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Hapuanbauii mociOHMK chOpMOBaHUK Yy BIAMOBIAHOCTI A0 MpPOTrpaMu 3
1HO3€MHOI MOBHM 32 MpOQEcCIiHUM CHPAMYBAHHSIM JUIsl CTYIEHTIB 1 Kypcy
crerlajgbHOCTI «MareMaTuKay Ta 1HIIUX MaTeEMaTUYHUX CIIEIlaTi3allii.

HaBuanpHuil Marepian po3TalloOBaHO 3a TEMATUYHUM NPHUHIMIIOM (32
po3AllaMH) Ta Ma€ KOMIUIEKCHUU Xapaktep. JlBa po3fiiM  OXOMIIIOIOTH
HAaBYAJIbHUM Marepias 3 1HO3eMHOI MOBHM MPOQECIHHOTO CHpsIMYBaHHS Ta
30CepeHKYIOThCS Ha 3aCTOCYBAHHI OTPUMAHUX 3HAHb HA MPAKTHILI.

PobGoTa 3a TemMor0 B Mexkax OIHOTO PO3JUTY OpraHi3oByeThCs Ha 0Oasi
TeKCTy MpodeciiHOro, JEeKCHYHMX BIIpaB Ta 3aBAaHb KOMYHIKAaTHBHOTO
XapakTepy npodeciiiHOro Ta 3arajibHOTo CIIPSIMYyBaHHS, TEKCTIB ISl JOAATKOBOTO
YUTaHHS, CHCTEMH BIIPAB PEMPOTYKTUBHOTO Ta TBOPUYOTO Xapakrepy. IlociOHuk
BMIIIIY€ 3aBIAaHHS JIJI1 CAMOCTIMHOI pOOOTH CTYACHTIB Ta BIPABH JJIsI KOHTPOJIIO
yMiHb Ta HABUYOK CTY/JEHTIB.

3ameeporiceno 00 OPyKy Ha 3aciOaHHi 64eHOoi paou
Yepkacvkoco Hayionanonozo ynigeepcumemy
imeni bozoana XmenvHuuvkozo
npomoxon Ne 1 6io 19.02.2025



INIEPEIMOBA

HapuanbHuii MOCIOHMK TpU3HAYAETHCSA JJIA CTYASHTIB CHEliaIbHOCTI
«MaremaTrka» Ta IHIIMX MaTeMAaTUYHHUX croerjamizamii. Mera mociOHWKa —
(dopMyBaTH y CTYIEHTIB HaBUYKW YUTAHHS Ta PO3YMIHHS JiTeparypu (haxoBoi
TEMaTUKH Ha OCHOBI aKTHWBI3allli 3HaHb NPOQECiiiHOI JEKCUKH Ta OCHOB
rpaMatuku. [lopsin 3 UM y TOCIOHMKY pealli3yeThbCsl METa KOMILJIEKCHOTO
OBOJIOJIIHHSA CTYJ€HTaMU BCiMa BHJIaMH MOBJICHHEBOI JISUIBHOCTI HAa OCHOBI
KOMYHIKaTHBHOTO MIXOy /10 BUBYEHHS 1HO3eMHOT MOBH. [lociOHUK Oa3yeTbes
Ha PI3HOMAHITHOMY aBTEHTHUYHOMY Marepiaii, sSIKHid miai0paHo 3 ypaxyBaHHIM
KOMYHIKaTHUBHOTO MIAXOJy y BHUBYEHH1 AHIIIIMCHKOI MOBH Ta CHPSIMOBAHO Ha
PO3BUTOK MO3UTUBHOT MOTHUBAILII1 10 BUBUCHHS 1HO36MHOT MOBH.

HapuanpHuii  marepianm  mpodeciiHOro  COpsIMyBaHHS — HOCIOHHMKA
PO3MOJIITIEHO Ha JBa TeMaTUYHUX po3aum “Mathematics” ta “Number Theory”,
TEKCTOBMM Marepiajl SKMX 3rPYyHOBAaHO 3a TaKMMH TeMaMH MNpoQeciiHOro
IHTEpeCy CTYIEHTIB, SIK BCTYIl JI0 MaTeMaTHKH, aiaredpa, reoMeTpis, aHaji3 Ta
MaTeMaTU4Hl Teopii, a TAaKOXK TEOpis YUCe, ii ICTOPUYHHUIA aCIeKT Ta 3HAYCHHS,
Tomo. KoxHuil po3zii, B CBOIO Yepry, BMIILYE OCHOBHHUI TEKCT MPOQPECIHHOTO
CIpsIMyBaHHSI Ta KOMIUIEKC BIIPaB, SIK1 3 PI3HUX CTOPIH BUCBITIIOIOTH TEMY, Ta
TEKCTIB, Kl HECYTh JOJATKOBY 1H(OpPMAIlil0 3a MEBHOK TeMaTukoro. KoxeH
O3/ 3aKIHYYETHCA TEMATUYHUM TEPMIHOJOTTYHUX CIIOBHUKOM.

