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1. Cucremu B38€MOﬂiIO‘-II/IX YaCTUHOK Y MApKOBCBKHUX CEPENOBNIAX

2. Systems of interacting particles in Markov media

Pedepar:

1. OpepskaHi piBHSHHS TUIY TesierpadpHOro Ijisl WibHOCTI PO3MOAITY IOJIOKEHHS YaCTUHKHY, 110 PYXa€ThCSI 110
NpsAMIil if fiero nmpouecy nepeMrKaHH4, Y SIKOro 4ac MiXK JIBOMa IIOCJIiJOBHUMU 3MiHaMU IIBUIKOCTI Mae
y3araJlbHEHUI €pJIaHTiBCbKUM pO3IoLin. Po3po6ieHO MEeTO, pO3B 3Ky TaKuX AU epeHLialbHUX PiBHIHD 32

I OTIOMOTOI0 AOCIiIKEHHSI MOHOT€HHUX (PYHKIIii1 Ha acOLili0BaHUX KOMYTaTUBHUX anredpax. 3HalAeHO SIBHUN
BUIJISLZ, PO3IIOAIIY TPAHAYHOTO IT0JIOKEHHS YACTUHKU [IJIs 3aracalodyux €BOJIOLINA Ha IIPSIMIN y BUTIAAKY
PiBHOMIPHOTO i epJIaHriBCbKOTO pO3IOiiB IepeMUKaloYuX NpoLeciB. [IokasaHo, 10 XapaKTepUCTUYHA (PYHKLs
PO3IOLiNy YaCTUHKY, L0 PYXA€ThCS B 6araTOBUMiPHOMY NIPOCTOPI 3 BUNAIKOBOIO IBUIKICTIO, SIKa IEPEMUKAETBCS
3arajibHMM IIPOLIECOM BiIHOBJIEHHS], 3a[I0BOJIbHSIE iHTETpajIbHE PiBHSIHHSA TUITY 3TOPTKU. JJOCIII>KEHO T€OMETPUYHI
XapaKTEPUCTUKUA CUCTEM B3a€EMOJIi0YNX YACTMHOK 3 MAPKOBCHKUMU NIEPEMUKAHHSAMMU Ta X ACUMIITOTUYHY

[IOBEJiHKY IIPY HEOOMEKEHOMY 3POCTaHHI 4acy.

2. This thesis is devoted to stochastic processes with Markov and semi-Markov switching times that model both
the motion of a particle in a multidimensional space and interacting particles systems on the line with Markov



switching. A telegraph-type equation is introduced for obtaining the pdf of the position of a particle moving along
a line with velocities driven by a switching process having a generalized Erlang distribution. A method for solving
these partial differential equations by means of monogenic functions on the associated commutative algebras is
developed. It is obtained an explicit form for the distribution of the particle's limiting position of fading evolutions
on the line in the cases of uniform and Erlang distributions of switching processes. It is proved that the
characteristic function of a particle moving in a multidimensional space with random velocities driven by the
general renewal process satisfies the integral equation of convolution. Geometrical characteristics of systems of
interacting particles with Markov switching and their asymptotic behavior as time tends to infinity are studied.
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