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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Anre6paivHi KpyBi, iHTErpPOBaHi CUCTEMHU Ta 3aCTOCYBAHHS [0 Cy4yacHUX Ipobsem (pi3uku Ta iHpopMaTUKu

Ha3sBa po6oTH aHIJIilICbKOIO:

Algebraic Curves, Integrable Systems and Applications to Modern Problems in Physics and Informatics

Pedepar yKpaiHCBKOIO:

Po3mupeHHs1 MOXKJIMBOCTEN aHAJIITUYHOTO BUPIlIEeHHS TU(epPeHLiaTbHUX PiBHSIHb, iIHTETPOBHUX i KBa3iiHTErPOBHUX
CHCTEM 3 BUOKPEMJIEHHSIM YHCJIOBOTO Ta aHAJIITUYHOIO PillleHb NPUKJIANHUX 337a4 Y BUBYEHHI HEBIIOPSIAKOBAHUX
KPUCTaJIiYHUX CTPYKTYP. BUKOHaHa peryngpusalis iHTerpanis gpyroro pony. OTpuMaHO BUpa3y OJ1sl iHTerpasiB
Ipyroro pojfly Ha HerinepeJlinTu4yHux (N, S)-KpuBUX. Taka KpUBa Ma€ HECKIHUEHHO PO3TAIlOBaHy TOUYKY
BeiiepuiTpacca, sika € TOUKOIO PO3TajlyKeHHS, 1€ 3'€JHYIOThCS BCi IMCTU KpUBOi. HEeCKiHYeHHICTh CIy>KUTb 6a30BOIO
TOYKOIO J1J151 BioOpakeHHs1 AGesist Ta 6a30BOI0 TOYKOIO Y BU3HAYEHHI iHTerpasiB gpyroro pony. BusnaueHo
IvdepeHLiany Apyroro poay sK Taki, o MaloTh I10JII0C HA HECKIHYEHHOCTI, TOMY iHTE€rpaju Ipyroro pony
HEOOXiJIHO peryisipu3yBaty. OTPMMAHO SIBHi BUPA3y [AJ1s1 BUPOIKEHOI curma-(QyHKIii Jpyroro pony B TEpMiHax
curma-QyHKLii pony 1i enemeHTapHUAX QYHKI SIK PO3B'I3KiB CUCTEMU JIiHIMHNX AU epeHLialbHUX PiBHIHb Y
YaCTUHHUX MOXiJHUX, IO 3a/10BOJIbHAIOTHCS curMa-QyHKIie. OTpuMaHo 3aranbHy Gopmyiy Tome, gka €
PO3BUTKOM Ipyroi ¢opmysnu Tome y rinepesiinTUYHOMY BUIANKY. A CaMe, HyJIbOBi 3HAaUEHHS MOJIOJIINX
HEHYJIbOBUX MOXiAHUX TeTa-(QYyHKILIN i3 CUHTYISIPHUMU XapaKTEPUCTUKAMU OBLNBHOI KPATHOCTI BUPAXKalOThCsl
yepe3 TOUYKY PO3Tajy’>KeHHS Ta MaTpULO nepiofiB. 3aranbHa popmyna Tome pae nepuy ta apyry Gpopmyan Tome
SIK OKpeMi BUIajkyu. 3HalZieHo IOBHUM pO3B’I30K Apyroi 3ajavyi Mamdopaa npo npecTaBieHHs TeTa-IOXiJHUX 3

pauiOHaJ’[bHI/IMI/I XapPAKTEPUCTUKAMU YE€PE3 TETA-KOHCTAHTU 3 pauiOHaJ’[bHI/IMI/I XapaKTEPUCTUKAMMU.

Pedepar aHIJIiHCBKOIO:

Expanding the possibilities of analytical solution of differential equations, integrable and quasi-integral systems
with a distinction between numerical and analytical solutions of applied problems in the study of disordered
crystal structures. The project is aimed at the development of mathematical methods of theoretical physics related
to soliton-type equations, in particular methods of algebraic geometry and the theory of Lie representations of
algebras and groups, and the separation of numerical and analytical solutions to applied problems in the study of
disordered crystal structures. Was obtained expressions for second kind integrals on non-hyperelliptic (n,s)-
curves. Such a curve possesses a Weierstrass point at infinity which is a branch point where all sheets of the curve
come together. The infinity serves as the basepoint for Abel's map, and the basepoint in the definition of the
second kind integrals. We define second kind differentials as having a pole at the infinity, therefore the second
kind integrals need to be regularized. Was obtained explicit expressions for genus 2 degenerate sigma-function in
terms of genus 1 sigma-function and elementary functions as solutions of a system of linear partial differential
equations satisfied by the sigma-function. A general Thomae formula was obtained, which is a development of
second Thomae formula in hyperelliptic case. Namely, values at zero of the lowest non-vanishing derivatives of
theta functions with singular characteristics of arbitrary multiplicity are expressed in terms of branch points and
period matrix. The general Thomae formula gives first and second Thomae formulas as particular cases. A
complete solution of Mumford’s second problem about representation of theta derivatives with rational
characteristics in terms of theta constants with rational characteristics is found.

