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Introducere

Prezenta edi Hhe a broHuri.i Vine
5 ani “n cadrul | n$ i bu tMabimic £ de
Andrunachieviab. Anterior a fost publ i c
de 50 de ani ai I nstitutul ui,
cincisprezece ani “'n ur mt , “n
| nf ormatict | aistdri® Che aaxreiastEi lpak
altfel ca Hi "n precedenta, - cel
a oferit pHis ibrid Zitmtteea” mEtmani er
cercetare Hi cel e mai i mportant

pararsul ultimilor cinci ani. Din volumele anterioare au fost
preluate capitolele despre fondatorii Institutului: academicianul

VIiadi mir Andrunachievici, ctito
directorul ei pe parcursul a circa 30 de ani, academicianul
Constantin Sibirschi, fondator
prospere Hcol ma i eemateoriet calitaive @ "H
ecua™Hi il or di feren™i al e, prof es
cercettrilor “"n domenichr ¢éecoins
asttbzi nu doar 0 abordare t eo
promi Htt oare aplica’ii. Lista e
mat ematict precum cel al m. cC .
Al exandr Kuzne™ov, Or g greira atror |
savantul prof . Vasil e Ceban. E c
informa™Hi i despre recent regret:
Dupt o lungt cale de pafmite 2
conferit numel e AVI adi mir zAndr
fiind aprobatt pe 14 septembrie
I nstitutul de Mat emati ct H
Andrunachievici 0 este acreditat
‘Ht i i n He i Hi i novdiEridi cu toate
activittit™ weer eceHicettraaresf arnot eh
cercetare: Mat ematict Hi T nfor m:



Introduction

This edition of the brochure brings to light the successes from the
last 5 years in Vladimir Andrunachievici Institute of Mathematics
and Computer Science. Previous edition was published at the 50th
anniversary of the Institute, and a detailed chronicle has appeared
fifteen year s ago, i n t he bool
Computer Science at age 4ibnasCh a
in the previous one, five laboratories of the Institute were offered to
present research directions and main results obtained prevalently
during the last five years in their own manner. From the previous
volumes only chapters about founders of h&titute were taken:
academician VladimiAndrunakievich, who was the founder of this
research institution and its director during about 30 years;
academiciarKonstantin Sibirsky, founder and leader of one of the
most prosperous mathematics schools incoumntryi the school of

the qualitative theory of differential equations; profesgatentin
Belousov, the initiator of researches in the domaiguasigroups
theory, which is not simply an actual theoretical approach, but the
one with promising applicains in our days too. The list is
continued by famous names in mathematics such as that of
cor.mem. of ASM prof. Israel Gohberg, Ph.D. Alexandr Kuznetsov,
the organizer of higher education, and the scientist Prof. Vasile
Ceban.The current edition is comgtied with information about
academician lurie Reabuhiwvho had recently passed away

After a long journey of over 20 years, the Institute was given
the name AVIadi mir Andrunachi ev
being approved on September 14, 2018.

The Vladimir Andrunachievici Institute of Matheties and
Computer Science is accredited as an organization in the field of
science and innovation with all related rights to conduct research,
innovation and technology transfer activities for the research profile
AMat hemati cs and ConmapedpmaisilSci e n ¢


https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/who+passed+away+recently

foarte bine), fiindu acordat calificati vi

recunoaHt ere i nt erinaé&a onmmalit (nca
Republica Moldova).

Cercettrile efectuate “n cad
sol u™i onkr i p rdinb toeneméld amatemadiati t u a
teoretice, aplicative 'Hi infor
direcH ile stabilite “n cadrul
precum cel e de e c ugaasigrapurildrj ttogar e n”
radicalil e H©nghekeé¢ldi il e fund
Hi cele cu caracter aplicativ,
guasi grupuril or “n criptologie

sunt dezvoltate o serie de dire
procesarea limbajului natural, modele formale de calcul inspirate

bi ol ogi c. Cercettrile efectuat
ob™i nerea unui i mpact “n domeni
Rezul tatele ob™Hi nute sunt inncl L
universitt™ | e din Republica Mc
diagnosticul ultrasonografic, elaborat in IMI VA, este util medicilor

at Ot “n procesul de examinare

speciali Htilor din domeniul eco:
In contextu globalizbtri.i economi ce,
i nforma™ onale promovarea patri .l
O parte integrantt a strategieil
moderne "~ n mai multe aspect e, [
economic. Rezul tatele cercettril

la revitalizarea (prin intermediul tehnologiilor informatice) a unor
elemente ale acestui patrimoniu constituite din texte vechi

romoneHt i . I nstrumentar ul dezv
special i Htil or, precum 'Hi publ i
al acestor documente, prezentate atat in grafiile originale, specifice
secolelor 172 0, precum Hi translite

contemporant.



very good), being awarded the qualifioca of Organization with
international recognition (category Athe highest in the Republic
of Moldova).

The research carried out in the institute is dedicated to solving
current problems in the fields of theoretical, applied mathematics
and computer sence. They further develop the directions
established in worldenowned scientific schools, such as
differential equations, quasigroup theory, theory of radicals and
rings. In addition to fundamental studies, there are also the applied
ones, such as appdees based on quasigroup theory in cryptology
and cryptography. Along with these, a number of new directions are
being developed: decision support systems, natural language
processing, biologically inspired formal computational models. The
research conduetl in the institute is aimed at obtaining an impact
in the field of education, medicine, culture. The obtained results are
included in several courses held in the universities of the Republic
of Moldova. The decision support system in ultrasonographic
diagnhosis, developed in VA IMCS, is useful for doctors both in the
process of patients examining and in specialists training in the field
of ultrasound.

In the context of economic, cultural, technological and
information globalization, the promotion of natibnaultural
heritage has become an integral part of the strategy of sustainable
development of modern society in several aspects, including
academic, scientific and economic ones. The results of our research
and elaboration contribute to the revitalizat{¢hrough information
technologies) of some elements of this patrimony made up of old
Romanian texts. Tools developed in the Institute allow specialists,
as well as the general public, to access to the editable format of
these documents, presented bothhm a@riginal spellings specific to
the 17th20th centuries, and transliterated in contemporary Latin
script.
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The results obtained in the last 5 years have been published in 6
monographs in the country and 3 abroad, 69 articles with impact
factor, 72 articles in peeeviewed journals in the country and 29
abroad.

Membes of the institute staff were involved in the execution of
4 institutional projects, 3 projects within the state programs, 2
technology transfer projects, 5 projects of bilateral and multilateral
international collaboration, a project within the NATO mag
AScience for peace and security
Commission (FP7), 2 STCU projects, 4 COST projects.

The Vladimir Andrunachievici Institute of Mathematics and
Computer Science continues to e
Academy o f Sciences. Mat hemati cso
Journnal of Mol dovao) of interna
SCOPUS, and CSJM also in Web of Science. In collaboration
with coll eagues from Pol and, t hi
and Related st ems 0 i s being also pub
make a valuable contribution to the promotion and international
recognition of our scientific results, ensuring their visibility and
facilitating the participation of VA IMCS researchers in various
interrational projects.

In the last five years, 7 international conferences have been
organized, at which the results obtained within the institute and in
numerous research centers abroad were discussed. The conferences
dedicated to the mathematical bases obrimfatics (FO2015,
MFOI-2016, MFO#2017, MFO$2018, MFO$2019), organized in
coll aboration with the AA. . Ci
Shevchenkoo Uni versity from Ki
Conference of the Mathematical Society of Moldogladicated to
the 108" anniversary of the birth of the academician Vladimir
Andrunachievici, was a special tribute to the illustrious scientist and
founder of the Institute. The 55th anniversarywéf IMCSwas also
marked by the organization of a confece, during which a review



I nstitutul -Hia preesutHi
nucleul de cadre Tnalt calificate, nivelul

“"nal t a l cercettril
promoveze valoril e
mat emati ci i Hi i nf or

motivel e st afirmtm,
Mat emati ct ‘HiVladimin f or |
Andrunachievicio est
cercettri perfor mant
respective.

|l nga GCJ Wecl
director IMI VA
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of achievements of our researchers and colleagues from abroad was
made.

The Institute has managed to maintain its core of fighl
qualified staff, high level of research and continues to promote
scientific values of mathematics and computer science, having all
reasons to say that the Vladimir Andrinachievici Institute of
Mathematics and Computer Science is a {pghformance reseein
center in these areas.

|l nga GCJ Wecl
Director of VA IMCS
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SavanSi alMtVvar i i
Vladimir Andrunachievici (191711997)

(1 /£

VIiadi mir Andr.uunachievici

: ma t
organi zator al KtiinSei, este
excepSional e 7~ ni nteeloer i kai raaldg echarl &,
kKcoal a algebrickt creatt de el ~
din fondatori:i Academi ei de kt
Il nstitutului de Matematict al A.

V.Andrunachievici |a nktscut |l a 3-aaphiclui
studiile mai “nt i la | iceul n A

l a Universitatea din 1%laxlucrat(lal 9 4 C
kcoala medie nr.13 din Chi«kxint:
ti mpul rtzboi u-d wevacuaf mmmKatafwma (orl u i
Geambul). Tn ani 194394 7-a ki tcut doctor
Universitatea de Stat din Moscova, avindu conductt or i
pe renumi Sii savang$Si O. lu. kmid:1
In anul 1947 V.Andrunachievici a absolvit cu succes
doctorantuemg dcdasdbont mmrd (tcandi da
Chi ki nktu, unde a lwucrat l a Uni
Pedagogic (1947 9 5 3) "n calitate de <co
catedrei de al giel®6l & lucrat@aninstiiueurchio a d
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Notor ious scientists of VA IMCS
Vladimir Andruna kievich (1914 1997)

Vladimir Andrunakievich, a prominent mathematician and
great orgnizer of science, is known due to his remarkable results in
the theory of radicals in rings and algebras, due to an algebraic
school which he created in Moldova, and also due to hisigesiv
as one of the founders of the Academy of Sciences of Moldova and
the Institute of Mathematics.

V. Andrunakievich was born on April 3, 1917. He finished the
AAl eco Russo0 linyl®36amd gradnated fromlthe n e
University of |-E041lihe worked B® tda@her of n
mathematics at a secondary school in Kishinev. During the World
War 1l his family was evacuated to Kazakhstan (the town of
Geambul). In 1943947 he took postgduate course at the
Moscow State University, the great stists O.Yu. Schmidt and
A.G. Kurosh were his scientific supervisors.

In 1947 V. Andrunakievich sessfully finished his postgradu
ate study and defended Doctor Thesis. He returned to Kishimkv an
worked as associated professor and then as full professor at the
Kishinev State Univesity and the Kishinev Pedagogical Institute

13



micot ehnol ogic din Moscova. Cn a
rezultate importante despre radicale Tn inele, care au constituit baza

tezei de doctor habilitat, sus§¢$Si

Cn |l egtturt cu organizarea Ac
V.Andruna hi evi ci se “ntoarce | a Ch
sf " rkitul vieSii

Din anul 1961 V.Andrunachievici este membru titular al
Academi ei de KtiinSe din Repu
l nstitutul ui de Fizict «Ki Mat em
de Mat emat i-a&dondusgirca 30 ae ani i1 calitate de
director. A deSinut Ki-prae kteed i fnur

A. k. M. 11974 918791990), academicianoordonator al
SecSiei de Fizickt «kil9Mabt)e nkait iacltt

I nteresele ktiinSifice ale ac
teoria inelelor K i al gebrel or,
domeniu actual t eori a radicalilor. Prir
V.Andrunachievici este consacrat teoriei radicaliloritm e | e K
algebre asociative. In anii 194696 1 e | separt di
radicalil or cel e Tmaadiuwtaillié ‘smp
subi dempotenSi, artt " nd posi bil
teoreme structur al e.uicicld servese la K i
evidenSierea interconexiunilor
generalizeazt radical ul clasi c.
numel e, precum Ki l ema | ui And
prezent nu numai in teoriainadet asoci ati ve, dar

algebrice adiacente.
O continuare fireasct a acest

ciclu de lucrtri consacrat teor
Cnct “n 1947 V. Andr un ac hnunitelor c i [
frac$Sii anexate, care a constit
algebrelor quasiregul ar e i1972Cn

V. Andrunachi evi ci K i di scipol ii
pentru inele Ki al gebrre dad-rhrulel c
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(19471953). In 19531961 he worked at the Moscow Institute of
Chemical Technologies. During this period he obtained a series of
important results on radicals in rings, which constituted the bases of
his Doctor habilitat thesis, dafided in 1958.

When the Academy of Sciences was organized in Moldova,
V.Andrunakievich returned to Kishev, where he lived till the end
of his life.

In 1961 V.Andrunakievich é&came a full member of the
Academy of Sciences of Moldova and the dioe of the Institute of
Physics and Mathematics. The Institute of Math#rea was
organized in 1964, and V.Andrunakievich was its director for about
30 years. During this period he was a wresident of the
Academy of Sciences of Moldova (196974, 19791990), he
coordinatoracademician of the Section of Physics and Mathematics
of the ASM (19641985).

Scientific interests of Acad. V. Andrunakievich were
concentrated on the theory of rings and algebras, he was among
pioneers of a newamnain, theory of radicals. isl first cycle of
works was devoted to the theory of radicals in associative rings and
algebras. In 1948961 he dishguished from the class of all
radicals the most useful in applicationsicadls, namely special and
idempotent, and showed their usef@seby preing structural
theorems. The ideas and constructions of this cycle helped to
understand the connections between different special radicals which
generalize the classical ones. Subidetapt radical named after V.
Andrunakievich and the Andrunakieh's lemma have been used
till present not only in the theory of associative rings, but also in
other related algebraic sgms.

A natural continuation of those investigations was presented in
his second cycle of works devoted to the structural theornng$
and algebras. As long ago as in 1947 MAinakievich showed the
construction of so called adjoint fractions that was the first step to
the structural theory of quasiregular algebras. In works of the period

15



au gtsit o0 per f e dasierale luilWeigrstrask, t e
Dedekind ki Krul | despre descom
|l ui zero. BilanSul acestor cerc:

Al treilea ciclu de lucrtri al
de generalizarea pentroazul necomutativ a teoriei clasice a
primaritt$ii noetheriene, adict
scopurile principale ale acestei teorii este atit deimarea
exi stenSei reprezenttrilor i dea
special (prinar e, pri mal e, ter Siale K.
reprezenttri. C ni 19721\t Andrunachiesici cli n
di scipol ii st au arttat ct exi.
care satisface cerinSetlte egdzares t e
este terSiaritatea. Se dezvoltt
poate f aplicad B, ndanumbai ppant
sisteme algebrice.

V. Andrunachi evi ci se interesa
avind publicatel ucr Lr i "n algebra topol
al gebre quasiregul are Ki al gebr ¢

Talentul matematic al academicianului V.Andrunachievici se
"mbina armoni os cu capacittSile
K i organi zatdr .dePeretbri dpordez

mat emati ce K i “n i nstruirea C a
decor at cu o serie de distincg $Si
" n ai lOtdibul Republicii.

Printre meritele sale supr eme

algbrice din Mol dova ki a Inistit
principalul centru de studii matematice in Republicdddwa.

Savant de talie mondi al t, Vv
moktenire «kKtiinSifickt bogatt “~n
publicae . l deil e | ui continut st f
diverse probl eme, articolele | ui

Un suprem omagiu | aduc "~ nvt
al geprirmtcontinuarea | u-@acoanshui d ¢
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19671972, V.Andrunakievich and his disciples developed the
structural theory of rings and algebras without nilpotent elements, in
its framework they found a logical completion of the classical
Weierstrass, Dedekind and Krull theorems on decoripos of
algebras without divisors of zero. These investigations were
summarized in mavgraph [2].

The third cycle of Acad. V.Andrunakievich's works was
connected with the generalization ofrcommutative case of the
classical theory of Notherian primarjtye. the additive theory of
ideals. Principal goals of this theory are the proof of existence of the
representation of an ideal as the intersection of sommaspdeals
(primary, primal, tertiary, etc.), and also the uniqueness of such
representation. In  works of the period 1964972,
V.Andrunakievich and his disciples showed that there is the unique
generalization of primarity satisfying the existence and Lemigss
conditions, and this generadimn is the tertiarity. They developed
the general addite theory which can be used not only for rings but
also for many other algebraic systems.

V.Andrunakievich worked dively in many other domains
having publications in topological algebra, on variaties of
guasiregular and strongly regular algebras.

Matheratical talent of Acad. V.Andrunakievich was
harmoniously combined with his distinguished teacher and
organizer abilities. For his great contribution to the dgwaknt of
mathematics and education of high quality specialists Acad.
V.Andrunakievich was awdre d rdii @ u | Republicii
high aders.

The organization of the Institute of Matematics of the ASM, the
main centre of mathematical research in Moldova, and the creation
of algebraic school in Moldova are his greatest merits.

The scientist of thevorld scale, V.Andrunakievich left a rich
scientific inheritance of more than 150htished works. His ideas
have been used actively and applied to differenblpros, his ar
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crat viaS$Sa V. Andrunachievici

Lucrtri de referinSt:
1. V.Andrunachievici. Radicalii inelelor asociative.Matema
ticeskii sbornik, vol.44, nr.2, 1958, p.1242; Matematiceskii
sbornik, vol.55, nr.3,1961,p.324 6 (" n | i mba ru
2. V.Andrunachievici, lu.Reabun.Ra di cal i i al gebr
struct uMoaslicktova, Nauka, 1979 (~°

Dr . hab. A .

Valentin Belousov (19251988)

Valentin Belousov, matematan ilustru, este cunoscut pentru cerce

tktrile efectuate “n doome na lbe bou a
ecuaSiilor funcSionale. El a creaf
Mol dov a, devenitt un i mportant cen
acel aki timp Ki un apreciat pedago
V.Belousovsa ntscut “n or. BLLESiI i O
matematickt a Institutul ul947)Pae d ag
l ucrat o perioadt scurtt “n cal
iar apoi “"n calitate de Il ector

19541956 V.Belousov a studiatladocta nt ur a Uni vy er si
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ticles have been peamently cited.

Respecting his memory, young algebraists continue the
investigations being the content of V.Andrunakievich's life.

References:

1. V.A. Andrunakievich. Radicals of associative ringsMat.
Sbornk, I: vol. 44, no. 2 (1958), p. 17212; II: vol. 55, no. 3
(1961), p. 32846 (in Russian).

2. V.Andrunakievich, Yu. Rabukhin.Radicals of algebras and
structural theory Nauka, Macow, 1979 (in Russian).

Dr.hab. A.Kashu

Valentin Belousov (19251988)

Valentin Belousov was a great Moldavian mathematician, a
distinguished specialist in the field of quasigroup theory, algebraic nets
and furctional equations. He was not only the creator of the quasigroup
school in Moldova but also an eXient teacher.

