A mountain pass theorem
(existence and bifurcation)
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Abstract. We present a new variational characterization of multiple critical
points for even energy functionals functionals corresponding to nonlinear
Schrodinger equations of the following type:

{ —Au+V(x)u—q(z)|ul"u = Iu, (xeRN)
uwe HY(RM)\ {0}.

We assume N > 3, ¢(z) € L®(RY), g(z) > 0 a.e. with lim, . g(z) = 0
and 0 < o < ﬁ. Our results cover the following 3 cases in a uniform way:

1. V(z)=0;
2. V(x) is a Coulomb potential and
3. V(z) € L®(RY) with V(z + k) = V(x) for all k € ZV.

The eigenvalue A thereby may or may not lie inside a spectral gap.
Our variational characterization is “simple” and well suited for discussing
multiple bifurcation of solutions.

References:

* A. Ambrosetti and P. H. Rabinowitz. Dual variational methods in critical
point theory and applications. J. Functional Analysis, 14:349-381, 1973.

* W. Kryszewski and A. Szulkin. Generalized linking theorem with an ap-
plication to a semilinear Schrodinger equation. Adv. Differential Equations,
3:441-472, 1998.

* H.-J. Ruppen. A generalized mountain pass theorem. to appear.

* H.-J. Ruppen. Odd linking and bifurcation in gaps: the weakly indefinite
case. Proc. Roy. Soc. Edinburgh Sect. A, 143:1061-1088, 2013.

* H.-J. Ruppen. A generalized min-max theorem for functionals of strongly
indefinite sign. Calc. Var. Partial Differential Equations, 50:231-255, 2014.
* C. A. Stuart. Bifurcation into spectral gaps. Bull. Belg. Math. Soc.
Simon Stevin, (suppl.):59, 1995.

Mathematical Physics Seminar
22.11.2016, 12:00
1090 Wien, Oskar-Morgenstern-Platz 1, Besprechungszimmer 01 (1rst floor)



