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MATLAB illustration.

>>x=[o123456787654321];4-(4«4+L(K\=W
>> dwtmode (’zpd’)
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** DWT Extension Mode: Zero Padding **
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>> <:>g hl gi]=wfilters(’db2’);
>>h

h =
-0.1294  0.2241  0.8365  0.4830 E—\MM%

>> [c1 d1]=dwt(x,’db2’)

ci = ﬁ{&

-0.1294  0.8966  3.7250  6.5534¢  9.6407 ,  (Qm§
10.4171 7.5887 4.7603 1.8024 CF_

di = [ 2“1'0"2')
-0.4830 -0.0000 -0.0000 -0.0000  0.9659 """:_'
0.0000 0.0000 0.0000 -0.4830

>> length(x)

ans =
16

>> length([cl d1])

ans =
18

>> [C L]l=wavedec(x,4,’db2’);

>> length(C)
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Vanishing Moments.

Relation to Smoothness.

Theorem. Suppose that {v; 1(z)}; ez IS an
orthogonal system on R and that +(x) and
#(~) are both L1 on R. Then [g ¥ (z)dz = O.
S “

T —— T

= D
WrTheorem. Let ¢(x) be such that for some N €

it?;ﬁ N, both zNy(z) and@f"igb{(y) are in L1(Rﬂ

If {4 1(2)}; kez is an Orthogonal system(on R,

AN then [rz™¢Y(x)dx =0 for 0 <m < N.
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Relation to approximation of smooth func-
tions.

Theorem. Given N € N, assume that the
function f € CN(R), and that f(N) ¢ L°(R).
Assume that the function (xz) has compact
support, that [gz™¢¥(x)dx = 0, for 0 < m <
N —1 and that [g|¢;x(z)[?dz =1 for all j, k €

Z. Then there is a constant C' > 0 depending

only on N and f(z) such that for every j, k € Z,

. . ~j(n+'s)
(f, ;)] < C279N 27012 2 ¢ 27

Reproduction of polynomials.

Theorem. Let po(x) be a compactly supported
scaling function associated with an MRA, and
let ¥(x) be the wavelet. If ¢¥(x) has N van-
ishing moments, then for each integer 0 < k <
N—1, there are coefficients {qi , } ez SUCh that

qu,n o(x+n) = "
he weanms {—&ag— every poliy womiad of dognee P -1
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