
E5-99-144

P.E.Zhidkov*

EIGENFUNCTION EXPANSIONS ASSOCIATED

WITH A NONLINEAR SCHR_DINGER EQUATION

ON A HALF-LINE

Submitted to «Physica D»

*E-mail: zhidkov@thsunl.jinr.ru



Zhidkov P.E. E5-99-144
Eigenfunction Expansions Associated with a Nonlinear Schr`dinger
Equation on a Half-Line

We consider two eigenvalue problems including a nonlinear Schr`dinger
equation on a half-line and boundary conditions of two kinds. The spectrum of
each of these problems fills a half-line. To each point of the spectrum there corre-
sponds a unique eigenfunction. In each of our two problems for an arbitrary func-
tion from a class dense in L2 we prove a possibility of its unique expansion in the
integral over eigenfunctions which is analogous to the representation of functions
by the Fourier integral (the latter is obviously associated with a linear self-adjoint
eigenvalue problem).

The investigation has been performed at the Bogoliubov Laboratory of Theo-
retical Physics, JINR.
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Æèäêîâ Ï.Å. Å5-99-144
Ðàçëîæåíèÿ ïî ñîáñòâåííûì ôóíêöèÿì, ñâÿçàííûå ñ íåëèíåéíûì
óðàâíåíèåì Øðåäèíãåðà íà ïîëóïðÿìîé

Ðàññìàòðèâàþòñÿ äâå çàäà÷è íà ñîáñòâåííûå çíà÷åíèÿ, âêëþ÷àþùèå íåëè-
íåéíîå óðàâíåíèå Øðåäèíãåðà íà ïîëóïðÿìîé è ãðàíè÷íûå óñëîâèÿ äâóõ âè-
äîâ. Ñïåêòð êàæäîé èç íèõ çàïîëíÿåò íåêîòîðóþ ïîëóïðÿìóþ. Êàæäîé òî÷êå
ñïåêòðà ñîîòâåòñòâóåò åäèíñòâåííàÿ ñîáñòâåííàÿ ôóíêöèÿ. Â ñëó÷àå ëþáîé èç
çàäà÷ äëÿ ëþáîé ôóíêöèè èç íåêîòîðîãî êëàñññà, âñþäó ïëîòíîãî â L2, äîêàçà-
íà âîçìîæíîñòü åäèíñòâåííîãî åå ðàçëîæåíèÿ â èíòåãðàë ïî ñîáñòâåííûì
ôóíêöèÿì, ïîäîáíîãî ïðåäñòàâëåíèþ ôóíêöèé ÷åðåç èíòåãðàë Ôóðüå (ïîñëåä-
íåå, î÷åâèäíî, àññîöèèðîâàíî ñ ëèíåéíîé ñàìîñîïðÿæåííîé çàäà÷åé íà ñîá-
ñòâåííûå çíà÷åíèÿ).

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì.Í.Í.Áîãîëþ-
áîâà ÎÈßÈ.
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