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Abstract Hamiltonian of a classical quantum system is a self-adjoint operator which
ensures that the energy eigenvalues are real and the eigenstates (unit eigenvectors) form
an orthonormal basis for the state space. However, there exists the parity-time-reversal
(PT) symmetric physical system, the Hermiticity (transpose and complex conjugate)
of a Hamiltonian is replaced by the physically transparent condition of PT-symmetry.
If a Hamiltonian has an unbroken PT-symmetry, then the spectrum is real and further
more one can construct a C'PT inner product with a positive-definite inner product.
In this paper, we discuss the PT-symmetric operator in the system. First, given the
fixed time reversal operator 1" as the complex conjugation, the matrix representations
of both the parity operator P and PT-symmetric Hamiltonian H are obtained. Then
all possible concrete forms of P and the corresponding forms of H are expressed. Next,
as an application, it is established that PT-symmetric quantum theory for realizing
the discrimination of two quantum states which are not orthogonal in the conventional
quantum mechanics.

Keywords PT-symmetric; complex conjugation; discrimination; inner product; or-
thogonal
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