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Abstract

The complex spatial distributed multistage production systems by the nature are the
discrete; they consist of a set of processing stages, aggregates and operations. They have
distribution in space and difficult non-linear structure of communications on inputs,
statuses and outputs. Simulation of these objects requires application of models with
adequate structure. Generally production has some inputs, technology factors divided on
processing stages or aggregates and outputs.
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The complex system is presented in the
form of the final automatic machine. The set of all
elementary symbols, possible for this automatic
machine, from which information is formed, is
called as the structural alphabet of this automatic
machine, and final sequences of symbols of the
alphabet vectors in this alphabet. The number a
component of a vector is a dimension of a vector.
Structural alphabets of entrances, states and exits
of automatic machine are final. Definitely both
entrance, and output knots of the automatic
machine are described, and entrance and output
signals are set by final sets of elementary symbols.
Alphabets of entrances, states and exits can have a

PROCESSING STAGES,

INFORMATION, LASERS,

different dimension, and their components are
represented (are coded) as follows:

k =1,..., K — number of a stage of processing

(unit),ak|k i component of alphabets of

entrances, where J, =1,...,J; , where J; -

alphabet dimension | inputs on k unit,
Ik =1..., I—k — number of an entrance (elements

of raw materials, semi-finished products) on k-om
the unit, — an alphabet dimension entrance | on k
the unit — a component of alphabets of states
(technology factors) for unit k-go,

Jm, :1,...,Jmk , Where Jmk — a dimension of
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the alphabet of m-go of technology factor on k-
ohm the unit, M, =1,...,M, - numbers of
factors on processing stage k.

err — a component of alphabets of r of an

exit, J, =1,...,J, - adimension of the alphabet

of p-go of an exit, r =1,...,R — number of an
exit. Thus, final entrance alphabet:

X :{b.l.ll""’bll\]l}x ---X{blMll’

Vo={agyg gy P {8 g0 B0 g B0 By g FX

where o, - option of combinations of alphabets

of entrances V[t], A« — the maximum quantity of

combinations of alphabets of entrances on k-om
the unit.

Final internal
technology factors)

alphabet (alphabet of

""blMlJMl}X"'X{bkll""’blil}x"'

M,
{10 Bew, 3, 3 =m0 B =1--BiB=] ] 3i},
i=1

cf B~ option of a combination of alphabets

on k-ohm the unit, K — number of units, m, —
number of factors on k-ohm the unit.

Option of a combination of alphabets on
the I unit:

M,
g :{bm’---abml}x ---X{blMlla---'blMlJl}:{fﬂlaﬂl =1...,B;B :HJi}
i=1

Option of a combination of alphabets on k-om
the unit:

Mk
«fﬁk :{bklli""blil}x-"X{bkMkl’""bkMk.]Mk}:{gﬂk P =1, By By :HJi}
i=1

Option of a combination of alphabets on
the last unit:

fﬁK :{bKll,,bKljl}xX{bKMkl”bKMkJMk}z
My

={&s. Pc =1...Bx:Bx =] [ 3},
i=1

o, — option of a combination of alphabets V [t]
on all units:

K
opa=1...AA=]]A
i=1

é:ﬂ — option of a combination of alphabets X[t]
on all units:

fﬁ,ﬁ=1,...,B;|3=15[|3i
i=1

Final output alphabet:

R
Y ={Cig0 Oy, 1 X {CR1 s Cry, Y= {7, 7 =1 D = [ 31}

i=1

T, - option of a combination of alphabets of

entrances Y[t].

Preliminary probe of the difficult spatial
distributed production systems allows to analyse
laws of distribution of random variables of

technological ~ processes and to  define
unconditional probabilities, which each of states

Epr (k=1,..,K) meets in real production,

and, therefore, it is usually used.

Realization of concrete technology doesn't
provide strict obtaining final properties of a certain
quality (doesn't allow to receive the only
combination of alphabets of exits), it is necessary
for each technological chain to describe the
probabilistic machine gun. The description of
functioning of the probabilistic final machine gun
can be treated so that on any k of a stage of

processing for each couple (gﬂ(k_l),ga(k)) joint

conditional distribution of probabilities of new
states and exits is set. the internal alphabet (the
alphabet of technological random variables) and
the output alphabet terminating , we have couple of
discrete random variables which has to be set by
the joint law of distribution. The number of the
analyzed distributions on each unit is equal to

number of possible couples (é:ﬁ(k—l)’o-a(k))

The law of joint distribution it is possible
to present tables in the tablel.
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Table 1. Joint law of distribution of states and exits to processing stage k.

