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= & Toeda cywecmsyom mampuys g¥(A) das k = 1,2, 3, ... u cnpasedausu
ymeepyclenua: ;

1° nocaedosamenvrwocmsv mampuy ¢*(A) crodumcs x Ouazonasvrol mam-
puye L;

2° Q*(¢H(4)) = @*(A) gt ede u = of§;

3° ecau ¢r(A) = Upr~1(A) Uy, cywecmeyem (ynumapras) mampuya V =
= DIUIUY ... u L = V*4V.

Taxske MOKHO [aTh ONEHKY CXOAMMOCTH OECKOHEYHOr0 NPOM3BENCHHSA
Uraroy
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Meron Mozxer GBITH IpuUMeHeH # B 6omee o6meM cayyae, Korja HEKOTOpPEe U3
AMaroHaTBHEIX 37IeMeHTOB MaTpuusl A MoBOIbHO OIm3Ky APYT Apyry. Marpuny 4
B TAKOM clydae pa3o0beM MOAXONAINEM cHOCOOOM Ha GIIOKW, IPHYEM WMEET
MecTO TeopeMa, aHAaJIOTHYHAS BbIME IPHBEIEHHOM.

IIycmy A — cummempuueckas mampuya marag, wmo ¢c(A) > 0, ¢ ==

Summary

AN ITERATIVE METHOD OF COMPUTING THE EIGENVALUES
AND EIGENVECTORS OF A SYMMETRIC MATRIX

Mirosrav FrepLER and ViasTivin PTix, Praha

An iterative method is described for bringing a symmetric matrix to the
diagonal form. The method is suitable for matrices sufficienty near the diagonal
form and may be compared to the Newton method for finding roots of poly-
nomials.

Let 4 be the given complex symmetric matrix and let D be the diagonal
matrix consisting of the diagonal elements of 4. Let us consider the case where
the diagonal elements of 4 are all different from each other. Then there exists
exactly one antisymmetric matrix § such that DS — 8D = A — D. Under
certain conditions (if all proper values of S are less than one in modulus) the
matrix £ + 82 is positive definite. If W is the positive definite square root of
B 4 82, the matrix U = 8 + W is a unitary one. The matrix ¢p(4) = UAU* is
then the next approximation of the diagonal matrix similar to 4. In a similar
manner, the matrices p%(4) = @(p(4)), p3(4) = p(¢*(4)), are constructed.

We introduce the following notation: if 4 is a matrix with elements a;, we
put

c(4) = min |a; — a5, @*4)= > |52 -
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The following theorem is proved. There exist two numbers £ =0,47172 and
o == 0,24051 with the following properties:

- Let A be a symmetric metriz such that ¢(4) > 0, ¢ VQ(;)“I < & Under these

conditions, the iterated matriz p*(A) has a meaning for each k and
1° the sequence p*(A) converges to a diagonal matriz L;

2° QX(pH(d)) < QHA) * w* where y = T ;

3° if pH(A) = U, g+~ A) U, the (unitary) matriz V = UXUU¥ ... ewists and
fulfills L = V*AV.
An estimate of the convergence of the infinite product UFUF U¥ ... may also

be given.

The method may be applied even in the more general case when some of the
diagonal elements are nearly equal; the matrix is then divided into blocks in.
a suitable manner and a theorem similar to the preceding result may be ob-
tained.
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