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Toward the application of random matrix theory to education

Yuji SASAI

Random matrix theory is an eigenvalue statistical theory of matrices which have random variables as elements and have

basic symmetry. In addition to nuclear physics, random matrix theory is expected to have a wide range of applications in

areas such as number theory, quantum chaos, complex networks, and ecology. In this survey, Gaussian Orthogonal

Ensemble (GOE) is treated as a simple example for the educational use of random matrix theory. We diagonalize a random

NxN real symmetric matrix and derive the eigenvalue density function from the Jacobian of variable transformation. By

taking the limit of N—c0, we derive Wigner's semicircle law that appears as a universality. In addition, we calculate the

eigenvalue distributions of symmetric matrices with pseudo-random numbers following a Gaussian distribution by

computer simulation and compare them with Wigner's semicircle law.
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