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In the paper we deal with linear discrete-time fractional control systems in generalized form
for sampling interval ¢ > 0. We give definition of observability of such systems and discuss
possible dual forms corresponding to property of controllability in ¢ steps. We formulate and
prove theorem of duality. We discuss the stability of rank conditions for two—dimensional linear
system. The stability property is under the investigations in dependence of an generalized order
of a fractional system.
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In our report we consider canonical periodic matrix impulsive differential equation
dZ/dt —iJA(t)Z =0, t # t;; AZ) =iID; X, t =t, (1)
where i is complex identity, Z € C3*™, Z = (X, V)T, X,y e C™™ T =J*, T ' =7, T =

P1 — Pa, P; are projection operator in C3*™, P1Z = X, PoZ =Y, A= < [Au] - [Aro] >, D; =
[A21]  [Ag2]

0 0 - ~ <~
< 0 —[D] >, A (t) = A(), [D;]Y = D;Y Dy, [An|X = An X A, Aij, Dj € C™", Ay, Dy €
cmxm CnXm g the space of complex n x m matrices, | X|| = /Tr(X;X1) + Tr(X;Xs). The
equation (1) may be rewritten as impulsive equation [1] in double phase space C3*"" = C™"*™ @
Cnxm

dzZ/dt =iJ (A(t)+ > _D;d(t —t;))Z, (2)
J

In more general case J = signWV =W [W| ™', [W| = (W*W)(1/2). In real Hilbert space H(® =
H @ H the role of operator (i7) play operator Jr = ( —([)I] [é] ), so-called simplectic identity
in real double Hilbert space Hs. The equation (2) than is named Hamiltonian equation.

The monodromy operator U(7) of e equation (1) is J-unitary, i.e.

U (rJgur)=J. (3)
The stability of equation (1) means that the monodromy operator is stable [2].

Theorem 1. For the equation (1) to be stable necessary and sufficient that the double Hilbert
space H? be decomposed to J-orthogonal subspaces Hi and Ho; HP = Hy & Ha, which are
invariant for the monodromy operator U(T) and subspace Hy be T -positive, subspace Ha be J -
negative.

Corollary 1. If the canonical periodic matriz impulsive equation is stable than it is
reducible.
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Introduction. Let t € R, = [0,00), z = (z',...,2") € R |z| = /30, (z))*y =

W' y™) lyl = VI @) 2 = (my) = (1.2 € R 2] = o+ [yl

For a given h > 0, C™ and C™ denote the spaces of continuous functions mapping [—h, 0] into
R™ and R™ respectively. Let ¢ = (o', ¢?,..., ") = (¢, \), where ¢p = (p1,...,9") € O™, X\ =
(AL...,Am) e C™, C = (O™ x C™. Denote

|| = sup(]wi(é?)], under —h <60 <0, 1<i<n),
IA] = sup(|)\j(9)|, under —h <60 <0, 1 <j<m),
[l = max (|||, [Al]),
Cu={peC: Y| <H, [M < +oo}.

If z is a continuous function of u defined on —h < u < A, A > 0, and if ¢ is a fixed number

satisfying 0 < t < A, then z; denotes the restriction of z to the segment [t — h,t] so that

2= (2},...,2"™) = (24, 9:) is an element of C defined by 2;(0) = z(t + ) for —h < 0 < 0.
Consider a system of functional differential equations

dz(t)
dt

= Z(t, ). (1)

In this system dz/dt denotes the right-hand derivative of z at ¢, t is time, and Z(t,¢) =
(X(t,0),Y(t,p)) € R™™™ is defined on Ry x Cpy; X € R™Y € R™.

According to T.Burton [1]|, we denote by z(tg, ¢) = (z(to, ), y(to,¥)) a solution of (1) with
initial condition ¢ € Cq,, where 2, (to, ¢) = ¢ and we denote by z(t,to, p) the value of z(tg, )
at t and z(to, ) = z(t + 0,t, ), —h < 0 <O0.

It is assumed that the vector-valued functional Z(¢, ) is continuous on Ry x Cp, so that a
solution will exist for each continuous initial condition. We suppose that each solution z(to, ¢)
is defined for those ¢ > ty, such that ||z:(to, ¢)| < Hi.

Let V (t,¢) be a continuous functional defined for t > 0, € CH,.

Consider the set

M :={p € C:[¢]] = 0, [[Al] < oo}. (2)

The necessary and sufficient conditions of the uniform asymptotic stability of the invariant set M
of system (1) were obtained in [2]. In that paper, the method of Lyapunov functionals, founded
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