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Reducibility in Corsini hypergroups
Milica Kankaras

Abstract

In this paper, we study the reducibility property of special hyper-
groups, called Corsini hypergroups, named after the mathematician who
introduced them. The concept.of reducibility. was introduced by Jantos-
ciak, who noticed that.it can happen that hyperproduct does not; distin-
guish between a pair of elements. He defined = certain equlvalenoes in
-order ta identify élements which play the samie role with respect to the
hypercperation.. First- we will determine specific conditions under which
the Corsini hypergroups are reduced. Next, we will present some prop-
erties of these hypergroups necessary for studying the fuzzy reducibility
property. The fuzzy reducibility will e considered with. réspect to the
grade fuzzy set fi, used: for defining the fozzy grade of a hypergroup.
Finally, we will study the reducibility and the fuzzy reducibility of the
direct: product of Corsini hypergroups.

1 Introduction

In a classical algebraic structure (group, ring; field, efc) the résult of the
synthesis, called operation, between two elements. of the support set is an
element. of the same support set. Extending this property in a "hyper” way,
one can consider the synthesis of two. elements having as resuli a subsel of
the support set, so substituting the operation on a set with a hyperoperation.

This: genial 1dea camie to F. Marty in 1934, when he proved that the quotient;
structure of & group by any arbitraty subgroup can be defined s a hypergroup.
This s 2 sett H endowgd with a hyperoperation, i.e a function o 1 H x I —
P*(H) defined from the. Cartesian. product H x H to thé set of non-empty
subsets of H, liaving two properties:
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1. the assoclativity: lor any r;y,2 € H, (zoy)oz=xo(yo2) and
2. the l‘epraducibility: foranyz € HeoH=H =Haor.

Hele (zoy)oz must beread as |J uoz, and similarly .o {y o 2) must be
wEroy
read as | wou.
UEYST

Since then, the theory of algebraic hypercompositional structures has been
developed from differént pérspectives, becoming today nct only a very well
known branch.of Madern Algebra, but also an irnportant t66! to solve problems
iin othér areas, as graph heory, probability, geometry, number theory, coding
theory, ete. For a collection of some applications ebtained bélore 2003, we indi-
cate the boolk {7]. One of the most:studied applications of hypergroups is that
one related with binary or n-ary relations ([3; 8, 9, 11, 12, 14, 16, 24]), tliat. has
been then extended to graphs and hypergraphs ({') 17 23, 25]).This idea was
dcveloped at the beginning by the Italian school, mai inly by P. Cersini, who as*
sociated to an arbitrary hyper gTaph aparticular commutative: quast-hypergoup
.aiid founded neceéssary and sufficient conditions so ihat it is a hypergroup [2]
Corsini calleéd this new structure a *hypergraph-hypergroupoid”. In'2019 Al
Tahan and Davvaz [1] studied again this hypergroup, calling it ” Corsini hyper-
group”, finding its properties related to cyclicity, regular relations, complete
paris and direct produicts of hypergroups. It is also interesting to notice that
a particular type of this Corsini hypergroup was studied by G. Massouros [23]
for-its applications in the Theory of Languages. More precisely, this is.a B-
hypergoup, where tlie hyperoperation is defined as zoy-= {=,4} for any two
arbitrary elements. The B-hypergroup appears also in the study of fortified
Jjoin hypergroups [21] or breakable semihypergroups {18].

In this. paper we will study the reducibility property of Corsini hyper-
groups. This concept was first defined by .Jantosciak [19] in 1990, when he
noticed that in a hypergroup {and we can say that in any hypercompomtmnal
structure) some elements play “interchangeable roles” with respect to the hy-
peroperations. In particular, twe arbitrary ‘elements can belong to the same
hyperproducts of elements, or theéir hyperproducts with all elenients in the
-support set. are the same. Mathématically speaking, two equivalerice felations
‘can ke defined on a hypeérgroup in order to describe thése properties. They
have.been introduced by Jantosciak {19], who. called them inseparability and
operational eqmvalence ‘Combining both of them, Jantosciak defined also a
third equivalence, he. the essential mdmtmgu}shablhty Moreover, he called
a hypergroup to be reduced if the eguivalence class of cach element i in the
hypergroup. is a singleton with respect to the last equivalence relation. Thls
property was studied in-deep by Cristea ({9, 10, 1, 14]) for hypergroups as-
soctited to binary or n-ary relations and extended also to the fuzzy case [10].
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Recently, Kankaras and Cristes [20] have investigated the {fuzzy) reducibility
of complete liypergroups, i.p.s hypergroups and a particular non-complete 1—
hypergroups. The fuzzy feducibility was considered with respect to the grade
fuzzy set 7, introduced by Corsini {5] and studied by Corsini and Cristes for
the definition of the fuzzy grade of a hypergroup [6]. For an element « in
hypergroup, grade fuzzy set Ji{«} is-the average value of the reciprocals of the
sizes of all hyperproducts which contain the element u. Fuzzy grade of the
hypergroup represents the length of the sequence of join spaces and fuzzy sets
ifleOC]thd with the given hypergroup.

Motivated by the above mentioned studies, in this note we aim to study
the reducibility and the. fuzzy reducibility property of Corsini hypergroups.
First, wé will recall some definitions dnd properties related with Corsini hy-
pergroups, then we will establish conditions under which these hypergronps
arg reduced or fizgy reduced. Finally, we will focus on thé-study of the prod-
uct of Corsini hypergroups and its reducibility. Conclusions and new ideas for
further research are covered by the last section.

2 Preliminaries

In this section we briefly recall the main definitions congerning the reducibility
and the fuzzy reducibility of hypergroups, as well as the concept.of Corsini
hypergroup. For itore details and-a'solid background of the theory of algebraic
hypergroups the readers gan' consult the monopraphs [4, 7, 15]..

Definition 2.1. ['19] Two elements x,y in'a hypergroup (f, o} afe called:

1. ope’;'a.iion.alli} equivalent or by short o-equivalent, and write A~ g, if
Teg=yoa, and acx =aoy, for any a € H;

2. inseparable or by shortt i-equivalent, and write . ~ w; if, for alla, b e H,
F€acherycank

3. essentially indistinguishable or by short e-equivalent; and write & ~, ¥,
if they are operationally-equivalent and inseparable.

Definition 2.2. [}9] A h¥pergroup is called reduded if the equivalence class
of each elentent with respect to the essentially indistinguishable relation is a
singleton.

If now we consider a luzzy set g : H —> [0,1] defined on: a hypergroup
H, then we can extend the reducibility property to the fuzzy case. As in
the classical aproach, first we define three equivalences relations that keep the
‘'sami¢ model as the inseparability and operationally equivalence.
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Definition 2.3. {20] In a crisp hypergroup {(H, o) endowed with a, fuzzy set
-2, Tor two arbitrary elements z,y € H, we say that:

1. z and j are fuzzy operationally equivalent and write x ~y, ¥ if, for any
a€H, jufroa)=plyoa) and plaocr) = placy);

2. z and y are fuzzy inseparable and write & ~g; o i u(z) € plaob) =
jely) € jelao b), for a,b e H;

3: .z and y are fuzzy essentiolly indistinguishable and write o~ yq y, if they
are fuzzy operationally equivalent and fuzzy inseparable.

Definition 2.4. {20] The erisp hypergroup {H,0) is a fuzay reduced hyper-
-group-if the equivalence class of each element in A with respect to the fuzzy
essentially indistinguistiable relation is asingleton, i-eforall '€ H, &0 = {1}

As it-was already explained in [20], the fuzzy reducibility. depends on the
considered fuzzy set, so it can change when we consider different’ fuzzy sets.
Tor any hypergroupoid {H, o), the.grade fuzzy set i is defined as follows:

- =.A(fu‘)
i) )
where A(u) = 3] ;Toy;-Q(ﬂ) {{oy) € H? ruewoyl gl = Q).
{zipYeQu)

For Q(u) =10, by def‘tult we take [i(a) = 0.
In-the first studies concerning thé rélationship between hypergmups: and
hypérgraphs, Corsini.defiried the following: hypergroupoicd.

