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Exomple 1: Hoar wavelel
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®_ Basric Propertied of WaveleTs
:é Impo'r'l'con t ckoas.'nj/desianirj w'AUe.le.'tS.

(D Vovushang Momenls
'Igﬁ. A mother wavelel ¥ w0 naid o have
P vum/islw\g momenls 1f
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(Provf) See Mallol's book Sec.7.z.31'co:'t'l»e datocl
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(2) Suppmft',slije,
If your f Rao am csolaled singulomty ot
X=Xo omd if Xo € Suppij, Lthen
|<f, %,k >| may' be Longe .
S better +o hame sipp Y i Compacl !

Thm ( Compack Suppert)

The father wavelet ¢ has a tompad suppel
<= {fr] Poo & compack puppert (e finte taps).
shr Their suwppals e e—%uaﬂ.

If AcprP 2 pupph = [Ki, K1, Ki, K€ Z,
thew [ pupp Y = L(ki-K2+1) /2, (Ky-Ki+1)/2].
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(Proof) (=) Recall We=<P,0, $oe>.
Sinc2 loo‘f"ix CP,,o A ¢o,o 'ﬁMe_ (,awpauf' Su.ﬁpMS‘/
{fr) muet be '6—<Iw'.f'e tosps .

(<=) See Doubeiea (1488, Comm. Pure S Appl. Math )
Now-, check the rupparts af ¢ omd {Re)
Swppoge he*0 for Ki<k< Kz, omd

Supp P = [Ni, N21. Thew, supp bo=L2n,2mM]

On the other hond,
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Hemce 2N, = Ki+ Ny, 2N.=K,+ N,
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Sina Supp4’ = Swpp h = [K\, Kz], the suppavt'
of the abone Two-scale diff. egn. is
CKi-Katl, Ka-Kit11 I-k € [K,, K2]
wlndd e Dupp ¥,0 . = Re [l—Kz,l-K:J
H(’/V\Cﬂ-/ M.PPL'L= [(Kl"‘Kz'“)/Z, (K:.‘-le-l)/z]///

Remark : The suppert sige 3¢ the number »£
Uomishing moments of ¢ neema uwdepenslont.
Howearerr , Dambedhies showed that for
ovrthonamal w'h\rdQX/J, Y Ran P UWA';h{nJ
moments = |aupp | 2 2p-1.

Fa hade-off betweerr there two conceptr.
Davbechics’'s srthonomal wanelils adlueve

| Avpp 41 =2p=1 wrth P varwshiny momenlo .

(3) Reeml ity
Whew yow reconstuct (or approximate )
{-V‘OW\. ‘;e, WPM‘;L MPMS&AJ_AIFM (eﬂ

from & funte nubrsel of {<-f,‘f;-,h>},)
the regllanity (i-e., Smoothwess) of Y mallnd .
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Thw { Tehome tehean 1987)
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De]g A gw T Lo poinlunse .fjpsc,@,é x 20
o Xo ;ﬁ 3’<>0, apxoé(f’,_q__.[x:\ s.T.
Aon [0 = Peo®]| 5 K ;>:e;x,|°‘, ¥ x elR.bJ
ecn £ oo uns Lipsdut of over [a,
/ffut ﬁa,'h's @ofzr;%fo-r Pon egfa, b] oamad
K mdea%mm:c ;,,00&,,, dy
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ko uio wuflen aa C™PLa,bl, te,
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$€ C™Pla,b] & f€C"la,b] X ™ ¢ *F[a b]

= LippsLa,b].
Ex. $00=x" € Clo,11, o<yl 'F :
& Lip [0,17 wth Y <¢=1, ht

= l—;pu[O,l:( with o0<od=y

LeT's check these propedieg on
Exompley |, 2, 3.
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Exomple 3 : Batlle — fomanid Wowelely
* Vormishing momenT's = m+|
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with  [A®))*+ R+ 1722 aefeR
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Dombednos proved the mimmum deg = pP-1.
Thm ( Dowcbeclreg 1988) A
A real- valued CMF [Rrf with A(F) having

p zervs ot 3=V Boo at JeasT 2p nonzerd
coefficionts (z.‘.e.) |supptl = 2p ,

| Supp¥ | 2 2p~-1
Daube Boes’s wavelet -6—;Q'I'%S hewe 2p tapg |

(Proof ) See Daunbechies 1988 or Matlal's
book Sec.7.2
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