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CONSTRAINED CONVERGENCE

ROBERT E. HARTWIG AND PETER SEMRL

ABSTRACT. The convergence of PANQ is investigated.
The results are then used to obtain information about the
convergence of constrained Picard iteration Yy = PXy,
where Xn41 = AXn + B. In particular, it is shown that, for
given P, A and B there exists an initial condition X¢ = C for
which Yy converges, exactly when J}?B] C R[¥(I—A)], where
9 = [PT,ATPT ..., (A" )HTPTIT and m is the degree of
the minimal polynomlal of A.

1. Introduction. One of the most basic iterations in matrix theory
is the Picard iteration (PI) [1]:

(11) Xn41 = AXy+ B with Xo=C,

where A, B and C are constant complex matrices and A is n X n.
In practice, however, it may be that only the constrained matrix
Yy = PXy is “observable.” Since the PI iterations admits the exact
solution

N—1

(1.2) XN:[§2A13+ANQ
=0

we see that
N-1

(1.3) Yy = P[ > Ai] B+ PANC,
=0

and, hence, that the convergence of both Sy = P[Zf\:ol AYB as well as
that of PANC (as N — oo) ensures that of Y. The converse may not

be true, however, as seen by taking A = [é i], B = [g”, C= [g 701}

and P = I. On the other hand, if we set U = B — (I — A)C, then

(1.4) P[IZE:A’]U:P[I:;:N]BP(IAN)C

= PXy — PC,
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