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Abstract:

Introduction/purpose: This research introduces the concept of a 6*-
algebra, a unique structure in the field of abstract algebra. The study
aims to explore the defining features and distinct properties of §*-
algebras, distinguishing them from other algebraic systems and examin-
ing their interrelations with other types of algebras.

Methods: The methodology includes the formal definition and character-
ization of §* -algebras, a comparative analysis with the existing algebraic
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structures, and an exploration of their interconnections. An algorithm is
developed to verify whether a given structure meets the conditions of a
d*-algebra.

Results: The results reveal that 5* -algebras possess unique properties
not found in other algebraic systems. The comparative study clarifies
their distinctive place within the algebraic landscape and highlights sig-
nificant interrelations with other structures. The verification algorithm
proves effective in identifying §*-algebras, providing a systematic ap-
proach for further study.

Conclusions: In conclusion, 6* -algebras represent a significant addition
to abstract algebra, offering new theoretical insights and potential for fu-
ture research. The study’s findings enhance the understanding of al-
gebraic systems and their interconnections, opening new avenues for
exploration in the field.

Key words: 6*-algebra, Fuzzy algebra, Fuzzy logic, Fuzzy sets.

Introduction

BCl and BCK algebras are foundational algebraic structures in univer-
sal algebra, first introduced by Iseki and Tanaka (Iséki & Tanaka, 1978).
In 1999, the author pioneered the concept of QS-algebra, which is closely
linked to BCI/BCK-algebras, and further explored the G-part of QS-algebra
in the same context (Ahn & Kim, 1999). The author also delved into the
concept of BP-algebra, examining its relationship with other associated
algebras (Ahn & Han, 2013). Within the same study, the exploration of
quadratic BP-algebra and its corresponding algebras was undertaken.

Akram and Kim (Akram & Kim, 2007) conducted research on BCI-
algebra and K-algebra, presenting various studies and insights. A
novel algebraic concept named Z-algebra was introduced in 2017 (Chan-
dramouleeswaran et al., 2017), where the properties of this new notion
were thoroughly reviewed and discussed. Kaviyarasu et al. (Kaviyarasu et
al., 2017) introduced INK-algebras, which represents a significant develop-
ment in algebraic theory. The notion of a J-algebra was initially introduced
by Iseki et al. (Iséki et al., 2006). It was subsequently shown that a variety
of d-algebras can be constructed from minimal sharp J-algebras. The study
also delved into the disjointness digraph within J-algebras and explored
Smarandache disjointness. Kim and Kim (Kim & Kim, 2008) extended
the concept of B-algebras to BG-algebras by utilizing a non-group-derived,
non-empty set as a foundation for constructing a BG-algebra. Furthermore,
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several BG-algebra isomorphism theorems and associated properties were
unveiled through the application of the concept of normal subalgebras.

As an extension of the BCK-algebra concept, a BE-algebra was intro-
duced by Kim and Kim (Kim & Kim, 2006). Within BE-algebras, the concept
of upper sets was leveraged to establish an equivalent condition for filters.

Kim and So (Kim & So, 2012) delved into the properties of 3—algebras
and their interconnections with -algebras. They notably illustrated that
(B—,+) forms a semigroup with identity O when (5—, —, +,0) is a -algebra.
Specific constructions related to linear algebra within the field were also
discussed.

Kim and Kim (Kim & Kim, 2006) introduced the notion of limited BM-
algebras and delved into their properties. The concept of BO-algebra was
initially introduced by Kim and Kim (Kim & Kim, 2012), highlighting that
every BO-algebra is 0-commutative.

Expanding on dual BCK/BCI/BCH algebras and BE-algebras, Meng
(Meng, 2010) proposed Cl-algebras. This work explored the connections
between BE-algebras and the core properties of Cl-algebras, establishing
that in transitive BE-algebras, the concept of ideals aligns with that of fil-
ters. Megalai and Tamilarasi (Megalai & Tamilarasi, 2010) introduced TM-
algebra, offering comprehensive insights into its relationship with various
algebraic structures. A group of algebras related to BCH, BCI, and BCK
algebras, along with other notable groups, were introduced by Neggers
and Kim (Neggers & Kim, 2002a). This class showcased an intriguing link
between groups and B-algebras (Neggers & Kim, 2002b).