V.Belousov was born in Beltsy. After studies in mathematics at
Kishinev Pedagogical Institute (194947) he spent a short time as
a schotteacher and then lectured at Beltsy Pedagogical Institute. In
19541956 V.Belousov was a post graduatelent at Moscow

19



monosovo din or-lconMoistcmn akt iaivn Qidf

scut ul al gebri st r us -ap rsouf se$ionr wtl
tezt de doctorat " n -1861 WIBelolis®\s 8 .
fiind stagiar |l a Universitatea
ndrumbtt or " ntarenpe rcun@scutd savaoteameri@an
profesorul R. H. Bruck. Cncep’ nd
(1988) V. Bel ousov este Kef al
matematickt "~ n cadrul Il nstitutul
ktiinSe aoRédpuwhl i cpiair aMel fiind
catedrei de algebrt ki geometr i

(196721977). Cn anul 1966 V. Belouso
cu tema fiSisteme de quasigrupur
anul1968 este ales membru corespo
Pedagogice a U.R.S.S.

Valentin Belousov, fiind un pionier in domeniul teoriei quasigru
purilor ki a buclelor “n fosta |
la dezvoltareaacestei ramuri. Obieet | cercettktril-or s
rite aspecte ale teoriei generale a quasigrupurilor, printre care-proble
mele legate de descriereagmup | or asoci ate al e

inumi tele grupuri mul tiplicative
bucdekri vat e, grupuariel xri dea ca-rleil ©
purilor, grupr i | or de per mut kri i nterne
izotopi ei (autotopiei) guasi gru

obSinute de V. Bel ousuoavs ipgernutpruur id i
printre cl®@«AFe TX Cl-, le)lgumsgeupuelor, quasigru

purilor Stein, bucl el or Bol K. a.
obSinute pentru clasa quasigruplu
teoremasaincaee afirmk ct orice quasi

a l unei bucle comutative Mouf an
obSinute de prof. V.Belousov “n
Cn lucrarea sa de rtsunedein n |

guasigrupuri o (Mat em. Sbor-a7) k.
V.Bel ousov aduce o0 el eganttit-car s
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State University, the famous Russian algebraist Professor A-G.Ku
rosh was his scientific adviser. Here he defenties candidate
thesis (1958). In 1960961 V.Belousov was at Wisconsin
University (USA), where he worked with the famous American
scientist in the area of quasigroup theory Professor R.H.Bruck.
Beginning with 1962 up to 1988 he was Chair of the algebdh an
mathematical logic department in Institute ofathematics of
Moldavian Academy of Sciences and head of the algebra and
geometry Department of Kishinev State University (32677). In
1966 hedf ended the doctor al thesi s
genealised ident i e s 0, and in 1968 was
Member of the Academy of Pedagog Sciences of USSR.

V.Belousov was the pioneer in the area of quasigroup and loop
theory in USSR and made a great contidn to the development
of this theory.He studied many questions of general quasigroup
theory, such as the groups associated with quasigroups
(multiplication groups of quasigroups), dettive operations of
loops, regular mapping groups and nuclei of gqyrasips, autotopies
and antiautotopies foquasigroups, groups of inner bstitutions
with respect to an element, normal subquasigroups, isotopy and
crossed isotopy of quasigroups and others. V.Belousov also- inves
tigated different classes of quasigroups and loopsicpkarly IP-
guasigroups, F-quasigroups, TS-quasigroups, Cl-quasigroups,
Stein’s quasigroupd,quasigroups and-loops, Bol loops. Espe
cially deepresultswere received by him relative to the disttive
quasigroups. His theorem that each distributive quasigroup is
isotopic to a ommutative Moufang loop is well known.
V.Belousov also studied lettistributive quasigroups and loops
isotopic to them. Many results aresdribed in his monograph [1].

I n the 1 mportant paper ABal ar
(Russian, Matem. sborniky.70 (112), No.l, 1966, p.5%7)
V.Belousov found an elegant characterisation of the quasigroups
with balanced identities, kiang established their connections with

21
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asociativitktSii, medi al i ttLSii,
identitatea Sdisteing). generalizatt (

O serie de lucrtbri ale prof. \

uasSi i funcSiolgal éopedmulgfiame g |
uaSiile asociativitkESii, di st
uaSia funcSionalt Moufang. L a
e asociativitkEsSii generalizat
noscmetdti uln specialiktilor cu n
spre patru quasigrupuri o, car
asigrup s’ nt | egate prin | ege
el ui aki grup. Studi ul eflect ue
ociativittLtSiinagemercalnidaast d a" m
al gebrt pozi Sionalt de quasi ¢
guasigrup definite pe aceea
ecarecuasgine i tta
;

ooV OYOOO DD®DdCMD
cCDODDOOLOCODODCS —O0O0OO0

perpozi Siile, ifm

O serie de lucrtri ale profeso
anquasigrupurilor K i constituie
teoriei quasigrupurilom-a r e . Cn baza acestor
monografia sa [3]. Aceat L monografi e cons$
noSiunilor de bazt al e tnarpfind ei
incluse Ki rezultatele cercrettbtri

are Q-grupuri, n-quasigrupuri  mediale, n-TS-quasigrupuri,
quasigrupuri  Meger, IP-n-quasigrupuri, n-quasigrupuri i(j)-
asociative). Un loc aparte in monografie este rezervat algebrelor po
zi Sionale de quasqgaspgrupuriedac
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quasgr oups wi t h generalised i den
nauk. v.XX, No.1 (121), 1965, p.7546) V.Belousov created a new
branch of quasigroup theory, having shown that the considered
systems are connected with the solutions of corresponding
functional equations on quasigroups. In this work he studied the
systemsof quasigroups with generalised ididies of associativity
(mediality, distributvity, transitivity) and with the gesnalised
Steinds -systkmg).t i ty (S

A large cycle of Belousov's work is devoted to the solving of
different functional equations on aagroups, such as the functional
equations of general associativity, digttibity, mediality, the
functional Moufang equation. In solving of the &innal equation of
general associaiiv y , Bel ousovds theorem
connected by the asgetive law plays the fundamental role. This
theorem states that all these four quasigroups are isotopic to the same
group. The study of the functional equations of general associativity
for n-ary case led V.Belousov to the new concept of a positional
algebra of quasigroups. The elements of such &gelma are
guasigroups given on the same set, their operations are
supersitions, each identity is a functional equation.

Belousov published a number of works devoted to the study of
n-ary quasigroups. These ovks laid the foundation of-ary
guasigroup theory. Many of his results in these directions are
reflected in the monograph [3]. This book contains information about
general concepts forary case, diffeent classes af-ary quasigroups
(n-groups, medial quasgroups, TSguasigroups, Menger's
guasigroups, Huasigroups, (i,jpssociative quasigroups), positional
algebras of gasigroups, reducibility of quasigroups and different
cases of the functional equation of general associativity.

The monographs [2]ral [4] reflect his great contribution to the
theory of algebraic nets (or webs as they are sometimes called) and
open up a new area linking algebra, getsynand combinatorics.

Further on, by mean of original algebraic methods V.Belousov
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l or ecuaSii funcSioimatel e al e asoc

Monografiile [ 2] K i [ 4] il us
el aborarea teoriei reSel el or al
direcSii de cercetare de intere

and i zt combinatorie.

Utilizind metode algebrice originale, V.Belousov a studiat unele
aspecte combinatoriale ale teor
printre care problemele de admisibilitate, prelungire, ortogonalitate,

invarianSt |@n plavarsdred i sa K 8i s
operaSiio (Mat . Sb o5)n\V.Belpusov studi7 , r
azt rol ul sistemel or ortogonrnal e
|l or ortogonale de operaSii, -dife
naled® quasigrupuri. Cunoscutt pri

grupuri conjig a t ortogonaleo (Preprint,
1983) este consacratt <cercetdbtri
exi stenSa unonralparcasntcrroefSii t. oarit oggu

Rezultatele cercettrilor efect
cunoscute KiI apreciate “n teate
fil adi acent din | ume, reprezen
tantt surst de i nsaneauuandti VeBelgusom t r
a publicat rezultatele sale “~n |
“"n peste 130. abthcdob®eé7kkiipSniEidc
fost me mbr u al Consiliului edi
Mat hematstce aemar cabi | Lt activitat
prof. V. Bel ousov, care a pregtti
specialikti, discipolii sti acti

Personalitatea savantului Valentin Belousew s f £ c u t ren
printr-un inalt nivel proféso n a | prin cul tur a

rafinamentul firidi sal e. -abtkdidate nt i

viaS$Sa kKtiinSei, fiind un exempl U
Lucrtri de referinSt

1. V.Belousov. Bazelet eor i ei qguasigrupur.i
Mosc o v a , Nauka, 1967 (" n | i mba
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studied some combinatorial questions adsigroup (or Latin square)
theory, such as admissibility, prolongation, orthogonality, parastro
phy-invariant orthogonality of quasigroups (Latin squares). In his
wor k i Sfyodthemgo na | operationso (R
sbornik, v.77 (119), No.l, 1968, p:-32) he established the
connection between orthogonal systems of operations and orthogonal
systems of quasigroups (OSQ) and studied the papast
transformationofma OS Q. Hi s e bskoghgorthogowad r k
guasi gr oup s grint( INAN BI$SR,KjshinBvr 1983) is
devoted to research of the minimal identities in oyrasps,
connected with orthogonality of definite quasigroup parastrophies.

Belousov's médtematical works got worldwide recognition and
have been representing a source of iapin for further research.

He published six scientific monographs and more than 130 works. He
served on the Editori al Board o
1967 to B75. V.Belousov was not only a scientist. His teaching
activity wasalso important for Moldova maghatics V.Belousov
prepared and guided several generations of specialistaumerous

pupils work in many countries.

He was a great personality of Moldawiculture, a person full of
generosity, warmth and refinement. Valentin Belousov devoted his
life to science, the life that will always be an example and impulse for
his fdlowers.

References (monographs):
1. V.Belousov. Foundations of quasigroup and loop ethry.

Moscow, Nauka, 1967 (in Russian).

2. V.Belousov.Algebraic net and quasigroupKishinev, Stiintsa,

1971 (in Russian).

3. V.Belousov. n-ary quasigroups Kishinev, Stiintsa, 1972 (in

Russian).

4. V.Belousov. Configurations in algebraic netsKishinev,

Stiintsg 1979 (in Russian).

Dr. G.Belyavskaya
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2. V.BelousovRe Sel e al gebr iChe kkiin Ltquu, a ski

1971 (" n limba rust).

3. V.Belousov. Quasigrupurini are. Chi ki nktu, Ktii
Il i mba rust).
4. V.Belousov.Conf i gur aSi i . nChikliaditauSa
1979 (" n limba rust).

Dr. G.Beliavscaia

Constantin Sibirschi (1928 1990)

Constantin Sibirschi, un pr oe
organi zator al KtiinSei, acade
RepubliciiMoldova,sa ntscut 128 8 i anuari e

Dupt absolvirea UniversittSii
“"n calitate de profesor l a ace.
Sectorul ui de ecua$Sii di ferenSi ¢
a R.M. A fost un pedagog iscusit, un mentov a@et at K i un
talentat. Dumneal ui "mpLtrtitkea
K i entuzi asmul stu cu disci-pol i
neasct Ki cooperativt.

Activitatea «kKtiinSifickt a-acac
catkpeéeaoi al studiul ui ecuaSitlor
mi ce. Dumneal ui a contribuit enc
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Konstantin Sibirsky (1928 1990)

Konstantin ~ Sibirsky, a prominent mathematician and
distinguished science organizer, fulember of the Academy of
Sciences of Moldova, was born on January 8, 1928.

After graduating from the ishinev State University K.Sibirsky
lectured at the same university, and then headed the Department of
Diff erential Equations at the Institute of Mathdita of the
Academy of Science of Moldova. He was a skillful teacher, devoted
mentor and talented researcher. He lavishly shared his experience,
knowledge and enthusiasm with his disciples, thus creating a friendly
and cooperative atrgphere.

The scientift activity of K.Sibirsky was devoted mainly to the
study of differential equations and dynamical systems. He made
significant contributions to the qualitative theory of polynomial dif
ferential equations in the plane. He obtained ssg and sufficient
conditions for the existence of a centre for quadratic system and
investigated particular integrals. K.Sibirsky proposed andldped
a new fruitful approach to the study of polynomial differentiat sys
tems, the method of algebraic anants and comitant@vith respect
to the group of linear transformations of coefficients induced by
linear trarsformations of the plane). Using this method, K.Sibirsky
solved a number of problems concerning affine and topological clas
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di ferenSial e poJiimwtmicadnredi” $i ipller
ciente pentru existenS$Sa unui cel
integralele particul are. C. Si bi
eficientt abordare a studiul ui
anumemet oda i nvarianSilor algebri
grupul de transformbri l' i near e
formbrile lineare ale planului).
a rezolvat un kKir deapeablaématr
| ogickt a ¢  mpunrointioarl ev.e cAcoersitael ei ny

"nalt apreciate de ckttre speci al
disdpol i i sti. C.Sibirschi a mani |

namica tobpal opiSchbuk un «kir de r
(semi)dinamice fitrt wunicitate.
140 de articole ktiinSifice ki &

peste hotare.

C.Sibirschi a fost membru al colectivului &tial al revistei
AEcuaSi i Di ferené&fi alaedd) umaet r a&ld:e
Academiei de ktiinSe a Republici

C.Sibirschi a contribuit la dezvoltarea matematicii in Moldova,
fond nd cunoscuta «kKkcoalt de ecu

ogani zat | a Chi kintu seminar ul
ecuaSiilor di ferenSial eo. Sub |
cianul ui C.Sibirschi au fost sus

C. Sibirschi a fost me mbr u- Bi
tehnice Ki mat emapgn ewe dii At. & . ala G

susSinere a tezelor de doctorat
R.M. in domeniul matematicii teoretice.

Academicianului Sibirschta fost conferit titlul de Om Emerit Tn
k tniSit al Re p u b-4 fost decernd¥l Brendub de Stat al

Republ icidi Mol dova " n domeni ul K
statului.

Constantin Sibirschi a fost o
ros. Devotamentuli satuumabits el Kt
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sification of polynomal vector fields. These investigations were
highly appreciated by spialists and continued by many of his
disciples. K.Sibirsky was also imgsted in topological dynamics and
obtained many results inghtheory of dynamical and semidynamical
systems without uniqueness. He published altogether about 140
scientific mpers, including 5 monographs, translations of 2 of them
were further phlished in other countries.

K.Sibirsky was the member of the editordmdard of the journal
Differential Equations and deputy ediir-chief of the Buletinul
Acake mi ei de ktiinSe a akRapublici.i

K.Sibirsky contributied to the development of mathematics in
Moldova having founded a widely known scientific school in
differential equations. In 1960 he organized the Kisk seminar on
the qualitativetheory of differential equations. He supieed 15
doctor theses.

K.Sibirsky was a member of the Bureau of the Department of
Physical, Technical and Mathematical Sciences of the Academy of
Sciences of Moldova, deputy chairman of the Sdien€ouncil of
Moldova on Theretical Mathematics.

He was awarded the title ofoHorary Scientist of Moldova, the
State Prize of Moldova in Science and Tedbgyg and other decora
tions.

K.Sibirsky was a person ofegerous spirit. His devotion to
science, diligence, manity, care for his atlents and colleagues
have won enormous respect of all who knew him.

References:

1. K. Sibirsky. Method of invariants in qualitative theory of
differential equationsKishinev, Shtiintsa, 1968 (in Russian).

2. K. Sibirsky. Introduction to topological dynamics Kishinev,
Shtiintsa, 1970 (in Russian, lgished in English in 1975).

3. K. Sibirsky. Algebraic invariants of differential equations and
matrices Kishinev, Shtiintsa, 1976 (in Russian).
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studenSi-awi ctcetegat irespec-tawl d

cunoscut.
Lucrtri de referinSt:

1. C.SibirschiMet oda i nvarianSilkou-a$Sn t
l or di f@hiemiSritau,e. C. E. P. a A.Kk
Il i mba rust).

2. C.Sibirschi.l nt roducere “n di CAmMKC a
ktiinSa, 1970 (" n | imba rust, t
3. C.Sibirschi.l nvari anSi i al gebrici ai
di f er.enCGhiadient u, ktiinSa, 1976
4. C.Sibirschi. Introducere int eori a al gebrict
ecuaSiilor @Ghfereb®) akeéeiinSa,
tradust “n | imba englezt "~ n 1¢
5. C. Si birsciist eAmek usbekmi di nami c e
Chikinktu, 1987 (" n |limba rust)
Prof. N.Vulpe
Israel Gohbeg (19282009)

Profesorul Israel Gohberg a lucratlistitut din primele zile ale
fondbrii sal e, c” Siva ani prec
I nstitutul ui de Fizict ki Mat e me
in diverse domenii ale aliceicote mpor ane. Vom men S
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4. K. Sibirsky. Introduction to algbraic theory of invariants of
differential equationsKishinev, Shtiintsa, 1982 (in Russian,
published in English in 1988).

5. K. Sibirsky, A. Shuba.Semidynamical systems (topological
theory) Kishinev, 1987 (in Rssian).

Prof. N.Vulpe

Israel Gohberg(19282009)

Prof. Israel Gohberg has worked in the Institute of Mathemathics
of the Academy of Moldova from the very first days of its existence,
and before its foundation, from 1959, he workedhe Institute of
Physics and Matmathics. He had obtained fundamental results in
various fields of modern analysis. We will mention some of them:
nonselfadjoint operators in Wert space, Volterra operators and
triangular representations of lineapemators, onedimensional and
multidimensional singular integral equations, WieHepf
equations, approximative methods of solutions of theitiomed
equations, finite and infinite Toplitz matrices, analytic operator
functions, factorization of operator fcions.

Prof. Gohberg worked in cperation with M. G. Krein, one of
the greatest mathematicians of this century. They had published two
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din ele: operator.i neautoconj ug:e
K i reprezenttri triunghiul are al
singulare unRiK i mu | t-indail /e n sei couHapd, imetod&Vi e n
aproximative ecaasSehGbpooahee amat
finite K i i-fnuf ni cndliticee factawzgre:a r opetrator
funcSiilor.

I.Gohberg a lucrat in colaborare cu M.G.Krein, unul dintre cei
ma i Il uktri mat emati cieni ai sec
despre operatr i i neautoconjugasSi, car e
S. U. A. K i au avut o influen$St
domeniu i mportant al analizei. |
| . Gohberg a publicat pesteilot 00 ¢
avindui coautor.i pe | . A. Fel dman,
Aceste monografii au fost tradus

Profesorul Gohberg a fost conc
doctorat. El a creat |l imkt ChurcCES
recunoscutt “n toatt | umea.