KomyHikaTuBHI BIpaBM MarOTh PI3HOTUIAHOBUN BIUIMB HA HaBYAIbLHUN

poleC Ta CTUMYJIIOIOTh MI3HABAIBHUM 1HTEpEC 0COOUCTOCTI CTYACHTA.



Unit |
Mathematics
Lesson 1

Introduction to Mathematics

(From Thinking of a Career in Applied Mathematics? | SIAM". www.siam.org.

Retrieved 2018-07-30.

Wigner, Eugene (February 1960). "The Unreasonable Effectiveness of Mathematics in the
Natural Sciences”. Communications in Pure and Applied Mathematics. 13 (1): 1-14.
Bibcode:1960CPAM...13....1W. d0i:10.1002/cpa.3160130102. ISSN 0010-3640. S2CID
6112252. Archived from the original on 2018-08-10. Retrieved 2018-08-07.)

What Is Math?

Mathematics is the science and study of
the topics of numbers, formulas and
related structures, shapes and the spaces
in which they are contained, and quantities

and their changes.

Mathematics is the study of
numbers, shapes, and patterns.
The word comes from the Greek
mathema, meaning "science,
knowledge, or learning”, and is
sometimes shortened to math or
maths.

It is the study of:

e Numbers: including how
things can be counted.

e Structure: including how things are organized, but also how they can be or
could have been. This subfield is usually called algebra.

e Place: where things are, and spatial arrangement, including arrangements
of spaces themselves. This subfield is usually called geometry.

e Change: how things become different. This subfield is usually called

analysis.

Applied math is useful for solving problems in the real world. People
working in business, science, engineering, and construction use mathematics.

1. Find the English equivalents in the text:

Arithmetic )
Algebra )
Branches
of Geometry
Mathematics /
Trigonometry

\—< Calculus )

BuBuenHs quCell,
HOXOJIUTH 3, O0yTH CKOPOUYECHUM J0,
paxyBaTH, HAPO3ALT (MArainys3b),
IPOCTOPOBE pO3TallyBaHHS,
Ha3MBaTH, NpUKJIaAHA
MaTeMaTuKa, Hayka, I1HXeHepis,
OyIIBHUIITBO, BAKOPUCTOBYBATH.



2. Translate the following terms and phrases:
Mathematics, number,
_ shape, pattern, structure, subfield,
algebra, spatial  arrangement,

W  —— geometry, analysis, applied math,
& e — business, science, engineering,
1 |

construction.
rprpeprprpng EBEBE]

3. Match the terms and their definitions:

1 | algebra involves the application of mathematics to problems
which arise in various areas, e.g., science, engineering
or other diverse areas

2 | geometry the science and study of quality, structure, space, and
change

3 | analysis the branch of mathematics dealing with limits and
related theories, such as differentiation, integration,
measure, infinite series, and analytic functions

4 | mathematics | a branch of mathematics concerned with properties of
space such as the distance, shape, size, and relative
position of figures

5 | applied a branch of mathematics that uses mathematical
mathematics | statements to describe relationships between things that
vary

4. Complete the sentences using the following terms and phrases:

mathematics

algebra

mathematical analysis
geometrical concepts
applied mathematics

statanalytica.com




1) Mathematics focuses on abstract concepts and theoretical problems, while

emphasizes solving real-
world problems using mathematical techniques.

2) Is the science of structure, order,
and relation that has evolved from elemental practices of counting,
measuring, and describing the shapes of objects.

3) serves as a common foundation
for many research areas of pure and applied mathematics.
4) involves variables like X, vy, z,

and mathematical operations like addition, subtraction, multiplication, and
division to form a meaningful mathematical expression.

5) The basic are dependent on
three basic concepts: the point, line and plane.

