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We apply the tensor renormalization group (TRG), which is one of the
numerical algorithms in the tensor network (TN) scheme, to various physics models with the sign or
the complex action problem for which the conventional Monte Carlo approach is useless. Our major
achievements are (i) confirmation of first-order chiral phase transition in cold and dense
Nambu Jona-Lasinio model, (ii) high precision analyses of the doping-driven metal-insulator
transition in (1+1)- and (2+1)-dimensional Hubbard model, (iv) successful determination of the
critical endpoint in (3+1)-dimensional Z2 gauge-Higgs model.
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