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ABSTRACT

@opmyniosaHHA npobnaemu. [ocniOHUYbKI 3a0a4i € HeobxiOHo
CK1a00800 0CBIMHBO20 MPOUECY, iX BUKOPUCMAHHS CMIPUSAE PO38UMKY
KpUMUYHO20 Ma KpeamueHo20 MUC/EHHS, (POPMYBAHHIO BMiHHs
diamu 8 HecmaHOapmHili cumyayii. MopAad 3 HeobxiOHicmio
rpyHMosHUX nedazoziyHux 00CniOHeHb Wo00 meopemuyHUx
OCHOB 81POBAOHEHHA MEXHOMORII HOBYAHHA Yepe3 00CAIOHEHHS,
BUHUKGE Uina HU3KA MPAKMUYHUX NUMAHb, M08’A3QHUX 3
nidecomoskoo  suknadaya 0o  opeaHizayii  00CAiIOHUUYbKOI
dianeHocmi 8 oceimHbomy npouyeci. Mema yiei cmammi —3pobumu
027190 HAABHUX 00Ci0HeHb Wo00 00CAiIOHUYbKO20 MNidxody 00
HABYAHHA, onucamu 8sacHuli 00c8id MOCMAaHOBKU A0CAIOHULUbKUX
30004 nNpu BUKAAOAHHI MameMamu4yHUX oucyunaiH i opeaHizayii ix

pO38’A3GHHA  CMyOeHmMamu, poaHaniayeamu  MoMAUBoCmi
3HAX00M(EHHA Oxcepen 00CniOHUUbKUX 3a0a4 ma camocmiliHo2o ix
CMBOPEeHHS.

Mamepianu i memodu. BukopucmoHa: aHasnia 3acmocy8aHHs
OKpemMux KOMMOHeHmMi8 meopii po38’A3y8aHHA OO0CAIOHUYbKUX
30004, aHani3 HaaeHUx OocnidxeHb erausy pesysbmamie
docnidHuybKoi dianbHoCcMi Ha nidsuwjeHHA momusayii cmyodeHmie.
Y OocnioxceHHi 8uKopucmosyeanucb MiOPYyYHUKU 3 euwoi
mamemamuku, aszebpu ma meopii yuces, 0CHO8 MamMeMamuKu
011 3aK1a0i8 8UWOI 0c8iMU, onNPaAybo8y8anuUCy HayKkosi nybaikayii
ma ix 062080pEHHS.

Peszynemamu. [1podeMOHCMPOBAHO MOM(AUBOCMI Op2aHi3auil
docnidHuybKoi  disnbHocmi  cmydeHmie  npu  B8UKAAOAHHI
MameMamuyHUX Kypcie, BUKOPUCMAHHA meopii po38’a3aHHA
00CniOHUYbKUX 300aY, MPOAHANI308AHO OKpPemi MoMau8oCcmi
CMeopeHHA  00CNIOHUUbKUX  3a0a4, pOo32/i1AHYMO  Memoou
p038’A3aHHA  3aMPONOHO8AHUX O00CAIOHUYbKUX 3ada4y (Memoo
oKanbHO20 06°€eKMaA, aKyMyAOBAHHA HABYA/AbHO20 Mamepiany,
6pelHwmypmy).

BucHoeku. Mamemamu4Hi Kypcu € cnpuamausoto 6a3oto 011
3a6e3neveHHs docnioHuybKoi disnbHocmi cmyodeHmis
yHisepcumemy. B cmammi aKyeHmyemoca y8az2a HA BKAKOYEHHI
docnidHUYbKUX 30004 8 npoyec HA8YaHHA HA MocmiliHili 0cHOBI.
Buknada4am yHisepcumemie cnid yoocKkoHanosamu csili enacHuli
doceid opeaHizayii docnidHUYybKoi disnbHocmi cmydeHmis, a
makox doceid suknadauie 3apybincHUX yHisepcumemis, AKi exce
nesHuli Yac npaytoomes HA0 peanizauyieto mexHono2ii HABYAHHA
yepe3 0ocnidnceHHA. 3po3ymino, wo nepexio Ao uiei mexHonoaii
6yde mpusanum | nompebysamume ocMyrnogux 3MmiH 8
HABYAMAbHUX Mpoepamax crneyianbHocmeli. HeobxioHumu 6ydyme
MaKox 00CNiOMEeHHA, Mo8’A3aHi 3 MemoOuKamu mnid8uUeHHsA
momusauii cmydeHmis 0na 3abe3nevyeHHA pesyabmamusHocmi
00CniOHUYbKOI disnbHoCMI.

