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In articolul dat, conform unei aborddari ciber-
netice, se analizeaza sistemele de productie care
pun accentul pe urmdtorii indicatori economici:
rentabilitatea optima (profitul maximal); costul mi-
nim la achizitia si transportarea resurselor; costul
minim pentru distributia si transportul bunurilor
spre pietele de consum, respectarea strictd a tutu-
ror restrictiilor de productie, transport si a nor-
melor de poluare a mediului ambiant. Toate aceste
patru momente enumerate sunt redate, in mod sis-
temic, prin limbajul economico-matematic. Ante-
rior, doar in unele forme simplificate, au fost cer-
cetate cdteva variante de modele de acest gen.
Modelul elaborat poate fi utilizat, de exemplu, la
evaluarea anumitor solutii propuse in dezbateri, la
analiza unui oarecare esantion de scenarii
simulate, iar, in simbiozd cu aplicarea metodelor
de optimizare, poate fi eficient si in obtinerea unor
decizii eficiente.

Cuvinte-cheie: model matematic, profit, pro-
ductie, transport, emisii nocive, functii de poluare.

JEL: C02, C61, D22.

Introducere

Procesele de productie intensiva, deseori si
excesiva, a bunurilor implica o serie de fenomene
negative, unul dintre acestea fiind fenomenul de
poluare a mediului ambiant [1-2]. Atat producerea
propriu zisa, cat si transportarea resurselor la intre-
prinderi, dar si transportarea produselor finite spre
pietele de consum, genereazd emisii nocive. Este
foarte important de a cunoaste (de a cuantifica)
vitezele fluxurilor de emisii. Deoarece, in caz con-
trar, s-ar putea constata, uneori cu mari intarzieri,
dezechilibre nedorite in contextul ecologic, in con-
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In the given article, according to the cyber-
netic approach, are analysed the production sys-
tems that focus on the following economic indica-
tors: optimum profitability (maximum profit); mini-
mum cost for the resources acquisition and trans-
portation of; minimum cost for distributing and
transporting goods to consumer markets; strict
compliance with all production, transport and
environmental pollution restrictions. All these four
listed moments are reproduced in a systemic way
through the economic-mathematical language.
Previously, several variants of models of this kind
were researched only in some simplified forms.
The developed model can be used, for example,
when evaluating certain solutions proposed in the
debates, when analysing some sample of simulated
scenarios, and, in symbiosis with the application of
optimization methods, can be efficient in obtaining
effective decisions.
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Introduction

The processes of intensive, often excessive,
production of goods involve a series of negative
phenomena, one of which is the phenomenon of
environmental pollution [1-2]. Both the actual
production, as well as the transportation of resour-
ces to enterprises, as well as the transportation of
finished products to consumer markets, generate
harmful emissions. It is very important to know
(quantify) the wvelocities of emission flows.
Because, otherwise, unwanted imbalances in the
ecological context could be detected, sometimes
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textul sanatatii populatiei, dar si in privinta altor
indicatori importanti.

Agentii economici, implicati in producerea
bunurilor, in asigurarea cu factori de productie, in
comercializarea produselor, gestiondnd sistemele
de productie la un anumit nivel de rentabilitate,
trebuie sa ia In calcul si situatiile in care fiecare
activitate, in mod separat, dar si in ansamblu, dau-
neaza mediului ambiant.

Scopul lucrarii constd in analiza integrd a
activitatilor sistemelor de productie, care: au ca
obiectiv maximizarea profitului; organizeaza inde-
pendent transportul resurselor si a bunurilor pana
la destinatie; respecta regulile u privind la protec-
tia mediului.

Metode aplicate

Metodele utilizate in acest studiu sunt meto-
dele fundamentale ale ciberneticii economice, cum
ar fi metoda modelarii, metoda de analiza si me-
toda de sinteza. Desigur, pentru testarea modelului
deja construit, dar si pentru aplicarea in practica a
acestuia, de o importantd majora ar fi si metoda de
simulare [3].

Totodata, e important de remarcat ca la opti-
mizarea modelului propus sunt utile si unele cunos-
tinte temeinice din domeniul programadrii liniare si
neliniare, analizei convexe [4-5]. Rezolvarea proble-
melor concrete necesitd aplicarea metodelor de
optimizare nediferentiabile, in simbiozd cu metodele
de decompozitie (deoarece, real, problema s-ar putea
caracteriza ca o problema de mari dimensiuni) [6].

