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ST.2 EQUIVALENCE RELATIONS FOR MFD MODELS

Definitio n ST.2.1 (Equivalen® of MFD model§ — Two MFD modek (Q'(z), P'(z))
and (Q"(z), P"(z)) aredefinal as equivalert when they defire the sane transfe func-
tion, i.e. when

Q') P'(2) = Q") L P (2). (ST.2.1)

Remark ST.2.1 — The definition of equvalene tha has been given doesnot imply that
degdet Q'(z) = degdet Q”(z). Equivalert pairs are linked by the relation

0"(2) = M(2) Q'(2) (ST.2.2a)
P"(z) = M(2) P'(2) (ST.2.2b)

whete M (z) isarationd matrix. Note tha limiting M (z) to the class of generc (non
unimodulaj polynomid matriceswe do not obtan an equvalen@relation becausthe
inverses of generc polynomid matrices are rationd matrices.

Definitio n ST.2.2 (Strict equivalene of MFD modeld — Two MFD modek (Q’(z),
P’'(z)) and (Q"(z), P"(z)) aredefinal as strictly equvalert when they definethe same
transfe function and

det Q" (z) = a det Q'(2). (ST.2.3)

Remark ST.2.2 — Thedefinition of strict equvalen@impliesan algebrat link between
equvalert pairs still given by (ST.2.2) where however, M(z) is a unimodula ma-
trix. (ST.2.2) constitutesin this case an equvalene relation becaus the inverses of

unimodula matrices are still polynomid matrices.

Definitio n ST.2.3 (Strict equvalen® betwee stat spa@ ard MFD modelg — A state
spaemodd (ST.1.1) anrdaMFD modé (ST.1.6) aredefinal asstrictly equvalert when
n = dim A = degde Q(z) ard for evelry initial stak xg and input sequene u(-) there
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Module ST.2 gives a definition of equivalence for MFD models.
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existn initial conditionsy1(¢), ..., y1(t + n1), ..., ym(t + n,) that determine, in
model(ST.1.6) the same output sequence as in m@8al1.1)with initial statexo.

Remark ST.2.3 — Every MFD model admits a strictly equivalent state space realization.




