
On a quasilinear Schrödinger equation

Andrzej Szulkin
Department of Mathematics, Stockholm University, Sweden

andrzejs@math.su.se

We consider the quasilinear Schrödinger equation

−∆u + V (x)u−∆(u2)u = g(x, u), x ∈ RN ,

where g and V are periodic in x1, . . . , xN , V > 0, g is odd in u and of subcritical growth in the sense
that |g(x, u)| ≤ a(1 + |u|p−1) for some 4 < p < 2 · 2∗. We show that this equation has infinitely many
geometrically distinct solutions in each of the following two cases:

(i) g(x, u) = o(u) as u → 0, G(x, u)/u4 → ∞ as |u| → ∞, where G is the primitive of g, and
u 7→ g(x, u)/u3 is positive for u 6= 0, nonincreasing on (−∞, 0) and nondecreasing on (0,∞).

(ii) g(x, u) = q(x)u3, where q > 0.

The argument uses the Nehari manifold technique. A special feature here is that the Nehari manifold is
not likely to be of class C1.
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