Povzetek

Operator A na Banachovem prostoru LP(X, p) je standardno trikotljiv, ¢e obstaja
veriga standardnih invariantnih podprostorov za operator A, ki je maksimalna kot
veriga podprostorov prostora LP(X,u). V prvem poglavju dokazemo osnovne last-
nosti o ascentu in descentu operatorja, katere potrebujemo za dokaz Rieszove dekom-
pozicije kompaktnega operatorja. V drugem poglavju predstavimo osnovne lastnosti
trikotljivosti ter dokazemo lemo o trikotljivosti, Ringroseov izrek in spektralni izrek
za trikotljivo druzino kompaktnih operatorjev. V poglavju o nenegativnih opera-
torjih dokazemo potrebne in zadostne pogoje, kdaj je polgrupa nenegativnih opera-
torjev standardno razcepna. V poglavju o integralskih operatorjih dokazemo, da na
prostoru LP(X, 1), kjer X nima atomov, identi¢ni operator ni integralski operator ter
predstavimo osnovne rezultate o standardni trikotljivosti nenegativnih integralskih
operatorjev. V 5. poglavju, iz matrik na operatorje s sledjo na separabilnem Hilber-
tovem prostoru, posplosimo definiciji sledi in determinante, znane formule, izreke in
razvijemo razne kriterije za primerjanje lastnih vrednosti in singularnih vrednosti
operatorja s sledjo. V zadnjem poglavju, kjer obravnavamo nenegativne operatorje
s sledjo, podamo potrebne in zadostne pogoje, kdaj je nenegativen operator, ki je

vsota identi¢nega operatorja in operatorja s sledjo, standardno trikotljiv.

Math. Subj. Class.(2000): 45P05,47A15,47B07,47D99
Kljucéne besede: kompaktni operatorji, nenegativni operatorji, integralski opera-
torji, operatorske polgrupe, invariantni podprostori, standardna trikotljivost, sled in

determinanta



Abstract

An operator A on a Banach space LP(X, ) is standardly triangularizable if there
exists a chain of standard invariant subspaces for operator A that is maximal as a
subspace chain of subspaces of LP(X, u1). In the first chapter, basic properties about
ascent and descent of operator are proved which are needed for proof of Riesz de-
composition theorem. In the second chapter, Triangularization lemma, Ringrose’s
theorem and Spectral theorem for triangularizable collection of compact operators
are shown. In the chapter about non-negative operators necessary and sufficient con-
ditions are given under which the semigroup of non-negative operators is standardly
reducible. In the chapter about integral operators it is shown that the identity ope-
rator on LP(X, uu) is not an integral operator when X is a continuous measure space.
Basic properties about standard triangularizability of non-negative integral opera-
tors are also presented. In Chapter 5, the definitions of trace and determinant are
generalized from matrices to the trace class operators on a separable Hilbert space,
well known finite dimensional formulas are proved and many tools for comparing
eigenvalues and singular values are developed. In the last chapter, non-negative
trace class operators are studied, and necessary and sufficient conditions are given
under which a non-negative operator of form identity plus trace class is standardly

triangularizable.

Math. Subj. Class.(2000): 45P05,47A15,47B07,47D99
Keywords: compact operators, nonnegative operators, integral operators, operator

semigroups, invariant subspaces, standard triangularization, trace and determinant



Literatura

[1] Y. A. Abramovich, C. D. Aliprantis: An invitation to Operator Theory, American

Mathematical Society (2002).

[2] Y. A. Abramovich, C. D. Aliprantis: Problems in Operator Theory, American

8]

[9]

Mathematical Society (2002).

C. Brislawn: Traceable integral kernels on countably generated measure spaces,
Pacific J. of Math. 150 (2) (1991), 229-240.

M. D. Choi, A. Nordgren, H. Radjavi, P. Rosenthal, Y. Zhong: Triangulariz-
ing Semigroups of Quasinilpotent Operators with Non-negative Entries, Indiana
Univ. Math. J. 42 (1993), 15-25.

J. B. Conway: A course in Functional Analysis, Second edition, Springer-Verlag,
New York (1990).

J. B. Conway: A course in Operator Theory, American Mathematical Society

(2000).

K. Davidson: Nest Algebras, in: Pitman Research Notes, Vol. 191, Longman,
New York (1988).

R. Drnovsek: Trikotljivost druzine operatorjev na koncénorazseznih prostorih, Ob-
zornik mat. fiz 49 (2002), 129-139.

I. Gohberg, S. Goldberg: Basic Operator Theory, Birkhduser Verlag (1981).

[10] I. Gohberg, S. Goldberg, M. A. Kaashoek: Classes of Linear Operators vol. 1,

Birkhéuser Verlag (1990).

[11] P. R. Halmos, V. S. Sunder: Bounded integral operators on L? spaces, Springer-

Verlag, Berlin (1978).



LITERATURA 90

[12] K. Jorgens: Linear integral operator, Pitman, Boston (1982).

[13] A. Katavolos, H. Radjavi: Simultaneous triangularization of operators on Ba-
nach space, J. London Math. Soc. 41 (2) (1990), 547-554.

[14] M. Konvalinka: Polinomsko kompaktni operatorji, diplomsko delo, Ljubljana
(2001).

[15] M. Kramar: Trikotljivost druZine operatorjev, magistrsko delo, Ljubljana
(1999).

[16] H. Konig: Eigenvalue distribution of compact operators, in: Operator Theory,
Advances and Applications, Vol. 16, Birkhéuser, Basel (1986).

[17] S. Kurepa: Funkcionalna analiza, elementi teorije operatora, Skolska knjiga,
Zagreb (1990).

[18] G. W. MacDonald, H. Radjavi: Standard Triangularization of Semigroups of
Non-negative Operators, J. Funct. Anal. 219 (2005), 161-176.

[19] B. Mirkovié: Teorija mera i integrala, Naucéna knjiga, Beograd (1990).
[20] A. Pietsch: Operator Ideals, North-Holland, Amsterdam (1980).

[21] H. Radjavi, P. Rosenthal: Simultaneous Triangularization, Universitext,
Springer-Verlag, New York (2000).

[22] J. Ringrose: Superdiagonal forms for compact linear operators, Proc. London
Math. Soc. 12 (3) (1962), 367-384.

[23] W. Rudin: Functional Analysis, McGraw-Hill (1973).

[24] W. Rudin: Real and Complex Analysis, McGraw-Hill, International Student
Edition, (1970).

[25] A. C. Zaanen: Linear Analysis, Third edition, North-Holland, Amsterdam,
(1983).

[26] A. C. Zaanen: Riesz Spaces 2, North-Holland, Amsterdam, (1983).



