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We analyzed the representation theory of the g-Virasoro, g-W and
Ding-lohara-Miki algebras. We found that the screening charge is constructed by the product of
intertwining operators. By using this we derived Ward-Takahashi identity, loop equation, quantum
spectral curve and its regularity. By using the braid and shift relations of the intertwining
operators, we obtained R-matrix and (qt)-KZ equation of Ding-lohara-Miki algebra.

We also analyzed N=6 supersymmetric Chern-Simons-matter theory (ABJ theory). We first calculated the

partition function of the lens space matrix model and next obtained the ABJ partition function by
analytically continuing it.
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