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                                                                 Annotation.            
The results of analytic researches of stationary stochastic movements of oscillator   are represented in this paper.  It’s shown that using of conception of “probability of realization of conservative  states”  allow   to simplify the description of oscillation processes for that the basic parameters of autocorrelation functions of this processes may be presented as a result of Poisson process. It’s shown too that the determination “monochromatic degree” as oscillation parameters for some stochastic oscillations processes let to do rank-order of processes based of difference physical natures.  In paper some examples of practice applications of researches results are presented. 

1. According to a principles of  theoretic physics  the equation  of oscillator’s motion   may be  presented as a linear nonhomogeneous equation in form:        
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                (1.1)    
Here    2 η X′(t) is a force connected with dissipative processes,
        f(t) is a force being a result of oscillator interactions  with some external 
              oscillations systems.
It’s known [7, 10, 21] that the stationary oscillations in such linear system may be as:  
   a)   The oscillation’s system is conservative that is  [f(t) - 2 η X′(t)] ≡ 0;
   b)   The oscillations are constrained. 

 According to papers [7, 10, 21] “the conservative oscillation’s system” is an ideal system in that there is the transformation energy from one its kind to other with safety of whole energy W. For example:    
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The equation describing some simple harmonic motion of   conservative oscillation’s system looks as 
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      The solution of this equation may be represented in form:  
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                      (1.4)   
Here ω0 ,  а0  and φ0  are  frequency, amplitude and phase of  oscillations which are determined  according to some  initial conditions.
      Autocovariation R(u) and autocorrelation K1(u)  functions of harmonic motion of oscillator (as a conservative  oscillation system) may be represented in form:
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Here:      F0(u) ≡  1  is  probability of  absence of oscillators interactions with external systems during interval of time [ 0 , u];   F1 (u) = [1 - F0 (u)]  is probability of  occurrence of dissipative oscillator’s interaction’s events during interval  of time  [ 0 , u]; W0 = (a0 2 /2) is an oscillation energy;   E[…] is the operator of mathematical expectation.
   It’s necessary to note   the event of occurrence or absence of dissipative oscillator’s interactions with some external systems according to classical statistics may be considered as a statistical event.  Invariable state of oscillator, or stationary its motions describes by autocorrelations function of oscillators movements which is being difference from other parameters of oscillations such as for example amplitude, depends   essentially  from all parameters of oscillations and is being measure of  occurrence or absence of dissipative interactions of oscillator with some external systems.          
2. In case of  dissipative oscillations systems ( f(t) ≡ 0 ) there is oscillation energies loss that usually has interpretation as “a dissipative  energies loss” with probability of absence of state’s changing being in diapason   0  <  F0(t) < 1, 
F0(0) = 1,  F0(∞)= 0.
  Energies losses lead to nonstationary states of system motion. In this case the autocorrelation  function of oscillator’s motion  K(u) may be represented as a product of  autocorrelation function of a conservative  oscillation system K1(u) multiplied on the probability of absence of dissipative oscillators  interactions with some external systems (or the probability of conservation state of oscillator) and autocorrelation  function of  oscillator’s motion  K(u) being the measure of conservatives of oscillations is determined as:
                      K(u) = R(u)/R(0) = F0(u) K1(u),                               (2.1)
Here F0(u)  [ 0, 1] is a probability of absence of dissipative oscillators interactions with some external systems during times interval  [0,u]; 

