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Strictly positive real functions - the MIMO case
D. 1 Let H(s) be a proper rational p X p transfer functcion. H(s) is called positive real, if

1. for all poles sy of the elements of G(s) we have: Re(sy) < 0,

2. forall w € R, with s = jw not pole of any element of G(s), the matrix G(jw) + G(—jw) " is positive
definite, and

3. if sy = jw is a pole of an element of G(s), then s is simple and the residuum
lim_, ., (s — jw)G(s) is positive semidefinite Hermite.

D. 2 Let H(s) be a proper rationalep x p transfer matrix. H(s) is called strictly positive real, if there exists
an € > 0 such that G(s — €) is positive definite.

Theorem 1 Let H(s) be a proper rational p X p transfer function such that det G(s) + G(—s) " # 0.
G(s) is strictly positive real if and only if

1. for all poles sy of the elements of G(s) we have: Re(sy) < 0,

2. G(jw) + G(—jw)" is positive definite for all w € R, and

3. (a) G(oo) + G(o0) T is positive definite, or
(b) for all matrices M € RP*(P=9) with full rank, where ¢ = rang(G(co) + G(c0)"), such that
MT[G(c0) + G(0) "|M = 0, the following holds: lim, e w?M " [G(jw) + G(—jw) M is
positive definite.
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