Neggers and Kim (Neggers & Kim, 1999) discussed a series of alge-
bras that naturally bridge groups and sets. While this class encompasses
various objects, it remains amenable to analysis using traditional methods.

Furthermore, after exploring the relationships between d-algebras and
BCK-algebras, the concept of d-algebras emerged as another general-
ization of BCK-algebras. Jun et al. (Jun et al., 1998) introduced a BH-
algebra which signifies a broader concept that encompasses BCH, BCl,
and BCK-algebras. This generalization likely extends the understanding
and application of these algebraic structures, offering a unified framework
to study their properties and relationships.In 2007, BF-algebras were in-
troduced as an extension of B-algebras, incorporating the concepts of an
ideal and a normal ideal (Walendziak, 2007). This analytical exploration




aims to delve deeper into the unique attributes and defining characteristics
of §*-algebras.

Preliminaries

This section presents some essential definitions with relevant examples
that are needed to this article. Hereafter X' is the Universal Set, x is the
binary operation on X, and 0 is the constant element in X unless otherwise
specified.

DEFINITION 1. The structure (X, x,0) is called a B-algebra, if
UV =0
cUx0=V
c (Ux N)xPd=Ux(Px(0xA), YW, Adec .

EXAMPLE 1. From the following table let X' = {0, a,,, , @, } be a B-algebra.

Table 1-B-algebra

X 0 | o, | o

0 0 | s, | Qs

2

1

Qs | Qs | 0 | iy

0

Oy | Oy, | Qg

DEFINITION 2. The structure (X, x,0) is referred to as a BF-algebra, if
UV =0
U x0=V
c0x(TxA)=Ax¥ ¥V ¥, Ae X

DEFINITION 3. The structure (X, x,0) is called an AMR-algebra, if
cUx0=V
cWxN)xd=Ax (dxV)

Let us define a binary relation ¥

64‘;.
xA=0

K

V&, A,
< Aiff

EXAMPLE 2. Let X' = {0, a,.,, a,.,, o, } be a set with a binary operation %
defined by:

Table 2-AMR-algebra
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* 0 | asy | Qs | Qs
0 0 | Qs | Qsey | Qs
Oy | Ozgy | Qsgy | Oty 0

Oy | Otz | Qlsgy 0 | as,

sy | Ol 0 Qe

Then (X, %,0) is an AM R-algebra.

DEFINITION 4. The structure (X, %,0) is called a Z-algebra, if
UV =0
0%V ="
UV =1
« Ux A= Ax ¥, whenW¥ # 0andA # 0,Y¥, A € X.

S

DEFINITION 5. The structure (X, %, 0) is called a BCK —algebra, if
s (TxA)x(PTxP))%(PxA)=0
c 0%V =0
UV =0
s (Ux(TxA))xA=0
U A=0& AxT =0, imply V=AY Ae X.

DEFIN~ITION 6. NThe structure (X, %,0) is called a Q—algebra , if
Ux0=VY
e UxU=0
(U AN)xd=WxP)xA VW AcX.

DEFINITION 7. The structure (X, %, 0) is called a T M —algebra , if
U x0=V
cUxAN)xWUxd)=(PxA), YW, AcX.

DEFINITION 8. The structure (X, %,0) is called a BH—algebra, if
cUx0=V
U x¥=0
cUx A=0& A% ¥ =0, implies¥ = A,V Ae X.




The structure of a *-algebra

This section examines the features of a §*-algebra, a novel algebraic
structure.

DEFINITION 9. The structure (X, x,0) is called a §*-algebra, if
()0x¥ =w

()& ¥ =0

(M) (T x(Axd) %V =FxA)x(Px ¥), YU APcX.

EXAMPLE 3. It is clear that X' = ({0, a,.,, a..,, as, }, %,0) is @ 6*-algebra
from the following table.