Definition 2.5. {2} On a non empty set H, defirie the h'yperoperahon ¢ as
follews. For all (i, y) € H?,

L zoy==mxoxtiyoy,

2 x€xom,

BlyEroxr &= sEYyoy
Theorem 2.6. [2] A hypergrupoid (o) salisfying the conditions in Defini-
tion 2.5 is u hypergroup if and only if ‘alsé the following condition 15 velid:

Y{a,c) € H* cocéoc\ecoeCacdoa.

This hypergroup was studied also in 1], where the authors named it
" Corsini hypergroup” and investigated also.its properties-connected with. the
‘Céarlesian product. Here we recallone result, that we will need in our research.
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Theorem 2.7. [1] Let.(H;oq) and (H,03) be two Corsing hipergroups. Then
the divect product of hypergroups (H x H,0; X 03) is o Corsini hypemroup if
and orlipif (H o) or (H, 02} (or buth} isa totel hypérgrowup.

Note fhat, for two given hypergroups defined on the same supporf set H,
the hyperoperation @ = o) x o2 is defined as (x1,22) @(Jl,_p} {x1.01
Y1,T2 O3 Y}, X1, T2, 41, y2 € H. “The structure (H x H,®) is called-the direct
product of hypergroups.

We end this preliminary section with one particular fype of Corsini hy-
pergroup, studied for its important properties.in the thesry of automata and
languages [22]; and called B—hypergmup by . Massouros, after the binary re-
sult that the hyperopération gives. It was also investigated in.connection with
fortified join spaces [21] or breakable semihypergroups [18].

Definition 2.8. {22] Let I{ be any non-empty set. For any (:b-;-y}_ eH 2, define
# ag follows '

zxy = {x,y}.
Then the typergroup (H,+) is called a B-hypergroup.

Proposition 2.9. [i] Any B-hypérgroup (H,*) is & Corsini hypergroup.

3 The reducibility in Corsiui hypergroups.

In this section we determine necessary-and sufficient condition for the Corsini
hypérgroup to be reduced. Secondly, we prove that any B-hypergroup is always.
Teduced.  Also, we give .an example of 4 reduced liypergroup which is not.a
B-hypérgroup. ' '

Proposition 3.1. Let (#,0} be ¢ Corsini hypergroup, If there ewist soie
different clements o,y i H such thet oz = yoy; then the hypergroup: (H,3)
s nol reduced.

Proof. Let.x,y be arbitrary elements in H such that z # yand zoxr=gyoy.

Tt is-easy to see that zoa =yoa, for any a € H, since zoe=zozUgoa=
yoyUanoa =y oa. Using the commutativity, we obtain'that oz = aoy, for
any ¢ € H. Hence, & ~, 3. Let © € cod, with z,¢,d € H. Thenz € cocUdod,

whicl implies that # € cocor = & do d Since (H o) is.a Corsini hypergroup,
the previous implication givescgroxor d€soand c€ yoyord €eyoy.
Using the same property, we conclude that ¥ € o d. Similarly, one proves the
converse implication. Therefore, & ~; . Hence, the hypergroup (H, o) is not
reduced. 0

As a consequence of Proposition 3.1, we obtain the following results,
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‘Proposition 3.2. A Corsini hypergroup (H,0) with at least two. different
elements is reduced if end only if tox # yoy, for all z,y € H.

Proof. The contraposition of Proposition 3.1 directly gives the first direction.
Suppose now that x o # yoy; for all w,y € H. Take two arbitrary elements
xr ¥y kom H. “We will prove that-w o a =y oe, for all a € H, just.in case
when x = . Assiune that 2 ca = yoa, for all ¢ &€ . From here, we have
“Fo@=youx which gives zox =ygoy Uz o z. The last equality is possible
only if yoy . « o7 Similarly, since oy = yoy, it follows the other inclusion
# ox'C yoy. Therelore, -0 a =y ca is equivalent with z oz =y o 7, which
‘contradicts the hypothesis. Hence, two arbitrary elemenits T and y,x # 'y are
fiot operationally equivalent, thus &, = {x} for all = £ H, méaning that H i§
-a reéduced hypergroup. O

‘Proposition 3.3. Any B-hypergroup is reduced.

Proof. This immediately follows from Proposition 3.2, since in a B-hypergronp

‘there is z o = {z}, for all elements x. 0
In _t'hg following example we present -a reduced qu_sin'i hypergreup, which

is not a2 B-hypergroup.

Frample 3.4. On the set H = {a,b, c} define the hyperoperation ” o by the
‘following table:

ola 1 b c

a | H|H | H
b Hieb| H
c| H|H |a4c

Since all the rows in the table are different, it folléws that &, = {JJ} for any
z € H, which clearly implies the reduwblllty of the hypergroup.

4 TFuzzy reducibility in Corsini hypergroups

The aim: of this section is to prove that a ‘Corsini hypergroup (H,o). is not
fuzzy reduced with respect to the grade fuzzy set ji. For doing this, first we
présent some. properties regarding the hyperproducts ;o zj, with x; € H.
For a finite hypergroup H with n clements, we will denote its cardinality
by {H| =mn. Recall also that, for any w € H, u} = TT where A(u} =
) ]:z:uyi L Q(ﬂ') {(:C, € hr" e G T y}’ q(u) IQ(“)!

(r,i.-_)EQ(u)

Proposition 4.1. Let (H,0) be a Corsini hypergroup with n-elements.. If an
element x; appears in ezactly k hyperpreducts x; o mj, 5 = 1,2, ...,n, ‘then
q{zs) = 2nk — k2.
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Proof. Let z; be an arbitrary element from H = {z;,%q,1T3,-.., 55} vwhich
.appedrs in k hyperproducts ;-0 F;, for some j = 1,...,n. By the definition
‘of the hyperoperation of a Corsini liypergroup, it lollows that z; appears in
every byperproduct @ o zx, with k' € {1,...,n}. For one fixed k, because the
commutativity, x; appearsinn +n—1 lu per producl,s The sum of all such
-cases is:

-1+ —1) =2 1+{2n - 1) ~2:.24 . 4+ (Mm=1)~2. (-1} =
Br—1)-kF—2004+24 . 8 =@n—1) -k~ (k- L}k =ik — k.
a

Proposition 4.2. The sum of all covdinalilies of x; 0 &5, 2; € H when |H| is
odd {even) is an odd (even} mumber. '

Proof. Let. |H| = n be an even number: If [z; o x;| = 1, for every x; € H,
then 7 |z;ozl = 1+n = n which is an even number. Let add k elements
0 a hyperproduct i5; 0o 24,k < n— .[. Tr: that case, by the property 3 of the
definition of the hyperoperation ” ¢ *, we have to add the element 7 to k—
hyperproducts zjox;.-All together we add-k+-k = 2k-elements, which is again
an even number, Continuing this process, so adding an atbitrary number of
elements to.any hyperproduct r; oz, we always get an even nutnber. Suinming
‘arbitrary even numbérs, we obtain at the end an even number. The proof is
analogous 1n-the case when n g an odd number. [

Proposition 4.8. Let (H, o) be o Corsini hypergroupoid of cardinality n. The

number of oll possible different sums of the cardinalities of the hyperproducts
2