Formulation of the problem. Research tasks are a necessary
component of the educational process, and their use contributes
to the development of critical and creative thinking, and the
formation of the ability to act in a non-standard situation. Along
with the need for thorough pedagogical research on the
theoretical foundations of the implementation of research-
based learning technology, a number of practical issues arise
related to the preparation of teachers for the organization of
research activities in the educational process. The purpose of this
article is to review the available research on the research
approach to teaching, to describe my own experience of setting
research tasks in teaching mathematics and organizing their
solution by students, to analyze the possibilities of finding
sources of research tasks and creating them independently.

Materials and methods. Methods used: analysis of the
application of individual components of the theory of research
problem solving, analysis of existing studies on the impact of
research results on increasing student motivation. The study
used textbooks on higher mathematics, algebra and number
theory, and the basics of mathematics for higher education
institutions, as well as scientific publications and their

discussions..
Results. The article demonstrates the possibilities of
organizing  students' research activities in  teaching

mathematical courses, using the theory of solving research
problems, analyzes some possibilities of creating research
problems, and considers methods of solving the proposed
research problems (the method of focal object, accumulation of
educational material, brainstorming).

Conclusions. Mathematical courses are a favorable basis for
ensuring research activities of university students. The article
emphasizes the inclusion of research tasks into the learning
process on a regular basis. University professors should improve
their own experience in organizing students' research activities,
as well as the experience of professors from foreign universities
who have been working on the implementation of research-
based learning for some time. It is clear that the transition to this
technology will be long and will require gradual changes in the
curricula of the specialties. Research will also be needed on
methods of increasing student motivation to ensure the
effectiveness of research activities.

K/TOYOBI CJ/IOBA: 0docnidHuybKa 0OisianbHicmb; 00CAiOHUUbKA

3a0aya; ocsimHili npouec;, HernepepsHe MUC/EeHHSA; mexHonoail

HABYAHHA;, Memoou OOCAIOMEHHS,;
0iAnbHICMb; MeEMoOU Mi3HAHHA.

MPOEKMHO-00CNIOHUYbKA

KEYWORDS: research activity; research task; educational
process; continuous thinking; learning technologies; research
methods; project research activity; methods of cognition.
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INTRODUCTION

Setting and solving research problems contributes to the development of science and is a means of attracting young
researchers to new scientific fields. That is why solving research problems is an important part of teaching mathematics. The
introduction of research-based learning into education is specified by the National Doctrine of Education Development of Ukraine
in the XXI century and is being thoroughly studied by domestic and foreign scientists (Bulvinska, 2019; Kozak, 2016; Vorozhbit-
Gorbatyuk et al.,2021).

In the context of research-based learning technology at the university, students are ideally involved in research
conducted by teachers. This understanding of the role of the teacher differs significantly from the vision of the teacher as an
experienced researcher who organizes students' projects and research activities or uses problem-based learning technology in
the educational process. It is clear that today, a large number of teachers are not ready for the full implementation of research-
based learning technology, and this is a task for the future that should be gradually and continuously solved.

Unlike typical tasks, the solution of which is often algorithmic, research tasks require the use of general and special
methods of cognition. Of particular importance are tasks that develop such important mental skills as the ability to generalize,
identify individual cases, reason by analogy, find similarities and differences, etc. The peculiarity of research problems is the fact
that a broad mathematical outlook, ingenuity, and creativity are important for solving them, but, on the other hand, it is precisely
in solving research problems that these qualities are formed.

The important tasks of higher education are to develop such professional competences of graduates as creativity and
flexibility of thinking, the ability to make decisions in non-standard situations, as well as the formation and development of
research competence of higher education students, especially of mathematical specialities. When engaging students majoring in
secondary education in research, it is also desirable to develop their ability to organize and effectively manage students' research
activities (Babak & Vorozhbit-Gorbatyuk, 2021; Proshkin et al., 2018).

