
Povzetek

ee imamo dano pribliZno matriko lastnih vektorjev f za nesingula,rno hermitsko

matriko H, jo lahko diagonaliziramo tako, da najprej izradunamo podobno matriko

H' : 0" HO in slednjo diagonaliziramo z Jacobijevo metodo. To delo je posvedeno

predvsem numeridni stabilnosti pretvorbe matrike H v H' z uporabo aritmetike v

plavajodi vejici ter natandnim ocenam relativnih napak lastnih vrednosti. Naia ana-

liza pokale, da bodo lastne vrednosti izradunane z majhno relativno napako, ie so

le izradunani pribliZni lastni vektorji dovolj ortonormalni in de je matrika f/ dovolj
pohlevna, torej da majhne relativne motnje elementov matrike povzroiijo le majhne

relativne spremembe lastnih vrednosti. PokaZemo, da so hermitske matrike pohlevne,

kadar  jemat r ikaAvrazcepu lH ' l :  AAA,  l I / ' I  :1 / (H ' )2 ,  dovo l j  dobropogo jena.

Kadar 0 izradunamo s hitro metodo, ki temelji na tridiagonalizaciji, nam da ta posto-

pek predpogojevanja v vedini primerov lastne vrednosti izradunane z visoko relativno

natandnostjo in porabi manj iasa, kot pa Jacobijeva metoda sama.

Klju6ne besede: simetridni problem lastnih vrednosti, teorija relativnih motenj,

Jacobijeva metoda, predpogojevanje, pohlevne matrike.
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Abstract

Given approximate eigenvector matrix 0 of a Hermitian nonsingular -matr-ix f/,

the spectral decomposition of f/ can be obtained by computing H' :0-H0 ar,d

then diagonalizing H' by Jacobi method. This work addresses the issue of numerical

stability of the transition from H to H' in finite precision floating-point arithmetic

and rigorous perturbation analysis of relative errors for calculated eigenvalues. Our

analysis shows that the eigenwalues will be computed with small relative error if the

approximate eigenvectors in U are sufficiently orthonormal and f/ is well behaved. It

means that small relative perturbations in matrix elements cause only small relative

changes in eigenvalues. We show that Hermitian matrix is well behaved when A in

decomposit io" l f / ' l  
-  4,44, lH' l :  JGI'Y, is well-condit ioned. I f  f  is computed

by fast eigensolver based on tridiagonalization, this preconditioning procedure usually

gives the eigensolution with high relative accuracy and it is more efficient than accurate

Jacobi type methods on their own.

Key words: symmetric eigenvalue problem, relative perturbation theory, Jacobi

method, preconditioning, well behaved matrices
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