Rezultate si discutii

In lucrare se analizeazd un model de tipul
transport-productie-transport, in care resursa
i(i=1,m), in volum de X; unititi, este procurati de
la un singur furnizor, iar bunul (produsul) j(j=1,n),
in cantitatea y;, se oferd unui singur consumator
(sau se realizeaza pe o singura piatd) [7].

In realitate (sau mai adecvat), fiecare sistem
de productie ar putea achizitiona resursa de tipul i
de la mai multi furnizori si, respectiv, comercializa
produsul j mai multor consumatori (sau pe mai
multe piete de bunuri). O asemenea situatie, dar
fara a lua n calcul cele doua componente de trans-
port (a materiei prime de la furnizori pana la intre-
prindere, dar si a bunurilor produse de la intre-
prindere pana la consumatori), a fost analizatd in
publicatia autorilor: A. Godonoaga, St. Blanuta, B.
Ciumacov, editata in Kiev, anul 2019 [8].

Lucrarea mentionatd imbind iIntr-un intreg
ideile expuse 1n lucrarile citate anterior. Astfel, fie
ca fiecare factor de productie i(i=1,m) poate fi
procurat pe m; piete. Similar, produsul j(j=1,n) ar
putea fi directionat (transportat) spre n; piete de
bunuri si servicii.
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with long delays, that of the population’s health,
but also regarding other important indicators.

Economic entities, involved in the produc-
tion of goods, in providing production factors, in
the marketing of products, managing production
systems at a certain level of profitability, must also
take into account the situations to which each
activity separately, but also some activities as a
whole, harm the environment.

The aim of the work consists in the integral
analysis of the activities of the production systems,
whose objective is to maximize profit, indepen-
dently organizes the transportation of resources
and goods to their destination and comply with
environmental pollution requirements.

Research methodology

The methods used in the current research are
the fundamental methods of economic cybernetics,
such as the modelling method, the analysis method,
and the synthesis method. Of course, for testing the
already built model, but also for its practical
application of major importance would be the
simulation method [3].

At the same time, it is important to note that
some thorough knowledge in the field of linear and
non-linear programming is useful in optimizing the
proposed model, convex analysis [4-5]. Solving con-
crete problems requires the application of non-diffe-
rentiable optimization methods, in symbiosis with
decomposition methods (because, in fact, the problem
could be characterized as a large problem) [6].

Results and discussion

The given paper analyses the transport-
production-transport type model, in which the
resource i(i=1, m), in volume of x; unity, is procu-
red from a single supplier, and the good (product)
j(i=1,7n), in quantity yj, is offered to a single con-
sumer (or performed in a single market) [7].

In reality (or more appropriately) each pro-
duction system could purchase the resource of type
i from several suppliers, and, respectively markets
product j and respectively markets product j to
multiple consumers (or across multiple goods
markets). Such a situation, but without taking into
account the two transport components (of the raw
material from the suppliers to the enterprise, but
also of the goods produced, from the enterprise to
the consumers), was analysed in the publication of
the authors: A. Godonoaga, St. Blanuta, B. Ciuma-
cov, edited in Kiev, year 2019 [8].

The above mentioned work combines into a
whole the ideas presented in the previously cited
works. Thus, let each factor of production
i(i=1,m) can be purchased on m; markets. Simi-
larly, the product j(j=1,n) could be directed (trans-
ported) to n; goods and services markets.
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Se vor folosi urmatoarele notatii:

Si(si=1,m; ) — indicele pietei de resurse i;
li(li=1,n;) — indicele pietei de bunuri si servicii J;
tTiSi:l,...,TT'lsi — numadrul traseului de la piata s; de
resurse i spre sistemul de productie (pentru
comoditate se va atribui: ky = ¢r;"%, Ky = Tr;’™");

L L . .
tbj’ =1,...,Tbj’ — numadrul traseului de la sistemul de
productie spre piata lj de bunuri j (se va atribui:

Iy Iy

k2 = tb-], KZ = Tb]),

. k ] ] - - -
x;"* € [0;x,5F1] — cantitatea resursei i, care
urmeaza a fi transportatd de la piata de resurse S;,
spre sistemul de productie, pe traseul ky(k;=1, K;);
_sl-_k1 . .o .
X;""* — capacitatea maxima de transport a resursei
i de la piata s; pe traseul k; spre intreprindere;

ljk . ..
u/"* € [0;@'7*2] - cantitatea bunului j care se va

transporta de la sistemul de productie spre piata |
de bunuri j pe traseul ky(k,=1, K5);

_ljko

u’ " - capacitatea maxima de transport a bunului

J spre consumatorul I pe traseul k.