Table 3-5*-algebra

X 0 | 0y | Oy | Qe

0 0 | Quy | Oy | Oy
O | Qs | 0 | sy | Qs
Oy | Qagy | Qs | 0 | iy
Olsy | Olzey | Qsgy | Qlsey 0

EXAMPLE 4. Consider the set X' = {0, a,.,, a..,, a,., } with a binary operation
x defined by

Table 4-5*-algebra

* 0 | asy | Qsey | Qs

0 0 | sy | Osey | Qs
sy | Qg 0 | s | Qs
Oy | Osey | Quy | 0 | iy
Oy | sy | Qo | Qs | O

Then (X, %,0) is a §*—algebra.

DEFINITION 10. Let X be a non empty subset of a §*-algebra of . Then
X is referred to as a 6*-subalgebra of X, if 1 x eg € X, Ver, 69 € X.

EXAMPLE 5. For the ¢*-algebra in Example 3.1, the subsets A =
{asy,,0,} € X & B = {a,,,a,,} C X are the 6*-subalgebras of X,
but the subset C' = {«,.,, a,.,, a,.,} C X is not a 6*-subalgebra of X.
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PROPOSITION 1. Let (X, %,0) be a §*-algebra. Then it is not a BCK-
algebra (Iséki & Tanaka, 1978), INK-algebra (Kaviyarasu et al., 2017), BE-
algebra (Kim & Kim, 2006), BF-algebra (Walendziak, 2007), QS-algebra
(Ahn & Kim, 1999), BP-algebra (Ahn & Han, 2013), Z-algebra (Chan-
dramouleeswaran et al., 2017), BM-algebra (Kim & Kim, 2006), BG-algebra
(Kim & Kim, 2008), B-algebra (Neggers & Kim, 2002a) or BH-algebra (Jun
et al., 1998).

Proof. In every aforementioned algebra mentioned here with the excep-
tion of a §*-algebra, observe that (¥ x (A x &) x ¥ = (¥ x A) %
(P % W), YW, A ®ec X This Condition has been successfully introduced
and implemented in example 3 and this type of condition was not used in
any of the above cited algebras. O

REMARK 1. The ¢*-algebra (X,%,0) provided in example 4 is not
a B-algebra, since (a,, % a,,) % a,, = o, * a,, = 0 and
Oy ¥ (g % (0 % ) = gy ¥ (O % Q) = Qi
IMPlY (., % Qs ) ¥ ey 7 ey ¥ (e, ¥ (0% sy ).

5 %Oé,,tl = Oy

LEMMA 1. If (¥, %,0) is a 6%-algebra, then (A x &) x ¥ = A x (& x &) for
anyv, A, & e X,

Proof. This follows from the axioms (I) and (Il)

ie)(AxP)x W =0x%((Axd) %) by(I)
= (0% A) x (%) by(I1)
= Ax (D xW) by(I)

O

LEMMA 2. If (X, %,0) is a 6%-algebra, then (¥ x (A x (0% A))) x ¥ = ¥ for
any ¥, A e x.

Proof. From axioms (lll) & = 0 x A, it is found that

(W x (A (0x A)) x&

—~




by(11)
by(I)

1
ST
¥
S:
X
o,

=
B

I
LSH

VU asclaimed.
O

LEMMA 3. If (X, %, 0) is a 6% -algebra, then & x W = & x A implies ¥ = A for
any W, A, d e X.

Proof. If @x W = &x A, then (Vs (Ax (0% A))) %V = (@ (A% (0% A)) %A
and thus by lemma 1 it follows that ¥ = A. O

LEMMA 4. If (X', %,0) is a 6*-algebra, then for any ¥, A e ¥ it follows that
(/)@%W—()/mplesw 7

(i) 0 % ¥ =0 % & imples ¥ = &

(i) % (0% ¥) = .

Proof. (i) Since & x ¥ = 0 implies & x ¥ = & x |t follows that ¥ = &.
([ IfOx¥ =0xP,then 0 =V x¥ = (0% (0%P)) %V = (0%0) % (PxV) =
0% (¢ % W) = (& x V) and thus by (i), ¥ = &.

