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Abstract The wavelet is introduced into the adaptive equalization for getting the structure of the
wavelet based equalizer and the principle to determine the parameters of the wavelet based equaliz—
er- Based on the discrete time multiresolution analysis, we develop the method to the finite length
orthonormal wavelet which is constructed by the filter bank. The orthonormal wav elet based adap—
tive equalization algorithm (W BLE) is proposed.
Key words equalizer, orthonormal wavelet, adaptive equalization algorithms, intersy mbol interfer—

ence, adaptive filtering
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1,i+ 1,--- ,k} which has the same meaning as B 1,
then D1= B1B1 + ZZT, where

z= (Biubu- b 1o i)
And K%,K%,--- ,K/%—I are the eigenvalues or D1in in—
creasing order. K== 0,i= 1,2, ,k— 1.
to Cauchy interladng theorem'', we get

W< ki< << K< W

According

or
W< K< << K- s WL
On the other hand, let the eigenvalues of B 1B I bebi,
9%,--- ,sz- 1 in increasing order, whereli= 0,i= 1,2,
-+ .k — 1. According to Theorem 2, we get
0 K< 05<< << 07 << Ki-
or
I K< O< -
Remark 1

Theorem to be generalized interladng theorem. Fur—

< 0k << Ki-1.

For convenience we call the conclusion of

thermore, these inequalities can not be combined into

one. For example,

A:[ 0 1(1,A1= [01,

-1
whereW= W= 10,= 0

That is, it can not be showed that they are in an
inequality as Cauchy interlacing theorem, but they can
be described as generalized interlacing theorem.

Now let us use the result in Theorem 3 to get the

following result.

Theorem 3 LetBE R and B be normal and the

submatrix B 1, which is obtained by deleting some row

and the same column of B, is normal. {Ai}i- 1 are the
eigenvalues of B in modulus increasing order and

{ i) ! are the eigenv alues of B 1in modulus increasing

order. Then there exists the sequence of nonnegative

real numbers {Ki }i: ! which satisfies

< K< << < e [ K = [
and

‘_1|< K<< |_2‘< e <L ‘_)17 << K-,

Proof Since that the modulus of the eégenvalus—
es are just the singular values, we can get the conclu—
sion according to Theorem 3.

Apparently, the theorem fits to Hermitian and
skew —Hermitian matrixess And the normal matrix
plays an important role not only in economics but also
in physics
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