




These methods may be viewed as devices for reducing a partial differential equation to a
sparse linear system for the cost of an inherently high condition number of the resulting
matrices. If instead of
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Figure 2: An example of a matrix in the non-standard form (see Example 1)
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IV The compression of operators

The compression of operators or, in other words, the construction of their sparse repre-
sentations in orthonormal bases, directly affects the speed of computational algorithms.
While the compression of data (of images, for example) achieved by methods other than
finding a sparse representation in some basis may be adequate for some applications, the
compression of operators calls for a representation in a basis in order to effectiv





















Solving equations of Proposition 1, we present the results for Daubechies’ wavelets
with M = 2; 3; 4; 5; 6.
1. M = 2

a1 =
9

8
; a3 = −1

8
;

and

r1 = −2

3
; r2 =

1

12
;

The coefficients (−1=12; 2=3; 0;−2=3; 1=12) of this example can be found in many books
on numerical analysis as a choice of coefficients for numerical differentiation.

2. M = 3

a1 =
75

64
; a3 = − 25

128
; a5 =

3

128
;

and

r1 = −272

365
; r2 =

53

365
; r3 = − 16

1095
; r4 = − 1

2920
:

3. M = 4

a1 =
1225

1024
; a3 = − 245

1024
; a5 =

49

1024
; a7 = − 5

1024
;

and

r1 = −39296

49553
; r2 =

76113

396424
; r3 = − 1664

49553
;

r4 =
2645

1189272
; r5 =

128

743295
; r6 = − 1

1189272
:

4. M = 5

a1 =
19845

16384
; a3 = −2205

8192
; a5 =

567

8192
; a7 = − 405

32768
; a9 =

35

32768
;

and

r1 = − 957310976

1159104017
; r2 =

265226398

1159104017
; r3 = − 735232

13780629
;

r4 =
17297069

2318208034
; r5 = −















VI The convolution operators in wavelet bases

In this Section we consider the computation of the non-standard form of convolution
operators. For convolution operators the quadrature formulas









Coe�cients Coe�cients
l rl l rl

M = 6 -7 -2.82831017E-06 4 -2.77955293E-02
-6 -1.68623867E-06 5 -2.61324170E-02
-5 4.45847796E-04 6 -1.91718816E-02
-4 -4.34633415E-03 7 -1.52272841E-02
-3 2.28821728E-02 8
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