Related to the idea of developing research skills in students is the idea of the need to develop so-called non-linear
thinking as a new style of scientific thinking. Thinking in the process of invention, for example, is non-linear, as the intended
objects, knowledge, and end results are initially unknown and gradually determined by self-organized personal and collaborative
efforts. One of the first works on non-linear thinking was the book (Dobronravova, 1990). This idea was backed by numerous
domestic and foreign scientists (Harkki et al., 2021; Kremen, 2005).

When solving research problems, it is necessary to think not only about the relationship between specific concepts but
also between different sections of mathematics and other disciplines (STEM education). The students (and teachers) need to learn
to cope with uncertainty, improvise, and be prepared to analyze the results, which may not be initially foreseeable. The issues of
organizing research activities at different stages of the educational process are discussed at conferences, on the pages of scientific
and popular science journals, where you can find recommendations on effective approaches to developing advanced skills and
thinking necessary to overcome the complex challenges of the modern world (Ammar et al., 2024; Proshkin & Proshkina, 2016).

Realizing the importance of this issue, proactive teachers share their experience of organizing active learning through
clubs, elective courses, and supervising the writing of papers in the Junior Academy of Sciences. Famous scientists take part in
various summer schools. The organization of research activities provides a certain degree of convergence between university
mathematics and school mathematics. The hypothesis that active learning improves performance in science, engineering, and
mathematics is confirmed in the work (Freeman et al., 2014). To do this, 225 studies of student performance in undergraduate
science, technology, engineering, and mathematics (STEM) courses in traditional lecture versus active learning were analyzed.
The results raise questions about the continued use of traditional lectures and support active learning as a desirable, empirically
supported teaching practice. When organizing research activities for pupils or students, a good result can only be expected if the
proposed research tasks are interesting for them and can motivate students to solve them. Stimulating student motivation is the
key issue for achieving the planned learning outcomes. A good course design is essential to keep students motivated to solve the
posed tasks. When using problem-based learning technology, students' independence and the ability to function effectively in
teams are important. Both are considered at work (Nor Farida et al., 2012) as the motivating elements. The work (Hrybiuk, 2022)
describes the results of an experimental study confirming that the use of computer-oriented methodological systems of natural
and mathematical research training provides optimal concentration of educational resources, focus of content, and technologies
for preparing students for research work, an increase in motivation and efficiency of students' learning.

Aim of the study. The most obvious examples of research activities of university students are writing term papers and
qualification papers. But very often this work is sporadic, limited in time, and therefore insufficient to develop research skills. Of
course, it is important to ensure that students are constantly involved in research, to offer research tasks during the study of
disciplines, starting from the first year. This is the most effective way to ensure quality teaching of natural and mathematical
disciplines at all levels of the educational process.

The purpose of this article is to describe own experience of setting research tasks in teaching mathematical disciplines
and organizing their solution by students, to analyze the possibilities of finding sources of research tasks and creating them
independently.
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RESEARCH METHODS

The demonstration of the possibilities of creating research ideas in teaching mathematics courses, analysis of the
application of individual components of the theory of research problem solving, application of the method of accumulation of
the required amount of educational material, the method of focal objects, the structural approach to research problems,
involving students in research discussions, analysis of existing studies on the impact of research results on increasing student
motivation and vice versa.

RESEARCH RESULTS

Setting the research problems under the study of axiomatic theories

In studying the fundamentals of geometry, the students are introduced to various axiomatic theories of the
mathematical structure of Euclidean geometry. The theory based on Gilbert's system of axioms is thoroughly considered.
Acquaintance with other systems of axioms of Euclidean geometry (Weyl, Aleksandrov, Kolmogorov) is important for mastering
the general issues of the axiomatic method, in particular, for developing skills in proving the consistency, independence, and
completeness of axiom systems. It is of considerable didactic and methodological importance to prove the equivalence of
different axiomatic theories of Euclidean geometry, for example, the Gilbert and Weyl theories. For the deep understanding of
this equivalence, it is important to be able to “find the place” of the particular statement in each axiomatic theory, i.e., to build
the sequence of statements whose consequence is this statement. This kind of task can certainly be attributed to research.

For example, let us consider the triangle exterior angle theorem: “the exterior angle of a triangle is greater than every
interior angle that is not adjacent to it”. This theorem plays a very important role in Gilbert's axiomatic theory. It is the
consequence of the first three groups of the axiom system and is used to prove many theorems of absolute geometry
(Gilbert, 1948). The question of its place in Weyl's axiomatic theory is quite natural when studying the basics of geometry.

