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INTRODUCTION 
 

At development of radioelectronic devices for different purposes 
an engineer frequently has to solve a researching problem of impulse 
radiosignals passing through linear circuits. For solving the task in the 
time domain the operational calculus based on integral Laplace trans-
formations is widely used. When considering the task in the frequency 
domain the spectral method based on integral Fourier transformations 
is applied. Both these research approaches are tightly interlinked 
among themselves and sometimes are considered as a uniform method 
(the method of Fourier transformation).  

When finding a response of a radioelectronic device (RED) to an 
impulse energization applying the operational calculus the most diffi-
cult operation is the inverse Laplace transformation (ILT) execution 
[1]. The difficulty of ILT especially increases for important radioelec-
tronic applications when a radioimpulse signal affects RED and if se-
lective filters are included in a signal tract of RED (oscillating system). 
It is stipulated by the fact that for radioimpulse signals and such reali-
zations of RED the imaging function (IF) of the researching system 
response for the input disturbance has complex conjugate poles (CCP) 
pairs. In these cases even for rather simple IF the difficulty and awk-
wardness of conversions when turning from the images space to the 
originals one essentially raise in comparison with finding solutions for 
real poles IF [2]. In the meantime the existing tendency of extreme in-
creasing of information processing speed in radiosystems requires to 
develop RED working in the dynamic mode when the conversions of a 
signal, taking off and processing its informative parameter are executed 
not after the termination of transient processes (TP) in the output of the 
informative channel but during these processes. Generally because of 
inevitable TP presence at energization of a radioelectronic system by 
an impulse signal the form of it is distorted. The specified distortions 
corrupt the informative parameter of a signal (originate definite dy-
namic errors in system functioning). The researching TP in a system 
for the purpose of minimization of an error imported to the signal in-
formative parameter by transient processes is one of necessary devel-
opment stages for modern RED operating in the dynamic mode. There-
fore the problem of development of methods simplifying researches of 
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transient processes in electronic devices always attracts a serious atten-
tion of specialists [l–6].  

The most prevalent at researches of transient processes in radio-
systems is the method of slowly varying envelopes (SVE) designed by 
S. I. Evtyanov. In this method essential decreasing of difficulty in solv-
ing linear differential equations (DE) while researching TP in oscillat-
ing systems is achieved applying some particular simplifying assump-
tions (asymptotic method of the small parameter). In this case the ini-
tial DE communicating the response of the linear system and the ener-
gizing radiosignal are converted into truncated symbolical equations 
regarding to SVE [2]. The more narrow-band signals and systems are 
studied the more precise solutions are obtained using the SVE method. 
As a measure of band narrowity of radiosignals and systems the ratios 

cs ωωµ ∆= and rc ωωε ∆= 2 , where sω∆  – the width of a radiosignal 
spectrum, cω  – the filling high-frequency (HF), cω∆2  – the bandwidth 
of oscillating system, rω  – resonant system frequency are usually con-
sidered. For narrow-band signals and systems we have the small pa-
rameters µ  and ε  ( µ << 1, ε << 1). For wide-band and ultra wide-
band systems these parameters are comparable to the unit. 

Although the method of S. I. Evtyanov allows to simplify essen-
tially the difficulties in finding an enough precise solution for an enve-
lope of a signal in the output of a radiosystem it does not provide the 
authentic description of thin (phase) structure of an output radiosignal. 
Considering the greatest possibilities and advantages of phase informa-
tion radiosystems operating in the dynamic mode [7] we notice that the 
specified disadvantage of the SVE method is rather essential.  

Designed in [5–10] method simplifying inverse Laplace trans-
formation ensures the same reducing of difficulties in solution obtain-
ing as the SVE method. However when using the method [5–10] the 
precise (accurate to phase) solution for the radiosignal in the output of 
an investigated radiosystem is obtained. Thus it is not necessary to in-
troduce simplifying assumptions which are peculiar to asymptotic 
methods including the SVE one. 

Apart from great simplification of a solution determination by 
the method [5–10], application of it for the important cases of oscilla-
tory processes researches allows to obtain a system response definition 
as a complex signal (CS). It facilitates dynamic modes in radiosystems 
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