Estimations of solutions of hybrid systems given by difference
systems with delay
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Let a positive integer N be fixed as well as a finite set of integers kg, k1, ..., kn such that
0=ko< ki <---<kyn. Weconsider a hybrid system given by a set of linear discrete subsystems
with delay and with constant coeflicients

z(k+1) = Ajx(k) + Bix(k—m),i=1,2,...,N (1)
where m is a positive integer and for every fixed i: k;_1 < k < k;, A; and B; are n X n constant
matrices, and x: {k;—1,ki—1 +1,...,k;} — R" is a dependent variable.

We use norms |z(k)| = (X0, x?(k))l/Q where k € {-m,—m + 1,... kn}, [x(k)|2y =
. 1/2
(E?:o ~I |x(k —j)|2) where k € {0,1,...,kn}, v € (0,1) and define Apax(-) (Amin(+)) as the
largest (the smallest) eigenvalue of a symmetric matrix. Let H and G be n x n positive definite
symmetric matrices, v € (0,1) and € > 0. We define
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We also define an auxiliary matrix

_ (H-AT(H+@&)A -AT(H+ G)B
S1(G, H, ) = ( _BT(H+ @A ~™HG — BT(H + G)B)

and a number
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Theorem 1 Assume A; = A, B = B, i =1,...,N. Let g, v be positive numbers satisfying
e>1,ey <1 and G, H be positively definite matrices such that S1(G, H,~) is also positively
definite. Then (1) is asymptotically stable and
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ifk=0,1,...,kn.

Now we define
So(G H) = AT(H+G)A AT(H+G)B
O 2= \BT(H+G)A BT(H +G)B

and a number
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Theorem 2 Assume A; = A, B, =B, i=1,...,N. Let G, H be positively definite matrices
)\max [SO(Ga H)] }1/(m+1)

Amin(IT[)Amin(G) -+ Then

and e, v numbers satisfyinge >0, v >0, ey <1, v > {

e
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We apply above theorems to every particular subsystem of (1) and, finally, we get estimations
of all solutions of hybrid system (1) on the whole interval considered.
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