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4. Conclusion

In this paper, we first reviewed non-homogeneous objective functions, as alternatives to the
usual Rayleigh quotient, for computing eigenelements via (unconstrained) optimization.
Two of these functions (S4 and P4) were introduced by Auchmuty. We introduced a third
one (L ,), and we described the variational properties of these functions. A feature of the
proposed non-homogeneous formulations (namely the non-singularity of their Hessian at
minimum points) allowed specialization, of standard and recent optimization techniques,
into efficient methods for computing the largest eigenpair. According to the preliminary
numerical experiments we presented, this work leads the way to improvement to the stan-
dard Lanczos method for computing the largest eigenpair of (very) large real symmetric
matrices. Such benefits could be twofold. Firstly, in terms of speed of convergence (number
of matrix-vector products) with our algorithm TN-MDS (a truncated Newton method with
multi-dimensional search, specialized to one of the proposed non-homogeneous objective
functions). Secondly, in terms of the size of problems that can be addressed, through the
use of a limited-memory version of TN-MDS.
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