Haar-Basen der Stufe j = 0
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Haar-Basen der Stufe j =1

2 2
91,0 D11

1 1

02 04 06 08 1. 02 04 06 0.8 1.
2 w10 2 w11
1 1

02 04 06 08 1. 02 04 06 08 1.
-1 -1
-2 -2




Haar-Basen der Stufe j = 2
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Haar-Basen der Stufe j = 3
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Projektionen

» Approximation
(PiF)(t) = 2k 3.k Pjk(t) mit 3k = (F | §j.k):
Projektion von f(t) auf den Unterraum V;

> Detail
(QiF)(t) = Dk djthj i(t) mit dj e = (F [ k) -
Projektion von f(t) auf den Unterraum W;

> ij—l- ij = Pj+1f

Verifikation der Projektionsgleichung

Aus {aj,k] —H { 3j+1,2k } und {ij,k} —H { Djr1,2k }

di « Aj41,2k41 Vi k Djt1,2k+1

folgt ajkdjk + diktjk = (2 djk] L(ZJ k] =
Ojr1,2k

= lajt12c 3412641 H'H
[25+ j41.2k41] Djt1,2k+1

®jr1,2k }

= |4j+1,2k  dj4+1,2k+1
] 25+ 41,2k {¢j+1,2k+1

= 2j41,2kPj+1,2k T 41,2k 19j+1,2k+1



Beispiel: Haar-Projektionen der Funktion f(t) := tsin(10t) im
Intervall [0, 1]

f(t)=tesin(10 t)
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a0,0 = {f | po,0) = 0.0784669
doo = (f|v0,0) = —0.126012
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Figure: (Pof)(t) = ao0.00.0(t) (Qof)(t) = do.ot0.0(t)



aio = <f | ¢17o> = —0.0336192
= (f | ¢1.1) = 0.144588
d1 0= (f|110) = 0.107196
di1 = (f|¢11) = —0.124352
(Prf)) z 2 @

PLE)(t) = Yhoo aradra(t)  (Quf)(£) = Xj o duxtni(t)



J=2

(a2,k)k=0.3 = ({f [ d2,k))k=0.3
= (0.0520266, —0.0995713, 0.0143094, 0.190169)
(do,k)k=0.3 = ({f | 2,k))k=0.3
= (—0.0298334,0.0957395, —0.17041,0.174586)
04 (P20)(t) 04 Q2N

Figure: (Pof)(t) = Yi_g a2ub2(t)  (Qf)(t) = Yhg dostbo(t)



J=3

(a3,k)k=0.7 = ({f | P3.k))k=0..7
= (0.015693, 0.0578837, —0.00270949, —0.138106,
—0.110379,0.130616, 0.257921,0.0110187)
(d3i)k=0.7 = ({F | ¥3,k) )k=0..7
= (—0.0112668, —0.0035282, 0.0332469, 0.0249161,
— 0.0414734, —0.0665895,0.0136322,0.0996306)
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Figure: (P3f)(t) = Yo askdau(t) (QsF)(t) = Yoo o da ks (t)
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Figure: (Paf)(t) =

Yo askba(t)

(Quf)(2) =

2,1(5:0 da ks (t)
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Figure: (Psf)(t) = Yoit, as x5 k(1)
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(QsF)(t) = Yot ds.itbs k(1)