20w, 1 € H, is & it o ¥

Proaof. The proof will be performed usinig: the ‘mathematical induction. Far
hypergroups of cardinality 2, the property is easily satisfied, because if. 2
contains two elements, we have exactly two possibilities. The hyperproducts
Zox are singleton, or- equal.to H. In the first case the sum.of the cardinalities
of z;oxp is 2, while in the second case the swn is 4. Thus, the mumber of
the different sums is 2, i.c. o2y 1 Assume that for iII 1 = n the number

of the different sums is oquai (o, Wt =% + 1. Let us prove that the claim is
valid for {H{ =-n -+ 1. In this case we have to ana]y‘se only the hyperproduct
Tpy19Fntr- f Sni10anga = {mn.l_;} then we have 2_" +1 possible sums, i.e.
the mimber of sums is the same as in the inductive case. "The other cases are:
Tp41 Oppy = {Tn+1>I1} Znpi 03711—]—1 = {'Un-l-l; mt1$J} -3 Tnpi0Tngy = Hilb

.Bives n-sums more, which is finally n? 7=+ 1+n;ie. number of possible sums

when E_HI_ ='n+ 1 is-equal to &ﬂ-)-—._,l(-'-lﬂl 4 1, which proves the proposition..
[0
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Remuark 4 4. Let {H,0) be a Corsini hiypergroup of cardinality n. There are
at least = o % 1 1 Corsini hypergroups of ordér n up to isomerphisnt. Since the -
hyperproducts z.0 z,x € H completely determine the hyperirmup, it folows
that "‘2_“ + 1 different sums define at least-as many different. hypergroups.

One sum can form more different tables, and in case when n > 3 the number

of hypergroups is greater.

Proposition 4.5. Lei (H,o) be a Corsini h ypergroup of cardinality n. If
an element x; appears in k hyperproducts x; o a:J, -and tf we disitme that the
cardinalities of those sets are, réspectively Y ™I, May ..y, then

Lol kg2 Y L

ny iz iy T OS5
— i
=10k

,U,(’Et) = Q?ﬂlﬂ — j2

Proof. According to definition of the fuzzy grade set [& ‘anid Proposition 4.1,
the result is clearly satisfied. |

Remark 4.6. 1f two cléments of a Corsini hypergroup have the same mumber
of appearances in some hyperproducts z; o x;, and the cardinzlitiés of those
liyperpraducts are the samie for bothi elements, based on Pr0p051t1011 4.5, then
their values under th_e_ grade Tozzy set [t are the same, Her_elnaftet_‘ we will say
that elements with this property arein the same formation,

Proposition 4.7. In any Corsini hypergroup (H, o), the fuzzy operational
equivalence Tmplies the fuzzy inseparability.

Proaf. Eet z;y © H be two arbitrary elements in H such thai x ~po y, Le.
(0 a) = [i{y o-a), for Va € H. Tt means that:

fiwozUaoa) =filyoyUaca)

i 02U (a0 a) = iy o3) Ui(ao o).

Since this equality is satisfied for every set Zi(a o ¢),e € H, it follows that
B{zox) = fi(3yoy) and contains both j(i) and fi(y) by property 3. of Definition
2.5. If ji(w) = fiy), then clearly & ~p; y. Let us consider now the case when
iz} 5 [ly). Suppose that Ji(z) € fi(cod) = fi{coc) UTi(do d). Let us take

fi(z) € ffeoc). Tt follows that, for some z € co £, ji{x) = fi(z). The equality
,u(t o @) = Jily o y) means that {Ji Hllex oz} = (k) | k€ yoyl
ie. for every | € x ox there exists k. € y oy such that’ E(l) = ,u(.l..) Now,
since fi(z) = filz) € ilz 0 =), i{x) € fi(we @), and iz o ) = iy o y), we
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conclnde that ji(z) € Hyoy). Thus there exists I € yoy such that fi(z) = ,u(l)
But fi{(z) € filcoc), so f{l) € f{coc), with [ € yoy, which finally gives
7i{y) € fi(eo c): The converse implication can be proved taking {y) € H{coc)
and proving that fi(x) € fi(coc). This shows that H{x)yand fi(y) appear inthe
same fi{coc). Finally, according to the definition of fi{zo ¥), it is easy to-prove
that the previous equwa]ence implies the fuzzy inseparability. (m}

Proposition 4.8, Let (H,o} be o Corsin hypergroup of cardinabity n. If
8 un e!eme‘nt such that T'o T is @ singleton, ie. wox = {z}, then fi{z) =

Sy
[J: o

211_.1 » with e € H.
-Proaf. Usitig Proposition 4.1 tve:easily get that g{z} = 2n — 1. Since x appears
in every product zod,n € H, and the comrutativity holds; then A{z) =

1+2- Z E K which clearly gives the formula. =)

Based. on this result, we can state sufficient conditions such that. two ele-
merts in a Corsini hypergroup are fuzzy essentially indistinguishable.

Proposﬂ;lon 4.9.. If there cxist lwo elemenls T,y in e Corsini’ hypergroup
(H,0) o) such thatzox =& andyoy =7, thenmwfe -

Proof. Using Proposition 4.8 this obviously holds, because ji{z) = fi{y). [

Proposition 4.10. If there emist two elements x,y in Corsini hypergroup
(Hyo0) suchthat ¥ox = yoy = H, then x ~p. y.

Proof. Since 20z = H, based on ¢ondition 3:of Definition 2.5.it follows tlat

x appears In all hyperproduets z 6 z, with z € H, and similarly holds for .

.So z and y are in the same formation. A(‘cordlng to Propasition 4.5, we huve
() = f(y), so x and y are fuzzy inseparable. Besides, p(z.0 a) = p(y o) =

_ p({z | z € H}), which implies the fuzzy operational equivalence. Therefare,

Torape U A

Theorem 4.11: Any B-hypergroup is not fuzzy reduced with respect fd the
grade fuzzy set fr.

Prodgf. Regarding to the definition of a B-hypergroup, we ha\'e imoz| =

and |roal = 2 for every @ # @, so Ale) = L+2-{n~1) -1 = n. Usmg
Propasition 4.1, we know thab q(;t:) 2n - 1, which clearly gwes that, for
any x € H, p('s) 51—, Hence, two arbitrary elcments in a B- hypergroup are

fuzzy inseparable. Bemdes ,u(.::oa)__ E{yoa), for any a € H since i{z) = iy}
for two arbitrary elements from H, and ,_u(moa_) = fi({z;a}) = {fE{z), #a)}. 0
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Proposition 4.12. Let (H,o) be a Corsini hypergroup with |H} > 2. There
‘ahoays exist two elements x,y € H such that (x o x) = fi{y o y).

Proof. We will split. the proof in some cases. Using Propositions 4.9 and 4.10
‘we ¢an eliminate the cases when tlere exist 3,y € H such that toz and yoy
are singleton or equal to H. It remains then to consider other three cases.

i. There éxistsx € H such that zox = H.
2. There exists z € H such that oz ==,

3. The hypergroup doesn’t colitain any element .z such that z oz is égual

tox or H.
Case 1. Without losing the generality, assume that H = {71, 7%, ... ,.:'z:n}
and &, 0%, = H. This means that any z; € H belongs to it, o, that implies
Ty € Ti 0Ty, foranyz—l 2.1 -
Subcase 1.1. If.rt o.7; = {:r,,'.':n} i=1,2,...,n =1 and Tn o.’cﬂ = H, then
by Proposition 4.5, we know that ,u(.::,) is thesame, foralli=1,2,... . n—1.
This also implies that fifxy o 21} = E{wao Ta) = oo = F(Ta_1 0T ) which

concludes the result..

Subcase’ 1.2. Extending the previous subicase, that can be considered as a
"hase case”, we can analyze now the situation when we add another element
@g; k # n-F# 4 to thie hyperproduct ; o o, "This leads to have zp ooy, =
Zyom = {a ;,,J:,,mn} which clearly gives fi{z; o 2;) = i{my, oxp), which proves
the proposition. Continuing the process, we can exténd now this subcasé into
fwo ways:

« by addlng another element to a hyperproduct z o z, with s € H'\
{i, Tk, Tn} and again we obtain the conclusion of the result, or

# by adding a different element x; to one of the hyperproducts z; o x;
OT Tk O Tf- Suppose that we add if to x; o 7;. Thus we get x; 0 x; =
{zi,x0, xyen ), mrom = (@24, T} Epox) = {t;,,a:,,.vn}, meaning that
& and @y are in the same formations, so fi(ax) = E(x;) and thereby
fi(wg 0.2) = filwoar).

‘Continuing this process by the above deqcnbed procedure, we will always git
two distinct elements suclthat, [i{z o z)=i{y o y). The process is fnite, since
'we stop when we get two hyperproducts goz = H.

Case 2. There exists z; € H such that »;o2; = x;. First, the "base
‘case” is when- al! the other hyperproducts zox, with z € H \{z;}, contain two
élements. This is possible only if the cardinality of H is odd. Ifthe cardinality
-of H'is an even number, tlie "base case” is when one hyperproduct T; 0z,
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with § i, has three elements, and all the. other hyperproducts x oz have
‘exactly two elements. The value fifx; ) of all ¢lements-.x; such that jryox;| = 2
is the samie. Repeating the same procedure as in Case 1, we will always obtain
two elements z and y which satisfy the result.

Case 3. There doesn't exist z; such that yox; = H nor zy0x; = ;- The
“base cases” are-exactly the same as in the second case and they depend on
the parity of the cardinality of H. For example, in the case when ¢ardinality
is an even number, we can set hyperproducts as: ;o1 =&p0xs = {:171,_1:2}_,
T30T3 == T4OTY == {T3,Ta} e+ y Fnm] OT el = Ty OT gy = {1, T }- Thevalues
of all fi{x;) are the same for all i € {1,2,...,n}, so fz{x; ox;) are also the same
fori € {1,2,...,n}. In ihe case when the cardinality is én odd nutnber, we
can formr hypcrproducts &; oz a5 in tho previous casefor i =2, ... . n—1, but
take @1 0 By = {21,22, Tn} Tn 0Zn = {20,211} This case reduceq to the first
‘case, foo. Using already mentioned procedure __Of constriicting other Corsini
hypergroups, we will always get two elements z,y such that fi{xex) = Jilyoy).

|

It is worth noticing that the procedure described above permits us.to con-
struct all finite. Corsini hypergroups.

Theorem 4.13. Any Corsini hypergroup is not fuzzy reduced with vespect to
the grade fuzzy set i

Proof. According te Proposition 4,12 we can always find two elements.z and
'y such that fi(:£ o ) = fi(yoy). This implies the fuzzy operational equwalence
__of tliese two elements. From here, according o Propasition 4.7, we contlude
that they are also fuzzy inseparable. Hence, in any Corsini hypergroup there
always exist two elements in the:same eguivalence class with respect to the
fuzzy e'-‘.sentlal mdlstmgulshablhty which :gives {hat the hypergroup is not
fuzzy re_duced with respect to the grade [uzzy set ji. O

Remark 4.14. Do to a manner of constriction of Corsini iypergroups, showed
in the Propesition 4.12, it is.easy to eonchide that the infinite Corsini hyper-
:group is also not fuzzy redu(,ed with respect to the i

Ezample 1.15. On the set H = {1,2,3,...,n} 1ét define the hyperoperation
o, by mo, y= wo, mUYo,y, where Lo, &= {z] zpz} and the relation pis
defined as zpy <=2 x <y. Then (H,o0 p) is fu?zy reduced with respect to.the
grade [uzzy set.fi.

Indeed, note that {on = {1,2,3,... ,max{i,n}}. Since 1 is the smallest
clement in the:set H, then'loi =iol= {1 2,:v.,i}, forany i € H, Here, 1 ap-
pears in ‘any hyperpmduc‘t 50 q(l] =17, and the cardinalities of the sels where
1 appears are: 1,2,... .7, respectively. Slmlla.rly, 2oi=102={1,2,3,...,i},
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and ¢(2} = n®.— 1, because 2 doesn’t appear only in the hyperproduct 1 o 1.

The element 2 appears in the sets of cardinalities 2,3, 4,. ., n—1 respectively.

For an arbifrary element &, we can conclude that it doesn t appear in hyper-
products joi and ioj where 1, j < k. Cardinalities of the sets where & appears.
are k, k<4 1,...n; becanse & appear in every io j, whereé < or § aré greater
than or equal to-k. The set of cardinality » where & appears is every sel: i o,
for any i < . Using the commutativity wé conclude. that we have & 20 — 1
such sets. Similarly, the set of cardinality n— 1 where k appears is every set
io{n—1),4 <n— land the number of them is 2(n:— 1} + 1. Continning' the
procedure,. we get that the seb of cardinality % where k appears is 70k, i < K
and the number of them is (2k — 1}. Calculating A(k), we get that & appears
in (26—1) + (2{k+1) — 1) +... +{2n — 1) hyperproducts, which finally gives:

% (kb D4+ 1T+ i+ n—1)
(28 — 1)+ @EE+1) + (26 +3) + . + (2n~ 1)

Fi(k) =

Lo . mrpy A=k~ (bt phr o+ E
By summing and arranging members we get gk} = ¢ (::_l_(]ﬁ::f_;) )

By simiple caleulations it can be proved that fE{k+ 1) < A{k), hence % and
£41 are not fuzzy essentlally indistinguishable. From the previous inequality
we have (1) > f(2) > ... > ;z(n) so the eqiiivalence class of any clement in /
is a singleton. Hence; (H c) is fuzzy reduced with respect. o the grade fuzay
el i

Bemark 4.16. Notice that the previous hypergroup is not a Corsini one, but
it satisfies the first fwo conditions of Drefinition 2.5.

5 Reducibility of the direct. product of Corsini hyper-
groups

We start this section by stating one known result about the reducibility of
the product of hypergroups. After that, we study:the fuzzy reducibility of
the preduct of twd non-fuzzy reduced hypergroups that will be used for the
examination of the fuzzy reducibility of the direct product of Carsini hyper-
groups.

Theorem 5.1 ({12])). The hypergroup (H x H,®) is reduced if and only if
the hypergroups {H,0;) and (I, 03) are reduced:

Proposition 5.2 ([13]): If fi; ‘and [is are the grade fuzzy sets of Hy and Ho,
and i is the grade Juzzy set of the direct product Hy x Hy then fi(z,y) =
fi(z) - fialal)s 7,y € M.
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Proposition 5.3, Lét (H,o01) and (H,02) be non-fuzzy reduced hypergroups
constructed on the support set H with at least twe elements. Then the direct
product (H x H,o, ®0n) 1§ o non-fizzy veduced hypergroup with respect to the
grade fuzzy sct 1.

Proof. For two elements. a and b, we know that s(a ob) = {u(z) | z € a o b}.
Since (H,o;} is'not fuzzy reduced, assume that Fy,Ts are two elements such
thab @1 ~pe @a; 1o {101 ) = fi{zs o @), for alla € H. Also, Fix(z1)
and Jiy {0y} appear in the same fiy{ao b),a b € H. Similarly, since (H,00) i
not fuzgy rediced; let g and y» be elements in H such that they are fuzzy
essential indistinguishable. Our. goal is to prove that theordered pairs (x1, yl)
and (T2,y2) are fuzzy essential indistinguishable. Since (1, #1}e1 x 02(a,5) =
{&1010,4102B), it ollows that Z({i1, y1)e1 x oafa, b)) {fr(z)-Baly)iz € 7100
a,y € g1 0a b}. Denote the last set with A and the set p((x,y)e1 % 02(a; b))
with B. Stnce iy ~f.0 T2, We have {ftr(z) |=.€ o1 af = {Fly) 14 € T304 a},
and g1 ~.0 y2 implies {Fa{x) [ = € 11 02 8} = {fi2(y) | ¥ € ¥2 02 b}, meaning
that A = B. This proves the luzay operatwnal equivalence of the corresponding
‘elements. For the praof of the Tuzzy inseparability, let a,c be elements from:
H such 1hat Filza) € fir(z o c). From here, due to the fuzzy inseparability
in (H 1), fh(zz) belongs to the same set. On the other side, let b,d be
elements from H such that Fia{y1) € Jia(boa d), from where we conclude that
fa{ys) € fi{boa-d). Using the last tiwo Implications, we get:

Az} -fia(n) € (fle) W)z €aorcy €boad) =
{fi(z,9) : w €016,y € hoa d} = Ji{ao, € bagd)

This means that fi{z, ) € fi(ao; ¢, bopd). The above mentioned implications
show that fi{x,y») belongs to the same set. -Similarly, one proves the converse
implication. Hence, (#1,%1) and (z2,ya) are fuzzy inseparable and therefore,
(H,01) and {H, 03) are not Nizzy reduced.