5. Agree or disagree with the statements:
1) The word mathematics
e comes from the Roman word
. meaning "science".
e 2)  Mathematics is the study of
m numbers, shapes, and patterns.
Branches of Mathematics 3) Algebra is the subfield of
A\ ‘—za mER ") mathematics about spatial

N A% Il J / arrangement.
i& ) ' it & 4)  Geometry is about structure:
including how things are organized.

5) The subfield about change and how things become different is usually
called analysis.
6) Numbers are useful for solving problems in the real world.

6. Read the text and put 2 questions to it for the group discussion:

In the world of
math, there are different
paths students can take,
whether that is choosing
number  dpalysiy|  CiFerntial pure  mathematics  or
- theory | st applied mathematics. What
N, geomelry sprosmation is the difference between

’ pure math vs. applied
math?

Pure Math Applied Math

algebra



“Pure” math describes studying or working in the field of theoretical or
abstract mathematics to further mathematical knowledge.

Applied mathematics is the application of mathematical methods in various
fields, such as physics, computer science, engineering, business, biology,
information technology, and much more.

7. Look at the scheme and say what careers students majoring in
mathematics can choose and what you would choose:

Maths
teacher/
lecturer

Statistician

Actuary/
Insurance

Accountancy
Mathematics

Banking \
Careers

wekent.acuk /careers /Maths.htm

Operational
Researcher

Computing

Other careers
E.g. sales/HR/
administration

Postgraduate
study

Engineering
maths

Bruce Woodcock, hw@kent ac.uk
University of Kent Careers Sarvice

8. Answer the questions for summary:

1) What does

mathematics study?

2) What s the origin of the

icall,  Operational Research word mathematics?

. 3) What studies does

mathematics include?

» s, Mumedial 4) What does algebra
study?

5) What does geometry

s Ngahe B focus on?
Geometry




6) What subfield of mathematics studies change of things and how things
become different?

7) What is applied mathematics useful for?

8) What is the difference between pure math and applied math?

9) What careers can students majoring in mathematics choose?

10) What job relating to mathematics would you choose?



Lesson 2
Algebra

(From "Algebra Introduction”. Math is Fun. Retrieved from:
https://www.mathsisfun.com/algebra/introduction.html 11 April 2013.)

Introduction to Algebra Algebra means “reunion of
broken parts” from the Arabic

language. Algebra is a part of
mathematics. It uses variables to
represent a value that is not yet known
The combination of each letters and or can be replaced with any value.

i symbols are called “Algebraic Expressions”. When an equal Slgn (:) is used’ this is
called an equation. A very simple
equation using a variable is: 2+3=x .
In this example, x=5, or it could also
be said that “x equals five”. This is

Algebra is the use of letters and symbols to
represent values and their relations,
especially for solving equations.

called solving for x.

Besides equations, there are inequalities (less than and greater than). A
special type of equation is called the function. This is often used in making graphs
because it always turns one input into one output.

Algebra can be used to solve real problems because the rules of algebra
work in real life and numbers can be used to represent the values of real things.
Physics, engineering and computer programming are areas that use algebra all the
time. It is also useful to know in surveying, construction and business, especially
accounting.

People who do algebra use the rules of numbers and mathematical
operations used on numbers. The simplest are adding, subtracting, multiplying,
and dividing. More advanced operations involve exponents, starting with squares
and square roots.

Algebra was first used to solve equations and inequalities. Two examples
are linear equations (the equation of a straight line) and quadratic equations,
which has variables that are squared (multiplied by itself).

1. Find the English equivalents to the text:
O3Hauatv, BUKOPHCTOBYBATH
Introducto ry Algebra 3MiHHI, MPEACTABIATH, 3HAYCHHS,
3aMIHSITH, 3HAK PIBHOCTI,
pPO3B’sA3yBaHHS MJIsi X, KPIM DIiBHSHb,
(3 X 3) ( 4 X3 4) CTBOpeHHsI rpadikiB, MepeTBOPIOBATH,
Y Y BUpIIIYBAaTH  peaibHI  MpoOieMu,
¢izuka, 1HXEHepis, KOMII IOTepHE
_— porpaMyBaHHsI, Teo/1e311, Oy 1IBHUIITBI,
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Oi3Heci, Oyxrairepis, 3aiiMatucs anre0poro, JoJaBaHHS, BlJIHIMaHHI,
MHOKEHHSI, [ICHHS, CKJIaJIHI oOmepamii, TOKa3HWKH CTEMeHs, KBajpar,
KBaJ[paTHUHN KOPiHb, JIIHIMHE PIBHAHHS, KBaJpaTHE PIBHSIHHS, MHOXKHUTH.

