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Quantum invariants of 3-manifolds are topological objects defined from a mathematical
physics perspective, and they are also deeply related to representation theory and number
theory, which makes them very interesting. For instance, Zagier and others have pointed out
the connection between the asymptotic expansion of quantum invariants and modular forms.
With this perspective, Gukov-Pei-Putrov-Vafa, mathematical physicists, proposed a certain
relation between quantum invariants. In this talk, I will discuss the proof of this proposal
obtained by the speaker. I will also introduce that we can obtain some relation formulas and
vanishing properties of certain L-functions as a consequence of the method used in the proof.
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