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EXAMPLE 2.35

A Wavelet Basis. The vectors

1 1 1 0
1 1 =1 0

=, 2=|_i| 2=| o] %= | (2.21)
1 ~1 0 —3

form a basis of R*. This is verified by performing Gaussian Elimination on the
corresponding 4 x 4 matrix

I 1 1 0
1 1 -1 0
A=11 1 o 1
I -1 0 —1

to check that it is nonsingular. This is a very simple example of a wavelet basis;ff%
Wavelets play an increasingly central role in modern signal and digital image pro-
cessing, [16, 66].

) T ; g
How do we find the coordinates of a vector, say x = (4, —2,1,5)", relative to
the wavelet basis? We need to find the coefficients c1, c2, ¢3, ¢4 so that

X=0C1V]+C2Vy+C3V3+ CqV4.
We use (2.13) to rewrite this equation in matrix form x = A ¢, where
T
¢ =(c1,C2,C3,C4)" .

Solving the resulting linear system by Gaussian Elimination produces ¢; = 2, ¢; =

—1, ¢3 = 3, ¢4 = —2, which are the coordinates of
4
-2
X = 1 =2V1—V2+3V3—2V4
5 1 1 0
1 1 —1 0
=2l = = P30 73 o
1 -1 0 -1

in the wavelet basis.