La Tnceputul anului 1970, 1.Gohberg a fost ales membru co
respondent al Academi ei de Kktili
neal ui a luat decizia de a ptrt
al Academiei 4a fos t retras. @dcr ecaasptttt.  hao tfLo
catt “"n 1997 de cttre Prezidiul
propunerea Consiliul uiemattiicdtn.Si f i

Dupt plecarea sa din Malakova
tinuat cu succe munca de cercetare Ki
Universitatea din TeAvi v. Cn afart de dome
sus, el activeazt Ki “n mul te a
teoria controlului, operatoiri
diverse probleme ale teorigiatricelor. El a publicat in total 350 de
articole Ki 20 de monografii. F
parcursul multor ani a fost redactore f al revistei
Al ntegr al Equati ons done fOpede as et
monogr afi.i AOper at App | T hceaotriyo:n sAod.\
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morographs on the theory of nonselfadjoint operators which were
translated in USA and in France. The monographs has the great
influence on the deVepment of this important fidl of analysis.
During Moldova period I. Gaberg had published also more then 100
papers and 5 books in -emthorship with I. A. Feldman, N. Ya.
Krupnik and V. G. Boltyanskii. These books were translated in USA,
Gemany and some other countries.

Prof. Gohbeg supervised 27 Candidate dissertations. He created
in Kishinev an internationally recognized scientific school in
functional analysis.

At the beginning of 1970 |. Gierg was elected a
corresponding member of the Academy of Sciences of MSSR. In
1974 wherhe decided to leave the USSR, he was removed from the
list of members of the Academy. This unjust decision was cancelled
in 1997 by the Presidium of the Academy of Moldova, on the
initiative of the Scientific Board of the Institute of Mathematics.

After his departure from KishinewProf. I.Gohberg successfully
continues his scientific and teaching aityi in Tel-Aviv University.
Besides of fields mentioned above he works in many other directions.
Among them are control theory, operators in inae# inne product
spaces and various problems of matrix theory. Altogether
published 350 papers and BOoks. Professor I.Gohberg founded the
interret i on al journal Al ntegr al Equ:
over a long period of time was its Chigdlitor andthe Chief Editor
of the book series AOperator The

In 1985 Prof. Gohberg was elected Foreign Member of the Royal
Netherlands Academy of Arts and Sciences. In 1986 he was awarded
Rothschild Prize in Mathematics, and in 1997% tBarmstadt
Technishe Hochschule gave him the degree of Doctor Honoris Causa.

Special merits of Professor 1.Gohberg were highly appreciated
by the international scientific community. Below is the proof:

1 Humboldt Prize 1992;
1 honorary doctorate from the Dastadt University of Technolo
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In 1985 prof. Gohberg a fost ales membru al AcadeRégjale

de Arte Ki ktii nSea fostl decernad Pranmull a .
Rotschild “"n matemati ct, iar “n
Darmstadt-a conferit titlul de Doctor Honoris Causa

Meritele deosebite algrofesorului 1.Gohberg au fost inalpre
iate de cttre comunitatea Ktii.
PremiulHumboldt1992;
doct or oDaonstadf Unigersigylof Téchnology, 19 9
doct or o\eomnma Udiversity &réchnblogp , 200 1 ;
doctor olLoirvidrisi tal SiAi de YOO ; C
doct or oliirv € rieStatadin$/lididovad 2 00 2 ;
doctor olLioirvidrisci tédleufussada:n St at
BUl, Mol dova, 2002;
doctorom r i f Techniadd, AJune 2008;
Premiul M. G. Krein al Academi e
Ukraina, 2008;
SIAM Fellow, 2009.

Lucr tri deditateé@fMeldovan St
1. 1.Gohberg, M.Krein.Introducere in teoria operatorilor liniari
neaut oconj uga $SiMoscava, dlaukaS19abI1(in H i

7
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=

i mba rust; tradust " n | i mba ¢
in 1971).

2. V.Boltyanskii, .GohbergT e or e me K i probl em
combinatorieMo s cov a, Nauka, 1965 ( r
|l i mba maghiart " n 1970, “n i
endezt “n 1985).

3. I.Gohberg MKrein. Teori a operatorilor
Hilber t K i apl Moabopvhe BdBauka, 19
tradust “n | imba englezt “~n 1¢

4. |.Feldman, I.GohbergMet ode de proi ec$Si e
ecuaSii l-Hopf. CWi em@tu, C.E.P. a
1967 (" n |imba rust).
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gy, 1997;

honorarydoctorate from th&ienna University of Technology
2001;

honorary doctorate fro/est University of Tinikbar, 2002;
honorary doctorate fromloldova State UniversityCh i ki nt u,
2002;

honorary doctorate frorAlecu Russo State Universityof

B K Moldova, 2002;

honorary doctoratFom Technion June 2008;

M.G. Krein Prize of the Ukrainian Academy of Sciences, 2008;
SIAM Fellow, 2009.

Referenas published in Moldova:

1.

|.Gohberg, M.Krein. Introduction to the theory of linear
nonselfadjoint operatorsNauka, Moscow, 1965 (in Russian;
English translation 1969, French traatigin 1971).

. V.Boltyanskii, 1.Gohberg. Results and Problems in

Combinatorial Geometry.Nauka, Moscow, 1965 (in Russian;
Hungarian translation 1970, German translation 1972, English
translation 1985).

. .Gohberg, M.Krein. Theory and Applications of \olterra

Operators in Hilbert SpaceNauka, Moscow, 1965 (in Russian;
English transléion 1975).

. I.LFeldman, l.GohbergProjection methods of the solution of

Wiener-Hopf equations. Academy of Sciences of MSSR,
Kishinev, 1967 (in Russian).

. .LFeldman, 1.GohbergConvolution equations and projection

methods for their solutiorNauka, Moscow, 971 (in Russian;
English translation 1974, German translation 1974).

. V.Boltyanskii, l1.Gohberg.The decomposition of figures into

smaller parts. Nauka, Moscow, 1971 (in Russian; Spanish
transktion 1973, Hungariantranslation 1976, English translation
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5. I.LFeldman, l.GohbergEc ua Si i cu convolu$
proiecSie dMessohvaSi daaka, 197:
tradust “n | imba engl ezt n 16¢

6. V.Boltyanskii, .GohbergDi vi zarea figurilor
Moscova, Nauka, 1971 (inlimpbau s £ ; tradust ~n
“n 1973, “n | i mba mégitarltd 8°0n .1

7. 1.Gohberg, N.Krupnik. Introducere in teoria operatorilor
singulari integrali unidimensionali Chi Ki nt u, Kt
l imba rust; tradust “n | imba ¢

Prof. A.Marcus
Universitatea BerGurion,
Negev, Israel

Al exandr -Huzanhes$auuvw ¢ ao féolie deo v a,
muncitori. Tn 19351 941 a “nviSat |l a Kcoa
sf " rkitul vieSii pdwetet,uddi.iKudea eZ%
persoant cu vaste cunoktinSe Ki
cursurile matematice car dacgte Si |
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1980).

7. 1.Gohberg, N.Krupnik. Introduction to the theory of one
dimensional singular integal operators Shtiintsa, Kishinev,
1973 (in Russian; German translation in 1979).

Professor A.Marcus
BenGurion University
of Negev, $rael

Al exandr KuiZbh94ov (1926

Alexandr Kuznetsov was born in Moscow, his parents were
workers. Although havingeen at school only for seven years,
A.Kuznetsov was a person of large knowledge and range of
interests. He attended lectures on almost all mathematical
disciplines, begining from the third year of studies, at the Faculty of
Mechanics and Mathematics dfet Moscow State Uwersity and
took active part in the seminars. Prof. S.A.Yanovskayarsigael
his studies.

From 1948 to 196%A.Kuznetsov was secretary of the scientific
seminar on mathematical logic at Moscow Statéeversity. In 198
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tatea de matemiatc L K i mecani ct a Uni v
Moscova, fiind “"n acel aki ti mp
KtiinSifice ale acestei faaul t |

acordat prof. S.lanovskaia.

in anii 19481965A. Kuzne Sov a dexseeretaralt at
Seminarul ui ktiinSific de |l ogic
din Moscova. Cn 49ai pbearat anulp
raport in cadrul acestui seminar, iar in 1950 a publicaDokiady
AN SSSR prima sa | ucpafungi kKt ei-mp3ii f

recursive cu amplitudine mareo.
Cn 1957 A.KuzneSov a fost- al ¢
matice din Moscova. La kedinSel
pus rezultatele sale ilustrae “~n
problemelor algoritmice ale algebrei. Pe parcursul anilor 19865
l ucreazt “n Laboratorul de mode
de i nfor mx3iiea nfehnckco al Acaderl
Uu. R.S. S. , unde participt acgtiv
“"ncepute acolo. Odatt cu formar
Uni versitatea din Moscova A. Ku:
Sin"nd cursuri opSionale. Cn 19
Matematict V. A. St a@akrdnsfaraa  1Can  Qihciek
unde p° nt la sf rkitul vieSii S
fiind conducttorul cercettrilor
bazel or matematici i . A. KuzneSov

KtiinSifice de Moldoga. @ohexiimeatinrendiet i c |
rite domenii ale matematicii, in primul rind, intre logica matema
tict, al gebrt K i teoria algori
chestiune de interes permanent.

A. KuzneSov a construit bazel e

indfcpendente. Cn anii 650 el a s
completitudinid.i func$Si oAcestcrge- p e n |
riu figureazt “n manual el e de m;:
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he had hidirst report at the seminar, in 1950 hebfished in the
journal ADo k|l ady AINi sSSfSIRDs t articl e
recursive functions of large aniplu d e 0 .

In 1957 A. Kuznetsov became a member of the Moscow
Mathematical Society (MMS). At meetings of MMS he delivered
his bright results in proof #ory and algorithmic problems of
algebra. From 1957 to 1965 he worked at the Laboratory of
electromodelling of VINITI (AltUnion Institute of Scientific and
Technical Information) of the Acad. of Sci. of the USSRgere he
took active part in research odraotics just begun there. When in
March 1959 the Departament ofinematical logic was founded at
the Moscow University, A.Kuznetsov became a researcher there
and a lecturer of ggoial courses. In 1965 he defended his thesis of
Doctor in Phgics and Mathmatics at the Steklov Institute of
Mathematics. In the same year he moved to Kishinev, where he
worked at the Institute of Mathematics of the Acad. of Sci. of the
MSSR and supw®ised investigations in the field of mathematical
logic and foundations of matmatics till the end of his life.
A.Kuznetsov is considered to be the founder of scientific school in
mathematical logic in Moldova. The connection between different
fields of mathematics and, especially, between mathematical logic,
algebra and theory ofgorithms was always topical for him.

A.Kuznetsov built bases of the theory of schemes with
independent contacts. In the fifties he established a criterion of the
recognition of fumtional completeness for mamwalued logics,
referred to in textbooks ongdir et e mat hemati cs
t heor emo. He oebultseon umeéedidalplity offgeneral d
problems of completeness, solution and equivalence for ordinary
propositional calculi. A.Kuznetsov ddeoped the idea of
transferring the aaept of comjeteness from classical and many
valued logics to intuitiorstic logic. He proved decidability of the
problem of expressibility for sup@tuitionistic logics (being inter
mediate between classical and intuitionistic logics) that are finitely
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ATeoreima Al KuzneSovo. D" nsfunde a
despre indecidabilitatea problemelor generale de completitudine, de
rezolvare Ki echivalenSt pentru
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mul tivalente ~ n | monstratadecidabilitatea Si c
probl emei de expresibilitate [
(intermediare “ntre | ogi ca cl ¢
axiomatizabil e ki | ocal tabel ar ¢

A. KuzneSovcest autorodurai au s
algoritmict de recunoaktere a c
“"n logica clasict a predicatel
distributivitatea | aticei | ogi c
cu discip | u | stu V. Gherciu a combtt
orice element al acesteia este finit aproximabil.

D" nsul a soluSionat probl emel
ni poni T. Hosoi K i H. Ono despre
superi nt uti ti olniisdree &@O rezultatel
raportul stu Sinut |l a Congresul
Vancover (Canada) “n 1974. Cn c¢
a obSinut rezultate “"n teoria I
Utiliz " nd generalizbri firexkt.i
rezultate originale “"n |l ogica cl

Activitatea «ktiinSifick a | ui
atenSia sa faSt de pr ohateeiellie f
K. G°del K i P.S. Novi kov asupra p
mai mult ar corespunde scopurilor bazelor matematicii. El a ajuns la
posibilitatea interprettri.i dem
col aborare cu diawaciSko!l uval fsokrumaA .
monstraS$Sional £t ki prin aceasta
aritmetica formalt. A arttat K i
| ogi ci "hparnt mMetrimul area cal cul
intui Sioni st .

AlexandrKuz ne Sov a f ost un ologi-strt
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axiomatizable and locally tabular.

A.Kuznetsov and the author of these lines solved algorithmic
problem of the recognition of completeness for systems of formulas
in classical first order predicatediec. He proved the distributivity
of the lattice of supenmtuitionistic logics and in collaboration with
his disciple V. Ya. Gerchiuefuted the hypothesis which supposed
that every element of this lattice is finitely approximable.

A.Kuznetsov solved theth and @h problems of Japanese
mathematians T. Hosoi and H. Ono concerning the classification
of superintuitionistic logics by strata. In 1974 at the Irdtomal
Congress of Mathematicians in Vancouver (Canada) A.Kuznetsov
delivered a lecture, summingp a eries of his results. In
collaboration with his disciple I. S. Negru, hetained some results
in the theory of lattices of semigroups congruences. Using his
generalizations of the ooept of expressibility, he obtained original
results in classicaind manyvalued logics.

Scientific activity of A.Kuznetsov was stimulated by his
permanent consideration to philosagal problems. He continued
ideas of K. Godel and P. S. Novikov on the problem of searching a
logic corresponding most of all to goals dhe foundations of
mathematics. He arrived at the possibility of proofrtetation of
intuitionistic logic. He and his disciple A. Yu. Muravitsky
formalized provability logic, by means of which the intuitionistic
logic was mmersed into arithmetic. Anloér way of immersion of
this logic in arithméc was also shown by A.Kuznetsdv via
formulation of proofintuitionistic calalus.

Alexandr V. Kuznetsov was a bright person, talented
mathematician and logician, fully devoted to science.

References:

1. AKuzndsov. On proofintuitionistic propositional calculus
Dokl. Akad. Nauk SSSR, 1985, v.283, no.1, p2Z¥ (in Russi
an).
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Lucrtri de referinSt
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Prof . M. R

Vasile Ceban (19172008)
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2. A.KuznetsoyM.RatsaA criterion for functional completeness
in classical firstorder predicate logic Dokl. Akad. Nauk
SSSR, 1979, v.249, no.3, p.3834 (inRussian).

Prof . M.

Vasile Ceban (19172008)

V.Ceban was one of the most eminent representatives of
science and high education in Moldova. He was born on February 3,
1917. In 1938 he has graduated the Faculty of Physics and
Mathematics of the Stafeedagogical Institute of Tiraspol. In 1939
1941 he was a PhD student at the Institute of Mathematics and
Mechanics of the Moscow State Universiiyl.V.Lomonosow. In
19411942 V.Cebanadok part at the defense of Moscaamd was
decoratedor it with a medalfiActive participant in the defense of
Moscowo In 19421946 he has served at the General Staff of the
USSR Navy Forces. In 1946 he has renewed his PhD study and in
1947 has successfully defended his PhD th&8is the Elast-
Plastic Impact of Two Bags

Prof. V.Ceban has started his managing activity at the position
of Vice-Director of the Pedagogical Institute of Tiraspol (1949
1950),andthen he has been assigned the Director oPgaagogi
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cal Institute of Soroca (1950953). In 19531962 he was occupying
the position of Rector of Pedagogical Institute of Balti,
simultaneously taking the position of the Head of Mathematics
DepartmentFor his significant contribution to developing the high
education in Moldova he was decorated by the Government of the
USSR wth the ordefiLabor Red Bannér

Since 1962, as the Head of the Section of Applied Mathematics
of the Institute of Physics and Mathematics of the Academy of
Sciences of Moldova, he has put the foundations for national re
search activities in this field. B, since 1954 as the Vi€#rector
of the Institute of Mathematics, he has contributed a lot to creating
the Computing Center of thhecademy of Sciences of Moldova.

Prof. V. Ceban has contributed to developing some important
directions of research in Mad¢a such as:

1) Applications of numerical methods for solving dynamical prob
lems in plastic, viscosplastic andviscoseelastic bicomponent
homogeneous media subject to possible deformations;

2) Studying the peculiarities of the solid corpsmtroware

3) Studying the vibrations of viscose and elastic nets and bars;

4) Determining the nosstationary states of homogeneous media;

5) Elaborating mathematical models for studying ecological
problems and comportmeot water streams in riveved.

Besides his scientific @npedagogical activities, Prof. Ceban
paid the very special attention to the selecting and training the high
skilled specialists both for the Academy of Sciences and for other
high-educational institutions of Moldova. Such activity was
undertaken at thmstitute of Mathematics and Computing Center of
the Academy of Sciences of Moldova as well as at other great
scientific centers of the USSR in Moscow, Kiev, Novosibirsk,
Samara, Sani®etersburg. About 780 PhD students have passed
through training wherof. V.Ceban has been the Headhaf Post
Graduate Section of the Institute of Mathematics oftbedemy
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Moscova, Novosibirsc, Kiev, Samara, SaRltersburg. Doctoran
tura I nstitutul ui de Matematict
V. Ceban, avea -80 efredtoicywlr asnizu.
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R.S. S. M. Pentru munca depust " n
din Moldova este decorat de Guvernul U.R.S.S. cu ordinul
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Lucrtri de referinSt:

1. Microfibre turnat eEdkit ulgtao pArkidva
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elastic Edi t ur.dk tAkiMh Sao, 1988 (coa
("n |l imba rust).

5. Model area matemati ctEdafEypriocaas
1998 (coautori: I.C. Naval, B.P. Ribachi(in limbau s.t )
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of Sciences of Moldova. Managing capacities of Prof. V.Ceban
have also been demonstrated by organizing a number of
international scientific conferences in the area.

In 19541961 V.Ceban was the Deputy of the Supré&oencil
of the Moldavian SSR. Forhis significant contribution to
developingthe high education in Moldova he was decoratedhiey
Government of the USSR with the ord&abor Red Banneér In
1974 the State Award in the Field of Science and Technology of the
Moldavian SSR was awarded togeoup of researchers headed by
Prof. V.Ceban for their works in the field of micro conductors.

Prof. V.Ceban has published more than 130 scientific works
including 7monographsHe was the supervisor of 10 Psiidents,
who successfully defendetheir theses. In 1998 he was conferred
the title AOM Emerid (fiThe Emeritus Mad). In 2003 he was
decorated with the medaDmitrii Cantemin. In the same year the
Balti State UniversityiA.Russ® has coferred him the titlBDoctor
Honoris Causaand in 2006 the sae title was conferred to Prof.
V.Ceban bythe Tiraspol State University.

