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Abstract: In this paper, a special case of unbalanced model of production and consumption
has been explained. The proposed method consists of introducing balance certain ordering
relationship in the set of consumers. This method may help decision-makers in the
management of essential logistics processes.
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Introduction

In [1], [2] an iterative method for balancing the production and consumption model
has been described. In this model we have the following:

a)  supply-demand vector p= (ply P, pn) , Where p, )0 for

i=1 2...m¢{n ( p, - demand of i ™ contractor), p; ¢ 0 for
th

j=m+1m+2,...,n (supply of |
P,+P,+...+P (0,

b)  maximum concession vector u=(u,,...,u,) (u; >0 - the size of the
maximum possible concession of i ™ contractor), such that
p, +uU, +p, +U, +...p, +u, =0

c)  vector a:(al,az,...,an), a; - concession weight of i ™ contractor.

contractor)  such  that

Taking p° =p, a =a dla s>1 we defining the size of

re =—(pf’1+...+ pf{l) 1)
N :{ i<n ) aijlrjgui} 2)
j<s
a® = (af, ...,aﬁ) 3)
where

. 0 dla igN°® @

ai = _

a>*(B*%)" dlaieN®
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B'= Y aj* (5)

jenst
N =N*1\ N° (6)
Where N°={. ...,n} (7)
p* =(ps..... p) )
where
pot+r*-a’™ dla  ieN®
p’ = p; +U; dla  ieN’ ©)
pst dla ie U N’

s

Iteration process, described above, ends for s-Miteration, such that r® =0 .

Iteration steps and number of contractors

In this article, we prove that the number of iteration steps does not exceed the
number of contractors.
Statement 1.

=0 J—
If N =n=3s <ni N =0 the N° set can be presented in the form of
disjointed subsets.

N°=N"UN’U...UN""UN™ (10)
(see [2]).
If for every i<n-1 N' = @, set N"' can include at least one element. If

Nt = @, then N' i san empty set (NncN"‘lj . If N"t% @, then

N =N"UN" =i}

Because for every j<n-1 Nj # @, then:

pit =p? +u; for i=i, (11)
and P =pP+ Y rjalt (12)
j<n-1
In [3] demonstrated that

ST At =t (13)

n n-1 n
Douj—u + oy rlalteralt =—>"p; (14)

j=t j=1 j=1
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n

or, Z(Uj +|Oj):“i0 —if"ai‘? (15)
1

=1

n .
Thus, from the set properties N° Zr‘ai’;1 <u, itfollows that I, €N " thus the set
j=1

N" =@. What ends the proof of the statement 1.
Statement 2.

=0
f N =n =3s < n:p/+p;+...+p; =0.

The proof
To determine r®, a®, p°® and adding and subtracting
0= (pi —pi*+r* 2} —r'a) (16)
ieN®
We have:
n
Spi= Tt Yrait e Yo +py —pit - rtart)-
i=1 ieN® jenst ieNs
= > (uy —r* a4 (2 —pt) .+ 52 —pit))=
ieﬁs
= (ui —rfa;t —rlap —...- rs‘laf‘z)z Z[ui —era{lj (17)
ieﬁs ieNS iss

To determine the set N° and N~ shows, that for every ieN’ thereis inequality
- n —
u; ) Y. riai™ . Therefore ) p’ =0« N =0.
j<s i=1

From the statement 1 shows that there is s<n, such as N° =@ What ends the
proof of the statement 2.
Statement 3.

If Z pis =0,to0 ps =ps+l
i=1
Proof:

If > p; =0,to r* =0,
i=1

Therefore for every ie N°,r*"!.a} =0and > r'a)™ <u; &> rla/ <y

j< s+l j<s

. . — —s+l . .
Therefore, N°® and N°* sets are identical and N° and N sets are identical as
well.
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Therefore
pi™t =p; +ra; =p; for ieN® (18)
pis*lzpi0+ui =p; for ieN’ (19)
pi=pd forieu N’ (20)

iGs

Therefore, for ie N° p° = p®™ what ends the proof of the statement 3.

Summary

Practically, this means that of the vector p is fully corrected, every next iteration

does not bring any changes in the demand and supply of contractors, and,
moreover, the algorithm should be included in the moment of overall vector
correction p . The steps of iteration does not exceed the number of contractors.
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PODSTAWOWA WEASNOSC PROCESU ITERACYJNEGO ROWNOWAZACEGO
NIEZBILANSOWANY MODEL PRODUKCYJNO-KONSUMPCYJNY

Streszczenie: W artykule tym zostaly udowodnione podstawy teoretyczne dotyczace liczby
algorytmoéw iteracyjnych, ktore prowadzg do zréwnowazenia niezbilansowanego modelu
produkcyjno-konsumpcyjnego. Zaproponowana metoda dotyczy réwnowazenia pewnych
zwigzkoéw tworzenia zamowien w grupie konsumentow. Ta metoda moze pomoc decydentom w
zarzgdzaniu podstawowymi procesami logistycznymi.

Stowa kluczowe: proces iteracyjny, model produkcyjno-konsumpcyjny
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