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Tema: 1.1.19. TEOPUA HA BUOYPKALIMUTE U NPUNOXEHUA
BIFURCATION THEORY AND APPLICATIONS

Nexrtop: pou. a-p Metbp Pawkos
Assoc. Prof. PhD Peter Rashkov
E-mail: p.rashkov@math.bas.bg
Ten.: 02/ 979 38 46

Xopapuym: 20 yaca nekuyum n 20 yaca npakTUYECKU yNpaXHEeHMUS

AHoTauus:
Teopusita Ha GudypkaumumnTe n3cnegsa KavyeCTBEHUTE NPOMEHN B AWHAMMKATA Ha pasrnexgaHara cuctema,
KoraTo BapupaT eaMH unu noeeve napameTpu. KypcbT faBa yBOL B OCHOBHWTE WAeW W pesyntaTth oOT
OuypkaLUMOHHMS aHamM3 Ha HENpeKbCHATUTE AWHAMUYHM CUCTEMM W pasrnexga npunoXeHus B
MaTeMaTN4ecKoTO MoaenupaHe B GuonorusTta u Haykute 3a xusota. OCHOBHATA Lien e knacudukaumusita Ha
nokanHuTe GudhypkaLmm Ha BEKTOPHM NosieTa W peLlaBaHeTo Ha HENMHENHN YPaBHEHUS C MOMOLLTA Ha YUCTEHO
npogbimkeHne. KypcbT npeactaBs OCHOBHWTE TEOPETWYHM KOHLUENUMM WM W WAKCTPUPaA NpaKTUYECKH,
M3MON3BalkM MONYNSPHUS NakeT 3a umcneHo npopbimkeHne MatCont, ocHoBaH Ha MATLAB. e Gvgat
pasrnegaHu NpUMepHU MOZEenu ¢ MOTMBAUMA OT ekororusdTta W enugeMuonorsdra, Kouto MncTpupar Kak
morart fa 6baat npecMeTHaTI paBHOBECHS, NEPUOANYHM OPOUTI M TEXHUTE NoKanHu Gudypkauun.
Annotation

Bifurcation theory studies the qualitative changes in the dynamics of a system under consideration
when one or more parameters vary. The course provides an introduction to the basic ideas and
results of bifurcation analysis of continuous dynamical systems, and discusses applications in
mathematical modeling in biology and the life sciences. The scope of the course is the classification
of local bifurcations of vector fields and the solution of nonlinear equations using numerical
continuation. The course presents the main theoretical concepts and illustrates them in practice using
the MATLAB-based package MatCont for numerical continuation. Example models with motivation
from ecology and epidemiology will be considered, which illustrate how equilibria, periodic orbits and
their local bifurcations can be calculated.

HeoOxoanMmu npeaBapuTeniHN 3HaHUA:
Teopus Ha guHaMuUyHUTE cucTemm, NiuHeitHa anrebpa, OBukHOBEHM AndbepeHLManHu ypaBHeHMs

Prerequisites:
Theory of dynamical systems, Linear algebra, Ordinary differential equations

KomneTeHTHOCTH, NpuaoOoUTK B pe3ynTart Ha 06y4eHueTo:
[loKTOpaHTUTe, KOUTO U3MNON3BaT MOLENN, ONUCaHN C OBUKHOBEHW AntepeHLMarnHn ypaBHeHus, Lwe fobust
3HaHUS 32 OCHOBHUTE NOHATMS B BUCDYPKALIMOHHUS aHANM3, KaKTO 1 YMEHMUS 3a YUCTEH aHamnua, OCHOBaH Ha
MeToAa 3a NpogbiikaBaHe Ha pelleHusiTa Ha AWHAMUYHUTE CUCTEMM B 3aBMCMMOCT OT MpOMsHaTa BbB
BXogHuTe napameTtpu. Le 6baar passutu n ymeHus 3a nporpamupaHe Ha YucneHata 3agadva B naketa 3a
uncneHo npogbmkerne MatCont, ocHoaH Ha MATLAB

Competencies acquired:
Doctoral students who use models described by ordinary differential equations will gain knowledge of the basic
concepts in bifurcation analysis, as well as skills in numerical analysis based on the method of continuing the
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solutions of dynamical systems depending on the change in input parameters. Skills in programming the
numerical problem in the MATLAB-based package MatCont for numerical continuation will also be developed.
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