
XX WORKSHOP ON PARTIAL DIFFERENTIAL EQUATIONS WPDE2026

ON THE WELL-POSEDNESS FOR A HIGHER-ORDER NONLINEAR

SCHRÖDINGER EQUATION WITH VARIABLE COEFFICIENTS IN

MODULATION SPACES

Abstract. In this work, we consider the initial value problem (IVP) associated with a
higher-order nonlinear Schrödinger (h-NLS) equation with variable coefficients:{

∂tu+ ia(t)∂2
xu+ b(t)∂3

xu = 2ia(t)|u|2u+ 6b(t)|u|2∂xu,
u(x, 0) = u0(x).

The main objective is to investigate the well-posedness of the IVP when the initial data
belong to the modulation space M2,p

s (R). We prove that the IVP is globally well-posed
for initial data in M2,p

s (R) whenever s ≥ 1/4 and p ≥ 2.
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