Reference works

1. Cast Microware and its propertieEd. ASMfShtiintsa, 1972.
(Group of authors)in Russian).

2. Numerical methods for the solution of dynamic problems of the
theory d elasticity Ed. ASM fShtiintsa, 1976. (Group of
authors)(in Russiai

3. Waves propagation in the viscous elastic medid. ASM
AShtiintsa, 1977. (Group of authorg)in Russian).

4. A mathematical theory of elastic and viscous elastic
fluctuations in plées and rods Ed. ASM fiShtiintsa, 1988.
(co-autor I.G. Fillipov). (in Russian).

5. Mathematical modeling of environmental processgsricao,
Chisinev, 1998. (c@uthors. |.K. Naval, B.P. Ribachin)(in
Russian).

47



lurii Reabuhin (1939-2019
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Yurii Ryabukhln (1939-2019
B Academician Yurii RYABUKHINis an
outstanding personality of rdern
science in the Republic of Moldova,
internationally recognized, illustrious
scientist. The last years of his life he was
scientific consultant at the Vladimir
Andrunachievici Institute fo
Mathematlcs and Computer Science, university professor at the
fiTaras ShevchenkdJniversity from Tiraspol.

Yurii Ryabukhin was born on February 8, 1939 in Moscow. He
graduatedthe Secondary School N#h Chisinau in 1956. After
graduating from the Facultgf Physics and Mathematics of the
State University of Moldova (Chisinau) in 1961, he was employed
at the Institute of Physics and Mathematics of the Academy of
Sciences of Moldova, where in from 1961 to 1970 he worked as a
laboratory assistant, junior scitist and senior scientist. In the years
19701993 he worked as head of the laboratédigebra and
mathematical logig at the Institute of Mathematics of the ASM. In
the laboratory, during 1993006, he held the position of main
scientific collaboratorand since 2006 he was scientific consultant
at thefiAlgebra and topologylaboratory.

Talent, high qualification, wide horizon of knowledge and
selflessness in research were the key to obtaining valuable scientific
results in the field of modern algebra,the theory of radicals, rings
and groups, with a high international visibility. In 1965 he defended
his doctoral thesis in physical and mathematical sciences (Moscow,
Russia). Next, a series of outstanding results were obtained in the
structural theory o algebras without nilpotent elements, which,
together with other results in related fields, constituted the doctoral
thesis, defended in 1970 (Novosibirsk, Russia). In 1968 he was
awarded the title of senior scientific researcher (Moscow, Russia),
and in1978 he obtained the title of university professor (Moscow).
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Didactic and scientific research activity of Professor Yurii
Ryabukhin was recognized and highly appreciated, being elected as
a corresponding member of the ASM at the age of 50 (1989) and a
full member (academician) &8 (1992).

Academician Yurii Ryabukhin contributed a lot to the
organization of research in the field of mathematics, being one of
the recognized leaders in the field of rings, algebras and modules.
He participated with reports at two international mathecs
congresses (Moscow, 1966) and (Nice, France, 1970), at numerous
international conferences. He has published numerous scientific
papers, over 150 of them in international journals. The monograph
fiRadicals of algebras and structure théory ( i n ,Rvitters i a n
jointly with academician Vladimir Andrunachievici, on merit
earned its status as a fundamental treatise in radical theory.

University professor Yurii Ryabukhin paid special attention to
the training of highly qualified staff. For many years hagta
optional courses for students at the State University of Moldova and
thefifaras Shevcencod University o
guidance, 14 theses of doctor and doctor habilitat in physical
mathematical sciences were defended.

Merits of acadmician Yurii Ryabikhin in the development of
modern algebra and training of highly qualified specialists were
appreciated with valuable state and academic distinctions: State
Prize of the Republic of Moldova in science and technology (1972),
badge AEminent o f publ i c educationo (
AEmer i tus ManoiGl(dri88) Mu mfiditié , m
Cantemirici Medafic Merito cl ass

He was one of the first to prove that the radical, generated by a
hereditary property, is herediya Studying the lower radicals,
Professor Ryabukhin was the first to indicate an unbreakable
Kurosh chain and, together with academician Andrunachievici,
showed that the break of this chain in the case ofassociative
algebras is a rare event.
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Yurii Ryabukhin was the one who proposed original ideas that
extended the traditional theme of the algebraic school isirt2u,
even leading to the emergence of new research direclibns,in
the theory of rings and nenecessary associative algebras there
appearedjeneral constructions of locally nilpotent algebras, locally
finite dimensional algebras, description ofns® varieties of
algebras, analysis of marked varieties of associative algebras,
cardinality of minimal varieties. Some results and applications lead
to the solution of special problems of ring theory, which have been
successfully exploited by his disciples

A series of results obtained by Andrunchievici and Reabuhin
were presented in the abereentioned monographRadicals of
algebras and structure theoryo,
nilpotent elements. They showed that every associative rimgutit
nilpotent elements is decomposed as a subdirect product of rings
without zero divisors. Prof. Ryabukhin completely solved the
problem of description of nenecessary associative algebras (over
an arbitrary associative commutative ring with identityjich are
decomposed as a subdirect product of algebras without zero
divisors, and generalized some theorems of Gercicov and
Weierstrass. He also showed that it is possible to develop the theory
of radicalsevenifib ad 0 cat egori es.

The results obtained byacademician Yurii Ryabukhin
strengthened the image of the algebraic school in the Republic of
Moldova, as well as increased its prestige at national and
international level.

He left us on March 7, 2019, having many more plans to carry
out: research and ssitific-didactic projects.

References:
1. V. Andrunachievici Yu. Ryabkhin. Radicals of algebras
and structural theoryNauka, Moscow, 1979 (in Russian).

Dr. V. Izbash
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Laboratory fAnAlgebra and

LaboratoryfAlgebra and Topology (LAT) was founded in 2009

after the laboratoriesiA| gebr a and mat hemat
fiTopology and Geometoy were joined up. It brings together
researchers of three mathematwehools: algebraic school, created

by Academician V.A. Andrunachievici, school of quasigroup theory
and combinatorial analysis, created by Professor V.D. Belousov and
school of mathematical logic, created by Dr. A.V. Kuznetsov.
Currently at the laboratorthere are8 employees, including three
Habilitated Doctors (Dr.habil), one of them being Academician,
andfivePh . D. 0 s
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Cercetare

Laboratorul efectueazt cercettr
module, categorii, teoria radicalilor)guas gr upur an a i
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Moscova, Nauka, 1967 (ini mba r us¢t) .
4. V. Belousov Re Sel e a lqupsigoupuric eChkiik i n-

ktiinSa, 1971 (" n |limba rust).
5. G. BeliavscaiaP L t r at e-ortbganalé.@apitolul 6 in
culegerea APLtrate | atine: Noi

Annals of Discrete Mthematics, V.46, 1991, Northolland
AmsterdamNew-York i Oxford-Tokyo, p.169202 (in limba eni).

6. A. CRadi cal i K i t, o rCshii kknin £un
1983 (" n |imba rust).
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Research

The laboratory carries out research in five fields: algébrays,
modules, category theory, radical theory); quasigroups and
combinatorial analysis (quasigroups and general theory of algebraic
operations, combinatorial problems in quasigroups and applications
of quasigroupgo informationcoding and ciphering); athematical
logic (algorithmic problems of functional expressibility as well as
its generalization to neolassical logics); topological algebra;
geometry of discrete groups.

Fundamental algebraic structures are categories, rings,
modules, vector spacesuapigroups, Boolean algebras, discrete
groups, groups and spaces with different topologies, and so on.
These structures have been fruitfully studied by old generation of
the laboratory (V.A. Andrunachievici, V.D. Belousov, A.V.
Kuznetsov, Yu.M. Rabwkhin, V.I. Arnautov, M.F. Ratsa, A.l
Kashu, V.S. Makarov, G.B. Beleavscaia). Significant results have
been obtained and materialized in monographs thatfgodd
reserve of the laboratoryiAlgebra and topology

1. V. Andrunachievici Yu. Ryabkhin. Radicals ¢ algebras
and structural theoryNauka, Moscow, 1979 (in Russian).

2. V. Arnautov, S. Glavatky, A. Mikhalevntroduction to the
theory of topological rings and modujédarcel Dekker, Inc., New
York - Basel- Hong Kong, 1996.

3. V. Belousov Foundationsof quasigroup and loop theary
Nauka, Moscow, 1967 (in Russian).

4. V. Belousov Algebraic nets and quasigroupsStiintsa,
sishinev, 1971 (in Russian).

5. G.B. Belyavskayar-Orthogonal latin squaresChapter 6 in
the collection ALatin squares:

Applicationso. Annals of Discre

HollandAmsterdamNew-York i Oxford-Tokyo, p.169202.
6. A. S .ORadiaals and torsions in modulestiintsa,
sishinev, 1983 (i n Russian).
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7. M. Ra%. Expresibilitate in calcule logice Chi ki ntu,

1991 (" n limba rust).
colpc:uunn
.A;‘a INTRODUCTION TO
THE THEORY OF
TOPOLOGICAL RINGS
AND MODULES
B Ao Aoyt OCHOBbI TEOpUM
KBazurpynn
u nyn
PALIMKATbI ANTEBP
W CTPYKTYPHAS TEOPUSI
V. I. Arnautov
S. T. Glavatsky
A. V. Mikhalev

B
-

Algebre, inele, module, categori Tematica c er cet Lr i
curente: teoria structuralt a
probl eme de tip Burnside "~ n ine
torsiunilor in categorii de moduleAu fost cercetate inelele,
nzestrate suplimentar cu anumite struciri f er en Si-al e
structuri) Se descrie “n mo d efectiwv
monoidale asociate -Btructurilor date. Au fost demonstrate
teoreme de reprezentare pentru inele Tnzestrate-stwubturi A
fost stabilitti | egteganeradizatd defintter e
deDstructuri K i unel e exti nAier i
fost construite ineleadicale comutative libere, care au fost folosite
pentru descrierea tuturor ineleloradicale monogenice. IU.
Reabuhin, E. Cojuhari).

Au fost st udi at e relaSiile dintre
operatorilor de inchidere ale unei categorii de moduku fost
gLsite metode noi de descriere

R-Mod cu ajutorul: 1) operatorilor de inchidere in laticea idenlelo
stingi ale inelului R; 2) operatorilor de inchidere in categoria R
Mod; 3) func$Siilor ce separt sul
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7. M.Ratsa Expressibility in propositional calcyliStiintsa,
sishinev, 1991 (in Russian).
; VM.QZPAIAA .

Bbipa3umocTtb
B UCUMCAEHUAX
BbICKa3bIBAHUN

LT

Algebras, rings, modules, categoriesTopics of current
research: the structural theory of locally finite dimensional algebras,
Burnside problems in rings and algebras, the theory of radicals and
torsions in module categories. The rings were researched,
additionally endowed with certain diffential structures (short-D
structures). The construction of monoidal rings associated with the
given D-structures is effectively described. Representation theorems
for rings endowed with Btructures have been proved. Thkation
between generalized madal rings defined by Bstructures and
some normalized and subnormalized extensions has been
established. Free commutative radical rings were constructed, which
were used to describe all monogenic radical ring¥u.
Ryabukhin, E. Cojuhari).

Relationships between lattice of preradicals andclosure
operators of a category of modules were studied. New methods have
been found to describe the pretortions eMBd modules category
with the help of: 1) closure operators in the lattice of left ideals of R
ring; 2 closure in the Mod category; 3) functions that separate
dense submodules.
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in clasa preradicalilounei categorii de module au fost definite

K i cercetatsauogetatBbmi natoi criter
acestor @ perarStti aile ppncipale raleelort S
compatibilitatea | or cu opera$Si

reuniunea) Au fost elaborate metode de transferare a operatorilor
de inchidere a unei categorii in alRentru un Morita context au

fost constraiSi e, doakte aplkiati zea
operatorideinclier e a dout cat emiogtine az
ordinea, internh,s.eCaxkiua, #li. eJraerdd atna 1

Quasigrupur.i K i amalfiaest combad
substanSi al t e o purilar, ingparticelar, adpéctela (
ei ce Sin d e autamarfisaelor eawtatopiibor, e a
congruenSel or c Ot K i aspectel e
aplica™ i “"n criptografie.

Au f ost arttate condi Si i nece

grupod b nar st admitkt wun ¢ dHnp lae nfeon
cal cul at numtr orlogonbe aleasoungpupoed firetn t e
A fost el aboratt metoda «Ki al go
complementelor ortogonakde unui grupoid binarAu fost studiate

di ferite cl| agsasigripweiSagr demoz$t rHat
autotopiilor TSbuclei are proprietatea de trialitateuA o s t gts
condi Si i necesare Kl-quasigiemt e
T, - quasigrup,a f o st obSinut spectrul
T,-quasigrupur i | dy- quasigrupdrilarl enediale i

idempotenteAu f ost <cerceta$Si grupoi zi
unel e ident i-MidfapgHidasat t iofpt Baodot e nt
grupoizi de ordinul patru pentr

Bol-Muf ang ki Gauti pvpetfgat. tran
intr-un grup pe subgrupul lui in cazul particular al unui grup infinit
de per muttbrran zeixtaict. 2A f ost demo s
fi prezent at “n for mt de prod
subgrupur.i al e gtranzpiw.A fost comstnuit Si a |
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In the class of preradicals of a category of modules, new
operations were defad and researched, the existence criteria of
these operations were determineétheir main properties, their
compatibility with the l&ice operations of the class (intersection
and reunion)vere shownSomemethodshave been developed for
transferring clogre operators from one category to another. For a
Morita context, two applications have been built, which make the
connectiorbetween closure operatatwo categories of modules,
which keep order, intersection ahdredity (A. Kashu, I. Jardan).

Quasigoups and combinatorial analysisGeneral theory of
guasigroups, in particular, its aspects related tclia@acterization
of automorphisms, autotopies, congruences as well as the
combinatorial aspects of orthogonality withpplications in
cryptographyhas been substantially enriched

Necessaryand sufficient conditions were shown for a binary
group to admit an orthogonal complement withaitd the number
of orthogonal complements of a finite group was calculated. The
method and the effective algorithmr fobtaining all the orthogonal
complements of a binary group were developéatiousclasses of
groupids and quasigroups have been studiidths been showhat
the TSloop autotopy group Isathe property of triality. Necessary
and sufficient conditionsfor a T - quasigroup to be a
T, - quasigroupwvere found, the spectrum of the ordier existence

of medial T, - quasigroups and idempotent medial quasigroups

was obtained. Smabirde (2 or 3) groupoidsith some Boolean
Mufang identities were investigateshd he number of fourttorder
growoids was obtained for each generalized-Boifangtype and
perfecttype identity. Loop transversals in a group on its subgroup
in the particularcase of an infinite group of exactlytéansitive
permutationsvere investigated. It has been shown that this group
can be presented as a Sabinin sdim@ct product of two subgroups
of the initial group (exactly -Zransitive). An infinite exact 2
transitve group of substitutions, containing the transverse group as
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un grup infinit exact 2 r anzi ti v de Ssubsti
transversala de grup in calitate de subgroup nor&al. st abi | i
mul Simil e de derivaSii almcudout
transversala de buclt studiatt
demonstrat un criteriu de exist
int-un grup pe Sabdhgemprudt rsatu.ct pl
exi sttt doar pentru omudiitmelpe i eng a |l
Au fost studi at e di ferite
qguasigrupurilorAu fost construite algebre asociative necomutative

finite peste campuGF (2°) Hinele de dimensiunea 3 peste corpuri

care pot fi utilizate in criptogrhe. A f ost descri st o
cifrului lui Marcovsky pe grupoizi +ari i-inversabili. A fost

el aboratt 0 general i zarGamah cu
car e este bazatt pe g UFalassindy r u p
qguasigrupuri ortogonales-au construit coduri liniare A fost

elaborat o modi fi care noukt a metodei
cazul tabelelor obSi nut e
Abu-gt upoi do dsaevaiugputsgeae C i
cifrul ui(V. @8, nwt . kcer ba

Kuznetsov). ‘
Logict ma |
DirecSi a proi (

investiga$Sie
abordarea problemelor d
expresibilitatepentru calculele logice.

Utilizand predicatele, au fost descris
clasele precomplete de formule alextensiei

ob™Hi nut der coewpi ek it udl uncSi
sl abt 7~ nvalxdretntsi a 130 g ricnitiuidJs noonni
fost descri st 0 cl ast de guas
completeeAu f ost introduse Ki cerce
care descriu structurile arborilor bing@. | zbaxk,). I o. D
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a normal subgroupwas constructed. It has been established that
sets of derivatives of two group transversals eeléd the studied
loop transversal are conjugated to each other. Arigniteof the
existence of the general type transversal in a group on its subgroup
was demonstrated. It has been shown that projective planes exist
only for orders equal to the power of a prime number.

Various problems of quasigroup applications have been
studied.Some inite noncommutative associative algebras over the

GF(2°) fields and ringsof dimension3 over non-commutative

fields that can be used in cryptograplwere constructed. A
generalizabn of Marcovsky's cipher toinvertible n-groupids has

been described. A generalization of-Gmal's weHlknown
cryptosystem has been developed, which is based on quasigroups
and their |sotopy Using orthogonal quasigroups, linear codes were
constructed. A new maodification of

the Vijener acryption method was
elaborated for the case of

the tables obtained from
orthogonal - pai
grupoi do of sp
, the strength of the obtained
cipher was evaluate@V. I1zbash, V Shcherbacov, E. Kuznetsov)

Mathematical logic: The main direction of investigation are
problems ofxpressibilityin logical calculus.

Using the predicates, the ptemplete classes of formulas of
the 16valent extension oEM4 modal logic were describett. was
obtainedthe criterion ofweak functional completeness in &h3
valent extension of the demonstratiotuitionist logic. A class of
functionally complete nonisomorphic quasigroups has been
described.Imbrication algebras, which describe the structures of
binary treeshave been introduced and research{éd.|zbash, lo.
DruguH) .
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Al gebr t t Apofloosgti ckEonstruitt t

radicalilor “n I nel e topol ogic
l anSurilor necondensabile de to
K i respect i v Aunfosti canstiuiie noirekempleode e n t
inele special e, “n care se ar at
“n | egtt urnéondensabileade Bpologhl ¢ o st ar t
| aticea topologiilor de inel a |
izomorft | atrieaéie mwmearedladkGr a de

continuum de topologii metrizabile de inel; doi la puterea
continuumului coatomiA f os't demonstrat ct

numtrabi |, | ati cea tuturor t oy
continuum de topologii metrizabileA u fost obSinu
suficiente pentru ca |l atic@a to
Arnautov).