Pentru claritate, se propune schema din
figura 1.

The following notations will be used:
si(si=1,m; ) — resource market index i;
Ij(lj=Tnj) — goods and services market index j;
tris":l,...,Tr ! — route number from the market s;
of resources i to the production system (for

convenience it will be assigned: k; = 7",
K, = Trisi);

li li .
tbj’=1,...,TbjL route number from the production

system to the market |; of goods j (will be assigned:
ky = tb/, K, = Th});
x77*1 € [0; %] — the amount of the resource i,
which is to be transported, from the resource
market s;, to the production system, on the route
kl(klzTKﬂ;

Z77%1 _ the maximum carrying capacity of the
resource i from the market s; on the route k; to the
enterprise.
u;"'kz € [0;@'*2] — the amount of the good j
which will be transported from the production

system to the market I; of goods j on the route

ka(k2=1, K3);
ik . .
ﬁ;” ? _ the maximum transport capacity of the

good j to the consumer I; on the route k.
For clarity, the scheme in figure 1 is pro-
posed.

ko =1

Piata s; de resurse .
Oferta: X, /Market
5; of resources i.

Offer: x,°t

Sistem de productie.

Oferta bunului j: 35 /

Production system.

Supply of good j: y;

Piata /; de bunuri ;.

z lj
Cererea: };

" |Market {; of goods .

Demand: }j Y

Figura 1. Schema de organizare a transportului resursei i si a bunului j /
Figure 1. Resource i and good j transport organization scheme

Sursa: elaborata de autori/ Source: Developed by the authors

In contextul figurii 1, se va preciza:

In the context of figure 1, it will be specified:

X = Zzi:1xl ,i=1m (1)
x;t = 1}:1:1xisuk1 ;0< xisi <x°, 2
nj i . nj l;
uj =y 1uj1 = min {yj;zl;:lyjl}’ (3
(U
=5t <) @
ik
Zkz—l ]] ? 1 (5)
unde: where:
yj = Zj:l yjlj — volumul total de ofertd a yj = ZZ_":l y].lj — the total supply volume of
bunului j; the good j;
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yjl"’k2 — oferta planificati pietei [;, pe traseul yjlj'k2 — the planned supply to the market J;
ky; on the route k;
i .. i .
y;/ — volumul de ofertd a bunului j, pentru y;’ —the supply volume of the good j for the
consumatorul (piata) | consumer (market) I;.
Se va nota: It will be noted:
Costy = N, Yol 1 xt (6)
- costul tuturor resurselor care urmeaza a fi - the cost of all resources, to be procured in
procurate pe pietele factorilor de productie, the markets of the factors of production,
unde: 7%/(s; = 1,m;) este preful resursei i where: 7%(s; = 1,m;) is the price of
pe piata S;. Valoarea risi poate fi constanta resource i on the market s;. The value risi
sau dependentd de cantitatea x;". can be constant or quantity dependent x;*;
Transportul cantitdtii X; de la piata S; pana la Quantity transport x;, from the market s; to
sistemul de productie necesita costul sumar: the production system requires summary costing:
ik ik

Zk1—1 e ()
iar traseului ki, se admite, ii corespunde functia and the route k;, admittedly, the function of
de poluare: pollution corresponds to it:

o = (®)
aici dis"’k1 este un coeficient proportional lungimii here dis"’k1 is a coefficient proportional to the
traseului kj. length of the route kj.

Prin urmare, costul total, conditionat de Therefore, the total cost, conditional on

transportarea tuturor resurselor de la toate pietele transporting all resources from all markets to the
pana la intreprindere, se estimeaza conform expresiei:  enterprise, is estimated according to the expression:

ir k i-k
Cost, = Yt 12 1Zk1_1 Si 1-xf * 9)
In mod similar, transportarea volumului u; Similarly, volume transport u;j the product j
de produs j pana la consumatorul (piata) l; implica to the consumer (market) I; implies a summary cost
un cost sumar egal cu: equal to:
Liky,  Liky
Zkz—l ¢’ uj] (10)
si traseului kj, se presupune, ii corespunde functia and the route k,, presumably, it corresponds to the
de poluare: function of pollution:
Lp]{f'kz _ Dlj k2 }11 ke , (11)

unde: D].lf’k2 se considera o marime proportionala where: D].l"’k2 it is considered a quantity propor-
lungimii traseului k,. Astfel, poate fi evaluat costul tional to the length of the route k,. Thus, the total
total al transportului tuturor bunurilor de la cost of transporting all goods from the production
sistemul de productie padnd la toate pietele de system to all consumer markets can be assessed:
consum:

