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Abstract
The selfcontained manufacturing system of sequential type is esteemed. The

script of the system's behavior and the scripts of the system's balanced and
optimal are entered. The assertion, de�ning trunking properties of the scripts
in sense of criteria of manufacturing e�ciency is o�ered.

Self-contained manufacturing system (MS) is considered. m interconnected pro-
duction units which manufacture n products function in the system. Production of
the system can be used as manufacture resources in the following production cycle.
Process of production is the transformation of supply level y 2 Y of some products
available at the beginning of the period and other supply levels towards the end of
this period. Di�erence between levels corresponds to accumulation. Manufacturing
technique is assumed to be constant, therefore model of system and model of its
behavior is de�ned by two n�n manufacturing matrices A and B, in which the j-th
column of the matrix A (matrix of costs) indicates necessary input of products for
production of the j-th column of the matrix B (matrix of production), when the
j-th production unit works with standard intensity.

Let y(t) be a vector describing input of products at the moment of type t; x(t)
be an input vector of resources chosen for manufacturing at the moment of time t.

We'll assume that rate of working of production unit (vector u 2 U) is possible
control action, i.e., production and input of the system at the moment of time t can
be represented in the form

y(t) = Bu(t); x(t) = Au(t) (1)
we represent working process of the given manufacturing system per time in the
form of scenario of system's behavior.

De�nition 1. We call script C of manufacturing system behavior the timing
sequence of events z(t) = fxi(�); yi(�)g (� = t; :::; t + k); de�ned by the sequence
u(t; k) = fui(�)g (� = t; :::; t+ k) and rules R(u) of choice of controls u(t); at that
t = 0; 1; :::; N where quantity N is called the depth of the script, T = tN is the
horizon of the script and � i = (ti+1 � ti) is called a time step of the script.
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Conditions of risk-free development of the considered MS (1) will be de�ned as
conditions of choice of controls u(t) and sequence of events z(t) i,e., we represent
the model R(u) in the form

x(t) � y(t� 1) or Au(t) � Bu(t� 1);

y(t) � 0; x(t) � 0 for all t = 1; 2; :::; T: (2)
On conceptual level relation (2) requires the usage of only proper cash resources

of production unit in each period.
Trajectories of balanced growth de�ned by condition u(t) = u�(t�1), i.e., when

change of production rate from period to period is a constant quantity, are the
simplest trajectories for study.

De�nition 2. Sequence z(0; T ) for which u(t) = �u(t� 1) is called script C of
MS balanced development.

Under some assumptions model (A; B) has equilibrium points [1,2] which specify
the scripts of balanced growth of the system with di�erent �.

Investigation of behavior stability of the considered system can be carried out
by di�erent methods [3]:

� to set the impulse control action and trace its consequences;
� to assign the set of control actions (as at investigation of analogous problems

in optimal control theory or require the balance for system's development);
� to set the criterion of e�ciency of the obtained script and choose the most

e�ective controls.
Rates derived from the rate of working of production units are natural for man-

ufacturing practice criteria of e�ciency. In general form these criteria can be given
by nonterminal function of the following form:

W (z(0; T )) =
TX
t=1

�t � w(u(t)); t = 1; 2; :::; T (3)

where w(u) is a convex upwards, monotone increasing smooth function de�ned on
U; �t is a parameter characterizing discount coe�cient.

De�nition 3. Sequence z(0; T ) for which functional (3) achieves maximal value
is called script C of optimal development MS (2).

Structure of balanced script speci�ls the comparative simplicity of their con-
struction and further investigation, whereas scripts of optimal development, gener-
ally speaking, don't have this property. Therefore problem of change of one type
scripts by others, which are more simply arranged, is actual.
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The mentioned below result shows the principal possibility of such transforma-

tion.
Let us choose among equilibrium points the equilibrium with maximal growth

factor �0, and u is a unique Neumaun ray corresponding to it; �(z(1); z(2)) is angular
distance between the vectors z(1) and z(2). Then the following statement is valid.

Theorem 1. Let all conditions of the trunk theorem in [1] be ful�lled. Then
for any given positive " > 0 there exists number K(") such that starting with some
horizon T of the script for any script of optimal development z(0; T ) the following
relations hold

�(u(t); u) < " for any K(") � t � T �K("): (4)
Condition (4) de�nes trunk properties [1,2] of system (1)-(2) in the sense of

criterion (3) which is in optimality and at the same time balance of development of
the considered manufacturing systems.
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