I. Anniversary: 150 Years of idempotents.
I1. Idempotents of 2 x 2 matrix rings over rings of formal power series.
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An element a in a ring A is called an idempotent if a’=a. In 2020 we celebrate an anniversary
of the idempotents — 150 years of their discovery. The idempotents were introduced in Ring
Theory by Benjamin Peirce in 1870. Already 150 years their study is among the main topics
in Ring Theory and its applications. The first part of the talk is devoted to the story of the
discovery of the idempotents.

The second part of the talk surveys some results on idempotents of matrix rings over
commutative unitary rings. We present also a new result from
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This is the description of idempotents of M,(A[[X]]), where A is a direct sum of a finite
number of commutative rings without non-trivial idempotents and A[[X]] is the ring of formal
power series in an arbitrary (also infinite) set of commuting variables. As a consequence we
describe the idempotents of My(Z,[[X]]) when n is an arbitrary positive integer greater than 1.
Our proofs are very transparent and use well known elementary arguments only. They are
based on the Cayley-Hamilton theorem (for 2 x 2 matrices only), the Chinese remainder
theorem and the Euler-Fermat theorem.

|. Togumranaa: 150 roguHu Ha UIEMIIOTEHTHUTE.
Il. UneMnoTeHTH B MATPUYHU IPHCTEHU OT BTOPH pell HaJl PBCTEHU OT (POPMATHH CTETIEHHU
penosge.

Becemun [Ipenckn

EleMeHTBT @ B NMpbCTeHa A ce Haphya HAEMIOTEHT, ako a-=a. [Ipes 2020 r. mpasHyBame
TOJMITHIHA Ha uaeMrnoTeHTuTe — 150 oT TsXHOTO OTKpuBaHe. Te ca BbBEICHU B TEOpHUsS Ha
npecTernTe oT bermkamun [lupc mpe3 1870 r. Beue 150 romwHu TAXHOTO M3ydaBaHe €
MEX]y BaKHUTE HAlpaBJICHUS B TEOpHUS HAa NMPBCTCHUTE U HEWHUTE NMpuiioxkeHus. [IbpBaTta
YacT Ha JIOKJIaJIa € TIOCBETEeHA Ha HCTOPUSATA HAa OTKPUBAHETO HA UJIEMITOTCHTHTE.

Bropara dacT Ha Jokiaa npaBu 0030p Ha HAKOM PE3YJITaTH 3a UICMIIOTCHTUTE B MATPUYHU
MPBCTCHU HaJl KOMYTaTUBHU YHUTAPHH MPBCTeHH. [IpecTaBsiMe U eMH HOB PE3y/ITar OT
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ToBa ¢ onucanuero Ha unemnoreHTuTe B Ma(A[[X]]), kbaeTo A e nupekTHa cyma Ha KpacH
Opoii KOMyTaTHBHH NMPBCTEHU Oe3 HeTpuBhamHu uaemnoTentH, a A[[X]] e mpscTeHsT OT
(GbopMalTHU CTETIEHHU PElOBE Ha MPOM3BOJHO (BKJIFOUUTEIIHO OE3KpailHO) MHOXKECTBO OT
KoMmyTHpanu mnpomeniauBu. Karo cnencrBue ommcBame wuaemmoreHtute B Mo(Za[[X]]),
KBJIETO N € MPOM3BOIHO €CTECTBEHO YHCIIO, TIO-TOISMO OT 1.

Hammire mokasarencTBa ca Mpo3pavyHd M M3MOJ3BAT CaMo J00pe W3BECTHU €JIEMEHTapHHU
aprymenTu. Te ce 6a3upar Ha TeopemaTta Ha XaMWIThH-Keinu (camo 3a MaTpUIUTe OT BTOPU
pen), KuTaiickara Teopema 3a oOcTaTbluTe U Teopemara Ha Oinep-depma.