Ingexc YIK: 512.7, 512.7:[530:004]
Koau TeMaTHYHHX PYyOPHK: 27.17.33
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Po3mmpeHHs MOKIMBOCTEN aHAIITUYHOTO BUPilleHHS jubepeHLiaIbHIX PiBHSIHD,
iHTErpOBHUX i KBa3iiHTErPOBHUX CUCTEM 3 BUOKPEMJIEHHSIM YMCJIOBOTO Ta aHAJIITUYHOTO PillleHb MPUKJIANHUX 337124

y BUBYEHHI HEBIIOPSIKOBAHUX KPUCTAIYHUX CTPYKTYP

Hazpa HTII anrsiiicbKo0: Expanding the possibilities of analytical solution of differential equations,
integrable and quasi-integral systems with a distinction between numerical and analytical solutions of applied
problems in the study of disordered crystal structures

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTOoCyBaHHS: 72.1 JlocipKeHHS il eKCliepUMEeHTaIbHi PO3po06KY y cdepi IPUPOJHUYNX | TEXHIYHUX
HayK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Orpumano Bupasu mjig iHTerpasis Apyroro pojy Ha HerilnepesinTUuIHmX (1,S)-KPUBUX;
3aIIPOIIOHOBAHO PETYJISIPU3allilo, sIKa BiAAIIOBifjae CTPYKTYpi NoJist abeseBux QyHKIiM Ha gKobiaHi KpruBoi. OTpUMaHo
sIBHI BUpa3u [1Js1 BUPOAKEHOI curMa-QyHKLii pony ABa. BBeieHO NOHATTS curMa-QyHKUii BUIOro pony. Po3BuHyTO
3aCTOCYHOK zpyroi Teopemu Tome B rinepesiinTuiHOMY BUIIAIKy; BUBELleHe y3arajibHeHHs popmys bosbua.
3HalieHO IOBHUI PO3B'sI30K Apyroi npobiaemu Mamdopaa npo npencTaBieHHs TeTa-NOoXiTHUX 3 pallioHaIbHUMU
XapaKTEPUCTUKAMU Yepe3 TeTa-KOHCTAHTHU 3 pallioHaJIbHUMU XapaKTepUCTUKaMU. BulineHi unciioBi Ta aHaiTUYHI
pilleHHs NIPUKJIAHYX 334a4 Y BUBYEHHI HEBIOPSAKOBAHMX KPUCTAJIIYHUX CTPYKTYP. BUBYEHO BIIJIMB aTOMAapHUX
IOMIIIOK Ha €HepPreTUYHUI CIIEKTP Ta eJIeKTPOIPOBiAHICTb rpadeHny. [IpoBeieHO OPiBHAHHS aHATITUYHUX
(opMyJ1, OTPUMAHUX Y MOJEJIi OJHOEJIEKTPOHHOTO CUJIBHOTO 3B'43Ky Jlipmuiis, 110 ONUCYIOTh OGHOEJIEKTPOHHI
CTaHU rpageHy, JIEroBaHOro aTOMaMy JOMIIIOK 3aMillleHHs], y TPAHNYHOMY BUIIAAKY CJ1abKOro PO3CisiHHY, 3
pe3yJIbTaTaMu YMCEJIbHUX PO3PaXyHKIB. BripoBapKeHi HOBITHI 3aco6u IIPOrHO3yBaHHS 6araToQyHKIiOHAIBHUX

MarepiasiiB Ha OCHOBI I0IIOBaHOTO rpadeny

ComniannbHO-eKOHOMiIYHA crpsimoBaHicTh HTII: Posmmpenns MOXIMBOCTEl aHATITMMHOTO BUPILIEHHS
InudepeHLiaTbHUX PiBHSIHD, IHTETPOBHUX 1 KBa3iiHTErPOBHUX CHUCTEM. BripoBaikeHHs! HOBUX 3aCO0iB

IIPOTrHO3yBaHHS 6araToyHKLiOHAIBHUX MaTepiaiB Ha OCHOBI rpadeHy
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: Bnposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NpOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:



TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:
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