        F0(0) =1 is initial condition;  K1(u) = cos(ωu)  is autocorrelation  function of      oscillator’s  harmonic motion as “a conservative system”.
To describe such dissipative oscillation’s motion usually it’s considered such models of dissipative processes as:  contact electricity; destruction of bodies’ surface; plastic deformations; heat of reaction; and so on.   Usually it’s suggested that “the friction force is proportional to velocity of body’s movements” [7-10]. Such approaches are   sufficiently discussing because enumerated list of such processes is sufficiently varieties to get common physical model.  By the way it leads to general homogeneous equation that describes the oscillator motions in form:                      
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                     (2.2)
The equation (2.2) is usually some mechanical model of systems motion that is determined on basis conception (principle) of “force” which is being some measure of bodies’ interactions in mechanics. 
The solution of homogeneous equation (2.2) may be represented in form:
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    (2.3)      
Here  ω 2 =  ω0 2 - η 2  is  oscillation frequency; parameters a0  and  φ0 are determined according to initial conditions;  F0(t) = exp[- η t] is a probability of conservative state during times interval [0,t] where there are dissipative interaction of oscillator with external systems (F0(0)=1;  F0(∞) = 0).
 So the solution (2.3) may have probability interpretation as product of a conservative system’s oscillations multiplied on the probability of absence of dissipative oscillators interactions with some external systems (or the probability of conservation state of oscillator).
3.  To find some analytical form of function F0(u) let’s introduce some limitation on this statistical system using realization of condition of event’s independence i.e. 
                                  F0(u+h) = F0(u) F0(h).
The only function being satisfied to this condition is an exponential function, i.e.
         F0(u+h) = F0(u) F0(h) = exp[ - μ (u+h)] = exp (- μu) exp (- μh),       (3.1)

   here   μ = const is intensity of statistical events flow.    

In this case the probability of absence of dissipative interactions of oscillator with external media is described by exponential low of distribution. Autocorrelation function K(u) of oscillator’s motion with dissipative interactions may be determined in form:    
                           K(u) =  F0(u) cos(ωu) = exp ( - μu ) cos(ωu).                 (3.2)

To derive the exponential law of distribution it may be used a simple model which is   known as model of Poisson distribution function [6, 11, 13]. According to this model the velocity of probabilities change of absence of dissipative interactions of oscillator with external media F0′(t) is proportional to value of this function F0(t) i.e.
                        F0′(t) = - μ F0(t),                                        (3.3)

Here μ = const, t  [0, ∞).
The solution of equation (3.3) is an exponential function:

              F0(t) =  exp( - μ t ).                                              (3.4)

To construct mathematic model of Poisson process it’s usually to use the postulates of Poisson law of stochastic variables distribution [6,13]. In accordance to these postulates there is differential equations system which allows  to determinate probability of k- events (k>0) Fk( u ) on time interval (0,  u): 
                              Fk′ (u ) = μ [Fk-1( u ) - Fk( u ) ]                           (3.5)
 This differential equations system corresponds to Poisson homogenous process with initial conditions:     F0(0) = 1 ,   Fk(0) = 0 ,    k>0.                       
       The solution of equation (3.5) may be represented in form:
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                     (3.6)              
Here k = 0,1,2,… is a number stochastic events, i.e. there is a Poisson homogenous process.
     Distribution functions (3.6) may be represented in form of gamma distribution Gk(x) with its density gk(x) and   x = μu [14]:
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                (3.7)
  Here   
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      is gamma function of  L.Euler. 

         It’s necessary to note that main hardness of practice using of Poisson distribution is connected with discrete determination of conception of “event”, which may be corrected by using gamma distribution Gk(x) for which k is a real value 
( k > - 1).     

           The gamma function Gk(x) may be found by integration of distribution density gk(x) [14]:     
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  (3.8) 
  Where z = μ u = u/β.   
Obtained solution (3.6) allow  to realize the condition of normalization:
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   (3.9)
Normalized function (3.9) shows that probability of all possible events during any time’s interval (μ t) is equal to unit.
Integration of function (3.6) allows to normalize function Fk(z):
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               (3.10)  
Normalized function (3.10) shows that with probability being equal unit on interval z[0,∞) it’s happened k events  i.e. P{X( ∞) - X(0) = k} = 1.
      Functions gk (x) and Gk(x) (3.9) and (3.10) correspond to   Poisson model of distribution of stochastic value because according to equations (3.7) we’ll found:
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i.e. 
                   
