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Abstract: The dependency between the output characteristic of the technical system and its basic parameters is exmined in the paper. A relative decorrelation is done and for this reason each of their possibilities  for parametric functional correspondation must be chosen big enough. This allows statistical analysis of every basic parameter and its stohastic prognostication.
A non-linear equation of the relative indefinition of the output characteristic and its wide interpretation.
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Introduction: The parametric valuation and prognostication of technical systems(TS) is determined from their output characteristic(OC). OC on the other hand is determined by the observation of specific basic parameters(BP),  determining the correspondence of TS to their functional purpose. For example for the board aviation radiostation, OC is the maximal distance between the aircraft and the land control tower and a stabile radioconnection is realized. BP for Р-862 are the power of the transmitter and the sensitivity of the receiver. For more complicated TS, силови установки, колесник, hydraulic systems, агрегати and so on, the basis includes consideraly larger amount of BP - [image: image1.wmf](
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 in a more geeneral case they are intercorrelater. 


TS, which is characterized by the value of the i-th BP for observed interval of time 
[image: image2.wmf]t

D

 in the stationary and final period of exploitation, is determined by [1;5]:
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where: 
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- range of the fluctuation of the i-th BP for observed interval of time 
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 - quadratic mean diversion of [image: image9.wmf]i

П

 calculated for 
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              s – accepted number of quadratic mean diversion, which guarantee the functional value of [image: image11.wmf]i
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The teorethical and experimental analysis show that the distribution of BP for AS, is satisfactory approximated from the normal law of distribution [1;3;4;5;6].

The possibility for fulfillment of condition (1) in the interval 
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 for the i-th BP is determined by:
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where: 
[image: image15.wmf](
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 - possibility for fulfillment of condition (1) for the parameter 
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 in separated moments of 
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In formula (2) the conditional possibility from the second multiplier, threats the fulfillment of condition (1) for the rest [image: image18.wmf](
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The stohastic observation and determination of the functional dependencies (2) is complicated and in applicative plan is definitely excessive. Considering this for relative decorrelation of [image: image20.wmf](
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 a good method is each one of the possibilities [image: image21.wmf](
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 to be chosen big enough (practically probable event [image: image22.wmf]i
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 to be in the range, determined by the standart technical documentation of the manufacturer is [image: image25.wmf]999
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, which means that for all parameters [image: image26.wmf](
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 correlation (2) can be decorrelated relatively through the expression for the сумарната possibility for the parametric functional correspondence of TS, considering the following:
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where: [image: image29.wmf]S

P

- summary possibility for parametric functional correspondence of TS.


Formula (3) gives the opportunity for separated statistical analysis of each BP - [image: image30.wmf]i
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 and its stohastical prognostication. For TS, the decorrelation of (3) is determined from the high probability for fulfillment of condition (1) for each i-th BP, [image: image31.wmf](
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If condition (3) is fulfilled we can represent the functional dependency for the OC of the TS - [image: image32.wmf](
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 from 
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 - basic parameters of the corresponding TS,  through the decomposition of Taylor:
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where: [image: image35.wmf](
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 - average value of OC, determined for the nominal values(mathematical expectancies) of ОП - [image: image36.wmf]n
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- consecutive partial derivative of Z, for the corresponding [image: image38.wmf]-
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, the fixed equation (4) changes like this:
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where: [image: image48.wmf]Z
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 - coefficients of influence (weight coefficients), determining the level of influence of the relative fluctuations [image: image49.wmf](
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Equation (5) is determined as a non-linear equation of the casual relative error and is valid when [image: image52.wmf](
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. When the non-linear members in equation (5) are considerable (determined from TS with expressed non-linear behaviour of BP), it can be represented as a fixed:
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In equation (6), the non-linear members with subsequent derivatives  after the first derivative also have to be considered.


Considering the separate BP the order (6) consists from partial rows(for the i-th BP):
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where the fixed function [image: image56.wmf]*
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In (8) the dimentionless coefficients [image: image58.wmf](
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The multiplier [image: image60.wmf](
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 it the right side of (8) is exponential level of the variable [image: image61.wmf](
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. Considering the axiom for regularity [9] in commensurable a priori and a posteriori ranges of fluctuation of the variable, it can be represented in the following way with a considerable accuracy:
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where [image: image63.wmf]i

m

 and [image: image64.wmf]i
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 are constant coefficients, derrived from the immediate a priori data. 


Considering correlation (9), formulas (6) and (7) have the following view:
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Equation (11) is a widened intepretation of the equation of the relative error from (5).  It is characterized with the availability of a “partial” coefficient of influence, derrived from the multiplier [image: image67.wmf]i
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, which shows the influence of the non-linear members in row (4) from second and higher order.

A priori determination of the parameters of the partial rows from (11).

The basis of the a priori usage of the influence of the artificial formed fluctuation of the [image: image68.wmf]i
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 when the rest of the BP are constan).   
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Figure 1


It is done using the following input data and procedures:

1. For BP - [image: image71.wmf]i
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 two a priori points with coordinates as follow – т.1[image: image72.wmf](
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2. For Point 1 we determine the derivative [image: image79.wmf](
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3. We valuate the coefficient [image: image81.wmf]i
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 according to the coordinates of Point 1 [image: image82.wmf](
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 (end of the a priori range, beginning of the a posteriori range of prediction):
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4. From proportion (11), represented in априорен view:

[image: image84.wmf][image: image85.wmf]i

r

i

i

i

i

i

1

i

1

q

q

m

1

q

q

a

Z

Z

÷

÷

ø

ö

ç

ç

è

æ

D

×

+

×

D

×

=

D

,
we obtain:                 [image: image86.wmf](
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 Prognostication of the relative error of the output characteristoic of TS when it is complexly dependent on basic parameters.


When supplying a stable work modes of TS, the folowing is valid for formulas (12)((14):
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We can change (12) according to these conditions:
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Equation (14) is “Extended equation of the relative error [image: image89.wmf]ИХ

x
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Generally, equation (15) is a sum of relatively casual errors, depending on a large amoung of nondominating factors distributed normally [7].

It is important to say that the distribution of the process of variation of [image: image94.wmf]ИХ
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, due to its non-;inear character is multiplication of distributions of Veibl[4].  
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 and execution in general case of condition [image: image96.wmf](
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 of the different ОПi , the mathematical expectancy and the dispersion of OC of TS [image: image99.wmf](
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 can be valuated according to:
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Expression (17) means that the calculated through “Extended interpretation of the equation of the relative error” dispersion of OC [image: image102.wmf](
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 exceeds the defined through “Equation of the small relative error” with the values:
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Equations (17) and (18) mean that when [image: image104.wmf](
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Results and conclusions:

1. An extended interpretation of the equation of casual realtive error considering the non-linear characteristic of the fluctuation of output characteristics of the technical systems.


2. The parameters(moments) of distribution of the OC of TS are analytically determined on the base of the moments of distribution of the different BP.


3. A condition for normality of the distribution of the OC is derrived..
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