Reviewer: M. Znojil

Theory Group, Nucl. Phys. Institute ASCR, 250 68 Řež, Czech Republic Authors: Pelyukh, G. P.

Short title: On solutions of nonlinear difference equations Publication: Ukrain. Math. Zh. 50 (1998) 1636 - 1645, transl. Ukrainian Math.

J. 50 (1998) 1867 - 1878 (1999)

Control number: 1 721 071 Primary classification: 39A10 Secondary classification(s): 15A09 39A12 Review text:

Possible motivation of this study of equations x(t+1)=A x(t) + f(t,x(t)) may stem from the analysis of iterative algorithms in the applied linear algebra or from the theory of dynamical systems which are described by an n-dimensional time-dependent statevector x(t). The propagator matrix A is considered, for definitness, in a partitioned and constant Jordan form with infinitesimally small off-diagonal matrix elements. The nonlinearity f(t,x(t)) is assumed bounded at x=0 and Lifshitz-bounded elsewhere. Several theorems then postulate different forms of the spectrum of A (viz., less than one, bigger than one, mixed) and prove the existence (and establish the measure of uniqueness) of the solutions which remain continuous and/or bounded for all the real times t. Particular attention is paid to the weakly nonlinear case (Theorem 1 establishes the uniqueness of a bounded solution), to the left and/or right asymptotically vanishing solutions (Theorems 2, 3) and to their suitable generalization for mixed spectra.