[image: image16.wmf]11

()()()exp[]{exp[]}

!!

xxz

gzCz

a

a

a

abbba

=-=-

               (3.11)  
Here gα (z(x)) is density of gamma distribution [14] of stochastic value x  [ 0, ∞ ];  С = 1/ β > 0; z = x/β;  α >(-1) is real value.
     It’s necessary to note that if α = 0 gamma distribution [14] transforms in exponential distribution with density being in form:  
                                           f (x) =   η  exp [- η x],   
    where η = 1/ β.
          If nonhomogeneous Poisson process is used then there are possibilities to describe the transmutation of Poisson law of distribution from exponential distribution (or Poisson distribution, k=0) to “nonlinear” law of distribution.
               In this case there is some sequence of events which follows one by one in stochastic time moments i.e. it’s realized stochastic process X(t) (events flow) with  single independents increments X(t2) - X(t1), t2 > t1  (for any t2 > t1  [11]):             
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   (3.12)
where μ is intensity of Poisson process X(t).  Poisson process’ trajectories are being some step function with single independents impulses moments of which 0 > t0 > t1 > … form simple flow of events following one by one in stochastic moments of time 
[11-13]. Assuming μ(u) = (μ0 u) it may be found:
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      i.e.      Pk(t) = P {X(t) – X(0) = k} = [(μ0 t2/2)k / k!] exp [- μ0 t2/2] .      (3.14)
           For k = 0 it may be obtained the probability of conservative state of oscillations system in form:
                                     P0 (t) = C0 exp [- μ0 t2/2] .
       According to initial conditions i.e. P0 (0) = 1;  Pk (0) = 0, it may be founded that C0 =1. In general case the stochastic process may be presented in form: 
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  (3.15)
   In this case the statistical interpretation of such process will be remained as interpretation of Poisson process and corresponded to gamma distribution function. 
    4.  Nonhomogeneous one - dimensional equation describing oscillator’s motion has a form: 
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                (4.1)
Here f(t) is some external force which acts on oscillation’s system.
The general solution of equation (4.1) may be represented as sum of general solution of homogeneous equation and solution of nonhomogeneous equation [10,16]:
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In this case when C1 exp(-ηt0) ≈ 0,   C2 exp(-ηt0) ≈ 0  the stationary solution of equation (4.1) may be presented in form [10,16]: 
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      (4.2)

where  ω2  =  ω0 2  -  η2 ; ω is a frequency of oscillations.       

 If designation is realized as t0 = 0 and interval (t0, t) is designed as (0, t) the stationary solution may be presented in form: 
                       X(t)  =  y1 (t) cos(ωt) - y2(t) sin(ωt),                               (4.3) 
where
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  i.e. if designation is realized as:

                                  y1(t) = B cos (φ(t)), y2(t) = B sin (φ(t))
it may be obtained the resulting solution in form [1;2;5]:
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[image: image27.wmf](4.4)
 Thus the resulting stationary solution of equation (4.1) may be presented in form (4.4). This solution allows realizing the investigation of this movement’s structure. 
    5.    Let’s suggested that in time moment t value of phase is equal φ(t) and in time moment (t+u) value of phase will be  φ( t+u) i.e. phase’s increment may be determined as  θ(t, u) = φ( t+u)  -  φ(t).
i.e.        φ( t + Δt) =  φ(t) +  ξ 1 Δt,  then 
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   (5.1)

 where   n Δ t = u;    ξ i  is  phase’s increment  in time moment  ( t + i Δt ); 
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  is an arithmetical mean of phase’s increment ξ i on  interval (t,t+u).
In accordance with central limit theorem stochastic value ψ u will be had tendency to normal law of distribution function independently from forms of distribution function of random value ξ i  [13,16]. So far as (n Δ t) = u   it’s may be obtained [1, 2]:  
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         (5.2)

i.e. phase’s increment  θ(t, u) = φ( t + u) -  φ(t) will be distributed according to normal law  distribution too. The phase’s increment θ(t, u) is some fraction of function 

φ( t + u) and for any values of  t (for example of t=0 and u=t) it may be obtained, that
function φ(t) will be distributed in accordance with normal law too. In this case it may be determined that φ(t) is some process of Brownian movement i.e.:
E[φ(t)] = 0; m2 = D[φ(t)] = E[φ2(t)] =σ2(t) = σ02 t; D[φ(t+u) - φ(t)] = σ2│u│;    (5.3)        

6.  Autocorrelation function of stationeries stochastic oscillations may be 

determined in complex form:  
                   K1 (u)= E[z(t+u) z*(t)] = E {exp [i ωu] exp[-i θ(t,u)]}=

                    =    [ cos(ωu) + i sin(ωu)] E[exp(i θ(t,u))].                                 (6.1)                                                                                                          

  where  i2 = -1;  z(t+u) = exp[i(ω(t+u)+φ(t+u))]; z*(t) = exp[-i(ωt+φ(t))]; 

      θ(t,u) = φ(t+u)– φ(t);  
E[..] is  the operator of mathematical expectation [16].

