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Abstract:
In this thesis a general method of analysis is developed for single input, single output, linear,
time-varying systems by use of familiar Laplace transform techniques. The method yields the pertinent
information necessary for the engineering utilization of any system containing time-dependent
parameters.

Contents of the thesis are as follows: First, electrical networks containing sinusoidally varying
capacitors and excited by sinusoidal sources are investigated. By a unique block diagram representation
these networks are visualized as feedback systems and from the diagrams a logical and natural series
solution is derived in the complex frequency domain from a basic cause and effect relationship.
Individual terms of the series contain the contributions of the various frequencies present in the
solution. Second, two sufficient conditions for the absolute and uniform convergence of the series
solutions are developed, one valid for the solution after steady-state conditions have been reached, the
other valid for the total time solution including transient response. A different series for the steady-state
solution is obtained by method of harmonic balance and the convergence criteria for this series is
compared with the convergence criteria for the original series. Third, the method of analysis is applied
to the general case of equations with time-varying coefficients and the method is extended to include
the following cases: (l) nonsinusoidal yet periodic variation of system parameters, (2) more than one
time-varying element in the system, (3) systems in which all the elements are time-varying, (4)
arbitrary time variations of system parameters, and (5) time-varying systems excited by modulated
signals. 
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