The organization of the study of this issue can be characterized as the implementation of the process of project research
activity (Grib’yuk & Yunchik, 2016), because it included the following stages: selection of the problem (due to its importance in
Gilbert's axiomatic theory); selection of the search concept, collection and analysis of data (by accumulating the necessary
amount of educational material); transformation of ideas into the structure (taking into account the presence of the structure of
the partially ordered set in the set of statements of the axiomatic theory).

Here is the sequence of statements obtained as the result of the study, each of which is the consequence of the previous
ones and the consequence of which is the theorem on the external angle of a triangle in the axiomatic Weyl theory.

Statement 1. In any triangle ABC the following relation takes place

AB-BC < AC < AB+BC.
Statement 2. In any triangle ABC the following relation takes place:
1) BC = BAcosB + CAcosC ;

2) CA=CBcosC + ABCOsA;

3) AB = ACcosA+BCcosB.

Statement 3. The following inequalities are fulfilled for internal angles in any triangle ABC :

1) cosA+cosB+cosC >1;

2) —cosA+cosB +cosC > —1.

Statement 4. The sum of the cosines of the two interior angles of any triangle is positive.

Statement 5 (on the exterior angle of the triangle). The exterior angle of a triangle is greater than every interior angle
of the triangle that is not adjacent to it.

Proof. Let us demonstrate that the exterior angle « at vertex C of the triangle ABC is greater than angle B.
According to statement 4, for the interior angles B and C we obtain cosB >—-cosC = COS(ﬂ'—C)Z cosa , and consequently

/B<a.
Similar questions can be asked about the triangle angle sum theorem, the Pythagorean theorem, etc.

Examples of the research tasks in the course of algebra and number theory

Let us consider the application of the properties of the reciprocal polynomial for the solution of a special type of third-
degree equation.

The concept of the polynomial plays an important role in algebra. Among the various types of polynomials, the
irreducible polynomial over a field or ring holds a special place due to its possible applications, in particular, in mathematics and
cryptography. Another interesting concept in polynomial theory is the concept of the reciprocal polynomial. This concept is not
so widespread, but it also has applications, for example, in communication theory. Finding some effective combinations of the
properties of the above types of polynomials can be considered as the research task.

For example, it is known that the solution of the equation

a®+bx?+c=0 (1)
uses the Cardano method. In order to apply Cardano formulas directly, equation (1) is reduced to the following form
yi+my+n=0, (2)
. N b c m
using the sequence of the substitutions m=—, n=— and x = y—g.
a a

Let us consider the research task to find the method of reducing equation (1) to the standard form (2) in a different
way, the purpose of which is to familiarize students with the concept of a reciprocal polynomial and its possible applications. Let
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us recall that the reciprocal polynomial f*(x) to the polynomial f (x) can be found with the help of the formula f*(x): X" f(é)
X

where N —the power of the original polynomial. We use the focal object method, which consists in focusing on the properties
of the given object, comparing them with the properties of other objects (possibly randomly selected), formulating original ideas
and implementing them (note that this scheme often includes other methods, such as the brainstorming method with the
qualitative system of questions and analysis of student responses).

The application of these methods led to the following research results. The construction of the reciprocal polynomial
for the polynomial in equation (1) immediately transforms this equation to the form (2), without applying the above substitutions.
In order to write down the roots of the original equation, we use the property of reciprocal polynomials: the roots of the reciprocal
polynomial are inverse to the roots of the original polynomial (Van-der-Varden, 1976). Thus, for the polynomial on the left-hand

side of the equation x%+3x%—20=0 the reciprocal polynomial f7(x) has the form f7(x)= x3[i3+3i2—20J =-20x° +3x+1.
X X

Hence, we obtain the equation 3 _ix_i =0, Which has the standard form. Let us find the roots using Cardano formulas
20 20
xf :1, X =—1+@i ) X;_i_ ‘Ei .Hence x, =2, x, = _5_ V15 i X3= _E+@i - are the roots of the original equation.
2 4 20 4 20 2 2 2 2

Let us consider the application of the properties of the reciprocal and irreducible polynomials in the preparation of
the polynomial for the irreducibility test with the help of the Eisenstein criterion.