2. Translate the following terms and phrases:
Variable, to represent a

value, equation, inequality,
2 9 2 graph, physics, engineering,

L 5 & computer programming,
3x°— 2xy g ol surveying, construction,

[ ! accounting, adding, subtracting,

3 4 3 4 3 multiplying, dividing, exponent,

square, square root, linear
equation, quadratic equation.

3. Match the notions and their definitions:
1 | physics the study of using scientific principles to design and
build machines, structures, and other things, including
bridges, roads, vehicles, and buildings
2 | engineering | thetechnique, profession, art, and science of determining
the terrestrial two-dimensional or three-dimensional
positions of points and the distances and angles between
them
3 | surveying the process of recording financial transactions pertaining
to a business
4 | construction | the branch of science that deals with the structure of
matter and how the fundamental constituents of the
universe interact
5 | accounting the art and science of forming objects, systems, or
organizations

4. Complete the sentences with the following words and phrases:

Simplify Algebraic Expressions

construction
surveying
physics
8x+4+3(2x—3) accounting

3xH)(4x> ¢
(3x7)(4x7) =)

engineering

11



1) Is the science or profession of developing
and using nature's power and resources in ways that are useful to people.

2) Is the process where contractors build
structures that serve a particular purpose.

3) The main objective of IS to determine the
relative position of any objects or points on the earth.

4) The main goal of IS to record and report a
company's financial transactions, financial performance, and cash flows.

5) itself is studying the natural world and the
interactions between objects and energy in any given environment.

5. Agree or disagree with the statements:

. ) 1) The word algebra from the
EVGIUGTIHQ Expressuons English language means “reunion
of broken parts”.

e 2 2) Algebraisa part of arithmetic.
X + 5Y - ny 3) When an equal sign (=) is
used, this is called an equation.
X - 5 y - 4 4) A special type of equation is
called the function.
5) Equation is often used in

making graphs.
6) Algebra cannot be used to solve real problems.
7) The simplest operations ai algebra are adding, subtracting, multiplying, and
dividing.
8) Quadratic equations are the equation of a straight line.

6. Read and translate the definitions:

[Z2X%]+ 5|= %2 - 6x

Term Expression

Ferm A word or phrase used to describe a thing or to

express a concept
l{\prcssiun : It 1s a mathematical sentence; it doesn’t have
in ¢qual sign
Iquumn It is a complete Mathematical sentence that
udes a sign of equality

) I ‘ / - g . -~

‘ 7/

—
A\ v /5 -~ ‘\\ / -

12



7. Read the expression and answer the questions:

Language of Algebra

2. Given the expression 3a+7b+1
a) How many terms are there?
b) What are the variable terms?
c) What is the constant term?

8. Look at the side and answer the question:
What should we do to translate a verbal phrase into an algebraic

expression?

Lesson 1: Algebraic Expressions
Write Expressions
To translate a verbal phrase into an algebraic
expression, the first step is to define a variable.
When you define a variable, you choose a
variable to represent an unknown quantity.

2014.

9. Read the text and put 2 questions to discuss them in the group:
(From "History of Algebra”. UCS Louisiana. Archived from the original on 9 October
Retrieved from:

https://web.archive.org/web/20141009100628/http://www.ucs.louisiana.edu/~sxw8045/histor

y.htm 11 April 2013)

VETITY IS
(RPN I s

V

Early forms of algebra were developed by
the Babylonians and Greek geometers such as
Hero of Alexandria. However, the word “algebra”
is a Latin form of the Arabic word Al-Jabr
(“casting”) and comes from a mathematics book
Al-Magala fi Hisab-al Jabr wa-al-Mugabilah,
(“Essay on the Computation of Casting and
Equation”) written in the 9th century by a Persian
mathematician, Muhammad 1bn Miusa al-

13
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Khwarizmi, who was a Muslim born in Khwarizm in Uzbekistan. He flourished
under Al-Ma'moun in Baghdad, Irag through 813-833 CE, and died around 840
CE. The book was brought into Europe and translated into Latin in the 12th
century. The book was then given the name “Algebra”. (The ending of the
mathematician's name, al-Khwarizmi, was changed into a word easier to say in
Latin, and became the English word algorithm).