O

Proposition 5.4. The direct product of B-hypergops is reduced.

Proof. Since any B-hypergroup is reduced, this is-a direct corollary of Theorem
9.1, |

The converse of Proposition 5.3 doesn't hold, as we can see in Examples
5.5 arid 5.6.

F:mmple 5.5. Let (H o1) and (H, Oo) be hypergronps; where the hyperopera-
tions ” o1 7 and ¥ 0™ are defired by the followmg tables.
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o |'a b - d o | a b c d

ez |le o a,b.c|ab,d a |b b ash, el a,b,d
b a a,b,clabd & |5 b a,bc| abd
¢ la,be|nbeiadoled c |a,bc|abe|abe|ed
d labd]abdled [abd d |labdiaebdlecd |abd

Here, we will consider fuzzy reducibility with respect to the grade fuzzy
set 7L _ N

By easy calculations, we get: fi{a) = B = L) = £, 0(d) =

"We can rotice that the ouly rows which are the same are those correspond-
.mg to'a and b This: implies @~y b, which easily gives a.~. Fo b, but here, fi(a)
belongs to fi{aoa), while ji(h) does not belong to ik, so a'sy; b. Hence, a »j, b,
It is'easy to see.that except a and b all other pairs of elements are not: fuzzy
operational equivalent, which, fogether with a nogs b implies that &, = {a:},
for all z € H. Hence, (H,01) is fuzzy reduced.

Regarding {7, 02}, due to the isoriorphism of hypergroups, we got the same
valucs of thé elements under the fuzzy grade ji;. At the same way asfor lie
previous hypergroup, we can conclude thiat (H, 0y) is fuzzy Teduced.

Here, (a,a) ~y, (b b)), because p((a w)oy X cm{m i)} = {7t () Fialy) |:.-: €
@ 01 My Y €407 n} = {#1(:5) Baly) i 1 (z) € {21; i 21}?#2(7”) € {;,? fﬁa a1 }}
where i, n € { a,b,¢,4}. This set is equal to ,u[(b b)01 x os(m, 7).

Further more, ,u(a a) = fir{a) - Fafa) = £ - 1 = Ji{b,b), which ensures
that (e, a) ~¢; (b,b). Hence, we got non-fuzzy reduccd hypergroup as a direct
product of two fuzzy reduced hypergroups.

_Emmple 5.6. Let (H 01) and (H, o2} be-hypergroups, where the hyperopera-
tions " oy * and ¥ oa ¥ are defined by the following tables:

oy | a b c vl |0 e

a |aebiabl H alae |a | H
b |a;bla;b| H b le {a | H
c |H [|H lc c |H{H|H

Easy calculations of the fuzzy grade sets fi; ‘and Jiz show that the first
hypergroup {H, 01} is not fuzzy reduced, while, (#, 02) is luzzy reduced with
respect, to the grade fizzzy set i. Asin the previcus example, it.can be shown
that (b,a) ~y.. (a,a), which proves the non-fuzzy reducibility of (H x H,o; x
05).

‘Proposition 5.7. The direct product of two Corsini hypergroups.is non-fuzzy
rediiced with respect-to the grade fuzzy set [i.
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Procf. Since an arbitrary. Carsini hypergroup is not fuzzy retliiced according
to Theorer 4.13, using Proposmon 5.3 it follows that the direct produet of
-two Corsini hypergroups is not fuzzy rediced. 0

‘Corollary 5.8. The direct product of a Corsini hypergroup and a total hyper-
group is non-fuzzy reduced with yespect o the grade fuzzy set fi.

Proof. This is a direct consequence of Theorem 2.7. [

6 Conclusions and Open Problems

Tn this paper, we have investigated different types of Corsini hypergroups with
the aim to study their reducibility and fuzzy reducibility with respect to the
-grade fuzzy set fi. In the second part of the paper, we have presented some
conditions which give the reducibility and fuzzy reducibility of the direct. prod-
uct of hypergroups of Corsini hypergroups. In a future work we will extend
our study to the reducibility and fuzzy reducibility of the direct product of ar-
bitrary hipergroups. Besides, it would be ‘interesting to construct, hyperrings.
composed of Corsini’s hypergroups-and study their reducibility.
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6. Journal of Hyperstructures [SSN 2251-8438, 2012-, .
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B. International Conference on Computer Science & Computationai Mathematics (ICCSCM 2018),
Langkawi, Malaysia, 5-6.05.2016
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Research interest: theory of algebraic hyperstructures and their connections with fuzzy sets
‘Papers: 39 articles published in WoS and 45 records published in Scopys, h-index="12
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B. Dawaz, |, Cristea, Fuzzy-algebraic hyperstructures: an introduction; {Studies.in fuzziness and
soft computing, vol. 321), Springer; 2015,
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since 2000: Brno University of Technology
Faculty of Electrical Engineering and Communication, Department.of Mathematics
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Professional specialization

theory of hypercom positional structures {algebraic hyper-structures) and their applications: MSC.
2020 codes 20N20 (Hypergroups), 18Y20 (Hyperrings), 06Fxx {Ordered structures), 68Q70 (Algebraic
theory of languages and automata), 20M35 (Semigroups in automata theory, linguistics, etc.)

Scientific activities in the last 5 years related to the topic of the project proposal
a} Research results:
s 10 papersin journals with impact factor {(Web of Science), additional 2 accepted for
publication in 2021
« 2 conference papers indexéd byWeb of Science, additional 3 conference papers indexed by
SCOPUS. '
= 1 book chapter indéxed by Web of Science
e 2 papers in peer-review journals and 1 conference paper unindexed by Web of Science or
SCOPUS
b} Projects:
» Team member of FEKT-5-17-4225: Dynarnics of systems with the focus also on their algebraic
and topological structure (2017-2019)
c) Membership in editorial boards:
* [talian fournal of Pure and Applied Mathematics (SCOP'US__}, since December 2020
o Journal of Inteliigentand Fuzzy Systems (IF WoS: Q3), since January 2019
d) Reviews for scientific journals:
o Indexed by Web of Science or SCOPUS: European fournal of Combinatorics; Soft Computing;
Open Mathematics; International Journal of Biomathematics; Turkish Journal of



Mathematics; Symmetry; Kragujevac Journal of Mathematics; Discrete Mathematics,
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73. Hovak, M., Historie vyuky analytzcke geometrie ha Vysokych Skoldch
v ceskych zemich (1848 184&0). Bino: MU v Brné, FPEF, 2004. p. 1 { p.J

74. Novak, M., Analytickd geometrie na techmickych vysokych $koldch (v
minulosti a dnes). XXII. mezinaredni kolokvium o fizeni ¢svojovaciho
procesu: Sbornik abstraktd. Vydkev: vvs PV, 2004. p. 62 { p.)ISBN: g0~
7231-116- 6

75. Novak, M., Matematika 1: Cvideni Maple. Brno: VUT v Brng, 2004. p.

76. Novéak, M., Analytickd geometrie v &eskych "Vysokoskolskych"
udebnicich v dobs okupace. In 2. Mezindrodni matematicky
workshop. Brno: ECON publishing s.r.o., 2003, p. 1 { p.}ISBN: 80-
§6433-28~ 5. .

