
Continued Fractions in Time Varying Circuits Analysis

V. V. Beloglazov, N. D. Biryuk, and V. V. Yurgelas

Voronezh State University, Voronezh, Russia

Received in final form January 12, 2010

Abstract—Analysis of linear radio circuits with time varying parameters results in infinite system of

algebraic equations. Theory of such equations systems with necessary for practice fullness has not been

developed. Therefore special case of time varying circuit is of great interest when its analysis is simpler

and is possible to be reduced to continued fractions, in spite of all this fundamental characteristics of time

varying circuit are preserved.
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Now nonlinear systems in whole, and radio electronics systems in particular, are of great interest. Current

theory of nonlinear circuits [1] is insufficiently methodical, and it does not satisfy practical necessities.

Linear connection principle [2] states that solution of nonlinear equation can be realized in specially selected

linear equation. It appears arbitrary process in nonlinear radio circuit can represented by special linear circuit

with the same process. Hence, there is a new theory of general circuits (time varying circuits). It is

methodical introduction in nonlinear circuits theory. Adequate mathematic tools of time varying circuits are

enough complicated [3, 4]. In this connection mathematically “the simplest” case, which, however does not

decrease of generality of processes in time varying circuits, is of great interest. Analysis of time varying

circuits is reduced to infinite system of algebraic equations [5–8]. Natural method of these equations is a

reduction method, but it can be applied only in case of convergence of equations system [9], but in general

case it is not proven. It is advisable to consider analysis problem with regard to simple model of time varying

circuit, at that it is necessary to select “the simplest” in some meaning case. Now we show that in this case a

problem is reduced to continued fractions [10, 11]. Let we consider sequential oscillating circuit (Fig. 1).

For our purposes it is convenient to introduce instead of capacity C a stiffness S = 1/C. Initial assumptions

are following: all circuit elements are positive and time varying functions:

L t L m tL L( ) [ cos( )],� � �0 1 � �

S t S m tS S( ) [ cos( )],� � �0 1 � � (1)

R t R m tR R( ) [ cos( )]� � �0 1 � � .

The circuit is excited by harmonic emf

� � �( ) cos( )t E t� � . (2)

Coefficients of parameters modulations are supposed lesser than one

m m mL S R, , �1.

Equation of forced oscillations is obtained from the second Kirchhoff’s law
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Here point at the top means time differentiating.

299

ISSN 0735-2727, Radioelectronics and Communications Systems, 2010, Vol. 53, No. 6, pp. 299–308. © Allerton Press, Inc., 2010.

Original Russian Text © V.V. Beloglazov, N.D. Biryuk, V.V. Yurgelas, 2010, published in Izv. Vyssh. Uchebn. Zaved., Radioelektron., 2010, Vol. 53, No. 6, pp. 22–30.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice




