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Abstract— The main objective of this paper is to present an efficient method for the systematic formulation of the state
equations characterizing linear and/or nonlinear, time-invariant analog circuits with elements in excess. The state
equations are represented in symbolic, numeric-symbolic and/or numeric normal-form. First, we have developed an
algorithm, then a software package called SYSEG (SYSEG — Symbolic State Equation Generation), capable to formulate
the equations in the normal form. SYSEG allows the formulation of state equations in a compact form, through successive
cancellations and simplifications of the expressions, without the necessity to calculate any inverse matrices. Degeneracies
of the first kind are unitarily treated, in order to allow a symbolic representation of the circuit with a minimum number
of state variables. The circuits subjected to SYSEG capabilities may contain linear and nonlinear resistors, inductors, and
capacitors, independent voltage and current sources, and all four types of linear controlled sources. Furthermore, we
proved that SYSEG is a very useful tool for symbolic analysis and design of linear and/or nonlinear time-invariant analog
circuits, providing illustrative examples.
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