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Comment ationes Mathematicae Universitatis Carolinae

C - CONVERGENCE OF ITERATIONS OF LINEAR
BOUNDED OPERATORS

Ivo MAREK, Praha

Let X De a complex Banach space, Xy = (X ->X)

the .Banach space of linear transformations of the space
X into itself with the usual norm
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Let us suppose that the operator T € Xl has p

elgenvalues ﬂkl, ...,(l} P 21 , which are poles of
nmultiplicities Qyy ceey Q

R(X,T) = (AT = 7)"L |
Let the inequalities
(1) [ N R

hold for every p01nt ME 6‘(T) A;#f@b v Foly s wwy P

where ¢ (T) is the spectrum of the operator T .

D of the resolvent
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‘be the Leurent expansion of the resolvent of the opera-
tor e.Xl in the neighborhood of the point (u 1t

is well known (3] that
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where Coj is the boummdary of the circle Koj having

the property I:::; ~n & () ‘-‘-{(uj} (IZ;S denotes the
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Let us investigate the Cesaro sums
n
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Theorem 1. If the inequalities (1) hold for the ei-

genvalues (Lyy ooy GLp of the operator T € X and

l H
qj = A for »r=1, ..., p, then we have in the norm

of the space X1
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where the rapidity of the convergence is given by the es-

timation of the rest
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Corollary: If the opergtor T <€ XJ has a spectrum

lying in a unit circle fa é 1 , on the boundary of
which lies a finit number of simple isoclated poles of
the resolvent R ( A ,T), and if (,; =1 is one of the

eigenvalues, then

n
1 ‘ :
lim  — 5{1»Tm=3n y
- o0 n,- m= ;
where B

11 is the projection corresponding to the va=-

lue 44&1 =1,

Let us suppose that XSO)Q. X 1is such a vector
\
that ( )'
{0
Bjy x - A# 0,

s0 that an index s, 1 & 8 £ q. exists for which

_ N €°) R, (o) _

(2) Bjs p'e + o, Bjs+l X o,

where o .is a gzero vector in .X , The vector
- 23 -




)

U5 ey (ap of the operator T & Xy let q.

e 4 ) ; :
oo Bjs Xj 18 evidently an eigenvector of operator

T corresponding to n&j.
Supposing that we know the eigenvalues U s °'°’(up’

we can construct the eigenvectors corresponding to some

of the eigenvalues with the hekp of the Cesaro itera-
tions,

Theorem 2. Let (1) hold for the eigenvalues
it ay
Tor > =1, ceej P -and let xj(q) be such a vector

that (2) holds. Then we have in the norm of space X

; (o)
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X .= B. X{o)
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ies an eigenvector of the operator T , corresponding to
the eigenvalue (uﬁ o! '

The mentioned eigenvalue can be considered to be
known, if we know that they ere the roots of a certain
known.algebréic equation. This is the case for instance
of stochastic cyclical kernels [2], page 152 and sto-
chastic matrices [i], chapter XIII, In these cases the
eigenvalues of interest lie on a unit ¢circle and are
the roots of a binomial equation :

A sy
where d is the index of imprimitivity 1], page 345.
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