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Pedepar:

1. Inceprariist npucBsyeHa po3po61ii METOIiB Teopii CKiIHUeHHO-BUMIpHUX KJIACMYHUX Ta KBAHTOBUX {HTEIPOBHUX
cucTeM, Teopii piBHSIHb COJIITOHHOTO THUITY, a TAKOX Teopii HecKiHueHHOBUMIpHUX anre6p Jli ix npuxoBaHux
cuMeTpiil. Kiiro4oBUM 06'eKTOM JOCIIKEHHHS € KJIaCUYHa r-MaTpuug r(u,v) 3i CIeKTpaJIbHUMU NTapameTpamu. B
nucepTalii no6ynoBaHi HOBi IPUKJIAAY HEKOCOCUMETPUYHUX MAaTPULb. BUKOPHCTOBYIOUM r-MaTpULIO B AUCEpTalLii,
SIBHO NTOOYI0OBaHi HECKiIHYeHHOBMMIpHI KBazirapayiiosati anre6pu Jli 3 poskianom Kocranra - Annepa - Caiimca
110 CJIYTYIOTh alrebpamMu pUXOBaHUX CUMETPIll LIMPOKOro KJacy iHTErOBHUX CUCTEM IO [IOITYCKAlOTh

npencTasienHs Jlakca. [1o6yoBaHi BHi GOpMYJIM 17151 BCEMOXKINBUX MEPOMOPDHUX MaTpullp Jlakca CKiHU€HHO-



BMMipHUX iHTETPOBHUX CUCTEM Ta s1BHi (popmysn 17151 U-V-nap piBHSIHb COJIITOHHOTO TUITY 1O NIOB'S3aHi 3 JAHHOIO
KJIACUYHOIO r-Marpuleto. [IokasaHo, mo peayKLis, sIK B CKIHU€HHO-BUMIPHUX iHTETPOBHUX CUCTEMAX, TaK i B
PIBHSIHHSIX COJIITOHHOTO THILY, TIOB'SI3aHa 3 0COOJIMBUMU 3HAYEHHSIMMU CIIEKTPAJIbHUX [1aPAMETPIB IIPU SKUX '~
MaTpuULs CTa€ BUPOIKEeHOM0. [106y10BaHO HOBI IPUKJIaAU CKIHU€HHO-BUMIPHUX iHTEIPOBHUX CUCTEM Ta PiBHSHb
COJIITOHHOTO THUITY IOB'SI3aHUX 3 KJIACUYHUMU (HEKOCOCUMETPUYHUMU) I'-MaTPULISIMU. 30KpeMa, 1100y0BaHi
inTerpoBHi Mmopudikauii saH1oXKiB Toau Ta nosis Toau y nBox BUMipax. Y nucepTalii TakoX I10KazaHo, 110
KBAaHTOBI IHTETPOBHi CUCTEMHU MOXKYTb OYTU aCOLiNIOBaHi 3 3arajlLHIMU HEKOCOCHUMETPUYHUMU I'- MAaTPULSIMU 3i
CIIEKTPaIbHUMU NTapameTpaMu. [100ynoBaHi HOBI IpUKIaaM Takux cucteM. Cepell HUX y3arajbHEHi CUCTEMU
l'opeHa Ta y3arasbHeHi cuctemu ['ofieHa y 30BHIIIHBOMY I10J1i, iHTETPOBHi 6arato — piBHEBi y3arajbHeHHs Mojieslei
IxeitHca ~Kamunrea - Jlike 3 6araTbMa MojiaMu Ta 6araTo6030HHi y3arasbHeHHs fumepiB bose — Xabbapza. [l
BUMNAJKy anre6p gl(2) po3BuHyTO METO, anredpaiyHoro aH3any bere 10 6a3yeTbCst Ha 3arajlbHUX
HEKOCOCMMETPUYHUMX r-MaTpULsX. Y BUNaAKy anre6p gl(n), n>2 posrisHyTo iepapxiuHy Bepcito aH3aua bete
6a30BaHOMY SIK Ha CTaHAAPTHOMY JIAHIIOXKKY Higanreop gl(n)> gl(n-1)> ...> gl(1), Tak i Ha BCEMOXJINBUX
HECTaHApTHHUX JIAHIIOXKKaX Mifanredp cyMicHUx 3 oomexxeHHsAMHU gl(n)> gl(n-k)+ gl(k). Takum ynHOM 3HAIAEHO
CIIEKTP MIMPOKOTrO KJIaCy KBAHTOBO —iHTETPOBHUX MOZeJeil. 30Kpema, 3HaAIAEHO CIIEKTP Zp — rPalyi0BaHUX
mogereil Tumy ['ofeHa 3 Ta 6e3 30BHIIIHBOIO MarHiTHOTO 1101, Mozenel [IxxerHca — Kamunrea - Jlike Ta

y3arajibHeHuX 6arato-6030HHUX numMepiB boze — Xabbapaa.

2. The thesis is devoted to elaboration of the methods of the theory of finite-dimensional classical and quantum
integrable systems, of the theory of soliton equations and of the theory of infinite-dimensional Lie algebras of their
hidden symmetries. The key object in the proposed investigations is classical r-matrix r(u,v) with spectral
parameters. In the thesis we have constructed new examples of non-skew-symmetric classical r-matrices. With its
help we have explicitly constructed infinite-dimensional quasi-graded Lie algebras with the Kostant-Adler-
Symmes decomposition, that serve as the algebras of the hidden symmetries of a wide class of the classical
integrable system admitting Lax representation. We have constructed the explicit formulae for all possible
meromorphic Lax matrices of the finite-dimensional integrable systems and U-V pairs of soliton equations that are
connected with the given classical r-matrix. We have shown that reduction both in finite-dimensional integrable
systems and hierarchies of soliton equations is connected with special points of the classical r-matrices were they
become degenerated. We have constructed new examples of finite-dimensional integrable systems and soliton
equations associated with the classical non-skew-symmetric r-matrices. In particular, we have constructed
integrable modifications of the Toda chains and integrable modifications of the abelian and non-abelian two-
dimensional Toda field theories. In the thesis we have shown that quantum integrable systems can be associated
also with general non-skew-symmetric classical r-matrices with spectral parameters. We have constructed a lot of
new classes of such the systems. Among them there are integrable spin chains with the long-ranged interaction
among the spins of the chain --- generalized Gaudin systems and generalized Gaudin systems in an external
magnetic field; integrable spin-boson models, namely, generalized n-level, many-mode Jaynes-Cummings-Dicke
models; integrable boson models, namely, many-boson gene-ralizations of Bose-Hubbard dimmers. In the case of
the Lie algebra gl(2) we have developed the algebraic ansatz method based on the general non-skew-symmetric
classical r-matrices with spectral parameters. In the case of the Lie algebra gl(n), n>2 and general non-skew-
symmetric r-matrices we have generalized hierarchical (nested) Bethe ansatz that is based both on the standard
chain of subalgebras gl(n)> gl(n-1)> ...> gl(1) and non-standard chains of subalgebras compatible with different
restrictions of the type gl(n)> gl(n-k)+ gl(k). With the help of this method we have found the spectra of the wide
class of quantum-integrable models. In particular, we have found the spectra of Zp-graded models of the Gaudin-
type, of Jaynes-Cummings-Dicke models and of many-boson generalizations of Bose-Hubbard dimmer model.
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