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Some number sequences often occur in numerical analysis.

A certain class of them is studied in this paper.

Let X be a space with a measure, M be a nonnegative

measure on X, (u(X)< oo, by f,g,h we denote functions defined
on X. Let 1 £ p £00 , by Lp((“,) we will denote the space of

complex functions, for which

Iel , < oo
where ”f“p is defined as usual
1
Il - ¢ S0P amP . oo (1)
X
"f"oo= vraisup Jf(;{,)l (2)
a X

where A EX.
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The integral and the essential supremum have the same
meaning as in [2].

Lemma: Under the assumption mentioned above for each féL?ogﬂ)
for which "f"oo>0

. K n+l
1 s f 3
nlm , “ Iloo (3)

holds, where
[eS = jlf‘n d .
n y M

Furthermore the convergence of (3) is monotonous.

f: Because u(X)<oo then L'(M)DL%( 4) if

o
Z . .
= s (see [1]). For this reason for nonnegative g,

P ro
1 £
h oo

€L (/‘) the Holder inequality holds
2 2 2
(/ghd/u)éfg du /h du - (4)
X X X

We put g = lfl(n+1)/2, h = Ifl(n—l)/Z in (4) and obtain

X n < Xnil -
s =, 5)
o%—l °<n (

because X > 0 for every n under our assumption. Using
the fact that

el Jecol™ > ™

holds for every A €X, by the integration of this inequality
we have )

Lot 2 fFll, -
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The sequence, element of which is on the left hand side above
is bounded and monotonous (not decreasing), consequently it
is convergent. According to theorem 3.37 [3]

%3
lim inf —2*1 £ 130 inf g« < lim sup gd £ lim sup X n+l
“n n n ‘xn

and because the sequence is convergent

1

= «
lim o " = lim —ntl
n»o0 n-»oo ‘xn

holds. This assertion, with respect to the fact [1] that

1

lim & " = 1 £F|" d
bt = o CJIAT g0

3|

= lell,

finishes the proof.

This lemma will be applied on the Rayleigh quotient iteration.
Let H be a complex Hilbert space with the scalar product
(+++), T: H—>H a linear continuous normal operator defined
on H. By the normality of T we mean that T*T = ¥, where T*
is the adjoint operator to T. Denote by r(T) the exact bound
of the cpectrum Q' (T) of T, i.e. r(T) = iggé?#) . We shall
seek the spectral radius of T by the following iterative

method
Xoo4 = Tx, o, v o= QI—:EE (6)
n+ n n ”xn"

where X, € X, xoé.Ker T. No assumption about the spectrum of

T will be made. We will use the Gelfand-Najmark theorem about
the isometric isomorphism of the Banach algebra of operators
generated by T with a certain class of functions (see [2})
for which f&€L® holds. In this operator calculus

I ecry |2 = ﬂf(a,)] Z(E(dA) x41x,)
g(T)
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holds, where x €H and £ is the spectral measure of T.

Now we can prove the convergence theorem.

Theorem: Let the starting approximation x &H in (6) be such
that (E(0(T)N{o}) xo.x0) # 0. Then 9
more, if there exists c >0 such that for each € , 0< €& <c,
(E(O(TINWe(T)) x,,%x,) # O holds, where wg (T) =

= {}, : 0% r(T) *Ikl(E} , then l)n converges to r(T).

converges. Further-

Proof: AsE=E" M(8) = (E(S) xg.xQ) is the nonnega-
tive measure on the complex plane, M (¢ (T))< oo . We put
f(A) = A , obviously under the assumptions of the theorem
vraisup JA] # 0, and we use our lemma. We compute only
M (T)
(T X T xn) = "T xn"2 = ﬁMZn d/&
G(T)

and

/ ]zlzmz du

Hence we have for m = 2n

_02 - X+l
m _—
X
2 X n+l
v, is a subsequence of —— The rest of the proof fol-
x .

n

lows directly by using the lemma.

These results correspond to. the assertions in [7] for
the self-adjoint operator.
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0 JISTE TREDE vZDY KONVERGENTNICH POSLOUPNOSTE
A ITERACICH RAYLEIGHOv7CcH poDfL0

Souhrn

V &léanku se ukazuje, Ze jista trida posloupnosti je
vzdy konvergentni. Tyto posloupnosti mohou byt uZity pfi
Ffeseni probléml, které se &asto objevuji v numerickych pro-
cesech. Jsou zkouméany vlastnosti konvergence, napf. jeji
monotonnost. Je dokazano tvrzeni, Ze jista posloupnost Ray-
leighovych podil@ je pro spojity normdlni operator v Hil-
bertové prostoru vZdy monotonné& konvergentni ke spektralni-

mu poloméru.
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0 HEKOTOPOM KJIACCE BCETIA CXOZAMMXCS [OCJELOBATENBHOCTENA

M UTEPAIIMAX YACTHHX PAJIEfl

Pespue

B crarhe nmokasaHo, UTO HEKOTOpPHN KJ8cCC NOCAENOBATEJb-
Hocre#k Bcerza fBafeTrcd CXOINSMMMCH. OTH NOCJENOBATENbLHOCTH
MOTyT OHTH MCHOJB3OB8HH Nnpu pemeHuy npoCaeM, KOTOpDHE uacTo
BCTpEUaNTCS B BHUMCJIMTEABHHX IIpOLleCCaxX.

JoxasaHo yTBepxleHue, 4TO NOCIEAOBATEABHOCTHL HACTHHX
Pasess Kad HempepHBHOTO HOPMAXLHOT'O ONEPATOPS B NPOCTPAHCT—
Be M'mapbepre SBASeTCH MOHOTOHHO CXOJsmeiics K ero CnekTpaib-
HOMYy paluycy.
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