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The most relevant techniques that have either found or should find useful application in
analyzing microwave circuit performances in the frequency domain are surveyed. The particular
needs of the microwave engineer are briefly discussed. Circuit equation formulations in terms of
voltages and currents and wave variables are presented and the solution of the set of circuit
equations by sparse-matrix techniques is illustrated. Methods based on multiport connection are
also reviewed. The techniques for computing the first- and second-order sensitivity are
illustrated and a comparison is made between the direct method and the transpose-matrix
method, which is in certain cases similar to the method based on the adjoint circuit.
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