77. Nowak, M., Bnalytickd geometrie rna pragské univerzité vy letech
1871 - 1903. In XX. Mezindrodni kolokvium o Fizeéni osvojovaciho
procesu (sbornik pFrispévkil). II. éast. VySkov: vysoka vojenskid Skeola
pozemniho vojska ve Vydkov&, 2002. p. 274 { p.}ISBN: 80-7231-090- 9.

8. Novak, M., Analytic Geometry During the Bilingual Period of the
Czech Technical University in Pragué (Historical Remark).

In Proceedlngs of 8th Conhféremce SIUDENT EEICT 2002, Volume 2. Brno:
Vysoké uéeni technické v Brné, Fakulta elektrotechniky a
komunika&nich technologii, 2002. p. 182 ( p.}ISBN: 80-214-2115- O,

79, Hevak, M., Analytic geemetfy at Brno Unlversity ¢f Technology-

In Proceedings of 7th Confererce STUDENT FEI 2001, vol. II. Brno:
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2001. p. 321 { p.}ISBN: 80-214-1860- S.

20, Novak, M., UBébnice "Zaklady analytické geometrie” Edua:da”éecha,
In X1¥. védecké kolokvium o fizeni osveojevaciho procesu (shornik
prispévkd), dil IT. Vydkov: Vysoka vojenska Skola pozemnlho voiska,
2001. p. 244 { p.}ISBN: B80-7231-071- 2.

81. Kfehlik, §., Chvalina, J., Wovdk, M., Modelling of non~ pericdie
impulses and the Mellin integral transformation. In XXX Imternational
Colloguium on the Management of Educational Process. Brno: Univerzita
obrany, 2012:. p. 1-4. ISBN: 978-80-7231-865- 0.

82. Chvalina, J., Novék, M., On a certain topologization~of phase sefls
of semicascades created by second-erder lingar differéntial
operators. In XXIX International Colloguium of the Management of
Educational Prodess. Brno: UNOB, 2011. p. 179-188. ISBN: 978-80-7231-
T80~ 6.

83. Chvalina, J., Moud&ka, J., Novak, M., Multrialgebras on vector
spaces of sméoth functions., Tn XXVITT International Colloquium on the
Management of Educational Process aimed at current issues in science,
education and creative thinking development. Brno: Univerzita obrany,
Fakulta ekonomiky a managémentu, 2010. p. 94-102. ISBN: 3978-80-7231-
T22- 6.



84. Chvallna, J., NWovak, M.; Minimal countable extension of a certain
cascade with the oprdered phase~ set and strongly isctoene
endomorphisms. In 6. konference o matematice e fyzicé na vysokych
Skoldch technickych s mezindrodni d¢asti. Brno: UNOB Brno, 2009. p.
133-138. ISBN: 978-80-7231-667- Q. '

55, Novak, M., Teaching Geometry at the University of Coimbra. In The
15t International Conference on Applied Mathematics and Informatics
at Universities 2001. Gabdikovo, Slovak Republic: MTF STU Trnava,
2001. p. 357 { p.)ISBN: 80-227-1568- g.

86. Novik, M., K historii vyuky analytické geometrie na finiversité
‘Karlovd& v Praze a Vysokém uceni technickém v Brnd. In Modernizace
vyuky vysokoskolskych predméed. Shornik prispévki z mezindrodni
konference. Hradec Kralové: Gaudeamus Hradec Kralové, 2000, p. 135 ¢
p.)ISBN: BO-7041-723- 4.

87. Novak, M., Nékteré chyby p¥l studentském FeSeni jedné ﬁlohy z
arialytické geometrie. In XVITI. Mezindrodni kolokvium o Fizeni
osvojovacihe procesu. Shbornik piispévkd, Vydkov na Moravé: Vojenskd
vysoka skola pozemniho vojska VySkov, 2000, p. 225 { p.)ISBN: 80-7231-
059- 3.

88. Novak, B., Novak, M., Computer software as a help provider to
students unsuccessful in mathematics. E- Pedagogikum, 2009, wvol.
2009, no. 1, p. 52-61. ISSN: 1213- 7499.

89. Novak, M., Commutative hyperstructures constructed on a set of
transformation coperators II. In &th Internatlonal Conference
APTFMAT. Bratislava: STU Bratislava, 2009, p, 67-7¢6. ISBN: 978-80-
89313-31- 0.

90. Chvalina, J., Berinek, J., BaStinec, J., Novak, M., Survey of
certain Brno group results in the area of multistructures of
preference relations. In Nové trendy v univerzitnom matematickom
vzdeldvani. Mezindr. védecky semindr. Nitra: 2009. p. 15-20. ISBN:
978-80-552-0197~ 9.

91. Novak, M., Some properties of hyperstructures of transformatien
operators $T(\lambda, F,\varphil$. In XXVIII International Colloguium
on the Management of Bdueaticonal Process aimed at current issues in
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194. ISBN; 878-80-7231-722- 6.
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Interpational Conference on Soft Computing Applied in Computer and
Economic Environments. Kunovice: EPI Kumovice, 2010. p. 167-172. ISBN:
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In The 10th Interhational Congres Algebraic Hyperstuctures and
Applications (AHA 2008), Proceedings. Brno: JCMF, 2010. p. 131-
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_Biografija: Svijetlana Terzié

Datum i mjesto rodjenja: 17.09.1970, Podgorica, Cma Gora;

Driavljanstvo: Cma Gora;

Pol: Zenski

Oblasti istraZivanja: Algebarska topologija, Diferencijaina geometrija

Akademski obrazovanje:

e Diplomirani matemati€ar — Univerzitet Cine Gore; 09. 1993., srédnja ocjena 9,96 od ukupno 10.

Magistar matematike — Univerzitet u Beogradu, 06. 1996 srednja ocjena 10 od ukupno 10

Magistarska teza “Karakteristi¢ne klase .hiperkompleksnih.Vektm_‘skih raslojenja”, mentor Prof.

Novica Blazié

. Doktor matematike — Moskovski drZavni univerzitet “M. V. Lomonosov™, 02. 1996 —07. 1398,

‘srednja.ocjend 5 od wkupno 5

Doktorska disertacija “Realne kohomologije 1 karakteristiéne klase uopitenih simetriénih prostora
menotor Prof, Yuri P. Solovyov, 06. 1998. _ _ _ '
s Postdoktorska pozicija, 08. 2000- 08,2002, Ludwig Maximillians University, Minhen, Njematka

Akademska zvanja:

I

1993 -2000 — saradnik u nastavi, Univerzitet Cine-Gore
2000-2003 - Docent, Univerzitet Crne Gore

2005-2010 ~ Vanredni profesor; Univerzitet Crne Gore

2010- Redovni profesor, Univerzitet Crne Gore

2011 ~Vanredni ¢lan Crnogorske akademije nauka i umjetnosti
7018 — Redovni &lan Crnogorske akademije nauka i umjemosti

Odabrana predavanja po pozivu:

Ly D —
bl Sl

Ut_-l‘-:-

10.
11.
12.