This example confirms the fact that research activity can be made more than episodic, demonstrating to students how
the results already obtained form the basis for formulating new research ideas, creating conditions for the implementation of
stereotype removal operators as one of the components of the theory of research problem solving (Grib’yuk & Yunchik, 2016).

In order to test the polynomial for irreducibility over the field of rational numbers, the Eisenstein criterion is used.
Sometimes, to apply this criterion, the polynomial must be transformed by moving to another variable, for example, using the
Horner scheme.

Another way of preparing the polynomial for the application of the Eisenstein criterion arises from the following
property of reciprocal polynomials: the polynomial, reciprocal to an irreducible polynomial, is irreducible (Markov &
Razmyislovich, 1999). For example, in order to prove the irreducibility of the polynomial, let us find the polynomial that is

reciprocal to the original polynomial. We obtain the polynomial f*(x) = x3(l3+ %4.1] = x3+14x+7, for which the application of

the Eisenstein criterion leads to the conclusion that it is irreducible over the field of rational numbers.
Let us consider the study of the concepts of continued fractions and the Stern-Brocot tree.

The continued fraction is the expression Jqg +71, where (g - is an integer, ;,0,,0,... — are natural
ht+——7—
gz +

Oz +-..
numbers (coefficients of the fraction).
Let us note that the continued fraction, which corresponds to a rational number, is always finite. The following symbols
are used to designate it

1
o + 7 =<0, O G > OF N =< g, Gy, G ~11>= G + ——————.
q1+ 1 ql+ 1
.+

t— .
1
Ak O —1+1

The height of the positive rational number N is the sum of the coefficients of the continued fraction corresponding to
that number, i.e. for N =<dg, 4,...,dx > the height is h(n): Oo +0y +...+ 0y .

Stern-Brocot tree (or Pharey tree) is the way of arranging all non-negative irreducible ordinary fractions at the vertices
of the ordered infinite root tree (Fig.1).

o 1
1 T =TT D
1
i/ \ )
2 1
1 2 3 3
/NN /N N
1 2 3 3 4 § 3 4
a = = n 3 3 Y k)
AN AN N N AN 0N N N
i 2 3 _5 ‘_1 5 5 ‘_1 2 7 § 7 E ._‘E 7 5
5 78 37 887 5 4 5 5 4 3 32 1

Fig. 1. Stern-Brocot tree
[wepeno: aemopceka po3pobka. (AHI1.)
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The layer in the Stern-Brocot tree is the set of fractions that are situated at the same distance from its root (fraction E

). The tree contains all rational numbers, and each number occurs only once.
For example, let us consider the first two numbers of the fourth layer of the Stern-Brocot tree:
2 1
—=<0,2,2>=<0,211>0+——"
5 2+i
1

1+=
1

For each of these numbers, the height is equal to the number of layers, that is four. This fact is true for any layer. The
corresponding theorem is formulated in [Lisitsyina et al., 2006], where the reader is invited to prove it. This is the situation for
formulating the research problem.

Using the method of brainstorming in the process of studying Figure 1, we achieve fast (generative) thinking of students,
we propose to formulate the theorem from (Lisitsyina et al., 2006) in the different form (note that the reformulation of the task
is often used, helps to remove stereotypes, find ideas for solving the research problem). Here is this different formulation.

Theorem. The sets of rational numbers of height k and numbers, which belong to the K -th layer of the Stern-Brocot
tree are equal.

Proving it requires some preparation. We will use the special representation of the Stern-Brocot node in the tree: we

write the symbol L if we are moving down and left from the root % of the tree to the given node, and the symbol R if we are
moving down and right. For example, the number 3 corresponds to the code LRL . In (Van-der-Varden, 1976) the symbols L
5

and R correspond to the matrices [1 1] and [l Oj respectively. This allows us to reduce the process of converting the node
1 11

of the Stern-Brocot tree into the regular fraction to multiplying second-order square matrices. In addition, you can identify the
ancestors of this fraction and the layer of the Stern-Brocot tree in which the desired fraction is situated. For example, let us find

the fraction, which corresponds to the symbol L°RL (equivalent notation— LLRL ). Four steps were taken to reach the desired

node, so it belongs to the fifth layer. In matrix form, we have | ?R| = 1 2y1 0yl 1 = 35 . The ancestors of the desired
0 1M1 1/0 1 1 2

fraction are fractions L and 2. According to the Stern-Brocot tree rule, the desired fraction is 3,

