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Abstract. It has been shown in selecting of the methods for the separating of periodic com-
ponents that a very efficient use of the method of ordinate transformation is possible. Here
an algorithm for generating almost arbitrary amplitude multipliers and their complexes is
presented. The applicability limits are interactively variable. The algorithms are associated
preprocess and postprocess graphical interfaces.

1. INTRODUCTION

The aim of this paper is to present a general algorithm for generating arbitrary am-
plitude multiplicators (AM). These multiplicators are a special result of Labroust’s
transformations, and have been discussed in detail in (Šegan et al., 2003). Program
code is given in standard FORTRAN. The main is the user interface for choosing
the correspondent selectivity curve which is convenient either for spectral analysis or
discrete functions approximations.

2. AMPLITUDE MULTIPLICATORS

Functions given by

ρm = c0 + c1α1 + ... + cmαm (1)

or
ρm = c0 +

∑

cjαj , (2)

where m = 1, 2, ... and αm is in form dependent of the type of transformation, are
called amplitude multiplicators (AM). A set of amplitude multiplicators ρ = ρ(ω),
where ω is the circular frequency, is selectivity curve.

A FORTRAN program was written for generating the main sequence of AM. By
combination of several AM (that is order or power) you will define different trans-
formations:

185
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– collective or additive, which summarize the AM
– distinctive or subtractive, which subtract the AM,

from which we can construct arbitrary selectivity curve.
The forms of AM are different. Ordinary additive transformations are of the fol-

lowing:

αm = 2 cos(
2mπ

T
) (3)

By choosing 9 as the degree of transformation we obtain the selectivity curve as shown
at Fig. 1.

Ordinary subtractive transformations generally are in the form

βm = 2 sin(
2mπ

T
) (4)

For example, a selectivity curve of the order 4 is given with Fig. 2.

Figure 1: Selectivity curve for the
transformation α9.

Figure 2: Selectivity curve of the
transformation β4.

For the sum of AM with ordinary additive transformations we have the expression

σm = 1 + α1 + α2 + ... + αm =
sin

(2m+1)π
T

sin π
T

(5)

With order 4 selectivity curve is given by Fig. 3.
AM of the sum of the ordinary transformations has next form

τm = 1 + β1 + β2 + ... + βm = 2
sin

(m+1)π
T

sinmπ
T

sin π
T

(6)

With order 5 selectivity curve is given with Fig. 4.
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Figure 3: Selectivity curve of the
transformation σ5.

Figure 4: Selectivity curve of the
transformation τ5.

AM of the sum of ordinary transformations with arbitrary lag has a form

(σm)N

2

= sign

(

cos
(2m+1)Nπ

2T

cosNπ
2T

)

(7)

For even m the AM is positive, for the odd m the AM is negative. Let order of
transformation is 5 and lag is 3; the selectivity curve is given with Fig. 5.

AM for the sum of the ordinary subtractive transformations with arbitrary lag has
the form

(τm)N

2

= sign

(

sin
(m+1)Nπ

2T

cosNπ
2T

)

(8)

With m = 4m′ +1 the AM is positive; if m = 4m′
− 1 the AM is negative. The m′ is

any ordinary number. For the order 9 and lag 3 selectivity curve is given with Fig. 6.

Figure 5: Selectivity curve of the
transformation (σ5) 3

2

.
Figure 6: Selectivity curve of the

transformation (τ9) 3

2

.

There are next few examples. AM of the complex transformation of ordinary
additive transformations with arbitrary lag has a form

Π((σ)N

2

) = (σm)N

2

(σp)N

2

...(σr)N

2

(9)

187
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The complex transformation 3,5,6 with step 24 selectivity curve is given with Fig. 7.
The AMs of complex subtractive transformations with arbitrary step has a form

Π((τ)N

2

) = (τm)N

2

(τp)N

2

...(τr)N

2

(10)

As an example of the transformation with terms 9,13,17 with step 20 on Fig. 8.

Figure 7: Selectivity curve of the
transformation (σ3σ5σ6) 24

2

.
Figure 8: Selectivity curve of the

transformation (τ9τ13τ17) 20

2

.

With the AM of the complex additive transformation in the form

Π(α) = αmαp...αr (11)

and with the terms 2,3,4,5 selectivity curve is given with Fig. 9.
The usual form of transformations with AM has the form:

Π(σ) = σmσp...σr (12)

In accordance with it, the selectivity curve for the terms 4, 5, 6, 7 is given with Fig.
10.

Figure 9: Selectivity curve of the
transformation α2α3α4α5.

Figure 10: Selectivity curve of the
transformation σ4σ5σ6σ7.

Like that, the AM for the complex of the subtractive transformations has a form

Π(β) = βmβp...βr (13)
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and with terms 3,4,4,5 selectivity curve is on Fig. 11.
In practice frequently you have transformations with AM in the form

Π(τ) = τmτp...τr (14)

For example, with terms 4, 5, 6, 7 selectivity curve is given with Fig. 12.

Figure 11: Selectivity curve of the
transformation β3β

2
4β5.

Figure 12: Selectivity curve of the
transformation τ4τ5τ6τ7.

3. CONCLUSIONS

By combination this algorithm with previous one (S. Šegan et al., 2003) we have
developed very successful tool for analysis of complex transformations of the ordinates.
It is coded in FORTRAN. Contrary to usual procedures, this algorithm is simple and
easily generates any AM. Theoretically, unresolvable problems of spectral analysis as
simultaneously time and frequency recognition, existence and separation real dumping
and superposition and time to time harmonic influences, by this algorithm, with
experienced user, have been undertaken. The limitation of this algorithm has been
explained in (S. Šegan et al., 2003).
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