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L1 Abstract

Throughout this paper, R, C, Z and N denote the real numbers,
the complex numbers, the integers and the natural numbers respective-
ly. We denote by X a real or complex Banach space, H a complex sepa-
rable infinite dimensinal Hilbert space. Let B(X) (or B(H)) denote
the algebra of all bounded linear operators on X(orH ). Let Talways de-
note a times scales which is defined asan arbitrary nonempty closed subset
of R.

The theory of time scales was introduced by Hilger in his 1988 PhD
dissertation'*"". The calculus of time scales unifies and extends the fields
of discrete and continuous calculus. The delta derivative defined by Hilg-
er’”*? is equal to f* (the usual derivative) ifT = R, and it is equal to
Af (the usual forward difference) if T = Z . So the study of dynamical e-
quations on time scales allows a simultaneous treatment of differential and
difference equations. And this field has attracted many researchers’ atten-
tion' 2217201 " 15,2002, Atici and Guseinov'®’ defined the nabla deriv-
ative by replacing the forward jump operator o by backward jump operator
p and researched the Vdynamical equations on time scales.

It is well known that linear systems of differential or difference equa-

tions are applied to many fields, such as mechanic systems, electric cir-
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cuit and biological Systemsm'”-"’]

. So it is meaningful to research the lin-
ear dynamical systems on time scales both in theory and applications.

For linear dynamical equations on time scales, we mainly consider
the explicit formula of solutions in matrix algebra and Banach algebra,
and explor the existence and uniqueness of solutions in Banach space.

Let us consider a linear system

X4(t) = A(0)X(2)
{X (s) =1

(0.1)

where A(+) , X(+) are functions from a time scale T toM,, .
In the case that T = RorT = ZandA(+) = A, the study of the
explicit constructions of solutions to equation (0.1) has attracted many

' . [88,65,78,49,5,83,92]
researchers’ attention

. With the development of dynamical
equations on time scales, some results have been obtained in calculating
the solutions of equation (0. 1) on general time scales.

In 1990, Hilger'™' defined a generalized exponential function on
time scale and verified that it is the solution to the scalar form of equation
(0. 1) in the field of real numbers.

For matrix equation (0.1) in M Bohner and Peterson'?! defined

the solution to equation (0. 1) as the generalized matrix exponential func-
tion directily. They solved the exponential of a constant matrix on time
scales by Putzer algorithm'®'. Then Harris algorithm and Leonard algo-
rithm which were introduced firstly to calculate the matrix exponential e
were extended to calculate the exponential of a constant matrix on time
scales' %]

In 2007, Verde - Star'”*! introduced an elementary method to solve

linear matrix differential and difference equations and obtained explicit