Uk, Lk
Costs = 121 —121(2_1 ]’ fou (12)
In raport cu bunul j si piata I,—(I,—zl,nj), se In relation to the good j and the market
defineste functia [8]: l;(1i=1,n;) the function is defined [8]:
TNTRNE U (1l
I/J'.](yj],Yj]) = CJ.’an{yj’;Yj’} P max{O y } Q; max{O Y - } (13)

which expresses the income conditional on the sale
of the good j on market I; at the price C‘jl",
excluding losses caused by situations where supply

care exprima venitul conditionat de comerciali-
.. . Ly A

zarea bunului j pe piata lj, la pretul Cj , excluzand

pierderile cauzate de situatiile 1n care oferta depa-

Ny ——M Revista / Journal ,, ECONOMICA” nr.3(125) 2023
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ol . 3
seste cererea (yj’ >Y’ ) sau In care se creeazd
o TR,

situatie de deficit (Y] ">y )

Venitul ipotetic al intreprinderii (V) se
determind prin expresia:

n;
V= 2?21 le]=1 ‘6

formula de calcul al profitului ipotetic (R) fiind:

R =V — Cost; — Cost, — Costs.

Desigur, se doreste o asemenea planificare
(dar si realizare) a activitatilor, pentru care indica-
torul R ar atinge valoarea maxima posibila.

In continuare, se vor expune restrictiile ce
tin de procesul de productie, dar si cele care
exprimd marjele de poluare a mediului, in raport cu
activitatile de transport si cu activitatile de pro-
ductie a bunurilor.

In mod logic, se deduce urmitorul model
decizional, unde functia obiectiv are aspectul:

R(X,y,UY) -

Restrictiile ce tin de transportarea resurselor

o byl
Oy Y7,

exceeds demand (yjl" > le"), or when a deficit
R . . lj lj
situation is created (YJ > y; )

The hypothetical income of the enterprise
(V) is determined by the expression:

(14)

the formula for calculating the hypothetical profit
(R) being:
(15)
Of course, such planning (but also realiza-
tion) of the activities is desired, for which the R
indicator would reach the maximum possible value.
Next, the restrictions related to the produc-
tion process will be exposed, but also those that
express environmental pollution margins in rela-
tion to transport activities and with goods pro-
duction activities.
The following decision model is logically
deduced. The objective function has the form:

Xy - (16)
The restrictions, related to the transportation

i sunt: of resources i, are:
m; K s,k
z:siL=1 z:ki=1xil t= X (17)
Si —Si
Xt <Xt (18)
X < 79 =T K. (19)

Restrictiile, conditionate de livrarea bunu-
rilor j, au urmatoarea forma:

The restrictions, conditional on the delivery
of goods j have the following form:

; Lik
Z-j=1 z:Ik(2=1uj] f =, (20)
. nj i
u; = min {yj; Zz,-]=1 Y ]}, (21)
lj,kz _lj,kz
o<su/” <@/, (22)

unde: [yj ; E] este intervalul estimat si acceptat
de output-ul posibil pentru produsul j;

Z}lzlai]-y]- < bi + xi,i =1,m,

unde:

a;j = 0 — coeficientul tehnologic (care sem-
nificd cantitatea resursei i necesard pentru a pro-
duce o unitate de bun j);

b; — cantitatea resursei i care ar fi deja in
posesia producatorului.

Urmeaza, in continuare, includerea in model
si a acelor constrangeri (restrictii) impuse pentru a
nu incélca normele de poluare a mediului in pro-
cesul de transportare a resurselor, de obtinere
a bunurilor si de transportare a acestor bunuri
spre consumatori. Acestea vor fi definite cores-
punzator, astfel:

Revista / Journal ,, ECONOMICA” nr.3(125) 2023

where: [ Vj; y_j] is the estimated and accepted
range of possible output for the product j;

(24)
where:

a;j =0 — the technological coefficient
(which signifies the amount of resource i needed to
produce a unit of good j);

b; — the amount of resource i that would
already be in the producer's possession.