As stochastic function φ(t) is an Wiener process (i.e. this function is distributed according to normal law of distribution and  describes by process of Brownian movement (5.3) ) function F0(u) may be found in form:
E[exp(i θ(u))]=E[cos(θ(u))+i sin (θ(u))]= E[cos (θ(u))]=exp [- μu]= F0(u).  (6.2)
Substituting (6.2) in (6.1) autocorrelation function may be found as: 

K(u)= Re[K1 (u)] = F0(u) Re{[cos(ωu)+i sin(ωu)]} =exp [- μu] cos(ωu),    (6.3)
where  (σ02u) is dispersion of  Wiener process  θ(t,u) = φ(t+u) – φ(t);  μ =  σ02 /2 .   
The relation (6.3) may be obtained too in accordance with expanding of harmonic function in a power series [2]:

Cos [θ(u)] = 1 - θ2/(2!) + θ4/(4!) - θ6/(6!) +…  ,           [θ2 <   ∞ ]

Sin  [θ(u)] = θ – θ3/(3!) + θ5/(5!) - …               ,           [θ2 <   ∞ ]               (6.4)
   i.e.: 
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              (6.6)          
Here m2n = E[θ2n(t)] = m2n (2n-1)!!; m2n-1 ≡ 0  ( n = 1,2.3…),  m2 = D[θ(u)]=σ2│u│,
as value θ(u) is distributed in accordance with normal law of distribution.
Here we used too:

-  Determination of mathematical expectation for two independent variables:

  E[y1 y2] ≈ E[y1] E[y2]. This relation for two variables is exactly if COV [y1 y2]= 0;
· Determination of “mathematical expectation “ in accordance with that

[image: image34.wmf]0

sin()

11

lim{()cos[]}lim{()[]}0,

T

u

u

TT

kTC

ktdt

TTk

wy

wy

w

®¥®¥

++

+==

ò

 
                                                                                                                            (6.7)                               

  where    С,  k, ω,  ψ u = const .
Thus the autocorrelation function of stationary stochastic motions of oscillator has in form [1,2,6]:

        K(u) = R(u)/R(0) =  F(u) cos(ωu) = exp(-μu) cos ( ωu ) ,                (6.8)

where μ =  σ02 /2;   σ02 u  , σ02t  are dispersions of processes  θ(u)  and φ(t);
  F(u) = exp(-μu) is a probability of stationary  oscillations  of system.

If time interval is known (for example, in case of oscillator the oscillation’s period 

 T0 = 2π/ ω  may be  such interval) there are some relations to determinate mean number of events i.e.:

  uср = 1/μ  is mean time being between two events; 
mср  = T0/ uср  = 2π (μ/ω) = (μT0 ) is  mean events number according to interval being equal to oscillations period of oscillator (T0 = 2π /ω).
       In this case mean number of events (m) during some time interval (δu) is equal to (μ δu)  and  a probability of k events on interval (0, u) is described by Poisson distribution: P(k)= (mk /k!) exp(- m).  Here m = μ τ  is mean numbers of events on time interval τ ; (m)1/2 is mean square root. The evaluation of parameter μ is equal to (m/u) with mean square root (m/u)1/2 .       
        If quantitative values of probability are small (P ≤ 0,1) the Poisson distribution may be used as an approximation of binomial ones for which there is m = n p, where n is quantity of events results and p is probability of these resulting events.
        Let’s consider some examples of applied employments. In paper [20] it was shown that “monochromatization’s degree” γ of arm’s auto oscillations is dependent from muscular strength values. Let’s find probabilities of stochastic discrete interactions of oscillation system with external systems in according to results of this 

  chapter.  Some calculations results are presented in Table 1.
 Table 1. The results of calculations  of  statistics  events probabilities.