(iii) For any ¥ € ¥, it is obtained that

U (0% W) = (W (0% W) % ¥ = (¥ % 0) x (¥ % ¥) by axioms (I) and (II)
it follows that & = ¥ x (0 x ¥) as claimed. O

Note that: Let (X, %,0) be a 6*-algebra and let ., € X. Define /] =
Y s %(0%1,)(n > 1)and ) = 1,. Note that ! = (0% (0%5) = s (0%1,) =
L« by lemma 2.

LEMMA 5. If (X, %,0) is a 6*-algebra and let s € X. Then s™ x s™ = s"™™,
where n > m.

Proof. Let X is a 0*-algebra. It is noted that by lemma 3 it follows that
?xs=sl%x(0xs)%xs=(s%0)%(sx%xs)=5%0=s.

Assume that s(* 1) x s = s(n > 1). Then

g s=(s" (0963))%16g
= (6 0 % (%9

="t %0
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= 5"t

Assume s" x s = s"~"™ where n — m > 1. Then

n m+1

s"xs =s" % ((0x% ™) % s)
= ((0%s™) % s) % s"
= (0% s™) % (s % s")
=" x g1
="l g™

n—(m+1)

=s (n—m—12>0).

LEMMA 6. If (X, %,0) is a 6*-algebra and let s € X. Then s™ x s™ = s"™™,
where n > m.

Proof Let X is a §*-algebra then note that by lemma 3 it follows that s? x
s=slx(0xs)%xs=(sx%x0)%(sxs8)=5%0=s.
Assume that s(n + 1) % s = s"(n > 1). Then

s =(s" (0*5))%9
— (5" % 0) % (s % 5)

+

=s"""x%x0

= g"tl,

Assume s" x s™ = s"™ wheren —m > 1. Then

n m+1

s" % s =g" % ((0%s™) xs)
=((0%s™)%s)xs"
= (0% s™) % (sxs")
S =T

="l x g™

n=(m+1) (n—m-—12>0).




LEMMA 7. If (¥, %,0) isa d*-algebraand let s € X. Then s™xs" = s" !

where n > m.

%0,

Proof. Let X' is a §*-algebra, By applying (l), (Ill) and lemma 3, it is follows
thats x s2 =sx(s' % (0x5)) =(s%0) % (s %xs5)=5%0=0%s.
Assume that g % s = sin — 1) where (n > 1). Then

sx 5" =gx(¢"x(0xs))
=(s"x%(0x%s)) x%s
=(s"%0) % (sxs)
=s"%0.

Assume that s™ x s = s — m wheren —m > 1. Then

It is summarized that the above lemmas:

THEOREM 1. Let (X, %,0) is a 6*-algebra and let s € X. Then

n o m sn=—m) . ifn>m
§ XS =
{O x s(=m) . otherwise.
PROPOSITION 2. Let (X, %,0) be a 6*-algebra. Consequently, the subse-
quent outcomes are valid, for all € ,e, € X.
(i) (60 % (g0 % (ey ¥ €4))) = €4, if €y = 0.
(ii)(ey % €2) = (g % 0) x (x % 0).
(iii) (€2 % ey) % [(ey ¥ £5) % (€2 ¥ £y)] = €4 ¥ €.
(iv) 0% (g4 % ey) = (0% ) % (0% &).
(V)(X,%,0), yx (0% e,) =€y % 5,62 # €y.
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Proof. Let (X, %,0) be a 0*-algebra, ¢,,¢e, € X.
Suppose y= 0. Then,

(4) (€2 % (ex % (ey ¥ €2)) = (60 * (€2 ¥ (0% £4)))
= (g4 % (64 % €4)) by axiom(I)
= (e, % 0) by axiom(II)
= &, by axiom(I).

(74) (ey % 0) % (e, %0)) = (g4 % (0% &) %0 by axiom(I1I)
= (ey % ;) % 0 by aziom(I)

= (ey ¥ €2) by axiom(I).

(iii) (e % £y) % [(ey ¥ €2) ¥ (62 % Y)]

xey) % [(gy % (g4 ¥ £4)) % gy by axiom(III).

ez % £y) ¥ ((gy % 0) % &) by axiom(II)
) *

xgy) % (gy % €y) by axiom([)

= (&2
= (
= (&2
= (4 % €y) % 0 by axiom(I)

= e, % gy by axiom([).

