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In the research period, 7 papers are published or accepted. We studied the
solutions structure of system which consists of three elliptic partial differential equations with
an attractive coupling and two repulsive couplings. Consequently, We obtained new results with
respect to the multiple existence of positive solutions, the non-symmetricity of the solutions, and
the multiple existence of sign-changing solutions. We also proved the existence of infinitely many
solutions to elliptic partial differential equations whose the potential function approaches a
positive constant at infinity under more general assumptions of nonlinearity. In addition, when the
spatial dimension is 1, we also proved the nonexistence of nontrivial solutions. We also obtained
the results with respect to the localized solutions of the nonlinear Schr¥"odinger system with
critical frequency for infinite attractive case.
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