	
	μ,(1/sec)
	Tμ=μ/ f0
	P0
	P1
	P2
	P3
	P4
	Σ

	1
	1,2724
	0,13996
	0,869391
	0,121682
	0,008515
	
	
	0,999588

	2
	3,6583
	0,439
	0,644679
	0,283016
	0,062122
	0,009091
	
	0,998908

	3
	7,2047
	1,0807
	0,339356
	0,366744
	0,198171
	0,071388
	0,019287
	0,994947

	ЭМГ
	122,7289
	1,96366
	0,140343
	0,275587
	0,27058
	0,177109
	0,086946
	0,950566


Thus Poisson process’ trajectories are being some step function with single independents races moments of which 0 > t0 > t1 > … form simple flow of events following one by one in stochastic moments of time.

7. In  chapter 4 it was shown that the solution of linier differential equation (4.1) 

 describing stationary stochastic movements of oscillator may be represented as   
J.Duhamel integral [4,5] in accordance with that  stationary stochastic oscillations describes in form:            

                      y(t) =   a cos [ω t +  φ (t)],                                  (7.1)
where a , ω  are  constants; t is a time; φ (t) is stochastic time function. 
Stationary stochastic process being as sum of some stationary oscillators movements [5] such as summary movements of sum oscillations systems (or waves systems [18]) may be represented in form: 
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              (7.2)                             
where  aj , ωj are constants; t is a time; φj (t) are stochastic time functions; 
yj(t) is oscillation system;  y(t) is describing  the resulting  motion  (for example, it’s a pole of wind’s waves [6]).
             In this case the spectral analyzing of processes y(t) may be realized in accordance with some approaches to determination of stochastic processes spectra:

           At first in accordance with integral Fourier transformation of summary   autocovariation function R(u)  as: 
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     (7.3)

where  0 <  u  <  ∞.   
       Here   function R(u) is considered as an impulse function (F- spectrum);     
         At second   in accordance with a Fourier transform (Q- spectrum) of autocovariation function R(u) being obtained in interval  u  (u0 , ∞) with constant value of time for mean T0  (i.e. meanimg with respect to T0 = const): 
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          (7.4)          
  where        u0  <  u   <  T - T0 ;     T0 << ∞ ;   
               Bj, ωj, βj  are  constants;   T0 = const  is time for meaning with respect to T0 ;

               m0 = E [y(t)] = 0  is  mathematical expectation of function y(t).

        Usually for calculations spectrum of stochastic oscillations it’s used integral Fourier transform. In this case the connection between norm function of spectral density S(f) and autocorrelation function K(u) determines by integrals [15,16]: 
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Functions (7.5) and (7.6) in accordance with (6.8) transform to form:
R(u) = R0 K(u) = R0 exp [-μ│u│] Cos [2π f u]= R0 F(u) Cos [2π f u] ,          (7.7)

S*(f) =R0 S(f) =R0 { μ / [ μ² + [ 2π (f + f0 )]²] +  μ / [ μ² + [ 2π (f - f0 )]²]}      (7.8)

where    K(u) = exp [-μ│u│] Cos (2π f u)  is  autocorrelation function of stationary stochastic process;   R(0) = R0 = σ2  is energy of oscillation;

S*(f) is a power spectrum; F(u) is probability of conservative oscillations.  
In the case when there are sum of oscillations induced by some number of independent oscillators the resulting spectral density has a form: 
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Here  S*j(f) is a power spectrum of “j -th” oscillation system (or waves system) being some part of resulting spectrum  S*(f) of  total stochastic process  y(t) that may be presented in form:
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                                                                                                                 (7.10)
According to relation (7.8) value of normalized spectrum maximum Smax  is equal
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It’s necessary to note that value (1 / μ) may have interpretation as “correlation radius” [8]. The determination of values of frequencies f2* and  f1* for which  there are doubled reducing of spectral density  values i.e.
                        S(f1*) = S(f2*) = Smax /2 ≈ 1/(2 μ)
may be realized with relation (7.8) too:
μ² = [ 2π (f2*-  f0 )]²= [2π (Δf )20]² = [2π (f0 -  f1* )]²= [2π (Δf )01]² = (Δ ω)²01 ,
where 
    (Δ ω )01 = 2π (Δf)01 = μ;   Δυ = ( f2*- f1*) = 2(f2* - f0 ) = 2(f0 - f1*) = 2μ /(2π).

