jaffard, 2000).

2P2P and a:l—k
p

— 1} for which %5 is the

N
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Saturating function

We define the saturating function

271
1 2
F = Z chki/)bk, wherecjkf 21’217 and a= -+ —
j€ENg k=0 je P q
if J < jissuchthatthereexists K € {0,.. — 1} for which 25 K is the

irreducible form of £ (Jaffard, 2000).
Then F € By , C L”. Indeed,

Z(Z |C)\|p2j) <3 (5P) b < 4oo.

JEN \ €A, jEN
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Saturating function

We define the saturating function

271

F= ZZCJWJ”“ wherecjkfj

jENg k=0

if J < jis such that there exists K € {0, ..
irreducible form of £ (Jaffard, 2000).

Then F € By , C L”. Indeed,

(s )

JEN \XeA;

<20

JEN

Theorem (Jaffard, 2000)

2P2P and a:1—|—
p

N

— 1} for which %5 is the

1ap%

log, (S‘JP/\eSAj(xo) S2 (p))

Iff € Ly, then for every zo € [0, 1],
) 1 imi
hy (zo) = — + liminf
P Jj—+oo
where
2= [ | Zlevfranta
ACA

)

—J

P
2

>dx

=

31/36



p-Spectrum of the saturating function

Aim : prove that

11
F, C 17: 8P < — — =\,
c{ecoanpes L1}

Letx € Fl,.
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Aim : prove that
1 1

C :(p) < — — =,
Fa_{xe[o,l] hi (m)_pa p}

Letx € Fl,.
There exists (J,, Kn)nen such that
K,€{0,...,2”" —1}\ 2N, and Kn

T —
2Jn

— 204Jn, )
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p-Spectrum of the saturating function

Aim : prove that

1 1
F, C 0,1 : AP (z) < — — =\,
= {x €10,1] : hy'(z) < pa  p

Letx € Fl,.
There exists (J,, Kn)nen such that
K, 1
Kn€{0,....,27" —1}\2No and |z — 7% < oo
Let
k K,

C_ i _ fn _
jn=ad, and k,€{0,...,2 1} be such that 5 = 50
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p-Spectrum of the saturating function

Aim : prove that

1 1
F, C 0,1 : AP (z) < — — =\,
c{ocanPes -1
Letx € Fl,.
There exists (J,, Kn)nen such that
K, 1
Kn€{0,....,27" —1}\2No and |z — 7% < oo
Let
; k K
s In b L n
jn=ad, and k,€{0,...,2 1} be such that 5 = 50
Then

in _—Jn

1
Nk © 3N, (%) and  cj b, = —-27 277
In

It follows that

1

P 1 —Jn 1 —in
sup  S2(p) > / || dz | =277 = —-2 .
AE3N;,, () Njnkn In In
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Prevalence

Randomization of F':

27 1
X =33 ¢jn€&nhin, whereg; "X Unif[—1,1].
JEN k=0
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Randomization of F':

27 —1
X = Z Z cinéinbin,  where & K Unif[—1,1].
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Clearly, X € L*.

Aim : prove that, almost surely,

®) 1
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Prevalence

Randomization of F':
27 -1
i.i.d. .
X = Z Z ¢ k&€ ki K, Wwhere&;, "~ Unif[—1,1].
JEN k=0
Clearly, X € L*.

Aim : prove that, almost surely,

Fag{xe[o,1]:hg§>(x)<i_1}.

pa p

Almost surely, 3J € N such that forall j > Jand allk € {0,...,27 — 1},
Im € {0,...,log, j} suchthat [§, ()| > QT8 7, where )\;TZ) = Njtm,2mk.
ik ’

33/36



Prevalence

Randomization of F':

27 —1
X = Z Z cinéinbin,  where & K Unif[—1,1].
JEN k=0

Clearly, X € L*.

Aim : prove that, almost surely,

1 1
F, C 1:hP@)< ——=1}.
c{ecoanPe < L1}

Almost surely, 3J € N such that forall j > Jand allk € {0,...,27 — 1},
Im € {0,...,log, j} suchthat [§, ()| > QT8 7, where )\;TZ) = Njtm,2mk.
ik ’

—in
Letm, € {0,...,log, jn} be such that |§/\<m") | > 2Tog2in ,
nokn

Write A]‘:Nk’:w = )\jnakn.

33/36



Prevalence

Randomization of F':

27 —1
X = Z Z cinéinbin,  where & K Unif[—1,1].
JEN k=0

Clearly, X € L*.