5 8

Lemma. The (k +1) -th layer of the Stern-Brocot tree contains exactly 2% nodes whose code sequence is LK , LKIR

- RE.
For example, for kK =3 we have the following code sequence: L®, L’R, LRL, LRR, RLL, RLR, RRL, RRR.
The proof of the theorem consists of two parts:
o The proof of the fact that each node of (k +1) -th layer of Stern-Brocot tree is a rational number of the height (k +l);
e The proof of the correspondence between each rational number of the height (k +1) and certain node of (k +1) -th layer
of Stern-Brocot tree.

Sources of research tasks. Creating research tasks on your own

A good specialist not only solves other people's problems, but also knows how to set and solve his or her own. The
ability to set goals indicates a deep understanding of the situation.

Generalization can be considered as the technique of the obtaining the new problems, including research ones.

Example. The problem “Find the last digit of the sum 1+ 2!+ 3!+ 4!+ ...+ 2012!” can be generalized as follows:

e Find the last digit of the sum 1+ 2! + 3!+ 4! +...+ n! (technique of the parameter input);

e Solve the equation 1+ 2!+ 31+ 41 +... + XI= y2 in natural numbers (the technique of rephrasing the condition).

Example. The generalization of the algorithm for finding the square root of a natural number (without the use of
electronic tools and tables) to the case of the root of any natural power (Artemenko & Styeganceva, 2020).

Remark. One of the main principles of creating such systems of tasks is to gradually complicate the task at each stage
of developing research skills. But there is another side to the generalization method. It is useful for finding ideas for solving certain
problems. For example, to solve the task "Find the value of the expression ~/2022-2023-2024-2025+1 " the idea of moving to

generalization "Find the value of the expression \/x “(x+1)-(x+2)-(x+3)+1 " is productive for finding a way to solve the posed

problem.

Reading of the corresponding literature

For example, scientific, review, and popular articles. Such articles often formulate unsolved problems, possible
generalizations of already solved problems, and questions of interest to the author. In addition, the reader may have his or her
own list of questions, such as “what if...?”, “is the opposite statement true?”, “can the problem be generalized?”, may want to
reformulate the problem, consider the similar problem under different initial conditions, etc. Let us give two examples.

Example. Recently, R-functions introduced by V.L. Rvachev in 1963 have been widely used in various applications
(Rvachev & Sheiko, 1995). They allow solving quite simply the inverse problem of analytic geometry - to write down the equation
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of the curve that bounds the given region. This turns out to be useful in solving problems of mathematical programming, optimal
arrangement of objects in the plane, stability theory, mathematical physics, and others.

In the literature, the definition of R - function and examples of R - functions are given, but there is no example of a
function thatis not R -function. In (Velichko & Stegantseva, 2010), an example of the particular function is given, and it is proved
that it cannot be R -function.

Example. In the course of differential geometry, the curvature and torsion of the spatial curve are studied. In the case
of the curve belonging to the sphere (spherical curve), there is a certain relationship between curvature and torsion, which is
suggested in the collections of problems in differential geometry. Obviously, the question of the existence and form of the
dependence between curvature and torsion of the curve belonging to the surface of Euclidean space other than a sphere is an
example of a research problem. It was solved for a conical surface in (Stegantsev & Grechneva, 2019).

CONCLUSIONS AND PERSPECTIVES FOR FURTHER RESEARCH

The research activity should not be considered as a separate element of the educational process, but should become a
natural part of learning. The paper demonstrates the possibilities of organizing students' research activities in teaching
mathematical courses, using the theory of solving research problems, analyzes some possibilities of creating research problems,
and considers methods of solving the proposed research problems (the method of the focal object, accumulation of educational
material, research discussions). Mathematical courses are a favorable basis for ensuring research activities of university students.
The article focuses on the inclusion of research tasks in the learning process on a regular basis. University teachers should improve
their own experience in organizing students' research activities, as well as the experience of teachers from foreign universities
who have been working on the implementation of research-based learning for some time. It is clear that the transition to this
technology will be long and will require gradual changes in the curricula of the specialties. It will also require research into
methods of increasing student motivation and self-esteem to ensure the effectiveness of research activities.
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