Next is the inclusion in the model of those
constraints (the restrictions) imposed in order not
to violate the rules of environmental pollution in
the process of transporting resources, to obtain
goods and transport these goods to consumers.
These will be properly defined as follows:
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ik —SiKq
(pl < (pl 1
—SiKq

(25)
o; — valoarea plafon de poluare pe @f‘ K1 _ the pollution ceiling value on the route k;
traseul ky in raport cu resursa i;

relative to the resource i;

ki~
Tt Thla @7 = P (26)
{; — valoarea plafon de poluare in raport cu ¢; — the pollution ceiling value in relation to the

resursa i, pe toate K; trasee:

resource i on all K; routes:

PG) = T KO < P, @7
P(v) < By (28)

unde: where:
Pj(yj) — functia de poluare, in raport cu Pj(yj)—the pollution function in relation to

bunul j, depinde de volumul y; al acestui bun (poate
fi liniara sau neliniara);

P] — valoarea plafon de poluare in raport cu
bunul j;

P — marja superioara de poluare in raport cu
toate cele n bunuri;
Lka q_,l] K2

W,
J

(29)

lTJ].lj’kz— plafonul de emisii la organizarea
transportului bunului j pe traseul k»;
\T’j — valoarea maxima admisibild de poluare
a mediului la transportarea bunului j pe toate cele
K; trasee.

lj —1Zk2—1

Analiza modelului

Este important de mentionat ca in calitate de
variabile de control, in cadrul modelului (16-(30),
cu eclementele definite prin relatiile (1)-(15),
Servesc:

1) marimile x** pentru : k; = tr” = 1,...,

K, = Tris" ;pentrus;=1,..., m;; pentrui=1,..,m;
2) marimile u”"* si y""* pentru k, =

tb}j = K, = Tb;j; pentru l; = 1,..., n;; pentru j

=1,.,n;

Remarci! Variabilele x;'si x;sunt total

Spky

. lj . lj
determlnate dex;"™, iar ul, usio ), yp- de

Ljpkz
u gl yj
In conditiile pietei perfecte [9], atat pe piata
factorilor de productie, cat si pe piata de bunuri si
servicii, usor se constatd cd functia obiectiv R(),

Si k lik .
ca functie dependenta de Varlabﬂele x0T, uj’ Zsi

? si liniara fatd

, corespunzator.

Lk,
y].’ , este concava 1n raport cu y].

de xJ* L uie
J

merate sunt descrise prin inegalitati liniare, ceea ce

denotd ca modelul in intregime se referd la clasa

modelelor convexe [5]. Prin urmare, una din caile

. Suplimentar, toate restrictiile enu-
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ke

the good j, it depends on the volume y; of this good
(can be linear or non-linear);

Pj — the pollution ceiling value in relation to
the good j;

P — the upper margin of pollution in relation
to all the n goods;
lj,k2

W
J

(29)
lT’].lf’ - the emission ceiling when organi-
zing the transport of good j on the route ky;
lT’j — the maximum admissible value of
environmental pollution when transporting good j
on all those K; routes.

lkz

<Y (30)

Analysis of the model
It is important to note that as control
variables, within the model (16)-(30), with the
elements defined by relations (1)-(15), they serve:
3) sizes xl.si'kl, for: k, = trl.si =1,.,K =
Tr’t; forsi=1,.,m;; fori=1,..m;
4) sizes uj"'kz and yjl"'k2 for k, = tbjl" =1,.,
K, = Tb].lf; forlj=1,.,n;;forj=1,.,n;

Remark! Variables x;"and x; are totally

Siy k1

determined by x; but u;j, u; si y]-lj, yj - of

u;j and the appropriate yjlf’k2

Under perfect market conditions [9], both
in the factor market and in the goods market and
services, it is easy to see that the objective
function R(*), as a function dependent on the
Si "1,ul"‘k2 si yl"’k2 , is concave with

J
respect to y; bik2 and linear with respect to xsl o

Lks

variables x;

Additionally, all listed restrictions are

described by linear inequalities, which denotes
that the model as a whole refers to the class of
convex models [5]. Therefore, one of the ways to
numerically solve the model would be to apply the

Revista / Journal ,, ECONOMICA” nr.3(125) 2023
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de solutionare numerica a modelului ar fi aplicarea
modificarii metodei proiectiei gradientului genera-
lizat [6], care detaliat se descrie in lucrarea
»Modele economice nediferentiabile. Aspecte deci-
zionale” [10]. Doar ca, este necesar si de specificat
formulele de calcul ale gradientilor, mai bine zis a
derivatelor partiale, in raport cu variabilele xf vkt
ljka

. Lk .
u; sl yj’ ?, ale functiei R(*). Acestea se vor nota

astfel:

modification of the generalized gradient projection
method [6-Shor N.Z.], which is described in detail
in the paper [10]. Except, it is worth mentioning
that the calculation formulas of the gradients, or
rather of the partial derivatives, in relation to the

variables xis"’kl, u}"’kz si y; , of the function
R(®). These will be noted respectively:

jka

R'(x5%1), RY (u;j'kz) siR' (yjlj'kz).

