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Abstract: In this paper we study two classical control theory topics: the S-procedure and
the Kalman-Yakubovich-Popov Lemma. Using Fenchel duality one can show that the S-
procedure is lossless for a class of quadratic functions. We apply this result to derive a
convex dual problem for certain non-convex optimization problems. Fenchel duality is also
used to prove an extended version of the Kalman-Yakubovich-Popov lemma.
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