Thus   frequencies interval Δυ for which there are doubled reducing of spectral density values is determined by using the relation
                                   Δυ = μ/ π .
 In this case “the monochromatic degree” γ may be determined in form:
γ  =  Δυ / f0  =  2(Δf/f0) ≈  μ / (πf0)  = 2μ / ω0 = 2/(ω0 Smax),            (7.12)                             

where f0 is maximum spectrum frequency of  oscillator;

  μ  = (π f0 γ) is coefficient of exponential reducing of autocorrelation function;

        Δυ = 2(Δf)01 = 2(Δf)20 = 2(f0 – f1) = 2(f2 – f0) is a frequencies interval.  
   Thus value of coefficient of exponential reducing of autocorrelation function μ give to determine the main characteristics of spectral density of oscillations processes of some oscillator such as for example maximum of spectrum Smax and “the monochromatic degree” γ of some stochastic processes.

In Table 2 for example it’s presented the values of “the monochromatic degree” γ for some stochastic processes determined in accordance with autocorrelation functions of biomechanical links published in [20].
Table 2. Calculations of  the values of “the monochromatic degree” γ of some   

            stochastic processes.

	
	М, (Нм)
	μ,(1/sec)
	Tμ = μ / f0
	γ  =  2Δf/f0

	1
	45,5
	1,2724
	0,13996
	0, 044

	2
	22,8
	3,6583
	0,439
	0,14

	3
	9,5
	7,2047
	1,0807
	0,346

	EМG
	
	122,7289
	1,96366
	0,625

	Winds water waves
	
	0,08515
	1,166
	0,33 -  0,44


According to this approach the values of “the monochromatic degree” γ for some 
 stochastic processes may be considered :

  1. for atom with Doppler effect - γ ~ 10 -5;       
  2. Surface EMG of biceps (auto oscillations of forearm) - γ = 0,625       
  3.  winds - water waves - γ = 0,38.
It’s necessary to note that natural Doppler width is determined as Δυ = (μ / π) = γ f0 = = ( τ*)-1 ,where τ* is a time of atom’s being in excitation condition. In this case value τ* = (Δυ)-1 = ( γ f0)-1 may be considered  as oscillator effective time of being in condition of conservative oscillation process. 
It’s necessary to note too the value of “the monochromatic degree” γ is convenient parameter for classifications of all stochastic oscillation’s processes model of which is some linier equation of oscillator’s motion (4.1).
      The oscillation’s spectra of two oscillators are presented on Fig. 3.1 (rows 1 and 2; γ1 = 0,212; γ2 = 0,318). These spectra have been obtained in accordance with functions (7.8; 7.10).Total oscillation spectrum is described by row 3. It may be seen on figure 3 there is likeness of the total spectrum with water waves ones. This likeness is according with results of paper [18].   On Fig, 3.1 it’s seen too that high frequencies part of spectrum has more gently sloping then low frequencies one that it’s being some confirmation of development of several-sorted waves systems describing in paper [18]. 
On Figure 3.2 the autocorrelation function of total processes spectrum being presented on Fig. 3.1 is represented.
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              Fig, 3.1 Spectra of stochastic oscillations of two oscillators.
         Spectra parameters:  1. R01=1; μ1= 1;  f01 = 1.5 (Hz); df = 0,1 (Hz).

                2. R02=1; μ2 = 2;  f02 = 2.0 (Hz) ; df = 0,1 (Hz).   3. R(u) = R1(u) + R2(u).

        Designation: S(f) is spectral density of oscillations; df is frequencies
                               interval;   (n-1)=f/df  is dimensionless frequency.   
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        Fig. 3.2 Autocorrelation function of total process (Fig.3.1).

It’s necessary to note that it’s difficult using only fig..3.1   to determine the presence of two spectral parts in total spectra of oscillations.