Reiesind din forma de reprezentare a func-
tiei R(*), se deduc urmatoarele formule:

Based on the form of representation of the
function R(*), the following formulas are deduced:

R'(xisi'kl) = —pSi_ r_Si.k1'

R () -

g Ky
l; ik L

J = 2 ]

Cj ,daca E Y Y} ,

()=

Remarca! Modelul elaborat (16)-(30), din
punct de vedere al optimizarii, devine si mai
complex, daca cel putin una dintre pietele descrise
nu corespunde formei perfecte de piatid. Aceste
situatii pot genera modele matematice, care, deja,
nu pot fi analizate si optimizate folosind instru-
mentele aparatului convex. Desigur, asemenea
cazuri prezintd interes teoretic, dar si aplicativ.

Modelul elaborat descrie situatii complexe
de proiectare a deciziilor pentru agentii economici
din sectorul de productie. Complexitatea, in mare
parte, e determinatd de natura incertd a ofertei de
resurse, a cererii de bunuri, dar si de formele de
dependenta a functiilor de poluare. Printre avanta-
jele modelului pot fi enumerate urmatoarele: 1) este
un instrument util, dar si comod, pentru analiza
activitatilor unei mari diversitati de intreprinderi;
2) nu prezintd dificultdti pentru realizarea unor
simuldri a factorilor de decizie; 3) in situatii de
certitudine, folosind algoritmi relativ simpli, ofera
variante aproximative, dar eficiente, de decizie.

Concluzii

Luand in considerare legatura interdepen-
denta dintre activitatile economice (preponderent
cele de productie, dar si cele de transport) si me-
diul ambiant, se pot obtine modele tot mai adecvate
de descriere a realitatii. Desi, acestea din urma pot
avea diferite grade de complexitate in aspectul
cercetdrii si aplicabilitatii, un lucru este cert: un
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l l . Lpk;
Cj + Qj,dacaZyj <Yj,
k

L ! L
K2
_C-]

j 1

ky=1

L

_ lj o lj,kz lj
L I;,dacaZyj >Y}..

Remark! The elaborated model (16)-(30),
from the point of view of optimization, becomes
even more complex, if at least one of the described
markets does not correspond to the perfect market
form. These situations can generate mathematical
models that cannot already be analysed and
optimized using convex apparatus instrumentation.
Of course, such cases are of theoretical, but also
applied interest.

The elaborated model describes complex
decision design situations for economic agents in
the production sector. The complexity, to a large
extent, is determined by the uncertain nature of the
supply of resources, the demand for goods, but also
by the forms of dependence of the pollution
functions. Among the advantages of the model can
be listed as follows: 1) it is a useful and convenient
tool for analysing the activities of a wide variety of
businesses; 2) it does not present difficulties for the
realization of simulations of the decision-making
factors; 3) in situations of certainty, using relati-
vely simple algorithms, they offer approximate, but
effective, decision options.

Conclusions

Taking into account the interdependent link
between economic activities, (mainly those of
production, but also those of transport) and the
environment, more and more appropriate models
can be obtained to describe reality. The latter can
have varying degrees of complexity in terms of
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pand cu compararea unor scenarii ipotetice si ter-
minand cu fundamentarea unor variante ,,rationale”
sau chiar optimale.

Desigur, daca s-ar cere propuneri concrete
de solutii optime in asemenea procese de luare a
deciziilor, ar fi necesar de analizat proprietatile
modelului in cauza, de elaborat algoritmi numerici,
care, in mod argumentat, ar asigura obtinerea aces-
tor solutii in timp real.

research and applicability. But one thing is certain:
a valid model offers a lot of possibilities, starting
with the comparison of some hypothetical sce-
narios and finishing with the substantiation of
some “rational” or even optimal variants.
Obviously, if concrete proposals for optimal
solutions were required in such decision-making
processes, it would be necessary to analyse the
properties of the model in question, to develop

10.
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numerical algorithms, which, arguably, would
ensure obtaining these solutions in real time.
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