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A non-linear phase communication channel cannot preserve the original
waveform of a transmitted signal and thus causes waveform distortions. To solve this waveform
distortion problem, various design methods are developed for designing both fixed-phase and
variable-phase compensators. After deriving the cost functions (both phase-error functions and
frequency-response error functions), we minimize the cost functions by employing various
mathematical programming methods, including linear programming, second-order cone programming, and
non-linear mathematical programming. Cascading the designed phase compensators to the original
non-linear phase communication channel produces an overall system with approximately linear phase.
This overall system is able to preserve the original signal waveform. Moreover, a novel method is
developed for deriving the generalized stability triangle that is applied to the design of the
second-order phase compensator with a prescribed stability margin.
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