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The 2-D linear systems described by Lhe equation
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will be considered,where x1JEFP iz the local state wvector ab the
point [i,j]ENé,N iz the set of natural numbers including =zero,

m . 3 ] "
u,jcﬁ is the inpul wvector and Aﬁ,h],ﬁz. E =are real matrices
Ln.

of appropriate dimensions.
Boundary conditions for (1) are given by

¥, for ieM and = . for J=N (2)
i a

A solution %13 of (1) is ealled periodic if

K o i =%, , for all 1,]Jk leN (a3
itkp,, . Jj+lp, 1j

4 =mallest pair of nonnegabive integers [pl,p?J gatisfying (3} such

that Py*Ps iz minimal will be called the perlod of s

[t iz assuming that:
1) the input uy g iz periodiec with the period (pl.pz}. i.e.
] for i, .k,1leN (4)

1. o ] = Mo
i ﬁpl,d+ oy ij
2) the boundary cenditiens (2) are periodic with the period

[pl.pa}. i.e.

5 = ¥ oandiwr =x , for all 1i,Jj,k.1eN (5]
1+kpl.n i D,J+lpp o

Necessary and sufficient conditions under which there exist a periodilc
solution “1] te (1) ffor pericdic Input 1_:1:I and periedic boundary

8

conditiens (2) are given by the following.
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Theorem
The eqguation (1) witch periodic input (4) and periodic boundary
conditions (5) has a periodic solution Xij with the same period
(pl,pg] if and only if
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and
Too = I (the indentity matrix)
Tij = AoTi—l,j—1+A1Ti,j—1+A2Ti—1,j for 4, € N (7)
T.. =0 (the zero matrix) for i<0 or/and j<O
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