Contemporary Geometry and Related Topics, Belgrade, Serbia-and Montenegro, May 2002,
Kolmogoroy and Coritemporary Mathematics, Moscow, Russia; Jun 2003;

Mathematical, Theoretical and Phenomenological Challenges Beyoiid Standard Models,
Vrnjatka Banja, Serbia and Montenegro, September 2003;

Algebraic models for topological spaces.and fibrations, Tbilisi, Georgia, September 2004
XTI congfess .of mathematicians of Serbia and Montenegro, Peirovic, Serbia.and Montenegro
,-September 2004, plengry talk;

Topology, analysis and applications 16 mathematical physics, Moscow, Russia, February.
2005;

Contemporary Geometty and Related Topics, Belgrade, Serbia and Montenegro, July 2005;
Toric Topology, Osaka, Japan, May, 2006; '

Differential Equatiens and Topology, in commemoration.of the 1 0.0th anniversary of

L.S. Pontryagin, Moscow, Russia, Jun 2008; '

“New horizons in toric-topology, Manchster, UK. July 2008;
Geornetry, Dynamics, Integrable systems, Belgrade, Serbia, September 2008;
Multidisciplinarnost i jedinstvo savremene navke, University of East Sarajevo, Pate, May
2009;.

. Geometry, topology and algebra, dedicated to l'ZGth anniversary of Boris Delone, Stekloy

Mathematical Institute; Russian Academy of Science, Moscow, Russia, August , 2010;

. Geometry, Dynamics, Integrable Systems, Belgrade, Serbia, September, 2010;
. Torie topology and automiorphic functions, Khabarovsk, Far eastern branch of

‘Russian academy of scierice, September, 2011

. Tnternational topological corfereniceAlexandroff readings, Moscow state university “M.

V. Lomonosov?”, May 2012, plenary talk

. The second mathematical conference of the R‘epublic of Srpska, Trebine, Jun, 2012, plenary

talk

. Geometric structure an manifolds and their applications, Castle

‘Rauiscliholzhausen, Marburg, July, 2012,

. XVII geometiical seminat; Zlatibor, Serbia, Augnst, 2012,

EH
»




AR

22,

[y
(%3

Tntérational conférence “Algebraic topology arid Abelian function” in honor of Victor
Buchstaber on occasion 6T his 707 birtliday, Moscow, June, 2013.
Geometry and analysis of metric structures, Sobolov institute of mathematics,
Russian Academy-of Sciences, Nov051b1rsk December, 2013.

3. Topology of torus actions and its applications to geometry, Satelite conference of

~ ICM, Dagjeon, Kotea, August, 2014.

24,

25..

26.
27.
.. XIX Geometrical Seminar, Zlatibor, Serbia, Septernber 2016
29,

3L
32..

33.

34.

36.

37.
38.

International coriference “Torus actions in geometry, topology and apptications, Skolkovo,
Moscow, February, 2015.
The fifth mathematical conference of the Republic of Srpska, Trebinje; Jun 2015,
Tnternational Chinese-Russian conference “ Torus actions: topology, geometry and
ninber theory, Beijing, China, October, 2015.
‘Aspects of Homotopy Theory, Southampton, UK, December 2015,

Mini conference celebrating of 30 years of CGTA seminar, Belgrade, Seibia,

September 2016, plenary talk

The Princeton-Rider Workshop-on the Homotopy Theory of. Polyhedral

preducts, Princeton and Rider University, Princeton, USA, May-June, 2017.

Symposium on mathematics and it applications, Be]grade, Serbia, November 2017.

Intérnational conference “Algebraic. mpology, Combinatorics and Mathematical Physics” in honor

of Vicior Buchstaber.on occasion of his 75¢ bu-'thday, Moscow, May, 2018.

International conference “Modern algebra and Analysis and their Applications, Academy of
Seiences and Arts-of Bosaia and Herzegovina, Sarajevo, Septemiber, 2018,

‘Susret matematidara Srbije i Crne Gore, Budva, Oktobar, 2019.

. Toric topology 2019 in Okayama, Oka_yamo,-]apan, Novembar, 2019.

Deseti simpozijum Matomatika i primene, Beograd; Decembar, 2019

Workshop on Torus #ctions in Topology, Fields Institute, Toronto, Kanada, May, 2020, via zoom.
Workshop on toric'ftd_p'o logy, geometry anid rélated subjects, Moscow, November , 2020, via.zoom

Predavanja na seminarima:

September 2002., Erwin-Schroedinger institute, Vienna, Austria, talkin the framework of the’
progra Aspects of foliation theory;

April 2005, SANU, Belgrade, talk at the na Mathematical Colloquium SANU;

Mif 2006, Osaka City University, Jap_an , talk at the Topology seminar;

Ful 2006, University of Aberdeen, UK, talk at the Topology seminar

January 2007, University-of Oxford, UK, talk at the Topology seminar, mini course for

phd topology students on the rational minimal mede] theory;

February 2007, University of Mangchester, UK, talk at the Topology seminar;
November 2007, Mathematical Institute SANU, Bel grade talk at the- Geometry seminar;

April 2009, MFO (Oberwolfach), Germany , talk at the “Workshop on homotopy: theory
of function spaces and related topics™, '

September- 2009, Faculty of Mechanics and Mathematics, MSU “M. V. Lomonosov”,

Moscow, Russia, talkat the seminar for Geometry, topology and mathematical physics,
chaired by V. M. Buchstaber and S. P. Novikova ,talk 4t the Chair seminar of A
T. Foimenko;
Mart 2010, ‘Laboratori J. A. Dieudonne; Universite d¢ Nica Sophia Antipolis, France, talk at
the seminar for Algebra, topology and geometry;
Jun 2010, Internationat School for Advanced Studies SISSA, Trieste, Italy, talk at the seminar
for _Geomctly and Physics chaired by B. A. Dubrovin;
December 2011, SANU, talk at the seminar Mathematical methods of mechanics.
Séptember 2013, University of Southampton, talk at Topology seminar
December 2013, SANU, talk at the seminar. Mathematical methods of mechanics
QOctobet 2016, Faculty of Mechanics and Mathematics, MSU “M. V. Lomongsov", Moscow,
Russia, talk at the.seminar for Geometry,. topology and mathematical physics, chaired by

V. M. Buchstaber and S. P, Novikov

‘May 2017, Univeisity of Scuthampton, UK talk at Topology seminar
‘December 2018, University of Southampton, UK, talk at Topolagy seminar




e November 2019, talk at One day topology seminar in Osaka, Osaka, Japan
N Oktobar 2020, University of Southampton, talk at Topology seminar, via zoom
o e Novembar 2020, Princenton University, tatk at International Polyhedral Product seminar,
N via zoom

Odabrane nagrade i grantovi:

l. Nagrada 19. decembar za najbolieg studenta u generaciji 1991.

2. Plakéta Univerziteta Cene Gore za najboljeg diplomiranog studenta generacije, 1993.

3, Nagrada Crnogorske akademije nauka i umjetnosti za nanéna dostignuca, 2003.

4. Grant Evropskog udruzenja matematidara za ueS¢e na 1V Evropskom

kongresu matematicara, Stokhoim, Svedska, 2004 _

WUS-Austria 2-nedjeljna posjeta Jelene Grbic Podgorici, Crna Gora, April, 2007.

Oxford Colleges hospitality scheme, 1-mjesetna posjeta Univerzitetu u Oxford-ir, Januar,-2007.

[N




7. Grant EvropskogudruZenja matematifara za ufe§ée na V Evropskom kongresu
matematitara, Amsterdam, Holandija, 2008.

8. Grant of the Médjunarodné matematitke unije za uZeice na Svjetskom kéngresu
matematicara, Hyderabad, Indija, 2010. _

9. Bilaterali projekat sa Univerzitetom u Ljubljani, Slovenija, 2012-2013.

'10. Glavni istra¥ivat na projekstu Ministarstva nauke Crne Gore, 2012-2015.

11, Glavni istra¥iva$ na medjunarodnom projektu instituta SISSA, Trst, 2008-2010.

12, Spoljni istraZivat na projektu 174020 Ministarstva-nauke Srbije, 2011-2015.