(iv) (0 % (4 % €y) = €4 ¥ €y by axiom(])
= (0% &) % (0% gy) by aziom(I1).

(v) (ey ¥ (0% e,) = (0% ey) % (0% e,) by axiom(I)

= (ey ¥ €2) by axiom(I).

O

PROPOSITION 3. Let (X, %,0) and (X', %',0') be two §*-algebras. A map-
ping z : ¥ — X' of a 6*-algebras is referred to as a homomorphism, if
2(ex % 8y) = 2(g4) ¥ 2(ey), Veg, ey € X.




DEFINITION 11. Let (X, %,0) and (X', %',0") be two 6*-algebras. A mapping
z: X — X' of §*-algebras is called a homomorphism. Then the kernel of
z is the subset of X, defined by ker(z) = {e, € X : 2(e,) =0}

LEMMA 8. Let z : ¥ — X' be a homormorphism of a 6*-algebra. Then
2(0)=0,0€ X.

Proof. Let z : ¥ — X' be an homomorphism of §*-algebras. Then z(0) =
2(0 % 0) = 2(0) % 2(0) = 0. O

THEOREM 2. Let (¥, %,0) and (X', %',0") be two §*-algebras. let » : X —
X' be a surjective §*- homomorphism. If A is a §*-subalgebra of X, then
2(A) is a 6*-subalgebra of X'

Proof. Let (X, x,0)and (X', %",0) be two 6*-algebras. Letz : ¥ — X' be
a homomorphism and A be a §*-subalgebra of X.

Now, 4,60 € A = e, %65 € A 0. 2(a), z(ep) € 2(A)

= z(eq) ¥ 2(gp) = 2(eq ¥ €p) € 2(A)

Hence z(A) is a 6*-algebra of X', O

THEOREM 3. Let (X, x,0) and (X', %,0') be two 6*-algebras. Let z : & —
X' be a surjective 5% - homomorphism. If B is a 6*-subalgebra of X', then
2~1(B) is a 6*-subalgebra of X.

Proof. Itis known that z~!(B) = {x € ¥ : z(z) = y for some y € B}
Assume that z and y € z~!(B). Then z(s,), z(s) € (B).

Since B is a §*-subalgebra of Y,

= z(e;) % z(ey) € B. Also, since z is a homomorphism, z(s, % ,) =
2(ex) ¥ 2(gy) € B, . .epxx¢ey €2 YDB).

Hence »~!(B) is a §*-algebra of X.

Algorithm for a 6*-algebra
In this section, it is demonstrated that an algorithm to check the condi-
tions of 6*-algebras uses the values in between 0 and 1.

def generate_table(rows, cols):
# Create a list of labels for the rows and columns
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labels = ['0"] + [chr(ord(’a’) + i) for i in range(cols - 1)]

# Print the header row
header =" ”.join(labels][:cols])
print(header)

# Loop through the rows

for i in range(rows):

# Initialize the row with the label
row = [labels]i]]

# Loop through the columns

for j in range(1, cols):

# Fill in the cells based on the table pattern
ifi ==0:

row.append(labels]j])

else:

row.append(labels]j] if j == i else labels][i])

# Print the row
print(” ”.join(row))

# Call the function with 4 rows and 4 columns
generate_table(4, 4)

*Oabc
0OO0abc
aalab
bbaOc
ccbcO

Where a = ay,,,b = a,,,c = «y, from the above pattern, the pattern
according to the equation is the original table.

To prove the algebraic expression, it is necessary to show that the left-
hand side (LHS) is equal to the right-hand side (RHS) for all possible com-
binations of the values 'a’,/ VY, and ’c’.

Let us break down the LHS and RHS step by step:




LHS: (ax (bxc)) *a
Start with ’a’.

Find the value at the intersection of the row 'a’ and the column corre-
sponding to the value of (b« c). In this case, (b * ¢) can be found in the cell
at the intersection of the row %’ and the column ’¢’.