Au fost compl et descrise gru
grupurile abeliene compacte C
endomorfisme continui ale l@unt compacte in topologia compact
deschi st. Au fost stabilite wune
suficiente ca inelul de endomorfisme continui ale unui grup
abelian | ocal c o mp a c tAu ®dt desciise, s |
in termenii gruputi or de caractere, grupu
ereditar local conexe Tn sens slabu fost descrise grupurile
abeliene | ocal compact e al e c

(respective, inele de endomorfisme) continui sunt (i) algebric
ereditar local liniar coexe, (ii) algebric unicoerente in topologia
compacid e s c (V.iPsph).

Geometria grupurilor discrete:Au fost demonstrate teoreme
despre existenSa wunor poliedre
unghiuri diedre sunt drepte. Au fost construite seribuma b i | e
pseudopri sme care descompun nor

Au fost construite  ari et £ $i hi perbol i
echidistante peste 0o bazt de ge
{5,5}, {4,5} 'Hi {5, 4} intgiriepantru f o s 1
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Topological algebra:General theory of radicals in topological
rings was built. Propertiesf noncondensable chains of group and
ring topologies in groups and in nilpotent rings, respectively, were
studied. New examples of special ringavé been constructed,
which show the behavior of ring topologies in relation to-non
condensable chains of topologies. It has been shown that the lattice
of the ring topologies of a countable ring contains: a subdattic
isomorphic to the lattice of real nlo@rs with usual order relation; a
continuum of metrizable ring topologies; two to the power of
continuum coatom It has been shown that for any countable field,
the lattice of all field topologies contains a continuum of metrizable
topologies. Sufficientonditions were obtained for the lattice of the
ring topologies to be modulalv. Arnautov).

Discrete abelian groups and compact abelian groups with the
property that their continuous endomorphism rings are compact in
the compacbpen topologyhave been ully described. Some
necessary conditions and some sufficient conditions were
established for the ring of continuous endomorphisms of a compact
local abelian group to be weak Baer on the right. In terms of
character groups, weakly connected compact anetlltary abelian
groups have been described. Locally compact abelian groups whose
groups of continuous homomorphisms (respectively, rings of
endomorphisms) are (i) linearly locally related hereditary
algebraically, (i) algebraically unib@rent in compaebpen
topology,have been describgdl. Popa).

The geometry of discrete group$heorems on the existence of
unbounded polyhedra of finite volume with right dihedral angles
were proven. Countable series of pseudoprisms were constructed
which admit faceo-face bodytransitive tilings of the hyperbolic
space.

We constructed hyperbolic -Banifolds consisting of
equidistant polyhedra over a Riemann surface of genus 4 which
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aceste 3y ari ettt Sile hiperbolice cu
demonstrat c¢ct subvarietatea si m
din 4 poliedre dreptunghiulare de tip fuleren.

Toate claske Delone de descompunerti8oedrice a sferei in
discuri au fost determinate pentru 4 serii numerabile de grupuri
discrete de izometrii din cele 7 existente, iar pentru 2 serii
numerabile au fost gkbtsitelddesco
cel p uSi nucgluld.Pertru grupul gransléidde gendoi
au fost ofHute 118 clase Delone de descompuneri izoedrice a

pl anul ui hi perbol i c parametdiiaceston r i ,
-~ it descompuner.i Hi stu
¥ poligoanelor fundamentale ( I . GuSu

Damian, E. Zamorzaeva). Gt b2

Publicazi.

Toate rezliatele
menSi onate a publ
“n reviste al e
i nternaSi ona de
specialitate. B parcursul anilor 2013019
col aboratori.:i LAT au pnubhzh lorcaa t p
fost scrise o monografi e 'Hi 2 ci

1. SHCHERBACOV, V. Elements of Quasigroup Theory and
Applications (2017), Taylor & Francis Group, CRC Press, Boca
Raton, London, New York, 576 pages. ISBN 9781498721554
CATW K25591

2. CucCcu, . | ZBAk, 0. Mat emat
ktiinSe 7iaChMaorltdio,\B8&3H.0SB6I 9780975933
98-8.

3.ANDRUNACHI EVI Cl, V. ;NuOGtelreORDAQG
/T Chi kKilmisut:i t ut ul de Matematic
(Ti pogr afipeAp AQMBdn HgyraRie | atin
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admits regulamaps of type {5,5}, {4,5}and {5,4}, and we studied
symmetry groups for these hyperbolientanifolds with totally
geodesic boundary. It was proven that symmetric submanifold of
the Davis manifold is composed from 4 riginigularpolyhedra of
fullerene type.

All possible Delone clsses of dsohedral tilings of the sphere
by disks were determined for 4 countable series of discrete isometry
groups from 7 existing group series, also for 2 countable series of
groups, 3isohedral tilings by disks with at least 3 edges were
obtained. Fotranslation group of genus two, 118 Delone classes of
isohedral tilings of the hyperbolic plane by disl |
were obtained, parameters of these groups w ,
determined and the symmetry of fundamen
polygons was studied. | . GuSul , |
Zamorzaeva).

Publications

All the mentioned results have been publishe
national and international journals. During i
years 2018019, the LAT collaborators published over 200 papers.
Based on them, a monograph and 2 books were written (course
notes):

1. SHCHERBAQV, V. Elements of Quasigroup Theory and
Applications (2017), Taylor & Francis Group, CRC Press, Boca
Raton, London, New York, 576 pages. ISBN 9781498721554
CATW K25591

2 . CucCcu, | .Discrete ZnBtiAeknaticdJdiv. Academy of
Sciences of Moldova Chisinau, 2016, 88 pSBN 9789975
933-98-8.

3. ANDRUNACHI EVI CI , V. ; NubhbersTa@oR O A (
Ideals / - Chisinau: Institute of Mathematics and Computer
Sciences, 2017ASM Printing House) 260 p. (Edition 2, in
Latin script).
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Colaboratorii colectivului de cercetare Agebr t K i l

Mat emat fomd&t " mu anul 19914 revista
Rel at ed Systemso ( QRS) , car e
MOt j mOt i c esrnkiiaeo ,i sesdietdaotvkia " n | ns
K i I nformatict al Ak a RM poO©nt
BULETINUL | =5, 405
MATEMATICA ‘.,....'“““”"““' A
=
M e -
o
3 T s '_'-55,3:&_‘5::& =
2018 SR o7y ;—:_:: Z
rezent r einPdoniaesest e
nSatt de sponsor.i
citattindedompaci dlei «
natorict, criptogr
JOURNAL OF !
st

i nSific avanse
KtiiionktSi prestigioast, C «
Volumele 10 (2003), 15 (20019 (2011)ale

revistei au fost publicate toate articolele de
sintezt ale Conferi-nSei
03, Praga, 1017 august, 2003LOOP"S07,

Praga, 1721 august, 20071,00P’S11, Castle hotelTrest, Czech
Republic, 2587 july, 2011, respectiv.C n prezent QRS

pentru Institutul de Matematict
KtiinSifickt cu 8 reviste matem
Montenegro Ki alte Stri
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In 1994 membersfdhe laboratory Agebra and Mathematical Logic

foundedthe ] our nal AQuasigrompéd @QES)
which  partially conth u e s t he series A |
i ssledovani ao, publ i shed by th

Computer Sciencef the Academy b Sciences of Moldova until
1992.

NUMERE

Quasigroup Theory

DISCRETA

and Applications $I IDEALE

lon CUCU, Olga IZBAS
o 5 6 ]
JxH: B I
P=2"+ ) B
R O e
Ay arg ©

nnnnnn

Currently the journal is published in Poland and is financed by
sponsors from abroad. QRS is required by specialists in algebra,
combinatorics, cryptography etQRS has achieved a scientifically
advanced leveand 5 now a prestigious scientific journal indexed
by SCOPUS. In Volumes 10 (2003), 15 (2007), and 19 (2011) of
the journal all surveys of the following International conferences
were published: LOOP-83, Prague, August 107, 2003, LOOP'S
07, Prague, August7- 21, 2007, LOOP'41, Castle hotel Trest,
Czech Republic, July 287, 2011, respectively. Currently QRS
provides for the Institute of Mathematics a@@mputer Science
exchange of scientific literature with 8 mathematical journals from
Poland, Italy, Sdria and Montenegro and other countries.
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ConferinSe organi zate

1. Semi nar ul anual de algebrt (
Belousov- f ondat or ul ui Kcol wrior (8(le t
edi $i-20192B31056 p ar t i-22ifepraane$ Institutul 8
de Mat emat i c &Viadimir Ahdnuhachiew &.t0i c £

2. Seminar ul KtiinS$SifichAlexdneildi c a
Cuzne @6, 2019, 22 3, participan$Si ;
Il nstitutul de Ma t e maVladimit K
Andrunad¢hievicio
Cercetttorii | aboratorul ui pe

Universiat ea Academi ei de ktiinSe a

Stat din Moldova, Universitatea de Stat din Tiraspol (cu sediul Tn

Chikintu), Uni ver si tagemenea eiTsurd n S I

antrenagsSi “n pregttirea | otul ui

rezd t at al acest el activitt$Si al
culegeri.

Al te publiczi.i de referinzt

1.KRAPEZ, A.; SHCHERBACOV, V. A. Quasigroups, Units and
Belousov's Problem #1&rmen. J. Math.y. 11, nr. 9 (2019), p.
1-27.

2.  ARNAUTOV, V.I.; ERMAKOVA, G.N. On the number of
topologies on countable fieldBuletinul A . k . R. M., Mat
2019,1(89),7971 90. ISSN 10247696.

3. KASHU, A.l. Morita contexts and closure operators in
modulesBul et i nul A. k 2019RL.(89), 10N1at e
122. ISSN 1024696.

4. ZAMORZAEVA, E. Isohedral tilings by 14 16 and 18gons
for hyperbolic translation group of genus twduletinul
Academi ei de ktiinSe a ,RAPLDbI I
(89),91-102. ISSN 1024696.
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Conferences organized

1. Annual algebraic seminatevoted to Professor V.D. Belousov
founder of the theory ofjuasigroups (5 editions durirRp15
2019 2530 participants; February 182, Vladimir
Andrunachievici Institute of Mathematics and Computer
Science).

2. Scientific seminar dedicated to ProfessafiAlexandru
Cuznetsov (2016, 2019, 223, participants; October 20,
Vladimir Andrunachievici Institute of Mathematics and
Computer Scienge
Members of the laboratory permanently give special courses at

the University of the Academy of Sciences, Moldova testa

University, Tiraspol State University (located in Chisinau),

University of Transnistria. They are also involved in preparing the

Olympic mathematics tearor pupils As a result of this activity,

some textbooks and collections of scientific papers hasen

published.

Other publications

1. KRAPEZ, A.; SHCHERBACOYV, V. A. Quasigroups, Units
and Belousov's Problem #1&men. J. Math.y. 11, nr. 9 (2019),

p. 1-27.

2.  ARNAUTOV, V.I.; ERMAKOVA, G.N. On the number of
topologies on countable fieldB,u | et i n.M.IMatdmatica R
2019,1(89),7971 90. ISSN 10247696.

3. KASHU, A.l. Morita contexts and closure operators in
modules.Buletinul A . Kk . R. M. , 20091 ¢88)a 1091 c a
122. ISSN 1024696.

4. ZAMORZAEVA, E. Isohedral tilings by 14 16 and 18gons
for hypebolic translation group of genus twoBuletinul
Academi ei de ktiinSe a ,REPLDbI I
(89),91-102. ISSN 1024696.

71



5. DRUGUS I.; SKOBELEV, V.G. Imbrication algebras-
algebraic structures of nesting orde€omputer Science Journal
of Moldova, v.26, n.3 (78), 2018, p. 2250.

6. MOLDOVYAN, D.A,; MOLDOVYAN, N.A.;
SHCHERBACOV, V.A. Nonrcommutative finite associative
algebras of adimensional vectors Quasigroups and Related
Systemsvol26 (2018) No. 1, pp.160920.

7. COJUHARI, E.P.; GARDER, B.J. Radicals and
Generalizations of DerivationB ul et i nul A., k2, a F
2017, pp. 5465.

8. POPA, V. On LCA groups whose ring of continuous
endomorphisms satisfies DCC on closed idedBuletinul
Academi ei de Kkti i nSetermticdR20p7y b | i
2(84), 88111.

9. JARDAN, I. On the inverse operations in the class of
preradicals of a module category]l. Buletinul Academiei de
ktiinSe a Republicii Mo | d&b.v a ,
2(84),77-87.

10. 1ZBASH, V. On the orthogonal groumds. Proceedings of the
4th  Conference of Mathematical Society of Moldova
CMSM4 62017 FJulyJ2u a0a7, @h&inau, Republic of
Moldova, p. 9194.

11. 1ZBASH, O. About model completeness in the provability
intuitionistic logic and its extensiong’roceedigs of the 4th
Conference of Mathematical Soc
June 28July 2, 2017, Chisinau, Republic of Moldova, p-3.

12. CUZNES &V General form transversals in gpsi

Bul eti nul Academi ei de Ktiin
Matematica 2016, issue2 (81) p.93-106.
13. JuAuvf, [BBdW BdZHT , oftsddwehdJ

MlstezC kel O HISOQGfzkiz@dst§ HO.
[ O j&IOf] y HE dzOtesH dzgsc 5 f)j dsd dzO 6 O
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http://www.math.md/publications/basm/issues/y2016-n2/12234/

5. DRUGUS I.; SKOBELEV, V.G. Imbrication algebras-
algebraic structures of nesting orde€omputer Science Journal
of Moldova, v.26, n.3 (78), 2018, p. 23&%0.

6. MOLDOVYAN, D.A,; MOLDOVYAN, N.A.;
SHCHERBACOV, V.A. Nonrcommutative finite associative
algebras of adimensional vectors Quasigroups and Related
Systemsvol26 (2018) No. 1, pp.160920.

7. COJUHARI, E.P.; GARDNER, B.J. Radicals and
Generalizations of DerivationB ul et i nul A., k2, a F
2017, pp. 5465.

8. POPA, V. On LCA groups whose ring of continuous
endomeophisms satisfies DCC on closed idealBuletinul
Academi ei de Kkti i nSetenmatic&ka0ddy bl i
2(84), 88111.

9. JARDAN, I. On the inverse operations in the class of
preradicals of a module categoty]l. Buletinul Academiei de
kKti i n$S eliciiaMold®wapMatematica, 207, 1(83), 5766.

2(84), 7787.

10. 1ZBASH, V. On the orthogonal groupoid$®roceedings of the
4th Conference of Mathematical Society of Moldova
CMSM4 62017 FJulyJ2u a0a7, @h&inau, Republic of
Moldova, p. 9194.

11. 1ZBASH, O. About model completeness in the provability
intuitionistic logic and its extensiong’roceedings of the 4th
Conference of Mathematical Soc
June 28July 2, 2017, Chisinau, Republic of Moldova, p-3.

12. CUZNES BV General form transversals in groups

Bul eti nul Academi ei de Ktiin
Matematica 2016, issue 2 (81), p. AD6.
13. JuAuvf, [BBdW BdZHT , oftsddwehdJ
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Laborator ul AEcuazii Di f

Laboratorul EcuaSii Di ferenSi al
Constantin Sibirschi, membrtitular al Academiei dentiin’el a
Moldovei ( A k)Mfondatorul Hc o | i i de ecua’Hi i
Republi@ Mol dova Hinvar man®idleor al g
ecuaSiil or polthonfialer B n @eézent é cadrul
laboratoruluiact i Y2maeéeet ttociusiv 4 doc
dintre care un me mb7dactog.or espond

'y AR

il

fil [Fh
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Laborator y fiDifferential Equations 0

The Laboratory of Differential Equations (LDE) was created in
1964 by Professor Constantin Sibirsciiull Member of the
Academy of Sciences of Moldova (ASMipe founder of the school
of differential equations in the Relpiic of Moldova and of the
methodof algebraic invariants gfolynomialdifferential equations
Currently, 12 researchers work in the laboratancluding 4

Habilitated Doctors @r.habil), one correspondingmember of
ASM;7Ph . D. 6 s
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Direczi.i Ktiinzifice

Teoria calitati vt sstemedinanascgteorid o r

invarianSilor al gebriaigelarne elciu
Ssisteme diedberaneametrickt a fur
variabile complexe;eu acgd dr i vat e par Si al e.

Publicazi.
In decursul anilor 206-2019 cercettorii kiingici ai LED au
publicat peste 160 de luckri ‘Hiin"Hce. Printre pl i ca Si i
i nt er nrmaé&n $in Giatidaole in reviste cu factor de impact,
27 articole in alterevisterecenzatepeste90de t eze | a ¢
i nt er n&@imnrad |Laele anai grestigioaseeviste din
domeniu: Electronic Journal of Differential Equations, Nonlinear
Analysis. Theory, Methods & Applications (Elsevier), Differential
Equations (Springer), Rocky Mountain Journal of Mathemstic
Rendiconti del Circolo Matematico di Palerm@Springer),
Qualitative Theory of Dynamical Systert&pringer), Journal of
Fixed Point Theory and ApplicationgSpringer), Journal of
Differential Equations (HEevier), Journal of Dynamics and
Differential Equations (Springer), International Journal of
Bifurcation and Chaos in Applied Sciences and Enginedkivigrid
Scientific), International Journal of Geometric Methods in Modern
Physics (World Scientific), Thesiical and Mathematical Physics
(Springer), Complex Variables and Elliptic Equations (Taylor &
Francis), Annali della Scuola Normale Superiore di Pisa,
(Numdam), Progress in analysis and its applications (World
Scientific), Central European Journal of Nt&matics (Springer)
K. a.

Publ i local&in mdreeparte suntinrevi@au | et i nul £
Matematica

La fel, in perioadane n "Hi afosapullicat. noonografe, 7
c L didetice Hunade popularizare &in'el.O monogr af i e
|l a ti pOHir asf Htee dHit £t edi t ar ea.
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Scientific Directions

The qualitative theory of differential equations; dynamical- sys
tems; the theory of algebraic invariants of differential equations; Lie
algebras and differential equations; geometric theory of functions of
several complex variables; partial differential equations.

