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In this study, we have completed the classification of integrable initial
conditions for the global time solvability of solutions to the one-dimensional semi-linear Schr¥"
odinger equation under periodic boundary conditions. Particularly, a singular instability concerning

initial conditions has been identified, wherein finite-time blow-up phenomena of solutions occur
due to oscillations in the initial state, no matter how small they are. Additionally, in the case of
two dimensions, a significant inhibitory effect on solutions due to interactions between frequency
components has been observed, suggesting the potential stabilization of initial value dependency of
solutions in higher dimensions.

Furthermore, we have relaxed the technical requirements for evaluating the maximum existence time of
solutions to semi-linear damﬁed wave equations and derived a _precise evaluation of the maximum
existence time of solutions when the integral average of the initial state is zero.
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