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ABSTRACT

This paper is devoted to the study on electronic properties of the vertex model of the Penrose
lattice with five-fold rotational symmetric axis in the framework of tight-binding Hamiltonian.
A similarity transformation is introduced to reduce the Hamiltonian, which helps to determine
analytically the degeneracies of the eigenstates and to simplify the numerical calculation for the
cigenenergies and the eigenvectors. It is found that two thirds of the states are doubly degene-
rate and the remains are non-degenerate. This conclusion is confirmed by group theory. The
Hoursehold and improved Dean motheds are used to obtain the energy spectra and examine
the localication of the electronic states. By several methods and criteria, three kinds of wavefunc-
tion behaviors are definitely found. The highly degenerate states are also investgated.
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