There are analogous situation too for autooscillations spectra of biomechanical links [19,20]. Oscillations spectra of oscillators (1) and (2) are according to spectra of high levels of static loading on forearm. This situation takes place when static load on biomechanical links is sufficiently high (for forearm for example the load is more then M > 20Nm).  Spectrum of biomechanical links autooscillations with small static loads           ( for forearm the load is equal M < 10 Нм) is widen and  in spectra the additional maxima are appeared [19,20]. This situation is some testifying about some independence of oscillations activity of muscles group.
But by the way the low accuracy of determination of spectra is being main problem of spectral analyzing with using integral Fourier transformation of summary   autocovariation function R(u). Often this problem may be solved by using of  
a Fourier transform (Q- spectrum) of autocovariation function R(u) being obtained 

on interval  u  (u0 , ∞) with constant value of time for meaning T0  (i.e. mean with respect to T0 = const in accordance with  (7.4)). But in this case spectrum is determined as the distribution of spectral compositions with using harmonic ones (Q- spectrum) but according to integral Fourier transformation of summary   autocovariation function R(u) (see (7.5) and (7.10)) the spectrum is determined as the distribution of spectral compositions with using stochastic ones (F-spectrum; see (7.2)) that it is essential for interpretation of results..
In the case of  F- spectrum there is some approximation to spectral density of real stochastic process but in the case of Q- spectrum the high  resolution of spectral density may be obtained.
For example on Figure 3.3 the spectra of  rabbit EEG (according to paper [17], p. 279) obtained with using as F- spectra and Q - spectra  are presented .   
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Fig. 3.3 Normalized EEG spectra of rabbit head brain (according to[17], p. 279).   
            Designation:
             (1) F-spectrum obtained with using of integral Fourier transformation of 

               autocorrelation function.  
            (2,3) F-spectra obtained with using of integral Fourier transformation of 

               autocorrelation function as well as (1) F-spectrum but with filtrations of 

               autocorrelation function.
            (4)  Q-spectrum obtained with using of Fourier transformation of harmonic

                   function.           
According to Fig.3.3 it’s seen that calculation of Q-spectra allow obtain high resolution of spectrum (~ 10-3 ÷ 10-4). 

8. The researches results presented in this paper allow getting some simplifications of analyzing of stochastic processes corresponding motions of linier oscillator on stochastic actions of external systems. Some examples of practice analyzing is small part of such applications.  So others examples of practice applications of   spectral analyzing may be considered in next publications. 
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						1.4		0.2004662293		0.0182747906		0.2187410199		0.1093705099

						1.5		0.001599147		0.0497847952		0.0513839423		0.0256919711

						1.6		-0.1624257354		0.0129907056		-0.1494350299		-0.0747175149

						1.7		-0.1741951554		-0.0267855178		-0.2009806731		-0.1004903366

						1.8		-0.0524303055		-0.0222880657		-0.0747183711		-0.0373591856

						1.9		0.0868121356		0.0066549219		0.0934670575		0.0467335288

						2		0.1353291042		0.0183141522		0.1536432564		0.0768216282

						2.1		0.0729684764		0.0048242641		0.0777927405		0.0388963702

						2.2		-0.0331304838		-0.0098304635		-0.0429609472		-0.0214804736

						2.3		-0.0950056086		-0.0082178011		-0.1032234097		-0.0516117048

						2.4		-0.073998984		0.0024231691		-0.0715758149		-0.0357879074

						2.5		-0.0009804739		0.0067370925		0.0057566185		0.0028783093

						2.6		0.0595416278		0.0017913763		0.0613330041		0.0306665021

						2.7		0.0641788278		-0.0036077885		0.0605710393		0.0302855196

						2.8		0.0195633555		-0.0030299278		0.0165334278		0.0082667139

						2.9		-0.0317219526		0.0008822134		-0.0308397392		-0.0154198696

						3		-0.0497819538		0.0024782995		-0.0473036543		-0.0236518272
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u = (n-1) Δt , sec

АВТОКОРРЕЛЯЦИОННАЯ ФУНКЦИЯ
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