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Abstract
In order to find a suitable expression of an arbitrary square matrix over
an arbitrary field, we prove that every square matrix over an infinite
field is always representable as a sum of a diagonalizable matrix and a
square-zero nilpotent matrix. In addition, each 2 x 2 matrix over any
field admits such a representation. We also show that, for all natural
numbers n > 2, every n X n matrix over a finite field having no less than
n + 1 elements also admits such a decomposition. As a consequence of
these decompositions, we show that every matrix over a finite field can



be expressed as the sum of a potent matrix and a square-zero nilpotent
matrix. Moreover, we prove that every matrix over a finite commutative
ring is always representable as a sum of a potent matrix and a square-
zero nilpotent matrix, provided the Jacobson radical of the former ring
has zero-square. Our main theorems substantially improve on recent
results due to Abyzov et al. in Mat. Zametki (2017), Ster in Lin. Algebra
& Appl. (2018), Breaz in Lin. Algebra & Appl. (2018) and Shitov in
Indag. Math. (2019).

Pe3rome

JlokazaHo e, 4ye BCAKa KBaJpaTHa MaTpula Haja Oe3KpailHO mose €
BUHAru MpeAcTaBUMa KaTo CyMa Ha JuaroHajau3upyema maTpuua u
HWINOTEHTHA MaTpula oT pex 2. B nombiaHeHue, BCsKa TakaBa MaTpula
HaJ KpalHO IIOJIE MOXE Ja C€ MPEACTAaBH KaTo CyMa Ha ITOTEHTHA
MaTpHUla U HWIMIOTEHTHA MAaTPHUIIA C UHAEKC Ha HWIMOTEHTHOCT TOYHO 2
— TO3W pe3yJITaT MOXKE Ja C€ pa3llMpu 0 KBAJAPAaTHU MaTpPULM HAJ
KpallHU KOMYTaTUBHHM NPBCTEHU C paaukan Ha J[>KeWKOOCOH, 4uATO
BTOpa CTeNeH € Hyja. Te3u TeopeMu 0000IIaBaT HIKOM KIIACUYECKU
pe3yJiTati, KaTo Te3u Ha A. AOu3oB u Jp. B Matematuueckue 3aMeTKU
(2017), s. UWlep B Jluneitna anre6pa u mpunoxenus (2018), C. bpes B
JIunetina anreOpa u npunoxenus (2018) u 4. [Mlutos B Indagationes
Mathematicae (2019).
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