P P<5ﬂ(k-1) Tag >

P<§ﬂ(k—1) e

<CP(k-1)Cak >

Y I 7K - P k
Yk
Ps Tl Tk Ty
Xy
<& 4\ Ol >
Plk ﬂ(k 1) k flk P<§ﬂ(k_1) oy > P<§ﬁ(k_1) oy > P<§ﬁ(k_1) oy >
: : k) C k) " Uk
<CP(k-1) Cak > ' <Ch(k-1)Cak > <Ch(k-1)Cak > <Ch(k-1)Cak >
_P/J’k ?'Bk Pﬂl(k) Br(k) I:)ﬂf(k)
: ' <SP(k-1) Cak > <SP(k-1) Cak > <CP(k-1) Cak >
P;fﬂ(k_l) o SBk | Py Br(k) - Porik)
<1y 1O <r§ﬁ
Thus requirements have to be fulfilled: L Pﬂ(k)(k ) - Z ﬂy(k)k v
<P 7
Sgﬁk ) %a” < <Sh1) Cax > <
z Z Bruo _1 2.0< Pﬂ(k) <1

gﬂk Exk T}/k GYk

For states and exits the following ratios are

right:

>

3 S P Ta” o

B
fﬂkexk

As a result information can be presented in
table 2.

Table 2. The table of exits of the probabilistic final machine gun, describing the multistage spatial distributed system

Vig-Viy Var--VaL X11- XM Xic1--XkM
4 |- V(k+1)1"v(k+1)(k+1 ! “ Pl(k+l) P7(k+1) PF(k+1)
Tl Lz Tl L S Ay T ey
Triks1)
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Ay Ao

% Ay éEB(l)

<P(C(k+l)11 e C(ksayrka Lo
= CeD Rean) Y

P
(C(k+l)j1(k+l) Sl N

«Ck+)R  IRk41)
(+)k+1 k+1

P
(C(k+1)1J 11 C(k+1) Nes1 3T

L(k+1)

C )
Ck+)R IR
kDR, IRk+1

Every line of the table 2. fﬂl,..,fﬂ ,..,éﬁK

represents separate realization of technology (a
technological chain). Knowing distribution of
probabilities of output properties, it is possible to
allocate such combinations of alphabets of
entrance  sizes and  states  (technological
parameters) which provide a maximum level of the
demanded properties. For this purpose the
combination of alphabets of the output sizes
meeting the requirements of standards gets out. For
example, after realization of technology of
processing on k+1 units, there is a combination

+ _ * ) * ) * )
Ty = Gl Dy ir | DR IR,

It is necessary to pick up the technological
chain (a set of combinations of alphabets of
entrance sizes and states) providing the maximum

probability of hit in 2';. For this purpose it is

possible to use criteria of an assessment of
efficiency of the modes of functioning of difficult
systems. The technological chain having the
maximum value of criterion of communication can
be chosen as optimum technology. If the maximum
value of criterion is reached at combination of
several technological chains described in table 2,
their combination can be used as optimum
technological space.

Theorem 1

The probabilistic final automatic machine
corresponding to the multistage spatial distributed
system consisting of k of cages distinguishes any
option of combinations of alphabets of entrances

Oy, . if there is a way fﬂl,..,fﬂk,..,fﬁ[( from
entrance combinations of alphabets entrances

O, ., in one of output combinations of alphabets
1

T?’k'

Proof
If the table of exits of the probabilistic
final automatic machine contains option of

combinations of alphabets entrances O X for it

there are one or several lines of the table
containing combinations of alphabets of conditions

of each cage of a chain §ﬂ1,--,§,3 ,..,§ﬂK and

frequencies of hits in combinations of output

alphabets T?’k' Therefore, the probabilistic final

automatic machine distinguishes such option of
combinations of alphabets of entrances O, .
Theorem 2
The probabilistic final automatic machine,

distinguishes the multistage spatial distributed
system consisting of k of cages if he distinguishes

all final set of ways éﬂl’..’éﬁl‘"’"’gﬁl( from
entrance combinations of alphabets of entrances

O, ,in one of output combinations of alphabets
1

Ty -

Proof

As alphabets of entrances and conditions
of cages of a chain is terminating, the table of
exits of the probabilistic final automatic machine
terminating also contains all possible options of

combinations of alphabets of entrances G, and

alphabets of conditions of each cage of a chain

§ﬂl,..,§ﬂk ""é’:ﬂx , that is confirmed by table 2.

Thus, all final set of combinations (ways)

fﬁl ,..,(fﬁ ,..,fﬂK from entrance combinations of

alphabets of entrancesG,, , describing the
1

multistage spatial distributed system, gets to one of
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output combinations of alphabetsfj,k . Therefore,

the probabilistic final automatic machine,
distinguishes the multistage spatial distributed
system consisting of k of cages.
Conclusions

The analysis of functions of transitions and
exits of probabilistic final automatic machines
allows to choose optimum alphabets of the studied
random variables and their dimension that allows
to create final machine guns of separate stages of
processing and to describe their functioning.
Functioning or behavior of the final automatic
machine is completely determined and is defined
by its functions of transitions and exits. Function
of transitions establishes dependence of current
states of the automatic machine on the previous
and entrance influences. Thus states (technological
parameters) realized on the previous unit are
considered as the previous. Function of exits
reflects influence of entrance influences and
technological parameters (conditions) for the
weekend of the characteristic.
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