CEKIIUSA
LAJTEBPA 1 JIOTUKA”

Hparu xoJiery,

Ha 8 smyapu 2021 r. (merbk) ot 13:00 yaca me ce mpoBeae
TUCTAHIMOHHO 3acelaHMe HA CEMHHAaPAa 1o ,,AJired0pa u Joruka”.
Jlokgan HA Tema

JAudepeHunupanns B MATPUYHHE MOJYNPHCTCHU

me usnece (lumutpunka Baagesa (JITY — Codusn).

CeMUHApBT 1IE C€ MPOBEJE MOCPEACTBOM Iuiardopmara Z0OM U BCEKU
KeJlaelll MOXe J1a Ce€ MPUCHEIWHU KaTo MOCJeABa JIMHKA, 3aJaJicH Ha
CTpaHHUIIaTa HA CEMHUHAapa.

Ot cekmus ,,Anrebpa u moruka” Ha UMW — BAH
http://www.math.bas.bg/algebra/seminarAiL/



Pesome

B mbpBara yact Ha TO3HM JIOKJIAJL Ce JlaBa onucaHue Ha JudepeHIMpaHnsaTa
B nosynpberena UT M, (S) o ropHO TPUBI'bJIHATE MATPUIN HAJ] aTUTHBHO
UIeMIIOTEHTeH NoIynpberen S. Pasriexkaar ce Marpunure Dy = Fiy +-- -+
By, 1<k<nuD, =FE, miin-mi1+- -+ E, 1 <m < nuce nokasna,
qe 6,(A) = DA u d,,(A) = AD,, xbaetro A € UTM,(S), ca madepeniu-
panns B UT M, (S). Muozxecrsoro D or mudepennupanus 0y, k= 1,...,nu
MHO)KecTBOTO D ot nudepennupannd d,,, m = 1,...,n, ca a/IATUBHO U MY.JI-
TUILTMKATUBHO HAeMIOTeHTHH moaynpbeTrenun. C D ce o3HavaBa MOIYIPh-
CTEH'LT, HOPOJieH OT MHOKecTBOTO DUD. 3a 6 +d,, € Du A € UT M, (S) ce
onmcsa mMarpunarta (0 + dp,)(A) u ce gokas3Ba, e 0rd,, € D ToraBa u camo
ToraBa, Koraro 0y + d,, e uaenrurera. B D ce nmocrposiBa 6a3uc B ¢bCTosII
ce ot mudpepennupanuara 0,02 dy_1,...,0,_1ds,dy 1 61 dp_1, 02 dp_o, ...,
On—2 da, 0p_1 di. OCHOBHHSAT pe3yJITaT TJIacH, 9e IPOM3BOIHO JrdepeHnupane
B nostynpberena UT M, (S) e nuneiina koMOuHaIus HA €JIEMEHTHTE OT HGazuca
B na S-nosymonyna D ¢ koedburuenTa ot S.

BbB BTOpaTa yacT ce m3ydaBar JudepeHImpaHusITa B TOJIYIPbhCTEHa OT
KBa/JApaTHUTE MaTpuOou OT 7-TH peJd HaJd aIUTHUBHO UACMIIOTCHTEH IOJIYIIPDb-
crer S. M3Becren daxt e, ue ako 0 : S — S e audepeHimpane B MOJIy-
npbereHa S, To B moaynpberena M, (S) oT KBaapaapaTHUTE MATPUIH OT
N-TH peJ HaJ S H300PArKEHHETO Oher, TAKOBA U€ Oper(A) = (d(ayj)) 3a Bes-
ka Marpuiia A = (a;;) € M,(S), e qudepenuupane. Tesu audepennupanns
ce M3M0/I3BaT B MHATPUYHUS aHaM3, JuepeHIuajiuTe ypaBHeHUs, MaTe-
MaTu4eCKaTa CTaTUCTUKA, CbI/I3I/IKaTa 1 UHZKEeHEepHUTE HaYKH U Ce€ Hapu4daT
HacseacTeern nudepennupanus. OT apyra crpaHa S-audepeHnupate B MaT-
puunus noaynpberen M, (S) (B emucena na N. Jacobson) e S-mmmeitno u306-
paxenne D : M,(S) — M,(S), takoBa 1e D(AB) = AD(B) + D(A)B,
kbaero A, B € M,(S). Hokassa ce, ye ako S e KOMyTaTHBEH aJUTHBHO
HIEMIIOTEHTEH TOJIYIPbhCTEH, BCAKO S-nudepeHnupane e HACJAeICTBEHO TH-
depenimpane. 3a HEKOMyTATHBEH TOJLYIIPHCTEH S Ce BbBEXKIAT MOHATUITA
asB (mecen) exement wHa Ope B S. Pasmupsasa ce nearupst C(S) 1m0 mouy-
upberenbT LO(S) ot nesute enementn Ha Ope win 10 noayupberena RO(S)
or gecuure exementn Ha Ope B S. [TocrposiBar ce sieBu (aecun) jgudepeniy-
panug u ce 0600IIaBa pe3y/arara OT KOMYyTATHBHES CJIydail.



Abstract

In the first part of this topic we give a description of the derivations in the
semiring UT'M,,(S) of upper triangular matrices over an additively idempotent
semiring S. We consider the matrices Dp=F+- -+ E, 1 <k<nand
D, = Enmitn-ms1 + -+ Epn, 1 <m < n and prove that §;(A) = DA
and d,,(A) = AD,,, where A € UTM,(S), are derivations in UTM,(S).
The set D of derivations 0, & = 1,...,n and the set D of derivations
dm, m = 1,...,n, are additively and multiplicatively idempotent semirings.
Denote by D the semiring generated by the set D U D. For §; + d,, € D
and A € UTM,(S) we describe the matrix (dx + d,,)(A) and prove that
Ord,, € D if and only &y + d,, is an identiy map. In D we construct a basis B
consisting of derivations 01,00 d,_1,...,0,_1ds,dy and 01 d,_1, dodp_o, ...,
On_2ds, 0,_1d;. The main result states that an arbitrary derivation in the
semiring UT'M,,(S) is a linear combination of elements of the basis B of the
S-semimodule D with coefficients from S.

In the second part we study the derivations in the semiring of n x n
matrices over additively idempotent semiring S. It is well-known that if
d : S — S is a derivation in semiring S then in the semiring M, (S) of
n x n matrices over S the map dne such that dpe(A) = (6(ay;)) for any
matrix A = (a;;) € M,(S) is a derivation. These derivations are used in
matrix calculus, differential equations, statistics, physics and engineering and
are called hereditary derivations. On the other hand S-derivation in matrix
semiring M,,(S) (in sense of N. Jacobson) is a S - linear map D : M, (S) —
M, (S) such that D(AB) = AD(B)+ D(A)B where A, B € M, (S). We prove
that if S is a commutative additively idempotent semiring any S-derivation
is a hereditary derivation. For a noncommutative semiring .S is introduced a
concept of left (right) Ore elements in S. Then we extend the center C'(S) to
the semiring LO(S) of left Ore elements or to the semiring RO(S) of right
Ore elements in S. We construct left (right) derivations in these semirings
and generalize the result from the commutative case.