Finally, find the value at the intersection of the row corresponding to the
result of (a* (b*c)) and the column ’d’. In this case, the result of (a* (bxc))
can be found in the cell at the intersection of the row 'a’ and the column
corresponding to the value of (b x ¢).

RHS: (axb) x (cxa)

Start with ‘a’. Find the value at the intersection of the row ‘a’ and
the column ’t/. Find the value at the intersection of the row ¢’ and the
column’a’. Finally, find the value at the intersection of the row correspond-
ing to the result of (axb) and the column corresponding to the result of (cxa).

Now, let us go through the computations for each case:

LHS:
(ax(bxc))xa=(ax(bxc))xa=(ax(bxc))

RHS:
(axb)*(cxa)=(axb)*x(cxa)=(ax(bx*c))

It is evident that the LHS and RHS are both equal to (a x (b * ¢)), which
means that the algebraic expression (a x (b*c)) xa = (a*b) * (c*a) is true
for all possible combinations of a’,” ¥, and ’c’.

Therefore, the algebraic expression is proven to be true using the given
table.

Conclusion

This study introduced a novel algebraic class, a §*-algebra which is
deeply rooted in the foundational set theory principles. Through careful
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analysis, it became evident that a §*-algebra stands apart from the ex-
isting algebraic structures, showcasing distinct characteristics and proper-
ties. Employing a unique methodology, the study meticulously formalized
the concept of a §*-algebra, providing clarity and insight into its inner work-
ings. As aresult, a host of new results emerged from this exploration, each
bolstered by relevant examples to illustrate its significance. This concep-
tual framework not only enriches our understanding of algebraic structures
but also opens doors for further exploration and expansion into other alge-
braic substructures in future research endeavors.
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Resumen:

Introduccién/objetivo: Esta investigacion introduce el concepto
de §*-algebra, una estructura tinica en el campo del algebra abs-
tracta. El estudio tiene como objetivo explorar las caracteristicas
determinantes y las propiedades distintivas de §* - algebras, dis-
tinguiéndolos de otros sistemas algebraicos y examinando sus
interrelaciones con otros tipos de algebras.

Métodos: La metodologia incluye la definicién formal y caracte-
rizacion de 0*-algebras, un andlisis comparativo con las estruc-
turas algebraicas existentes y una exploracion de sus intercone-
xiones. Se desarrolla un algoritmo para verificar si una estructu-
ra determinada cumple las condiciones de un §*-algebra.

Resultados: Los resultados revelan que las §*-algebras poseen
propiedades unicas que no se encuentran en otros sistemas al-
gebraicos. El estudio comparativo aclara su lugar distintivo den-
tro del panorama algebraico y destaca interrelaciones significa-
tivas con otras estructuras. El algoritmo de verificacion resulta
eficaz para identificar *-algebras, proporcionando un enfoque
sistematico para estudios posteriores.

Conclusién: En conclusion, las §*-algebras representan una
adicion significativa al algebra abstracta, ofreciendo nuevos co-
nocimientos teoéricos y potencial para investigaciones futuras.
Los hallazgos del estudio mejoran la comprensién de los sis-
temas algebraicos y sus interconexiones, abriendo nuevas vias
para la exploracion en este campo.

Palabras claves: 6*-algebra, Algebra difusa, Légica difusa, Con-

juntos difusos.
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OTnuuynTenbHble 0cobeHHOCTU 1 Banvaauus 6*-anrebpbl:
aHanuMTU4eckoe uccnenoBaHue

Mpaxacam Mypanukpuiana?, Mepyman Xemapatu®,
Padxa BuHogkymap®, Mepymanp YaHTuHU',
Kanusinepyman Mananueen®, Celied Axmad SpnanartnaHax®

@ FocymapCcTBEHHbIV Konneak uckyccte MyTypaHram (aBTOHOMHBbIN),
Hay4yHo-nccnenoBaTtenbCKUn MHCTUTYT MaTeMaTu4ecKoro
dakynsteTa, Bennop, Pecnybnuka MHaus