Publications
During the years 2018019the researchers of LDE published over
160 scientific works Among the international publications we
mention 12 articles in Journals with impact factdy articles in
journals with peer reviews, ove0 conference proceedings articles.
Let us point outthe most prestigiouslournalsin this field:
Electronic Journalof Differential Equations, Nonlinear Analysis.
Theory, Methods & Applications (Elsevier), Digatial Equations
(Springer), Rocky Mountain Journal of MathemsgtiRendiconti del
Circolo Matematico di Palerm@Springer), Qualitative Theory of
Dynamical SystemSpringer), Journal of Fixed Point Theory and
Applications (Springer), Journal of Differdral Equations
(Elsevier), Journal of Dynamics and Differential Equations
(Springer), International Journal of Bifurcation and Chaos in
Applied Sciences and Engineeriforld Scientific), International
Journal of Geometric Methods in Modern Physics (World
Scientific), Theoretical and Mathematical Physics (Springer),
Complex Variables and Elliptic Equations (Taylor & Francis),
Annali della Scuola Normale Superiore di Pisa, (Numdam),
Progress in analysis and its applications (World Scientific), Central
European Journal of Mathematics (Springegjc

Local publications are mostly published in the jouBaletinul
A. k. M. Mat emati ca

Also, during the mentioned period, a monograggven
textbooks anda bookfor popularizing science were published. A
monographs in print and awaits editing.
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M. Popa, V. Repesco

Algebre Lie
si sisteme dinamice
in plan

POPA Mihail, REPEK/(

Al gebr e Lie K i S g
(Curs opSional).
Uni v. de St at din

Tiraspol 2016,237p. (manual)
ISBN 978997576-183-3.

BALTAG Valeriu, CORLAT Andrei,
EFTODI lon.

Matematici Aplicate/ Note de cur
Chi Hi ntu: S. n.
fiBiotehdesign 103 p.

ISBN 9789975933-94-0.

POPA M.N., PRICOP V.V. Problema

Centrul ui K i a Focgq
ipoteze Academi a de Kkt
Ch. : ,R(Q18.286 % a

ISBN 978997562-4169 ( " n r us
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L. N

Mihail POPA )

=

DRUMUL MEU

N
MATEMATICA

POPA M.N. Dr umu |l me u T
Academia de ktiinSe
2018 343 p (Book for science popularization)
ISBN 978997562-418 3.

Stanislav Ciubotaru  Mariana Plicint)

MATEMATICA

Caiet de teste sumative

CIUBOTARU Stanislav, PL C 1 N Mariana.
Matematca: Caiet de teste sumativeclasa a

7a, 2019, 1@&4 p. Edi
ISBN 9789975003-15-5.
Edi "Hha 1, 2016, 96 p

ISBN 9789975137-33-1.

Olimpiade ich
a studentilor UTM
3i probleme de concurs

BALTAG lurie, GORIUC lon, ORLQOV Victor.

Ol i mpi ade | a matemat
probleme de concurs
Tehnca UT M, Chi ki ntu,

ISBN 978997545-541-1.

Chiginsn
o

Geometric
Configurations of
Singularities of
Planar Polynomial

| Differential Systems

A Global Classification Y

Artes J.C., Llibre J., Schlomiuk D, Vulpe I
Geometric configurations of singularities

planar polynomial differential system
Springer Nature Switzerland AG, 202
VIII+701p.

ISBN 9783-030-505691.
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Meritk. de mefidnat ¢ tmonografiafiGeometric configurations
of singularities of planar polynomial differential syst@émSpringer
Nature Switerland AG (J.C.Artes, J.Llibre, Schlomiuk D, Vulpe
N.) este dedicatprof. C. Sibirschi:

fiDedi ct m tacceaarst e me mor i eConstamtant e m:
Sibirschi (19281990)cu o cazi a aniverstridi

nadtere. FLrt teoria invarianwi l
polinomiale, teorie f onradfaputdtfide
scri soLk
Proiecte

Proiect intem a Si d-R7ZPEOPLE2012IRSES316338, 2012
2016.C o n s e mn k£ tre calei 306000 de proiectetivein cadrul
Pogr amul ui F Peaud ed anarnt em@t Sicm pur ¢
unul dintre ele. Uner cet £t oal Labdait iom "Hil fuii c E
Di f er e n Qifastimembru Ml Comitetului de conducere al
proiectului, iar altul- coordonatorul Pachetului de lucru 2 (din
cinci). Realiz r groiectului din partea LED iareveriit nan @ar e a
aproximativ 600000 |gfMDL).

Proiect n& i o0 n¥5I817.02.03F 20152019 Al nvari an

al gebrici K i geometrici “n stud
polinomialed.
Premi . Ki distinczid.i

i ADiplomk de gradul intdd a Guver nul Repul

(d.h. Popa M,)2018

i medala A k MiMeritul Acad e mide gradul doi (d.h. Popa
M.), 2018

i premiul IMI pentru tineri sava® pe anul 2018 (dr. Pricop
V.);.

i medaliaiiNi col ae Mi | érsccMulpeNdlaeld r u o
d.h.Aubt Alexandry), 2019.
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It is worth mentioning that the monograpliGeometric
configurdions of the singularities of planar polynomial differential
system8, Springer NatureSwitzerland AG (J.C.Artes, J.Llibre,
Schlomiuk D, Vulpe N.) is dedicated to Prof. C. Sibirschi:

AWe dedicate this book to the memory of the mathematician
Constantin Sibschi (19281990) on the occasion of the 90th
anniversary of his birth. Without the theory of algebraic invariants
of polynomial differential equations, theory founded by Sibirschi,
this book could not have been writien

Projects
International project: FP7-PEOPLE2012IRSES316338, 2012
2016 We notethat from 30000 projects within the PrograR7F
only 10 are in pure mathematiasdthis project is one of themDne
researcher olLaboratory of Differential EquationMCS was a
member of the Committee supizing the project. Another member
of LDE wascoordinator of the Working Group 2 (onefofe). The
funding for the researchers belonging to LDE and working on this
project amounts to about 600000 lei.

National project: 15.817.02.03F, 2013 0 1 9 A Alampde b r a
geometric invariants in the qualitative study of polynomial
di fferential systemso.

Awards and distinctions
I AFirst Degree Diploma of the Government of the Republic

of Moldova (d.h. Popa M, 2018

I ASM medalfiMeritul Academioof the second degree (d.h.
Popa M.) 2018

i IMCS prizefor youngscientistan 2018 (Dr. Pricop V;)

i fiNicolaeMi | e s c u n%@at (na.rVulge Nicolae and
d.h. RAubt Alexandru), 2019.
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Col abor tri

Peste 20d el ega Si i | a i nv BrazaSBekrus( Can
Rusia, Ukraina,ltalia, etc.), printre care una 1€hing Shanghai
Normal University(@ s Lt pt Lt R@ha Hi i d elnstitutull a b o

Uni ficat de dJNRDeahbnaRusia(pifuAcitaeva r e
Centre des Rechershes Mathematiques, Montreal, Canada (prof. D.
Schbmiuk); Departament de Matematiques, Universitat Autonoma
de Barcelona, Spain (prof. Jlibre); Instituto de Ciéncias
Matematicas e de Computacao (ICMC) of University of Sdo Paulo,
in S&o Carlogprof. Regilene D.S. Oliveirdi C. Alex); Center for
Applied Mathematics and Theoretical Physics, University of
Maribor, Slovenia (prof. VRomanovskik . a .

Un grup de matematicieni din t
din Barcel ona, Uni ver sddg aNMatae rda tr
K i I nforngtiacuk ianli SAlat un vast |

caracter global al dise me | or di f e [Elepreedea b e s p L
fie investiggde pest e 800 de configur a'Hi
geometric distincte.

Activitatea in kKcoaldoctoral £ AMatemati ct
kiinza I nformazieio

ncoala doctordlr e pr ezi nta un c ¥A s oUSH uhh
UniversitateafiDimitrie Cantemio. Tn perioada anilor 2018019 la
specialitatea 111.6 cua Hi i di f er e matutezede a u
doctor (Bujac C., Vacaras O., &lgu N., Dascalescu A.).

Rezultate

A fost det e maximala € mé mi mi lliohad c a |l €
independente ce participthlaa r
focarului pentru orice sistem difedéa polinomial plan de tip
Lyapunov.
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Collaborations
There were wer 20 delegations by invitation (Canada, Spain,
Brazil, Belarus, Russia, Ukraine, Italy, etc.), including one in China,
Shanghai, Normal University (9 week$}ollaboration relations:
JointInstitute for Nuclear Research (JINR) Dubna, Russiaf(F.
Isaev); Center for Mathematical Research, Montreal, Canada (Prof.
D. Schlomiuk); Department of Mathematics, Autonomous
University of Barcelona, Spain (Prof. J. Llibre); Instituto de
Ciéncias Mateméticas e de Computacédo (ICMC) of University of
Sé&o Palo, in Sdo Carlos (prof. Regilene D.S. Olivemad C.
Alex); Center for Applied Mathematics and Theoretical Physics,
University of Maribor, Slovenia (prof. V. Romanovski) et al.

A group of mathematicians from three scientific centers
(University of Barcona, University of Montreal and the Institute
of Mathematics an€Computer Sciencef ASM) have initiated an
extensive global research program on quadratic differential systems.
It envisages investigating over 800 globally distinct configurations
of geomettic singularities.

Activity in the doctoral school fiMathematics and
information science 0

The doctoral school is a consortium betw&gh IMCS TSU and
ADimitrie Cantemio University. In the years 201%019, four
doctoral thess in mathematics, speciaity 111.02differential
equations, were defended (Bujac C., Vacaras O., Neagu N.,
Dascalescu A.).

Results

The maximal number of functionalipdependent focuguantities
that take part in solvinghe center and focus problem for any
Lyapunovtype planar polynmial differential system was
determined.

85



Sunt deter mi nat e ¢ ondceSBtioafih e n
invariante de reducere relinarm&iSi s i
pttrlad i fcer ma g e n eHcanktiuie arele int€yeale b o L
particulae invariante.Acest sistemar e c a upefeanodele "Hi i
mat ematice din medicint.

A f ost rezol vatt integr al p
neperturbate pentru sistemul di -
cubic compl et. Au fcendreafindneatiamte mi n
de stabilitate a mikckridi neper
de acest fel

Pentru sistemul di ferenSi al
LyapunovDa r b o u x cCu neliniaritté$Si [
integrala ol omueCbitapget orpl Lyaes
at eor eme i Lyapunov despre stabi
fost obSinute condi Siile centro

periodice neperturbate.
Aplicand polinoamele afin invariante a fost demoristta
exXxi st ®@cJaasae e sisteme phLttratioc

singul aritt$Si (finite ki infinij
condi Siil e necesare kiadmstradla. ci en:
Au fost determinate conflie necesa e K i sufici

invariante pentru ca un sistem
puSi ntionwd r rsipamtitd i nd t ot witdrdlede , p

existenSt a unui ciclu I'imitt al
Au fost clasificate d u p t moduliul afgirmnup li
redi mensionbtr i ti mpul ui Sistem
posedt drepte invariante de mul
dreaptade lainfinit\Cn acel aHi ti mp, pentr
au fost c onst rileiposibile deodaepte invariamef i g
(51 | a HobBimjute <condi Siile nec

invariante de realizareaxcestora.
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The necessary and sufficient cersiffine invariant conditions
for reducing a ternary differential system with quadrat
nonlinearitiesto the generalized Darboux form are determined and
some particular invariant integrals are constructed. This system has
some mathematical models from medicaseprojections

The problem of stability of the unperturbed motion for the
compete cubic nonlinear critic twdimensional differential system
was completely solved. The centffine invariant conditions of
stability of unperturbed motion for any differential system of this
type were determined.

For the Lyapuno\Darboux fourdimensonal differential system
with quadratic nonlinearities, the Lyapuntype holomorphic
integral was constructed. With the help of this integral and
Lyapunov's theorem on the stability of unperturbed motions, the
centreaffine invariant conditions of stab§i of unperturbed
periodic solution were obtained.

Applying affine invariant polynomialsthe existence of 208
classes of polynomial quadratic differential systems possessing
topologicaly distinct configurations of singularities (finite @n
infinite) wasprovedand all necessary and sufficient conditions for
their realizationwere detected

The necessary and sufficient affimevariant conditions were
definedfor a differential quadratic system to possess at least one
invariant ellipse determining at thearse time the criteria of
existence ofin algebraidimit cycle of second degree

According to the affine group module and time rescalthg
classification of alldifferential cubic systems possessing invariant
straight lines of total multiplicity eght (including the line at
infinity) was doneMoreover, for these systems famii| possible
51 configurations of invariargtraightlines were constructedand
necessary and sufficient affine invariant conditions for their
realizationwere obtained
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Saatt,at "n clasa sistemelor di
monodromic multiplicitatea maxi |
Cu cinci Kmulkti phi cazu®il emaxi me
punct ul monodr omi ¢ est eatudcecandi p
pi ma mbtri me Lyapunov se anul eaz

Sa demonstrat, ct o mul $Si me
nor male de funcSii ol omor fan nu
domeniu de normalitat®e asemenea, pentru astfel de familii a fost
prezentat princip u | continuiti&™ii. Se " n;
proprietatea unei familidi doe fou
vecinttate a sSufrsef epesoreaxltomn
mul "Hi meSa |l iamsietstt or supr af e He.

O reprezentare a sistemului deuefi care descriu fluxul unui
fluid vOscos i ncompr esecalendorulées t e
curburt Biudcii aRi esyaann mul t i di me
zero. Sunt ofnute exemple de reducere a efilea Navier-Stokes
“n var i abLagrenbgeda sistaneealinorhiale de €dude

ordinul “nt ©Oi Hi de ordi rmMfors upe
Liouville-TresseCar t an 'Hi a generalizbtri
subvariett™i | or real e al e spa
pr opfei wluglor ecudd i | or Hi a Ssistem

difererfgale neliniare.
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It has been shown that in the class of cubic differential systems
with a monodomic point the maximal multiplicity of the line at
infinity is equal to five; andn cases of maximahultiplicity of the
line at infinity the monodromic point is of center type if and only if
the first Lyapunov quantity vanishes.

It was shown that an exceptional set of a normal family of
holomorphic functions of several complex variables cannot be a
compat set that delimits the domain of normality. Also, for such
families, the principle of continuity was proved. Roughly speaking,
it asserts that the property of a family of holomorphic functions to
be normal in a neighborhood of holomorphic surfaes also
preserved for the limit s&of these surfaces.

A representation of the system of equations for the flow of an
incompressible viscous fluid is constructedh the condition that
Ricci curvature tensor of multidimensional Riemann space is equal
to zeo. Examples of the reduction of the Nav&okes equations
in Euler and Lagrange variables to polynomial systems of equations
of the first and higher orders are obtained. Based on the theory of
Liouville-TresseCartan invariants and its generalizatioakated to
the geometry of real submanifolds of complex spaces, the properties
of solutions of nonlinear differential equations and systems are
investigated.

89



Laboratorul A Model are Mat emat.

Laboratorul a fost fondat Tn anul 1964. In prezent in cadrul
labor at or ul A colabaratorij inckivzlacaddmiceard
profesori universitaridd oct or i 3tloatdrii | i t aSi ,

Direczii Ktiinzifice
M Teoria jocurilor ki conepbrmaol ul
probabilitbtSiilor;
T Model ar e maddtanarmdtcematmede Ki al
("n mecanica corpului solid, g

Publicazi.

Pe parcursul anilor 2012019 colaboratorii laboratorului
iModel ar e Mat emati cto (LW i c a §
internaSional e, i Inmohaografie Va e8ituramo n
Sptinger Hi | @ ednoagr &fcapitléiino n a l
monografii editate la Springer, 21 articole in reviste cu factor de
impact, editate 1n: Discrete Applied Mathematics, Applied
Probability, Journal of Statistical Physicsecani ct, Apl
Journal of Engineer Mechanics, Acta MechanicsaBitolein alte

reviste.
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Laborator yi Mat hemat i cal Mo d el

The laboratory was founded in 1964. At present, there dre 1
employees working within the laboratory, including 1 academjcia
3 universityprofessors, 4 Habilitated Doctors aB& h . D. & s

Scientific Directions

1 Game Theory and Optimal Control, Queueing Theory and
Probability Theory;

1 Mathematical Modeling and Numerical Methods (in the solid
body mechanics, gatynamics and ecmmy).

Publications

During 20152 01 9, t he | aboratory N Meé
(LMM) staff have published 93 international publications, including

3 monographs (1 momograph published by Springer and 2
published by national publishers); 2 chapters in the [mubled by
Springer, 21 articles in journals with impact factor that were
published in:Discrete Applied Mathematics, Applied Probability,
Journal of Statistical Jodmalyo§i cs
Engineer Mechanics, Acta Mechanié articles in othejormals.
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Rezultate principaledbbnut e " n per i oatdaa me

el aborarea metodel or Hi al gorit

aplicative din domeniile controlului optimal discret, proceselor

Mar kov deci zional e, tttédio y i eme c a ifr
mo ¢

corpului solid deformabil Hi

Andrey Plipenbo

Processes

With Applications to Finamcial
Mathematics and Risk Theory

Theory of Stochastic International TRANSYLVANIAN

JOURNAL

OF
MATHEMATICS
AND
MECHANICS

Volume 3, Number 1
June 2011

EDYRO PRESS

Mlvijg.ozmnu
Stefan Pickl

Optimization of
Stochastic Discrete

Systems and
Control on Complex
Networks

Computational Networks

LOZOVANU, D.; PICKL, S.Optimization
of Stochastic Discrete Systems &
Control on Complex NetworksSpringet
2015, 400p.

In monografie se expun rezultatele rece
al e autorilor ref
problemelor stochastice de control optin
discret, a problemelor decizionale de

Mar kov Hi a j oc
stochastice dinamice. Sunt prezentate
condi "Hii de exi st

problemele stochastice dinamice
intervale finite
argument emeeztto d @ o iHi
numer i Ci de sol u'Hi
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The main results obtained during this period has been addressed
to elaboration of methods and algorithms for solving practical
problems from such domains as discrete opimal control, Markov
decision proesses, queueing theory with priority, deformable solid
mechanics, modeling of economic processes.

s Dy G Ty

Journal of

Statistical

Frontiers
of Dynamic

Elaborarea politicilor economice
in baza modelelor matematice

Physics
of Dynamic y

Games Games

LOZOVANU, D.; PICKL, S.Optimization
of Stochastic Discrete Systems and Con

¥ on Complex NetworksSpringer 2015,
Dmitrii Lozovanu

Stefan Pickl

Optimization of
Stochastic Discrete

Systems and
Control on Complex
Networks

Computational Networks

400p.

In the monograph, newesults of the
authors concerned with solving t
stochastic problems of optimal discr¢
control, Markov decision problems ai
dynamic stochastic positional games
presented. New conditions for existence
solutions for dynamic stochastic proble
on finite and infinite time horizon ar
presented and new methods and nume
algorithms for determining their solutior
are grounded.
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e j men || LAZARI A.,LOZOVANU, D.,
2= CAPCELEA M.
Sisteme Dinamice Si st .e me Di nami ce
o s Stochastice2015. 309p.
Deterministe i Stochastice o
Evolutie, optimizare si control Se expun md d e HI a l g or
optimal discret sol u™Hi onar e a pra
e opti mal di scret THi
decizionale pe intervalf i ni t e H
o ti mp. Sunt studi at
stochastict, Hi de
| or de bazt.
Chigindu 2015
Proiecte

In perioada 2012019 LMM a fost implicat la executarea @

proiecte de cercetarénclusiv. 1 proiectinstitu§onal, 1 proiectin
det er mi

cadrul Programului de StaMe t o d e

s ol u'Hi

onar e a

ni st e

probl ema&l2oproictd e o

bilaterale ASMSTCU, 1 proiect bilateral Moldova Germania 1
proiect din cadrul Programului de Seste in derulare.