Aim : prove that, almost surely,

1 1
F, C 11:hP @) < — - =%,
c{ecoanPe < L1}
Almost surely, 3J € N such that forall j > Jand allk € {0,...,27 — 1},

Im € {0,...,log, 7} such that |£A(~";§>| > QT8 7, where )\;TZ) = Njtm,2mk.
75

—in
Letm, € {0,...,log, jn} be such that |§/\<m") | > 2Tog2in ,
nokn

Write A]-:wk;w = )\jn

Jkn
It follows that
1
P 1 —Jn _—in
sup  S2(p) > / e e [P 1€50 e [P da | = =277 2To820m
AE3A;, (x) A1 k! ) o In

33/36



Prevalence

Randomization of F translated by f € L”:

27 -1
X = Z Z cinbinbin,  where & "R Unif[—1, 1] .
jEN k=0

Clearly, X € L*.
Aim : prove that, almost surely,

1 1
F, C :hP @) < — =},
c{ecomPws -1

Almost surely, 3J € Nsuch thatforall j > Jandallk € {0,.. 20— 1},
Im € {0,...,log, j} suchthat [§, om)| > 2@51, where )\5.",? = Njtm,2mk.
gk ’

Letmn € {0,...,log, jn} besuchthat £, im,) | > 9Tom 77,
inkn

Write \; i KL= )\y:’"l.

It follows that

sup  S2(p) > /
A€, () A,

1

P 1 —Jn —in
) Ple. P — T
’CJ%,J%‘ |£-7;1’k'ln,| dz) = I 27 p logain |

n

’k’

33/36



Prevalence

Randomization of F translated by f € L”:
27 -1

X+f= Z Z ¢ k&€ kWi, Where&; R unif —1,1].

jEN k=0
Clearly, X € L*.
Aim : prove that, almost surely,

1 1
F, C :hP @) < — =},
c{ecomPws -1

Almost surely, 3J € Nsuch thatforall j > Jandallk € {0,.. 20— 1},
Im € {0,...,log, j} suchthat [§, om)| > 2@51, where )\5.",? = Njtm,2mk.
gk ’

Letmn € {0,...,log, jn} besuchthat £, im,) | > 9Tom 77,
inkn

Write \; i KL= )\y:’"l.

It follows that

sup  S2(p) > /
A€, () A,

1

P 1 —Jn —in
) Ple. P — T
’CJ%,J%‘ |£-7;1’k'ln,| dz) = I 27 p logain |

n

’k’

33/36



Prevalence

Randomization of F translated by f € L”:

27 -1
X+f= Z Z Cjk (SJ TR )w],k, where &; i R Unif[—1,1].

JEN k=0

Clearly, X € L*.
Aim : prove that, almost surely,
1 1
F. C 0,1: AP (z) < — — =\,
c{econPws -3

Almost surely, 3J € Nsuch thatforall j > Jandallk € {0,.. 20— 1},
Im € {0,...,log, j} such that |€A<.m>| > 2@51, where )\gf’,? = Njtm,2mk.

Letmn € {0,...,log, jin} besuchthat €, () | > 210%2 in,

Jn kn

Write \; i KL= Ag:ﬁ"i.
It follows that

sup  S2(p) > /
A€, () A,

1

P 1 —Jn —in
) Ple. P - T
[ s dx) = a2 2

n

’k’

33/36



Prevalence

Randomization of F translated by f € L”:

27 -1
X+f= Z Z Cjk (SJ TR )w],k, where &; i R Unif[—1,1].

JEN k=0

Clearly, X+ f € LP.
Aim : prove that, almost surely,
1 1
F. C 0,1: AP (z) < — — =\,
c{eepunPes L1}

Almost surely, 3J € Nsuch thatforall j > Jandallk € {0,.. 20— 1},
Im € {0,...,log, j} such that |€A<.m>| > 2@51, where )\gf’,? = Njtm,2mk.

Letmn € {0,...,log, jin} besuchthat €, () | > 210%2 in,

Jn kn

Write \; i KL= Ag:ﬁ"i.
It follows that

sup  S2(p) > /
A€, () A,

1

P 1 —Jn —in
) Ple. P - T
[ s dx) = a2 2

n

’k’

33/36



Prevalence

Randomization of F translated by f € L”:

27 -1
X+f= Z Z Cjk (SJ TR )w],k, where &; i R Unif[—1,1].

JEN k=0

Clearly, X+ f € LP.
Aim : prove that, almost surely,
1 1
F, C 0,1] : AP < — =%,
c{ecoun®, @< 11

Almost surely, 3J € Nsuch thatforall j > Jandallk € {0,.. 20— 1},
Im € {0,...,log, j} such that |€A<.m>| > 2@51, where )\gf’,? = Njtm,2mk.

Letmn € {0,...,log, jin} besuchthat €, () | > 210%2 in,

Jn kn

Write \; i KL= Ag:ﬁ"i.
It follows that

sup  S2(p) > /
A€, () A,

1

P 1 —Jn —in
) Ple. P - T
[ s dx) = a2 2

n

’k’

33/36
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Randomization of F translated by f € L”:
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Aim : prove that, almost surely,
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Baire categories
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Since (gn)nen is dense, A is residual.
For every
2],
F=>2 dwbsn € B(gn,n)
JjEN k=0

andevery A € Ay, [dx — cx| < 121,

Indeed,
((n-a)'w)
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Lacunarized binomial cascade

Theorem (Barral-Seuret, 2004)

Let pu be a positive Borel measure satisfying the multifractal formalism and let
ao > 0. Define the wavelet series

o= 30 2 u(in,

JENXEA;

Then for every h > 0,
75, (h) = Zu(h — o).
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