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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 27.31, 27.35

Tema guceprauii:
1. IcHyBaHH# i acUMIITOTUYHA ITOBEiHKA PO3B'sI3KiB 33424 MaTeMaTU4YHOi (Pi3uku

2. Existence and asymptotic behavior of solutions to problems of mathematical physics

Pedepar:

1. Tlepmmii po3nin gucepTalii IpUCBIYEHAN TOCIIKEHHIO HEKOMIIAaKTHOI BapialiliiHoi 3apa4i 4151 QyHKIioHany
l'in36ypra-Jlanzay B Kjaci KOMIJIEKCHO3HAUYHUX (QYHKLIN 3 OGUHUYHUMU aOCOTIOTHUMHY 3HAaYEHHSIMU Ha MEXKi
0071aCTi Ta 3aJaHMU CTEIIeHSIMU BiloOpakeHHs Ha ii 3B'sI3HUX KOMIIOHEHTaX. [106y0BaHO HOBY TEOPil0 TaKKX
3a/1a4: 30KpeMa, JOCiI)KEeHO IUTaHHs iCHYBaHHS / BiICYyTHOCTI I7106a7IbHUX MiHIMi3aHTIB i3 3ajlaHMMU CTENIEHSIMU
BiJOOPa’KE€HHS; PO3BUHYTO BapialliliHUI MeTOZ, 17151 NOOYL,0BU JIOKAJIbHMX MiHIMI3aHTIB 3 HYJISIMU (BUXOPaMM);
BUBYEHO CUHTYJISIPHY aCUMIITOTUYHY IOBEJIiHKA MiHIMi3aHTIB i BCTAHOBJIEHHS TPAaHNUYHI TI0JIOKE€HHS BUXOPIB 61
MEXi; DOCIiI)KEHO CTPYKTYPY nociigoBHocTel [Tana-CMmae i 4OBEIEHO iCHYBaHHS KDUTUYHUX TOYOK TUITY
nepesaiy. Y Ipyromy po3zili PO3BUHEHO METOIU NOCIiIPKEHHS CIIEKTPAJIbHUX 3a/1a4 [1J11 CUHTYJISIPHO 30ypEeHUX
HECHMETPUYHUX eJINTUYHUX ONlepaTopiB. 3HaiileHO e(EKTUBHY 3a7jaydy, 0 OMMCY€e ACUMIITOTUYHY [TOBEIiHKY

OCHOBHUX CTaHiB 3a7ad4i [lipixjie 3 JJ0KajbHO NEPiOANYHUMU OCLAIIIOIYUME KoedilieHTamMu, T00YJOBaHO YTOYHEHI



ACUMITOTHKM NE€PIINX BJIACHUX 3HAYEHb | BUHAIEHO AJITOPUTM CEJIEKLii F[PAHUYHUX BJIACHUX (PYHKLINA. AHAJIOTi4YHi
IIMTaHHS PO3IJISIHYTO 1711 3anavi HelfimaHa 3 ny1aBHO3MIHHUME KoedinienTamu. Tako BUBUEHO CIIEKTPaJIbHY
3a3/lauy B TOHKOMY LUiHAPi 3 ymoBamu Qyp'e Ha oCHOBaX. Y TPETbOMY PO3[isli AOCiIpKEHO [Bi 3a7a4i
yCcepeiHeHHs], 115 SIKUX 3HalJIeHO HOBi KOJIEKTUBHI eeKTH, CIPUYMHEHI HEOJHOPIZHOCTSIMU. B yeTBepTomy
po3zisi BUBYeHO 6ipypKallilo po3Bsi3KiB TUIly PYXJIMBUX XBWJIb [1JIs1 33]ja4i 3 BiJIbHOIO MEXEIO, 110 MOJIEJIIOE PYX
SKMBUX KJIITUH Ha CyOCTpaTi.

2. The first section of the thesis is devoted to the study of the variational problem for the Ginzburg-Landau
functional in a class of complex valued functions with unit absolute value on the boundary and given degrees on its
connected components. A new theory of such problems is developed. In particular, we study the issues of
existence /nonexistence of global minimizers with given degrees; we develop a variational method for constructing
local minimizers with zeros (vortices); we study singular behavior of minimizers and establish limiting locations of
vortices near the boundary; we study the structure of Palais-Smale sequences and prove existence of mountain
pass type critical points. In the second section we develop methods which allow one to study spectral problems for
singularly perturbed nonsymmetric elliptic operators. We find an effective problem describing asymptotic
behavior of ground states for Dirichlet problem with strongly oscillating locally periodic coefficients, establish
improved asymptotic formulas for first eigenvalues and propose a selection algorithm for the limiting
eigenfunctions. Analogous questions are considered for the Neumann problem with smoothly varying coefficients.
Also, we study a spectral problem in a thin cylinder with Fourier conditions on its bases. In the third section we
study two homogenization problems for which we discover new collective effect due to the inhomogeneities. In
the final forth section we study bifurcation of traveling wave solutions in a free boundary problem modeling
motility of living cells on a substratum.
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