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Several frontier problems in classical and quantum integrable systems

LOU Senyue
( School of Physical Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: This paper proposes some significant exploration problems in the frontier research on classical and
quantum integrability, including: (1) Problems related to bosonic (commuting) integrable systems, fermionic
(anti-commuting) integrable systems, anyonic (g-commuting) integrable systems, and their mixed systems; (2)
The theory of operator transformations in quantum integrability; (3) The non-integrability of linear quantum
Schrodinger equations due to infinite freedoms; (4) Darboux transformations and inverse scattering theory
corresponding to non-analytic seed solutions like Painlevé type solutions; (5) General dual theory between
nonlocal symmetries and local symmetries; (6) The solution of high-dimensional integrable systems from the
theory of reciprocal transformation extension; (7) How to obtain multilinearly separated variable solutions from
traditional theories such as the Darboux transformations, the inverse scattering methods, and the
Riemann-Hilbert approaches; (8) How to derive exact solutions obtained from the bosonization approach for
supersymmetric integrable systems, super-integrable systems, ren-integrable systems, and ren-symmetric
integrable systems by using traditional methods; (9) Conjectures on multiwave solutions of integrable systems
via symmetries; (10) General conjectures on all exact solutions via symmetry approach for completely and
partially integrable systems; (11) Conjectures to extend 1+1-dimensional bilinear integrable systems to
higher-dimensional integrable systems, discrete integrable systems, supersymmetric integrable systems, and
ren-symmetric integrable systems.
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