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1. InCcKpeTHI HECKIHYEHHOBUMIPHI raMiJIbTOHOBI CUCTEMU HA IBOBUMIpPHIl I'PaTLi

2. Discrete infinite-dimensional Hamiltonian systems on a two-dimensional lattice

Pedepar:

1. Incepranifina po60oTa IpucBsYeHa No0yJ0Bi Kyacis iCHyBaHHS pO3B's13KiB JUCKPETHUX HECKIHUEHHOBUMIPHUX
ramiZbTOHOBMX CUCTEM Ha IBOBUMIPHIN rpaTLi. 30KpeMa, y Auceprauii JociigKeHO HECKIHUEHHI CUCTEMU
3B'A3aHUX HEJIIHIMHUX OCLUUJIATOPIB Ha IBOBUMIPHIN rpatui. Ofneps;kaHo JOCTaTHI YMOBU iCHYBaHHSA Ta €MHOCTI
JIOKaJIBHOTO i I7106aJIbHOTO PO3B'SI3KY IJIs1 CUCTEM OCLUJISATOPIB 3 JIiHITHUM 3B's13KOM. TaK0>XX BCTAHOBJIEHO YMOBU
06MEXKEHOCTI I7106aJIbHOTO PO3B'a3Ky. O/lepKaHO YMOBU HEiCHYBAaHHS I7100a7IbHOTO PO3BSI3KY y BUIIAJIKy
CTEINEeHEeBUX MOTEHL aiB. [IJIg TAKUX CUCTEM BCTAHOBJIEHO YMOBU iCHYBaHHS N€PiOAUYHHUX 32 YACOBOIO 3MiHHOIO
PO3B's13KiB. BCTaHOBJIEHO iCHYBaHHS HECTAIMX HAJ[3ByKOBUX NEPIOJMYHUX Ta BiJOKPEMIIEHUX ODKYYMX XBUJIb B
CHACTeMax OCLUJISITOPIB 3 JIiHIHUM i HeJliHiiHKM 3B's13K0oM. JloBesieHo, 110 podisb BiloKpeMJIeHOi 6DKy40i XBUII
€KCIIOHEHIiaJIbHO CIIaJlae HAa HECKiHYeHHOCTI. Ofep>KaHo Pe3yybTaTh PO iCHYBaHHS JO3BYKOBUX MEPiOANYHUAX
6ibkyumnx xBuiIb. KpiMm TOro, y nucepraiii BCTaHOBJIEHO iCHYBaHHSI HECTAIUX ODKYUMX XBUJIb B IUCKPETHUX

piBHSHHSX TUIy cuHyc-[ opoHa Ta cucremax tumy ®epmi-IlacTu-Yiama Ha 1BOBUMIpHIil rpaTii. TaAKOX y po6OTi



IOCIIiIKEHO NIMTAaHHS iCHYBaHHA CTOSIYMX XBUJIb B JVICKPETHUX HEJIHIMHUX PiBHAHHAX TUIy Llpeninrepa Ha

IBOBUMIpPHIil rpaTii. PO3rysiHYTO Taki PiBHSIHHSA 3 Ky6iUHOIO i HACUYYBaHOIO HEJIiHITHOCTSIMU.

2. The dissertation is devoted to the construction of existence classes for solutions of discrete infinite-dimensional
Hamiltonian systems on a two-dimensional lattice. In particular, the dissertation investigates infinite systems of
coupled nonlinear oscillators on a two-dimensional lattice. Sufficient conditions for the existence and uniqueness
of local and global solutions are obtained for systems of oscillators with linear coupling. The conditions for the
boundedness of the global solution are also established. Conditions for the non-existence of a global solution in
the case of power potentials are obtained. For this, the classical theorems of existence and uniqueness in Banach
spaces and the representation of the system in Hamiltonian form are used. Also, conditions for the existence of
periodic solutions in a time variable are established for such systems. For this, the method of critical points and the
method of periodic approximations were used. It is shown that in the case of a power potential function, the
constrained minimization method can be used to construct periodic solutions. Using the mountain pass theorem
and the method of periodic approximations, the existence of non-constant supersonic periodic and solitary
traveling waves for systems of oscillators with linear and nonlinear coupling is established. It is proved that the
profile of a solitary traveling wave decreases exponentially at infinity. Using the linking theorem, the results on the
existence of subsonic periodic traveling waves are obtained. In addition, the dissertation established the existence
of non-constant traveling waves in discrete sine-Gordon type equations on a two-dimensional lattice. Three types
of traveling waves are considered: periodic, homoclinic and heteroclinic. To prove the existence of periodic
traveling waves, a variational method is used using the mountain pass theorem. The existence of homoclinic
traveling waves is proved using the method of periodic approximations, and heteroclinic ones, using the
concentration compactness principle. By the variational technique, the existence of traveling waves in Fermi-
Pasta-Ulam type systems on a two-dimensional lattice is established. In particular, the existence of monotonic and
not necessarily monotonic traveling waves has been established. First, traveling waves of two types are considered.
In the first case, the derivative of the profile is a 2k-periodic function, and in the second - the derivative of the
profile vanishes at infinity. Further, the existence of traveling waves with similar conditions was established, which
are imposed on the wave profile itself, and not on its derivative. The dissertation also investigates the existence of
standing waves in discrete nonlinear Schrodinger type equations on a two-dimensional lattice. Such equations
with cubic and saturable nonlinearities are studied. Two types of standing waves are considered: with a periodic
amplitude (periodic solutions) and an amplitude that converges to zero (localized solutions). First, the question of
the existence of nontrivial standing waves in discrete nonlinear Schrodinger type equations on a two-dimensional
lattice with cubic nonlinearity is studied. The existence of nontrivial periodic and localized solutions is established.
Here, as in previous chapters, we used the linking theorem for periodic solutions and the periodic approximation
method for localized solutions. Next, the question of the existence of nontrivial standing waves in such equations
with saturable nonlinearity is studied. To obtain the main results, the critical points method and Nehari manifolds
are used.
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