Premii i

 LozovanuDi Pr e mi
HtiinSe

9 Kolesnik A.T Pr e mi

de

valoare (2016).

 LozovanuDi Pr e mi

valoare (2019).

menSi uni
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Alexandru LAZARI

j e | LAZARI A.,LOZOVANU, D.,
- CAPCELEA M.
Sisteme Dinamice Si st .e me Dinamice
Stochastice2015. 309p.

Detf"lnt'"'s;e:'s?d'f'sf'ce Methods and numerical algorithms fq
solving discrete control problems a

. Markov decision problems with finite ar

infinite time  horizon are presente
Problems of asymptotic behavior @
stochastic processes are analysed
algorithms for determining bas
M probailistic characteristics for differer
classes of processes are proposed.

optimal discret

Projects
During 20152019, the LMM was involved in the execution of 6

scientific projects, including 1 institutional project, 1 project within

the State PrograifiDeterministic andtochasic methods for solving

opi mizati on and control probl e

ASM-STCU, 1 bilateral project Moldov@ermany, 1 project within

the State Program is on underway.

Awards and mentions

1 Lozovanu D.i Academy of Sciences of Moldovaward,
Department of Natural and Exact Sciences (2016).

1 Kolesnik A.7 IMCS of ASM Award for significant scientific
works (2019).

1 Lozovanu D.i IMCS of ASM Award for significant scientific
works (2019).
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Rezultate
1.Sau el abor aduarglmentattmir eme tco cse Hi

numeri ci de sol u™Hi onare a pro
opti mal di scret THi a probl emel
finite THi i ndu n D bcad ndkeh"Hicienspa.r e S

sui ci ente de exi stemélbnae ettt r at
probl emel e raeelalbtirad algaritng polkhomias de

aflare a solu™i il or optime pen
dinamice.

2.S5a demonstrat exi st en’Ha echil
jocurile pozi Hi opahergtpobast]I
re'Hel e dinamice stochastice. C
acestor rezultateu ar gument at al gori t mi
aflare a strategiilor optime a
3A fost obSinutt forsul at asi et
a evol uSi ei mar Rdbivmemsi odakat
di mensionale pe intaerdeadwes me <t
preci zi ei pent rAu facda sdalha bfoadram
generalt de <cercetare a ewol u:
Eucidbazatt pe analiza transfor m
lor.

4. Au f ost cercetatepmodel ¢ atde a
timp nenul de orientare la trecerea procesului de servire de la o

cl adeb pri ori t at Pentru anodaletut dervire | a s
exhaulBgriivar i tate absoluttcileau f
principale de performanSt.

5. Au f ost ob™Hi nute formulele st
pentru func™i il e Green al e

termoel astice dercldidat e Aef m&tsuc
probl ema flixuilormhestéHi onar e vams g a

termiconductibir n condi Hii de mici per
6.Sau f or mud aderHietsat noi model e
economict pentru Republica Mol
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Results

1.

New methods and numerical algorithms for solving stochastic
problems of optimal discrete controland Markov decision
problems with finite and infinite time horizomere elaborated
and theoretically grounded. Necessary and sufficient conditions
for existence of optimal stationary strategies for the considered
class of problems and efficient polynomial algorithms for
determining optimal solutions for control problems on dynamic
networkswereelaborated.

. Existence of stationary Nash equilibria for stoditapositional

games and for positional games on networks is proven. Based on
the constructive proof of these results, efficient numerical
algorithms for determining optimal stationary strategies of the
players in the considered class of gameseelaboraed.

. Asymptotic formula for transition density of the random

markovian evolution in 2-dimensional and 3-dimersional
Euclidian space over short time intervalsre obtained and the
accuracy estimate for this formulaas deduced. A general
method for studyig random Markov evolutions in Euclidean
space was developed based on the analysis of integral
transformations and their repartitions.

. The gqueueing models with absolute priority and-nah time

that areoriented for switching the service process from one
priority class to another one were investigated. For models with
exhaustive service and absolute priority, the main performance
characteristics were obtained.

. Structural formulas and analytical expressions for Green

functions of thermoelastic displacementsd stresses created by
a heat source were obtain€dloblem of forming norstationary
fluxes of thermally conductive viscous gas under conditions of
small perturbations of the parameters was investigated.

. New mathematicamodels of economic growth for Reblic of

Moldovawereformulated and studied.
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Laborator ul NSisteme | nf

Laboratorul cu denumirea actual
Cibernetica matematict (1983) H
(1991). In prezent in cadu | | aboratorul ui act
inclusiv 1 doctor habilitat, 5
= | ‘."

al

Vm il

ﬁW DirecSii 1tiin

, T Cercettbri t ec
aplicative n
domeniul sistemelor
informatice
o Cercettr
teoretice al gor i t mi Hi tehnegl ogi
formalizare Hi management a
I maginilor ultrasonografice,
proesare a informa™H ei 1| magi st
o Cer cet tr i sisteipd supora pentrv €ecizii, sisteme
i nteligent e tranghg asistde tde caiculator, Hi
Si st eme de management al C
distribuite deproes ar e Hi st ocare a in
T Edi ficarea societL™ii i nf or ma't
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Laboratory Al nformation Sy
The laboratory with the current name is the successor of the
Laboratory "Mathematical Cybernetitg1983) and the Laboratory
fArtificial Intelligence Systems(1991). At present 11 researchers
are working in the laboratory, including Habilitated Doctor 5
Ph.D. 6s, stdaedt. 1 Ph. D.

Research domains

1 Theoretical ad applied research in information systems domain
0 Theoretical researchnew algorithms and technologies for
knowledge acquisition, formalization and management;
processing of ultrasound images, new algorithms for
archiving and processing informatifmom images
o0 Applied researchdecision support systems, intelligent e
learning and draining systems, Web content management
systems distributed system#r information processing and
storage
1 Information society creation.
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Publica$Sii
Pe parcursul anilor 2632019 colaboratorii laboratoruliiSigeme

Il nformaticeo au publicat peste
|l ocal e. Publica™H ile | ocale " n
Science Jour nal of Mol dovao.

Universitatea Academiei de Stiinte a Moldovei

Institutul de Matematica si Informatica al ASM . —°

=)

Workshop on Foundations
of Informatics

Abordari sistemice A
in luarea deciziilor

‘g.‘:“ 3

Constantin Gaindric

Institute of Mathematics and Computer Science

Constantin GAINDRIC

August 2429, 2015, Chisinau, Moldova

Proiecte

In pericada 2012 019 | abomsatomreull nfi®r mat
i mplicat | a executarea a 9 proi
1 proiect “n cadrul Programul ui

proiecte de transfer tehnol ogi ¢
me n "Hi: dlnptoiect bilateral cu Ucraina, 1 proiect NATO, 2
proiecte in cadrul Programului comun de cercetare Ateelemia

de AtiinHe a Mol dovei Hi Minist
al GermanieiHil proiect din cadrul Programului comun de

cercetare intre Acadei a de AtiinH a Mol d
NaHi onal t pentru Cercetare RQtii.l
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Publications

During 20152019 researcher®f the Laboratoryiinformation
Systemso have published over 50C
and 301 in national onesNational publications are mostly in the
Computer Science Journal of Moldova.

Proceedings MIFOL-2016 Procecdings MFOI-2017

¢ on Mathematical n Mathematical
of Informatics
The Fourth Conference of
Mathematical Society
of the Republic of Moldova

dings MFOIL-2018

Mathematical

ons of Informatics

The Fifth Conference of
Mathematical Society
of the Republic of Moldova

n
n
M
n
n
A
A
bl

Projects

During 20152019 the Laboratorfilnformation Systentshas been
involved in the implementation of 9 projects, includihginsti-
tutional project, 1 projedn the framework of the State Program, 5
international projects, 3 technology transfer projects. Among the
international projects wecan mention 1 bilateral project with
Ukraine, 1 NATO project, 2 projectsinder the Collaborative
Research Programme betwedhe Academy of Sciences of
Moldova and the German Federal Ministry of Education and
Research, and 1 projeatnder the Joint Research Programme
between the Academy of Sciences of Moldova and the National
Authority for Scientific Research of Romania.
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Premi i 11 distinc$Sili

1 Constantin Gaindric:

0 MedaliafiNi col ae Mi |Te816;u SptLttar uo
o Medalia Afw@bahi ardte | a fondare

academice din Republica Mol do
A1 Mib2016;
o Diploma de onoare a Academiei Roméaneafilia | a Hi , 2

9 lulian Secrieru, Constantin Gaindric:

o0 Medalia de AlnfoinvénE286g2@ozi Hi a

o Medali a de Brilofoirwenti 208 00zi "Hi a
Teze de doctor susSinute
ALBU VEACESLAY Teza de doctofiRe cunoaHt er e a
umane “nlwmazaemue ddlee modul ar e o,
2006,conducttor Htiin™H fic: dr . hal
ConferinSe organi zate

1 Workshop on Foundations of InformatiBOI-2015% (24
29 august 2015, Chi Hi ntu) .

1 Conference on Mathematical Foundations of Informatics
AMFOI-2 016 e 1( 2%ul i e 2016, Chi Hi ntu)
1 The 4th Conference of Mathematical Society of the

Republic of Moldova, dedicated to the centenary of Vladimir
Andrunachievici (19171997 A CMS M4 0 T @ i, 201d,ni e
Chi Hi ntu) .

1 Conference on Mathematical Falations of Informatics
AMFQIO17-D1 (®oi embrie 2017, Chi Hi
1 Conference on Mathematical Foundations of Informatics
AMFQIO186 (2l ie 2018, Chi Hinktu) .

1 Workshop i Net wor k for i nf or mat i
supporting persons predisposed to preventalitekes using
common dil9sceepsembri e, 2018, Chi

1 Conference on Mathematical Foundations of Informatics
AMFOI 2019H(36 i ul i e 2019, l aHi, RomO]
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Awards and decorations
1 ConstantinGaindric:
0 MedaliNi col ae Mi 01e2816;u SptiLtt ar u
o JubileeMedalii70 years since foundation of the first academic
institutions in the Republic of Moldova and 55 years since
foundation of the Academy of Sciences of Moldov&£016;
o Honorary diploma of t he Roma
2016;

1 lulian Secriery Consantin Gaindric:

o0 Gold Medal at the exhibitiofinfoinventi 2017

0 Bronze Medal at the exhibitigiinfoinventi 2019.
Defended doctoral  these s
ALBU VEACESLAWPh.D.thesisfiHuman actions recognition with
modular neural networks defended on November 9, 215,
scientificadvisor Dr. habil.S. Cojocaru
Organized c onferences

1 Workshop on Foundations of Informatic8 F €10 1 5 0
(August 2429, 2015, Chisinau).

1 Conference on Mathematical Foundations of Informatics
A MF QI0 1(6ufy 2531, 2016, Chisinau).

1 The 4th Conference of Mathematical Society of the
Republic of Moldova, dedicated to the centenary of Vladimir
Andrunachievici (19171997)fi C M'S M@ume 28 July 2, 2017,
Chisinau).

1 Conference on Mathematical Foundations of Informatics
MF Q10 1(Ravember 911,2017, Chisinau).

1 Conference on Mathematical Foundations of Informatics
MF Q10 1(8uéy 26, 2018, Chisinau).

1 Workshop i Net wor k for i nfor mat.
supporting persons predisposed to preventable strokes using
common dSeptenbeld1®, 2q18 Chisinau).

1 Conference on Mathematical Foundations of Informatics
AMFOI @uy3e,2019, lasi, Romania).

1]

St
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Rezultate
Teori a Oi aplicawiile sistemel ol

T Sa el aborat <conceptul de -asi st
propus o structr t ce asigurt func$Sio
comoditatea pentru decident “n

' ubrii deci zi el care asigurt
problemelor din diferite domenii (C. Gaindric), care a fost
aplicatt | anor esisteamie ocormrete anclugiv in
diagnosticul medical (C. Gaindric, Iu. Secrieru, O. Popgova

Obj. 1 B
|
-l Triage (using vital signs)
Impact zone / Victim flow Casualty moE Advanced
Disaster Area Collection Point " = : Medical Post
registration of casualties

Re-triage mom E

(using emergency ultrasound)
L Obj.2.1
moLife-threatening interventions

Transportation Evacuation

Hospitals Obj. 2.2 Efficient routing and placementmo
Clinics E\'flluatlon qf stabilized casualnes B | Obj. 2.3 <¥
based on ultrasound features,
: &

Care Center during transportation E/ Guidance for rapid transportation

Triage Priority Groups mom
Absolute, Relative, Minimal emergency

Teoria Oi aplicawiile sistemel ol
T A fost propust o reprezentare
cunoHtinHe, descrise Hu aj uegu
semanti ce, cu scopul cretbridi u
(Iwu. Secrieru). Au fost el abo
management al cunoHti nHel or ,

interacti vi 'Hi adaptined, mdtorait @
bazei de cunoHtin™He (1 u. Secri
T A fost el aboratt met odol ogi &
formalizare K i stocar e a cun
pl atforme tehnologice, I nstrum
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Results

Theoryand applications of the decision support systems

1  The concept of decision support systems was developed and a
structure was proposed that ensures functionality of the systems
and convenience for the decision maker in the process of
problem solving and desion making, which ensures a unique
approach to solve problems in different domains (C. Gaindric). It
was applied to the elaboration of concrete systems including in
medical diagnostics (C. Gaindric, lu. Secrieru, O. Popcova).

Weather

.%. .%1.%1 Deta
¢ 9

Medical
Expert
Team

Theory and applications oéxpert systems

1 An alternative matrix representation of the knowledge base,
described using decision trees and semantic rules, was proposed
in order to create an interactive and adaptive interface (lu.
Secrieru). Knowledge management techniques, logicatente
and interactive and adaptive interface were developed and
implemented, all based on the matrix representation of the
knowledge base (lu. Secrieru, D. Verlan).

1 A methodology for structuring, classifying, formalizing and
storing professional knowledder technological platforms,
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din domeniul medical. Ulterior acestea au fost aplicateuimr Hi r

de proiecte na'Hi onal e Hi bil at
Secrieru, O. Popcova).

RecunoadOterea &i procesarea i ma
1 Au fost elaborate metode dedent i fi care a f
clasificare a obiectelor “n baza u
combinatorice (lu. Pecerskii, F. Frolov).

Sisteme inteligente de instruir
A fost elaborat un sistem inteligent de instruire in domeniul
examinktrii ultrasonoEONMARESE®DU, as i
care asigurt un mod eficient, c
domeni ul ui pentru studen'Hi Hi
pentru profesor este unpracesd der u m
predar e, Ci Hi “n formarea cu

Gaindric, lu. Secrieru). In acest scop:
T A fost propust o formk nout

bazei de cuno Ht i n'He (ob™i n
06.411.03.01P fiSistem informatt pentru diagnosticul
ultrasonograficdo, ce a per mi
“n scopul organi ztrii unui p
“n domeni ul examinbktri.i ul tr a
Secrieru).

1T Au fost el aborate cmaiHbodeat wle
structuri.i cursurilor i1 nstru
“ntregi me cu scopul depi stt

structurat (lu. Secrieru).
1 Au fost create mijloace de -s#ructurare a materialului
di dacti c necocriers @.0Papeova).or (| u.
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information tools and applications in the domain of medical
diagnostics was developed. Later, it was applied in a number of
national and bilateral projects (C. Gaindric, S. Cojocaru, lu.
Secrieru, O. Popcova).

Image recognition and @cessing
1 Methods of shape identification and object classification

based on a logical combinatorial approach were developed (Yu.
Pechersky, F. Frolov).

Intelligent e-learning and etraining systems

An intelligent e-learningsystem in ultrasound examinati@omain

SONARES.EDU was developed. It provides an efficient, -¢asy
use and welllesigned modéo study the domairor students and
those who carry out &aining courseFor a lecturer it is the tool
that assists not only in teaching process, but alsormation of the
instructional course (C. Gaindric, lu. Secriefedr this purpose:

1 A new form of knowledge base (obtained in the project
06.411.03.01FP Al nformati onal
di agnosticso) alternative r e|]
allowed to adapt and use it for the purpose of organization
of the wellstructured training process in gallbladder
ultrasound investigation domain (lu. Secrieru).

1 Methods for analyzing the content and the structure of
instructional courses, as well as tramimprocess in its
entirety in order to detect badly structured teaching material,
were developed (lu. Secrieru).

1 Tools for restructuring of inadequate teaching material were
created (lu. Secrieru, O. Popcova).
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Tehnol ogi i Oi ser wisaordecalcldi de uf
distribuit &i de “naltt perfor m;:

T Au f ost el aborat e met ode de C

I nf or ma™i ei cu privire | a nec
l or " n servicii de reHea (P. E
1 Afostrealizatsuportuldd e zvol t are a aplica
asigurt accesul utilizatoril ot
HPC pentru executarea lor (P. Bogatencov, N. lliuha).
T Au fost analizate tehnologii/l

calculelor efective pentru implem@mea acestora in

sol u™Hi onarea anumitor probl em
lliuha).

moxmox 6.2 Clustem

/ Services on \

virtual machines:

Openstack controller Cloud
Compute Nodes

Production Services:
- DNS, Mail, Wiki;
- Service Desk;

- Testbeds

s - Project VMs
- Monitoring tools; - Temporary VMs
) H_ostmg; - Non-production
- Vldeocgnferences; Services
- E-learning;
- Eduroam; \ )
- Frontends; , ~
- Projects VMs; Storage Servers

- eto. / | (FreeNAS) |
1-10 Gbit Network Layer ]
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New technologies and services for using distributed and high
performance computing resources

1 Methods of studying, acquisition and analysis of information
regarding neds of users and their applications in network
services were developed (P. Bogatencov).

1 Support in development of complex applications, providing
users access to national and regional HPC resources to run their
apps, was realized (P. Bogatencov, N. lliuha)

1 Technologies and principles of organizing effective
calculations for their implementation in solving various
complex problems were analyzed (P. Bogatencov, N. lliuha).

European Open Science Cloud,
European research e-infrastructures. 4

) |

7:

IMI-RENAM
Center of Exellence

1
MD Research

Communities

i

Commwercial
Clouds

-

Local National
Scientific Clo

e

<~ GEANT federated
- Scientific Clouds
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E|l

aborarea documentel or nor mat i

informawi onal e

T

l

Prdbleme conceptuale de dezvoltare a telemedicinei 1n
Republica Moldova (C. Gaindric, O. Lozan).

