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OZET

KUCQUK KOMUTATORLERDEN ORTAK INVARYANT
ALTUZAYLAR

Iliyana GARGARIDI

A ve B, n x n’lik kompleks matris cebirleri dyle ki her A € A ve B € B igin
[A, Bl = AB — BA komiitatorii “kii¢tik” olmak tizere A ve B cebirlerinin
ortak asikar olmayan invaryant altuzay: var mi? Bu soru
“neredeyse-komaiitatif” cebirler ve daha genel olarak yari-gruplarin
yapisini ¢alisan bazi1 makalelerden motive edilmistir. Basit bir 6rnekle
sorunun cevabinin hayir oldugunu goriilebilir: B cebiri A cebirinin A’
komiuitantina esit ise bu iki cebir bir invaryant altuzay paylasmaz. Boyle
biitiin cebirleri karakterize ederiz: A matris cebiri komiitanti ile ortak
invaryant altuzay sahip degilse bir tam matris cebirinin geniglemesine
benzerdir. Boylece her A € A ve B € B igin rank[A, B] < 1 ve bunlar
icinden bire ulasan varsa A ve B cebirlerinin ortak invaryant altuzayi
varligimi gosteririz. Ayrica, [A, B]’nin nilpotent olmasinin yani sira matris

lineer uzaylar: hakkinda bazi kismi sonug tartigilmistir.
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ABSTRACT

COMMON INVARYANT SUBSPACES FROM SMALL
COMUTATORS

Iliyana GARGARIDI

Supppose that A and B are two algebras of complex n x n matrices such
that the ring commutator [A, B] = AB — BA is “small” for each A € A and
B € B; does this imply that A and B have common non-trivial invariant
subspace? This question is motivated by a series of papers studying the
structure of ”almost-commutative” algebras and, more generally,
semigroups. A simple example shows that, in general, the answer is no: it
may happen that the algebra B is equal to the commutator A’ of A and
the two algebras do not share an invariant subspace. We characterize all
such algebras: if a matrix algebra A does not share invariant subspaces
with commutant, then it must be similar to an amplification of a full
matrix algebra. Then, we show that if 4 and B are two algebras such
that rank[A, B] <1 for all A€ A and B € B and the rank-one is achieved,
then A and B have a common invariant subspaces. A number of partial
results about linear spaces of matrices, as well as the condition that

[A, B] is always nilpotent, are also discussed.
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