5 MIHCTUTYT MeANLIMHCKNX 1 TeXHNYeckux Hayk CasuTsl (SIMATS),
UHXeHepHas wkona CasuTbl, MaTeMaTUYeCKnin OakynsTeT,
TaHpanawm, Pecnybnuka NHansi, koppecnoHAeHT

® VIH)keHepHbI konneayk Mpatblowa (aBTOHOMHbIN), MaTeMaTUYeCKUit
dakynereT, TupyBannyp, Pecnybnuka NHams

" Konnegx ecTeCcTBEHHbIX M r'ymaHuTapHbIx Hayk - SRMIST, kaceapa
KOMMNbIOTEPHbIX NPUIOXeHn, kamnyc lMNotepu, Pecnybnuka NHansa

A TexHonoruyeckuin MHCTUTYT Bennopa (VIT), LLkona nepenoBbix Hayk,
maTemaTtunyeckuii chakyneteT, Bennop, Pecnybnuka NHagus

¢ AsHOEeraHcK1ii MHCTUTYT BbicLlero obpasoBaHusl, hakynsTet
npuknagHon matemaTukn, ToHekaboH, Mcnamckasa Pecnybnuka
WpaH

PYBPUKA TPHTW: 27.17.00 Anre6pa
B[O CTATbW: opurnHanbHas Hay4Hasi cTaTtbs

Pesrome:

BeedeHue/uenb: B daHHoM uccriedosaHuu 88600UMCS roHsImMue
0* -aneebpsbl ¢ yHUKabHOU cmpykmypod 8 obriacmu abcmpakm-
Holl aneebpbl. Lenbio uccredoeaHusi sensemcsi u3sydyeHue
onpedensoouux ocobeHHocmel u omau4umesibHbIX ceolicme
0*-aneebp, omnuyarouux ee om Opyaux anzebpaudyeckux cu-
cmeM U U3y4yeHuUe Ux 83auMocesi3u ¢ Opyaumu murnamu anzeobp.

Memodbi: Memodonozusi ekntodaem ¢hopmarnbHoe ornpederie-
HUe u xapakmepucmuky 6* -arneebpbl, cpagHUMesnbHbIl aHanu3
C cywecmeyrowumu anzebpaudeckumu cmpykmypamu u usyde-
Hue ux e3aumocssidell. PaspabomaH anzopumm 01551 NposepKuU,
Hackonbko OaHHasi cmpykmypa ydoernemeopsiem ycriogusi 6% -
anaebpeil.

Pesynsmamei: Pe3ynbmamsi rnokasanu, 4ymo 6*-anzebpa o6-
naGaem yHUKanbHbIMU ceolicmeamu, KOmopbIX Hem & Opyaux
aneebpauyeckux cucmemax. CpasHUmernsHoe uccredosaHue
nposicHsiem ee ocoboe mMecmo 8 aneebpaudeckoMm yapcmee u
rnodyepkusaem BaXKHble 83aUMOC8S3U C OpyauMu cmpyKkmypa-
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mu. B cmambe makxe nodmeepx0eHO, Ymo aneopumm eepu-
ukauuu achgpbekmuseH 8 udeHmucbukayuu 6*-aneebp u, ma-
KuM obpa3som, rnpedocmaesisiem cucmemamudeckuli nooxod e
OanbHelwux uccrnedo8aHusix.

Bbi8o0ObI: B 3aknitodeHUU nodyepkusaemcsi gaxHasi porb §* -
aneebpbl 8 Kayecmee 3Ha4uUmMeslbHo20 OOMOSIHEHUST K ab-
cmpakmHoU aneebpe, rnpedcmasrissi HO8ble meopemudecKue
udeu u nomeHyuan 0ns bydyuwux uccrnedosaHul. Pesynbma-
mbl uccriedosaHuUsi paclupsitom foHUMaHue aneebpaudeckux
cucmeM U ux e3aumocesizeli, OmKpbIeasi HOBbie B03MOXHOCMU
0515 uccriedosaHul 8 amoul obrnacmul.

Knrouesblie cnoea: 0* -anzebpa, Hevemkas anzebpa, Hedemkas
floeauKa, Heyemkue MHOXecmea.