Au fost el abor a’Hi i ndicatori
depbtkire a inegalitbtSili di git
nediscriminatdrai ui ndlor mafgukag§ilL
Cojocaru, C. Gaindric, G. Magariu, T. Verlan).

Sa examinat rol ul KtiinSei “n
el ectronice, educaSiei electroc
Au fost formul ate 'Hi uplaordreact a
documentel or nor mati ve refer |
i nforma’™i onal e “n Republica

Gaindric, P. Bogatencov).
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Elaboration of normative documents for information society
creation

1 Conceptual issues in devploent of telemedicine in the
Republic of Moldova (C. Gaindric, O.Lozan).

1 Indicators to monitor the process of overcoming digital
inequality and the issue of ensuring rdiecriminatory access
to information for all the population were developed (L.
Bur "H& Cgocaru, C. Gaindric, G. Magariu, T. Verlan).

1 The role of science in the information society, electronic
culture, electronic education was examined (C. Gaindric, S.
Cojocaru).

1 Recommendations for elaboration of normative documents
regarding informatin society creation in the Republic of
Moldova were formulated and improved (S. Cojocaru, C.
Gaindric, P.

B By
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Laborator ul ASi steme de pr

Rog ojin
Laboratoruli Si st eme de progr amaja® | ul
fondatina u | 1978. Cn prezent “n cac
de col aboratori, inclusiv 2 doc
K continut studiile “n doctor :

“‘g \ﬂ

@\ == :“ ,‘\“.’é""‘ " i

DirecSii 1tiinSifice
1 Modele formale de calcul, gramatigilimbaje formale, algebra
comput aSional t;

T Tehnol ogi a el abor trii produse
avansate de dezvoltare a sistemelor de programare, metodologii
K i tehnol ogi i i ntegrate pentr
sisteme de prelucrare a datelor nestrt ur at e, mo d
simulare;

T Procesarea | imbajul ui nat ur al
anali zoare, interfeSe intelige
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Laboratory lurie Rog  0jin
AProgramming Systemso

The laboratorylurie Rogojini Pr ogr a mmi n(gSP)Smass t e n
founded in 1978. Currently 20 staff mbers are working in the

| aboratory, i ncluding 22 pkong Or S
continue their doctoral studies.

Scientific directions

1 Formal computational modeJ$ormal grammars and languages,
computational algebra;

T Program product develomnt technology: methods, advanced
programming systems development environments, integrated
methodologies and technologies for program product
development, unstructured data processing systems, modeling
and simulation;

T Natural language processing. Lingustiresources and
applications, analyzers, intelligent interfaces.
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Publicazi.
Pe parcursul anilor 20152019 colaboratorii LSP au publicat peste

215 de lwucrtri i nternaSional e K
publicaS$Siil e i nt e fidncapfalednnneomhografiv o m
K i cul eger i, IldeadGrdum ine@ Hedskeyordant r e

MelbourneSingapore, University of Central Florida 1GI Global
USA, Imperial College Press, Oxford University Preg§) articole

in reviste cu factor de impact, pest60lde articole in culegeri
internaSional e. Printre reviste
colaboratorilor noHtri, pot fi
domeniu: Lecture Notes in Computer Science (Springer),
Theoretical Computer Science (Blg), Fundamenta Informaticae
(I0S Press), Natural Computing (Springericta Informatica
(Springer), International Journal of Foundations of Computer

Science (World Scientifi@ i al t el e.
Lucrtrile editate “n "™art " n
revista Computer Science Journal of Moldova e vi st £ i nd e

Scopus Oi Clarivate Analytics

W S S S S S

* Y CONSTANTIN CIUBOTARU '*

o LiMBAJE FORMALE _
SI AUTOMATE

3. AUTOMATE CU MEMORIE STIVA U

Andrew Adatmatzky Edtor

PROCESAREA LIMBAJULUI NATURAL:
MORFOLOGIE FLEXIONARA
§1 DERIVATIONALA

Universality

Essays Presented to Kenichi Merita oa
the (ccasion of bs 70th Birthday

FUNDAMENTA
INFORMATICAE
= >

= | _ Lecture Notes
= s - = in Computer Science




Publications

During the years 2015 2019 researchers of LSP have published
over 215 international publications and about 50 publications in
national editions.Among the international publications we will
mention: 14 chapters in monographs and collections, eoytédea
Group Inc. HersheyondonMelbourneSingapore, University of
Central Florida IGI Global USA, Imperial College Press, Oxford
University Press40 articles in journals with impact factor, over 160
articles in international collectionsAmong journals, in which
articles of ouresearchersiere publishedthe most prestigious ones
in the field can be mentionetlecture Notes in Comgter Science
(Springer), Theoretical Computer Sciendglsgvier), Fundamenta
Informaticae (IOS Press), Natural Computing (Springeita
Informatica (Pringer), International Journal of Foundations of
Computer Science (World Scientifar)d others.

Local publications are mostly published in the jourG@amputer
Science Journal of Moldova a journal indexed in Scopus and
Clarivate Analytics.

Proceedings of the.

Mathematical Foundaﬁons.
of Informatics

Intermational Journal of
FOUNDATIONS OF
COMPUTER SCIENCE
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ALHAZOV, A.; FREUND, R.

Small P Systems Definingon-semilinear Sets
m— Chapter 9.

eSS In: Andrew Adamatzky: Automata,

‘Universality, Universality, Computation,

Springer, 2015, pp. 18317. ISSN 0308743
ISBN 9783-642-542381 DOI 10.1007/978-
642-542398

Computation
Tribute to Maurie Margenstern

s SVETLANA COJOCARU
NS Procesarea limbajului natural. Aspecte
mor f ol ogi ce. UnASM,
P e 2016, 39 p. ISBN 97/8975933-93-3

L_/

Proiecte

In perioada 2012019 LSP a participat la executarea a 12 de
proiecte, inclusiv un proiect instit@onal, trei proiecte in cadrul
Programul ui de St at ynpr@iectpe toansterc t e
tehnol ogi c. Printre pr ouepoic!| e
NATO,unpr oi ect STCU, dout proiecte
Hi unul cunpBel ecusiCOST, chdrul £ p

Programul ui comun de cercetare
Mol dovei K i Ministerul Feder al
Germaniei.

5proiectesunt "~ n der ul ardeo:phoiecteuin i n

cadrulProgramulide StatST CU K i COST.
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ALHAZQOV, A.; ROGOZHIN, YU.; VERLAN, S.
Small Universal Devices.

Chapter 19.

In: (C.S. Calude, R. Freivalds, K. lwama, Eds.),
Computing with New Resources. Essays
Dedicated to Jozef Gruska on the Occasion of |
80th Birthday.Springer, 2014,

Lecture Notes in Computer Science, vol. 8808,
249263. ISBN 9783319133492

ALHA ZOV, A; FREUND, R.;IVANOV, S.;
OSWALD, M.

Observations on P Stems with States.

In: Multidisciplinary Creativity. Homage to
Gheorghe Paun on His 65tlirtBday, pp. 1728.
Editura Spandugino, Bucharexi1s.

ISBN: 6068401-63-8

Projects

During 20152019 LSP participated in the execution of 12 projects,
including: one institutional project, three projects within the scope
of State Program, 7 internatidriarojects. Among the international
projects let us mention one NATO project, one STCU project, two
bilateral projects (one with Ukraine and one with Belorusia), one
COST project, two projects within the scope of the Joint Research
Program between Acadenof Sciences of Moldova and Federal
Ministry of Education and Research of Germany.

5 projects are underway: one institutional, two projects within
the scope of State Program, STCU and COST.
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Cojocaru Svetlana:

Premiul Academician Constantin Sibirséh2015;

Di pl oma de onoare a Adadd& mi ei
Medalia de Aur |l a expozi H a 1r
Medal i a de Bronz | a expozi "Hi a
Diploma Guvernului Republicii Moldova (gradulil)2018;
MedaliaiNi col ae Mi 6ie2818u SptLttaru

Verlan Tatiana

o MedaliaiNi col ae Mi |i€2@818u Spttaruo

Demidova Valentina:

o Di pl oméa20A5) M

Petic Mircea:

o PremiulT©ntr ul s avia2alb, | Ml AQ M

Ciubotaru Constantin

MedaliaiNi c ol ae Mi |7e€816;u SptLtarubo

Di pl oma Mi ni sterlutluuii i EdHia a Te ¢
Republicii Moldova

Bumbu Tudor:

Premid juniorilMI AV adi mi r Andrunachi ev

BringItON!'i lasi, 2016

Magariu Galina

o MedaliaiNi col ae Mi |18l u Spttaruo

Bumbu Tudor, Caftanatov Olesé&aPremiul municipal pentru

ti neria@2019. edi "H
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Awards

1 Cojocaru Svetlana:

o Constantin Sibirschi Academician Awaird@015;

o Honorary Diploma of the HRoman

2016;

Gold Medal at the Infoinvent 2017, 2019 exhibition;

Bronze Medal at the Infoinvent 2017 exhibition;

Diploma of the Government of the Republic of Moldova (first

degree) 2018;

o MedaliNi col ae Mi |lie28l8u SptLttaruod

T Verlan Tatiana

o MedaliNi col ae Mi |T1e&281Bu SptLttaruo

1 Demidova Valentina:

o ASM Diploma- 2015;

1 Petic Mircea:

o Young Scientist Award, IMI ASM 2016

¢ Ciubotaru Constantin

o MedaliNi col ae Mi |7e2816;u SptLttar uo

o Diploma of the Ministry of Education, Culture and Rasf of

the Republic of Moldova

1 Bumbu Tudor

o IMIJunior AwardiVl adi mi r Andrunachi evi

o BringItONT lasi, 2016

1 Magariu Galina

o MedalfNicolaeMi | e s c uoi Z0pA t ar u

1 Bumbu Tudor, Caftanatov Oles&éaMunicipal Youth Award,
2019 edition.

O O O
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ConferinSe organi zate

1  Workshop on Foundations of Informati6BOI-201% (24
29 august 2015, Chi Hintu).

1 Conference on Mathematical Foundations of Informatics
AMFOI-2016" (2531 i ul i e 2016, Chi Hi ntu)
1 The 4th Conference of Mathematical Society of the
Republic of Moldova, dedicated to the centenary of Vladimir

Andrunachievici (19171997) ACMSM40 (28 iunie - 2 iulie, 2017,
Chi Hi ntu) .

1 Conference on Mathematical Falations of Informatics
AMFOI-201(9-11 noi embri e 2017, Chi Hi
1 Conference on Mathematical Foundations of Informatics
AMFOI-2018&(2i6 i ul i e 2018, Chi Hi ntu).
1  Workshop Network for informational methods in supporting

persons predisposed to preventalilekes using common device

(17720 septembrie, 2018, Chi Hi ntu)
1 Conference on Mathematical Foundations of Informatics

AMFOI 201H(3-6 i ulie 2019, | aHi, RomoO]

Rezultate

Bazele teoretice ale informatici. Modele formale de calcul

S-au construit sistemeuc me mbr an e, care 4gene
semilineare mi c i (di mensiunea
numktrul total de inhibitori ut il
Sunt descrise 54 de sisteme raportate la un scop anumit, sistemele
prezentate cu uhu 'Hi acel aHi s ¢ 0 PAlhazay,n t [
S. Cojocaru).
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Conferences organized

1 Workshop on Foundations of InformaticBFOI-201%
(August 2429, 2015, Chisinau).

1 Conference on Mathematical Foundations of Informatics
AMFOI-2016 (July 2531, 2016, Clsinau)

1 The 4th Conference of Mathematical Society of the
Republic of Moldova, dedicated to the centenary of Vladimir
Andrunachievici (19171997) ACMSM40 (Jure 28- July 2, 2017,
Chisinau).

1 Conference on Mathematical Foundations of Informatics
AMFOI-2017 (November 911, 2017, Chisinau).

1 Conference on Mathematical Foundations of Informatics
AMFOI-2018 (July 2 6, 2018, Chisinau).

1 Workshop Network for informational methods in supporting
persons predisposed to preventable strokes using common device
(Septembr 1720, 2018, Chisinau)

i Conference on Mathematical Foundations of Informatics
AMFOI 2019 (July 36, 2019, lasi, Romania).

Results

Theoreticalfoundations of computer scienc&ormal models of
computation

Membrane systems have been built, which geaesatall non
semilinear sets (alphabet size, number of rules, total number of
inhibitors used and maximum rule size). $#istems related ta
specific purpose are describékde systems presented with one and
the same purpose are incomparableAlazov, S Cojocaru).
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Pentru diminuarea consecin'Hel or
reHel el or Petri de ni vel “"nal t
persoanelor “"n caz de dezastru
cont de specifircul ¢€bnsi HolkiHee) .

Procesaredimbajului natural

A fost el aborar at un i nstrumen
translitertridi textelor tipktrit
din sec. 12 0, prin i ntermedi ul cktru
patimoniul culturati st ori ¢ din perioada m
de transliterare cu interfa™t W

liber (S.Cojocaru, C.Ciubotaru, A.Colesnicov, L.Malahov,
V.Demidova, T.Bumbu)Cu ajutorul acestui instrumentar au fost
digitizate mai multe texte istoricéclusiv Noul Testament (1648),
reeditatt monografia V.MNodtheovead™d
ideale (original - 1979, reeditar¢ 2 0 1 7) , ctr "Hi din

I matematict (1785), geogpta fai e
procesarea textelor istorice algoritmul de segmentare a imaginilor,
bazat pe P sisteme (L. Bur Heva).
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In order to reduce the consequences of disasters, the method of
high-level Petri nets was adapted to the model of emergency
evacuation of peoplen case of disaster in muiitorey buildings,
taking into account the specifics of building construction (I.
Titchiev).

Natural Language Processing

Tools have been developed to support the digitization and
transliteration of texts printed in Romanian twiyrillic characters
from the 17th20th centuries, through which access to the cukural
historical heritage of the mentioned period is facilitatdthe
developed transliteration component, together with the Web
interface, is placed on the Internet foreraccesqS.Cojocaru,
C.Ciubotaru, A.Colesnicov, Malahov, VDemidova, T.Bumbu).
These tools were used to digitize several historical texts, including
the New Testament (1648), there were reprinted the monograph V.
Andrunachievici, N. Chitoroag@Numbersand idealé (original i

1979, reprinti 2017), books from different fields mathematics
(1785), geography (1795), efthe image segmentation algorithm,
based on P systems, has been adapted to historical text processing
(L. Bur Heva).
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Muzeul Tehnicii de Calcul

La 16 mai 2014 a avut | oc desch
de Cal cul din cadrul l nstitutul
eveni ment i mportant at Ot pentr
comunitate de s tcard pohvidita,aces bddiciu |,
gratis. Au fost organizate prim

a crescut rapid. Astfel, in 2014, au avut loc 26 de excursii pentru
mai mult de 100 de persoane, la 3 iulie 2014 erau 155 de exponate,
i ar p ©ndanula sagjin®la jppeste 170 de articole.
In2015,sau organi zat 13 excursii
= ,

) |
a
|
a
numtr ul exponételor muzeale a ci
Anul 2016 a fost marcat de un eveniment important precum
primirea unui @0 mpu toehrt ochde p mo cw

foarte rar intalnit, Compecs.
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Museum of Computing Technology
On May 16, 2014, the official opening of the Museum of
Computing Technology within the Institute of Mathematics and
Computer Science took place, an importanergvboth for the
institute and for the entire community of students, pupils, parents,

who can visit this building for free. The first excursions were
organized, and the number of exhibits increased rapidly. Thus, in
2014, there were 26 excursions for mtivan 100 people, on July 3,
2014 there were 155 exhibits, and by the end of the year it reached
over 170 items.

In 2015, 13 excursions were organized for 50 people, and the

number of museum exhibits increased to 182.

The year 2016 was marked by an impattevent such as the
reception of a very rare computer of local production in the
collection of the museum, Compecs.

£
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Compecs V2012 este un computer compatibil cu IBM PC XT,
produs de wuzina de <calcul atoare
URSS. Componet el e de bazt erau pr oc
Pravets. Pe loc toate componentele necesasedeu , asambl
programau. In plus, muzeul a organizat cea mai mare excursie din
punct de vedere

de vizitator.i (7
pentru copii a biblitecii

Ebrai ka), muzeul
expozi H e dedi c
Academi ei de nt
sf ©r Hi t ul anul ui

exponate, iar peste 300 de
persoane au vizitat muzeul.

Peste 260 de persoane au
vizitat muzeul in 2017,-au or gani zat avenvmet
sociale.

in 2018, muzeul a fost vizitat de peste 300 de persoane
(inclusiv evenimente sociale).

Anul 2019 ar trebui considerat un fel d&a pogeubo
activitt™ I or sociale ale muzeu
"mpreunt-aca@ rciazaet s4 expozi "Hii
Chi Hint-tpyngGaeaadiComrat Hi Tiraspol

Anul este plin de eveni mente,
vi zitat oreislemifHi abh ¢ Hinge | a ma i n
persoane, ftrt a il'diaa “dne cloan sT idre
organi zatorii au raportat apr oxi

Proiectele reprezintt o altt
prin care datele sunt extrase de pe medii vechi de stocare, se face o

copie a informatHi ot of epehicpamep!
|l e Hteargt, se realizeazt <cerce
telefonice ‘Hi fsttratbb U nircewl us et Lrre
moder ne Hi a scBBSmbul ui de f i Hi
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Compecs V2€al2 is computer compatible WwitIBM PC XT,
produced by the computer factory in Chisinau before the collapse of
the USSR. The basic components were produced by the Bulgarian
factory Pravets. All the necessary components wsskeleed,
assembled and programmed on the
spot. In addition, e museum
organized the largest excursion in
terms of the number of visitors (June
7, the children's camp of the Ebraika
library), the museum participates in
an exhibition dedicated to the Day of
; the Academy of Sciences. At the end
of the year there are 20exhibits, and over 300 people visited the
museum.

More than 260 people visited the museum in 2017. There were
organized events and other social activities.

In 2018, the museum was visited by over 300 people (including
social events).

The year 2019 shoulde considered a kind dapogeé of the
museum's social activities. There were established relations with
RosCentru, together with which 4 exhibitions were organized
outside the institute: in Chisinau, Ceadunga, Comrat and
Tiraspol.

The year is full bevents, exhibitions, due to which the number
of visitors essentidl/ increases and reaches more than 400 people,
without taking into account the exhibition in Tiraspol. There, the
organizers reported about 1500 applicants.

Projects are another importaaattivity of the museum, through
which data are extracted from old storage media, a copy of the
information that the equipment manufacturer wants to delete is
made, and there is performed a research on the use of telephone
modems and establishing the segtirof thefigreatgr andf at he
the modern social media networks and file transfi8BS.

& compecs
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