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Abstract:

In this talk, we would like to give an overview of recent advance in numerical algorithms for solving large and sparse eigenvalue problems, from the basics to the state-of-the-art. Computing eignevalues is essentially more difficult than solving linear systems of equations. This has resulted in a very active research activity in the area of computational methods for eigenvalue problems in the last years, with many remarkable achievements. In this talk, we first introduce power and inverse power methods, Rayleigh-Quotient technique, Rayleigh-Ritz approximation, orthogonal projection method on Krylov subspace. Second, we derive the restarted Arnoldi and Lanczos algorithms for unsymmetric and symmetric eigenvalue problems, respectively, with implicit restarting or Krylov-Schur restarting (locking and purging) technique. Third, we introduce Jacobi-Davidson method for solving polynomial eigenvalue problems with three different approximations for the correction equation. Finally, we show numerical results computed by proposed algorithms on various eigenvalue problems arising from quantum-dot of semi-conductor, maxwell's equation for photonic crytal and vibration of fast trains.
	
	