13. Istrazivacki grant London Mathematical Society sa Jelenom Grbié, 2-nedjeljna posjeta
Univerzitetu u Southampton-u, 2013, _

14. Grantza istraZivanje 4 parovima sa Jelenom Grbié, 3-nedjeljna posjeta
Matematickom institute Oberwolfach, 2014, '

15. Grant Medjuriarodné matematike unije za uteice na Svjetskom
matemati¢kom kongresu Rio de Janeiro, Brazil, 2018.

Neke nauéno istraZivafke posjete:

Mehaniko-matematicki fakultet, Moskovski drZavni unjverzitet,Matemati¢ki institut Steklova, Ruska
akademija nauka ~- 1999, 2003, 2005, 2006, 2008, 2009, 2012, 2013,2013, 2(}._1.6',2’01;8’;'8158}‘\_%5{
2010; Mathematicki Faleultet, Ljubliana, 2012, 201 3: Matematicks fakultet, ‘Univerzitet u
Southampton-u, 2013, 2015, 2017; Univerzitet u Aberdeen-u, 2006; Univerzitetu Man&ester-u, 2007 .
Fildsov Institu za matematiku, Toronto; Kanada, 2020.

Nastava i mentorstvo:

Predavala kurseve na ;azii'é_’itim _n_i\_r:_jirna studija na Prirodno-matematickom fakultetu Univerziteta Crne
Gore: Uvod u-geometriju, Uvod u diferencijanu geoemtriju, Algebarska topologija, Diferencijalna
geomattija na mnogostrukostima, Geometrija, Napredna algebra.

Mentor za preko 20 specijalistickih radova { 4 magistraske teze, komentor doktorske disertacije na
Matematitkom _faku!tetq,.'Uniyerzifet.Nica Sophia Antipolis, €lan komisija za odbranu doktorskih
disertacijana Univerzitetu u Beogradu , Univerzitetuu Istoénom Sarajeve, Univerzitetu.u
Southmpton-u, Univerzitetu Crme Gore,

Ostalo:

«  Urednik:
1. Sarajevo Journal of Mathematics, izdaje Akademija nauka i umjetnosti
Bosne i Hercegovine o
2. Matematitki Vesnik, izdaje Drutvo matematitara Srbije

o Recenzent za Casopise : Publication de I'Institute Mathematique, Contemporary )
Mathematics, Proceedings of the Steklov Tnstitute of Mathematics, Annali di Matematica
Pura ed }l\\fpllcata,. Mathematica Slovaka, Mathematische Zeifschrift,
Sbornik:Mathematics, Algebraic arid Geometric T__opolog% Homology, Homotopy and
Applications, Morrocan Journal of Pure and Applied Analysis

e Prodekan za medjunarodnu s_al'danju.nafPrirodno-matemaﬁ_ékom fakilltetu
Univerziteta Croe Gore,; 2004 — 2007,



10.

11.

2.

13,

14,

Publication list for Svjetlana Terzi¢

Svjetlana Terzi¢, . Real cohomology and Pontryagin characteristic classes of generalised symimetric
spaces, {Russian) Vsesojuzni Institut Nauchnoj i Tehnicheskoj Informacii, VINITI, V-1034,
Moscow, 1898, 1-94.

Svjetiana Terzic, Generalised symmetric spaces and their topalogy, {Russian) Mathematica
Montisnigri 11 {1999), 139-150. ' '

Svietiana Terzi¢, Characleristic classes of hypercomplex vector bundles, Montenegrin Academy

of Sciehces and Arts, Proceeding of the Section: of Natural Sciences, 13 (2000)

Svietlana Terzic, Cohomology with real coefficients of generalized symmeiric spaces, (Russian)
Fundamentalnaya i Prikladnaya Matematika, Vol 7, (2001), no. %, 131-157.

Svietlana Teszi¢, Pontryagin classes of generalized -symmefric spaces, {Russian)
Matematicheskie Zametki, Vol. 89, (2001), no.4, 613-621; English transl. in Mathematical Notes,
Vol. 69, (2001}, no. 4, 559-566.

D. Kotschick and S. Terzit, On formality of generalised symmetric spaces, Mathematical
Proceedings of Cambridge Philosophical Society, 134 (2003}, 491-5085.

S. Terzic, Rational homotopy groups of generalised symmetric spaces, Mathematische
Zeitschrift, 243 (2003), 491-523.

S. Terzit, On rational topology of four manifolds, Proceeding of the Workshop Gontemporary
Geometry. and Related Topics, World Scientific 2004, 375-389.

Svjettana Terzi¢, Rational topofogy of gauge groups ard of spaces of connections, Compos itio
Mathematicae, 141 {2005), no.1, 262-270. '
Svjetlaria Terzié, On geometric formality, Proceedings of the Workshop, devoted to 25M
anniversary of the Faculty of Natural Sciences and. Mathematics, University of Montenegro,
Cantemporary mathematics, physics and biology, {2008), 208-215.

Victor M.. Buchstaber and Svjetiana Terzi¢, Equivariant complox structures on’ homogeneous spaces
and their cobordism classes; Advances in the Mathematical Sciences, ‘Geomelry, fopclogy and
mathematical physics, Translations 2, 224 (2008), 27 — 57, American Mathernatical Society

D. Kotschick and S. Terzic, -Chern numbers and the geometry of partial flag manifolds,
Commentarii Mathematici Helvetici, 84 (2008), no.3, 587 —~616. '

Jelena Grbi¢ and Svietlana Terzi€, The integral Pontryagin homology of the based foop space on
a flag manifold, Osaka Journal of Mathematics 47 (2010}, no 2, 438 — 460, '

Svietlana Terzié, Integral loop homology of complete flag manifolds  {joint with Jelena Grbig),
Oberwolfach reperts 19/2009, Homotopy Theory of Function Spaces and Related Topics,
European Mathematical Society Publishing House, 1038 —1040.



15

16.

17.

18.

19.

20.

21

22,

23

24,

25,

26.

27.

. D. Kotschick and S. Terzic, Geometric formality of homogeneous spaces and of biguotients,
Pacific Journat of Mathematics, 249 (2011), no 1, 157 — 178,

Svjetlana Terzi¢, On real cohomology generators of compact homogeneous spaces, Sarajevo
Journal of Mathematics, Vol. 7 (20} (2011), No. 2, 277 — 287 .

Svietlana Terzi¢, Toric genera on homogeneous spaces and relafed problems, Proceedings of
the international conference “Toric topology-and automorphic functions”, Far-Eastern Branch of
the Russian Academy of Sciences, Pacific Natichal University, 2011, 97 — 104,

Jelena Grbi¢ and Svjetlana Terzié, The infegral homology ring of the based loop space on some
generalised symmetric. spaces, Moscow Mathematical Journal, Volume 2012, Issue 4; Oct. -~
Dec, 2012, pp 771-786.

Victor M. Buchstaber and Svjetlana Terzi¢, Toric genera of homogeneous spaces and their
fibrations, International Mathematics Research Notices, Vol 2013, 1324-1403. '

Svjetlana Terzic, On cohomology ring of partial flag manifolds, Proceedings ‘of the Second
Mathematical Conference of the Republic of Sipska, 2013, 11 - 17. (ISBN 878 — 99938 — 47 — 52
—6) '

Svijetlana Terzi¢, Rational minimal model theory on compact homogeneous spaces, Scripta
Scientiarum Naturalium,. Proceedings. of the Faculty of Natural Sciences and Mathematics,
University of Monténegro, Vol. 3. 2013, 3 -17. (ISSN 1880~ 8356)

Victor M. Buchstaber and Svietlana Terzi¢, "(2n k)-manifolds and applications”, Report No
27/2014, Mathematisches Forschung Institut (25-31 May 2014), Cherwolfach, Germany, 2014,
11-14;

Victor M. Buchstaber and Svjetlana Terzi¢, Topology and Geometry  of the Canonical Action of. T*on'the
complex Grassmannian Gaz and.the complex projective space P~ ;Moscow Mathematical Joumal, Vol,
18, Issue 2 (2016}, 237-273,
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