W3pasnTe oanuke u Banuaauuja 6*-anrebpu: aHanmMTMuKo
UCTpaXxuBatLe

Mpakacam MypanukpuwHa®, MMepyman Xemasatn®,

Paya BuHogkymap®, lMepyman YaHTuHu',

Kanujanepyman Mananueen®, Cejed Axmad Eganatnanax”

@ [ip>XaBHU YMETHWYKM Konel MyTypaHram (ayToHomHM), Ogerberse
mMaTemaTuke 3a NocneaunioMcke U ucTpaxueadke ctyauje,
Benop, Penybnuka NHavja

5 IHCTUTYT MEOULIMHCKNX 1 TeXHUYKnX Hayka Caeuta (SIMATS),
EnektpotexHnyku cakyntetr Casuta, [lenapTMaH 3a mateMaTuky,
TxaHganam, Penybnuka ViHavja, ayTop 3a npenucky

® Nrxerbepcku koney Mputylwja (ayToHoMHKM), Ofcek 3a MaTtemaTuky,
Tupysanyp, Penybnuka Nuauja

" ®akynTeT 3a HayKy U XyMaHucTuuke Hayke - SRMIST, Operberse 3a
padyHapcke annukauuje, Kamnyc Morxepwn, Penybnuka MHauja

A TexHonoLwkn MHCTUTYT Benop (VIT), ®akynTeT HanpegHux Hayka,
Opcek 3a matematuky, Benop, Penybnvka NHouja

" MhetuTyT 3a Bucoko obpasosarse AjaHaeraH, Ofcek 3a npuMerseHy
MaTtemaTuky, ToHekaboH, Micnamcka Penybnvka WpaH

OBJTIACT: matematuka
KATETOPWJA (TWM) YNAHKA: opurMHanHu Hay4Hu pag

Caxemak:

Yeod/uurb: 060 ucmpaxusare y8o0u KoHuenm §*-anesebpe,
JjeOuHcmeeHe cmpykmype y obracmu arncmpakmHde arnzebpe.
Hurb cmyduje je 0a ucmpaxu Kapakmepucmuy4He ypme u us-




pasume odnuke §*-anzebpu da bu ce rnokasaso rno 4emy ce pa-
311uKyjy 00 ocmarnux aneebpu u 0a bu ce ucriumarnu mefjycobHu
00Hocu ca Opyaum epcmama arneebpu.

Memode: Memodornoauja obyxeama ¢hopmarnHy 0epuHUyUjy u
Kapakmepusayujy 6* -aneebpu, KomnapamueHy aHanu3y ca rno-
cmojehum anzebapckum cmpykmypama Kao U UCMmpaxuseare
Huxosux mefjycobHux eesa. PassujeH je anzopumam a nomep-
0u 0a dama cmpykmypa ucryH-aea ycrnoee d* -anzebpe.

Pesynmamu: Pe3aynmamu rokasyjy 0a 6* -aneebpe kapakmepu-
wy jeduHcmeeHe 00r1uKe Kojux Hema y Opyaum aneebapcKum cu-
cmemuma. YnopeOHa cmyduja nojaliH-asa HUxo80 rnocebHo me-
cmo y anzebapckom yapcmey u ucmuye saxkHe MeRycobHe se3e
ca Opyaum cmpykmypama. [loka3aHo je Oa je eepuhukauuoHu
anzopumam eghukacaH y udeHmucgpukauuju 6*-aneebpu, yume
ce obesbehyje cucmemamcku npucmyn darbem UCmpaxxugamy.

Bakrbyyak: Moxe ce 3akrbydumu 0a cy 6*-aneebpe 3HadajaH
dodamak aricmpakmHoj anzebpu u Oa Hyde Ho8e meopujcke
ysude u nomeHuyujane 3a dasba ucmpaxueama. Hanasu ose
cmyduje npowupyjy Hawe pasymesarbe anzebapckux cucmema
u uxosux mehycobHux ee3a, omeapajyhu ucmospemeHo Hoge
rymeee ucmpaxuearba y 080j obrnacmu.

KrbyuHe pequ: §*-anzebpa, ghasu aneebpa, chasu noauka, ¢pasu
CKyrnosu.
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