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and water. Creating diverse 
conditions and pollution. Thus the 
learning process can become research. 
May be included exercises to evaluate 
the usefulness of certain management 
decisions, such as analysis of the 
effectiveness of capital investments 
for construction of wastewater 
treatment facilities. Lectures are 
illustrated with videos, multimedia 
presentations, transparencies, 
reflecting a variety of devices for 
environment - primarily corporate 
presentations. Assessment is carried 
out on two tests for which they are 
given advance compendium of 
questions from lectures and exercises. 
It is adopted a system for objective 
assessment of knowledge, which is 
based on collecting points. For the 
presented approach application there 
are issued appropriate textbooks for 
classes. The concept for students 
training in technical education on the 
problems of environmental 
management is built on experience 
and in accordance with modern 
aspects and achievements. It is 
applied and its effectiveness is 
proven. It is repeatedly improved. 
There are three basic directions, 
which are included in the contents -
environmental risk, environmental 
protection and environmental 
management. The horarium is small 
but sufficient for courses expanding.  

 
 
 
 
 
 
 

the knowledge of future engineers 
The exercises are practical, 

consistent with solving the problems 
inherent in everyday business 
practice. Some of them are held in 
establishments with typical situations 
of potential or apparent environmental 
 contamination. Thus, learning is 
associated with the conditions and the 
business goals. 
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I. Introduction 
Summarized function of the 

following type 
(�) �( ) , 0f x x

x
   

could not be locally integrable in 
the vicinity of the beginning of the 
coordinate system. Ignoring the area  

 

containing the beginning of the 
coordinate system, locally integrable 
function can be received. Its graphic 
will consist of two equilateral 
hyperbolas with asymptotes 
corresponding axis Ox and Oy. (Fig. 
�) 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

Fig. �. Graphical interpretation of summarized function f(x) in Cartesian coordinate system xOy 
 
 
 
 



52 JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 3, 2013JOURNAL SCIENTIFIC AND APPLIED RESEARCH    Vol. 3, 20�3 
 

II. Ist order summarized 
function, describing the probing 
signal 
The probing signal can be described 
mathematically if a concept of 
fundamental importance is introduced 

in sense of Cauchy it can be defined 
as: [�] 
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Calculating the right side leads to 
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where a and b are parameters > 0 
In private case  
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If the ratios (�) are placed in equation 
(2) then it can be written: 

(�) � ( ), ( )s s
xV x V dx

x x
      , 

where ( )x k, k – Euclidean space 

The determined functional is linear 
and continuous and represents summarized 
function. The summarized function �

sV
x

 
 
 

matches with �
x

 everywhere except the 

beginning the coordinate system xOy. 
For ( )x k can be written  
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Thereof � �sxV
x
 , which preserved the 

main property of this function. 
 

III. Probing signal described by IInd 
order function 

Let us consider function of the 
following type [2]: 

(�) �( ) , 0f x at x
x

   

and then is presented like summarized 
function  

2
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, which is written analytical: 
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It follows that 2
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  preserves the 

property of probing impulses in the 
corresponding frequent range. 

 
IV. Probing signal with function of 

IIIrd order 

(�0) �( )f x
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 , where 0x  , x R   

R - multitude of real values  

The summarized function �w
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 for which 

is written [3]: 
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If we consider that nx R , i.e. 2 2r x y  is introduced, then for the 

summarized function can be marked: 
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Equation (�2) is summarized regular 
function of �

r
, which is not locally 

integrable in the vicinity of the 
beginning of the coordinate system. 
V. Summarized function of IVth 
type for probing signal describing. 
 
Let the summarized function has the 
following expression[�]: 
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The function of IInd type can be put in 
summarized function 2
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, which 

is pseudofunction 2
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 and could be 

described with expression of the 
following type: 
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For received pseudofunctions can be written summarized equation of the type [�]: 
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The shift ε around the beginning for 

probing signal in xth range is determined 
experimentally [�]. When using probing 
frequent linear modulated signal in xth range 
we use the theory of inverse aperture 
synthesis for radiolocational image 
recreating of aircraft ε ≈ 10 MHz. [�]   The 

results at Gaussian dispersion of Gaussian 
noise corresponding а)- 0,�; b) -0,3, c) -0,�, 
d) -0,� are shown on Fig. 2 [�]. The root 
mean square error at the corresponding 
dispersion of Gaussian noise is shown in 
tabular (Table�) and graphical (Fig.3)  
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Table. 1. Error in Radiolocation Image recovery via Line-frequency 
modulation signal and carrying frequency retribution under 
Cauchy’s law ( )�0�KK  
 

Dispersion 0,� 0,3 0,� 0,� 0,� 

%  2� 2� 3� �� �� 
 

 
 
 
 
 
 
 
 
 
 

Fig. 3. Graphical representation of root mean square error 
at different Gaussian noise dispersion 

 
 
 
 
 

 
а) 

 
b) 

 
c) 

 
 

d) 
 

Fig. 2. Recreated radiolocational images using probing signal 
under Cauchy’s law 
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Conclusions: 
�. Summarized functions of every 
type can well be applied for 
describing the type of synthesis for 
extracting information from air.  
2. The mathematical model of the 
probing signal under Cauchy’s law is 
difficult for analysis. 

3. Broadcasting of sequence of 
probing impulses under law, 
described using summarized function 
of IInd and IIIrd type could bring to 
divergence of the processes for their 
analyzing. 
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