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RENNIE'S GENERALIZATION OF KANTOROVICH’S
INEQUALITY IN A HILBERT SPACE

ZDENEK DOSTAL
(Received March 31, 1979)

Let 4 be a positive definite operator in a Hilbert space H. Assume that the
spectrum o6(A4) of A4 is contained in the closed interval m < t £ M, 0 < m.

It is known that there exists a mapping f — f(A) which sends each function f
from the Banach algebra C(6(A4)) of complex continuous functions defined on a(A4)
to the bounded operator f(4) on H such that

a) if a(t) = t then a(4) = A
b) (fi + /o) (4) = fi(4) + f2(A)

o) (fi - f2) (4) = fi(4) f2(4)
d) f = 0 implies f(4) = 0.

For the proof see e.g. [4], pp. 165—172.
It simply follows that

(M — A)(4 —m)yA~"' =z 0.
Hence, for any vector x of the unit norm
(Ax, x) + mM(A"'x,x) £m + M.
Denoting the second term on the left hand side by «, we obtain
mM(Ax, x) (A7, x) £ (m + M)u — u®> £ (m + M)?/4, (1

which is the Greub — Rheinboldt [ 1] formulation of the inequality of Kantorovich.
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Souhrn

RENNIEHO ZEVSEOBECNENI KANTOROVICOVY
NEROVNOSTI V HILBERTOVE PROSTORU

ZDENEK DOSTAL

V praci se dokazuje Greub—Rheinboldtova formulace Kantorovi€ovy nerovnosti pro positivné
definitni operdtor 4 v Hilbertové prostoru H. Originalni pfispévek piedloZzené prace spociva v nale-
zeni tohoto nového dikazu jinak zndmé skutecnosti.

Pesrome

OBOBIMEHNE PEHHN HEPABEHCTBA KAHTOPOBUYA
B ri/IbLBEPTOBOM ITPOCTPAHCTBE

3AEHEK JOCTAIJI

B pabote mokasbiBaercs npemioxenne ['pey6-PeitnGonnra 06 HepaBencTse KaHTOpoBUYA IIst
MOJIOKMUTENILHO onpeaeneHHblit onepatop A B Nsbeprosom npoctpanctse H. CyTh HacTosLiek
paboThl B TOM, YTO B HE IPUBOIUTCS HOBOE NOKA3ATENBCTBO 3TOrO M3BECTHOrO MPENIOKEHUS.
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