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cercetdrile in proiect se refera variantelor stocastice ale problemelor clasice de control

optimal discret gi proceselor Markov decizionale pe intervale finite qi infinite de timp' Aceste

probleme stocastice dinamice decizionale extind qi generalizeazd problemele clasice deterministe

de control gi au o aplicalie larga la studierea Ei solu{ionarea diverselor probleme aplicative

dinamice decizionale. Rezultatele principale ale proiectului reprezintd metodele 9i algoritmii

numerici noi elaborali pentru solulionarea problemelor stocastice de control qi a problemelor

Markov decizionale cu criteriile de optimizare a costului total cu discount qi a costului mediu per

tranzilie.S-au elaborat gi teoretic s-au argumentat algoritmi numerici noi cu estimalii polinomiale

pentru solutionarea problemelor menlion ate in cazul intervalelor finite de timp bazali pe metodele

progamdrii dinamice directe qi programdrii dinamice inverse. Pentru cazwile problemelor

stocastice dinamice decizionale pe intervale infinite de timp s-au elaborat qi s-au argumentat

algoritmi numerici cu estima{ii polinomiale bazali pe metodele programdrii lineare' bilineare qi

fractionar-lineare. Algoritmii numerici elaborali s-au estimat din punct de vedere a complexitdlii

de calcul gi au fost realizali in formd de soft. Rezultate esenliale noi s-au obfinut de asemenea

pentru lan{urile Markov qi procesele Markov cu recompensa. s-a efectuat analiz' asimptoticd a

comportamentului caracteristicilor probabilistice de bazd qi s-au elaborat algoritmi pentru

determinarea probabilitalilor starilor, matricei limitd, matricelor diferenliale, costului mediu per

trami\ie gi a costului total cu discount. S-au cercetat de asemene procesele Markov ascunse cu

secven{e finale de st[ri ;i sa ardtat c6 aparatul ecuafiilor recurente linear omogene poate fi $ilizat

pentru aflarea caracteristicilor probabilistice de bazd a acestor procese. Rezultatele qtiinfifice

oblinute in perioada anului 2025 vor fi extinse qi generalizate in anul 2026 pentru variantele

multicriteriale Ei de joc necooperatist ale problemelor stocastice de control qi a proceselor

Markov decizionale pentru cazrrile cdnd sistemul dinamic decizional este dirijat de mai multe

persoane. Rezultatele cercetdrilor obfinute in anul curent au fost publicate in reviste cu acces

deschis gi raportate la conferinle nalionale qi internalionale

Rezumat tn limba englezd pentru anul 2025

The research project is addressed to stochastic versions of classical discrete optimal control

problems and Markov decision processes with finite and infinite time horizon. These stochastic

dynamic decision problems extend and generalize classical deterministic control problems and

have a large application in studying and solving various practical dynamic decision problems' The



main results of the project represent new elaborated numerical methods and algorithms for solving

stochastic control problems and Markov decision problems with total discounted cost

optimization criterion and with average cost optimization criterion. Numerical algorithms for

solving the mentioned problems with finite time horizon in polynomial time were elaborated and

grounded based on direct dynamic programming method and inverse dynamic programming

method. For the cases of stochastic dynamic decision problems with infinite time horizon

numerical algorithms with polynomial time estimations were elaborated and grounded based on

linear, bilinear and fractional-linear programming methods. The elaborated numerical algorithms

were estimated from computational complexity of view and were implemented in the

corresponding software environment. New essential results were obtained for Markov chains and

Markov decision processes with reward. Asymptotic analysis of the behavior of basic

probabilistic characteristics was performed and algorithms for determining state probabilities, the

toundary matrix, differential matrices, average cost per transition and total discounted cost were

developed. Hidden Markov processes with final sequence of states were investigated and it was

shown that the apparatus of linearly homogeneous recuffent equations can be applied to find the

basic probabilistic characteristics of these processes. The scientific results obtained during 2025

are planned to be extended and generalized in 2026 for multi-criteria and non-cooperative game

variants of stochastic control problems and Markov decision processes for cases when the

dynamic system is controlled by several persons. The obtained research results in the current year

were published in open access journals and reported at national and international conferences'

Conducdtorul de proiect (numele. prenumele" semn6tura)

Data: 92, | 2. 2.{

L$

10


