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Quantum symmetries and solvability
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Infinitely many exactly solvable 1-d quantum mechanical systems are constructed ex
plicitly and their quantum symmetries and solvability are discussed in detail. (Pseudo) virtual state wav
efunctions are obtained by ap?Iying discrete symmetry transformations to the original eigenfunctions._Mult
i-indexed orthogonal polynomials are obtained by using multiple Darboux transformations in terms of virtua
I states. Manz Wronskian and Casoratian identities are derived through deformations in terms of pseudo vir
tual states.The original systems are (radial) harmonic oscillator, Poschl-Teller, Morse, Eckart, Coulomb p
otentials from ordinary quantum mechanics and Wilson, Askeg-WiIson and (g-)Racah polynomial systems from d
iscrete quantum mechanics. Multi-indexed Laguerre and Jacobi polynomials having higher degree of apparent
singularities are also constructed together with the corresponding potentials.
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