10.Answer the following questions for summary:
1) What does the word algebra

mean?
2) What does algebra use
Expﬂnd variables for?

3) What is an equation?
i + 4) What is function?
(3X ZY) (3x ZY) 5) What is often used in making
graphs?
6) Why can algebra be used to
solve real problems?

7) What areas use algebra?

8) What rules do people who do algebra use?

9) What are the simplest operations in algebra?

10) What are more advanced operations in algebra?

14



Lesson 3
Geometry

(From encyclopedia Brittanica. Retrieved from:
https://www.britannica.com/science/geometry )

Geometry is the branch of
mathematics concerned with the
shape of individual objects, spatial
relationships  among  various
objects, and the properties of
surrounding space. It is one of the
oldest branches of mathematics. Its
name is derived from Greek words

meaning “Earth measurement”.

Eventually it was realized that geometry need not be limited to the study of
flat surfaces (plane geometry) and rigid three-dimensional objects (solid
geometry) but that even the most abstract thoughts and images might be
represented and developed in geometric terms.

In several ancient cultures there developed a form of geometry suited to the
relationships between lengths, areas, and volumes of physical objects. This
geometry was codified in Euclid’s Elements about 300 BC on the basis of 10
axioms, or postulates, from which several hundred theorems were proved by
deductive logic. The Elements epitomized the axiomatic-deductive method for
many centuries.

1. Find the English equivalents in the text:
dopma  okpeMHUX 00 €KTIB,

IIPOCTOPOBI CITIBBITHOIIICHHS,
BJIACTUBOCTI HaBKOJIHUIITHOTO
GEOMETRY IpPOCTOPY, BUMIPIOBAHHS,  IIJIOCKA

MOBEPXHS, TBEP/I1 TPUBUMIPHI 00’ €KTH,
BIAMOBIAATH 3B fA3KaM, JOBXXHHA,
mioma, o0’eM (i3MYHUX 00 €KTIB,
Ooytu JIOBEJICHHUM, BTLIIOBATH

aKClOMaTUYHO-/ICTYKTUBHUM METO/I.

15
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2. Translate the following terms and phrases:
Branch of mathematics, shape,
)l spatial relationships, object, property,
surrounding space, measurement, plane
s‘hﬂpes geometry, solid geometry, abstract
"« «7 thoughts, geometric term, length, area,
volume, physical object, axiom,
~ postulate, theorem, deductive logic,
axiomatic-deductive method.

fl Ll A e ' e )
L v S M

3. Match the terms and their definitions:

1 |solid an unprovable rule or first principle accepted as true
geometry because it is self-evident or particularly useful

2 |three- a shape with two dimensions, such as width and height
dimensional
figure

3 |plane a system of measuring flat, two-dimensional shapes
geometry

4 | two- a solid figure or an object or shape that has three
dimensional | dimensions— length, width, and height
shape

5 |axiom the geometry of three-dimensional Euclidean space

4. Complete the sentences with the following terms and phrases:

Geomet ry | three-dimensional figures
plane geometry

axiom
two-dimensional shape
| solid geometry

1) includes the measurements of volumes
of various solid figures (three-dimensional figures).

2) include pyramids, cylinders, cones,
spheres, and prisms.

3) An example of a IS a rectangle or a
circle.

16



4) If you use a protractor to measure the angle of a triangle, you're
doing :

5) The word comes from a Greek
word meaning “worthy.”

5. Read a paragraph and say what analytic geometry is and who
initiated analytic geometry.

Analytic geometry was initiated by the
French mathematician René Descartes (1596—
1650), who introduced rectangular coordinates
to locate points and to enable lines and curves
to be represented with algebraic equations.
Algebraic geometry is a modern extension of
the subject to multidimensional and non-
Euclidean spaces.

6. Read a paragraph and say what practical problems initiated
differential geometry and who characterized it.

The German mathematician Carl Friedrich
Gauss (1777-1855), in connection with practical
problems of surveying and geodesy, initiated the
field of differential geometry. Using differential
calculus, he characterized the intrinsic properties
of curves and surfaces. For instance, he showed
that the intrinsic curvature of a cylinder is the same
as that of a plane, as can be seen by cutting a
cylinder along its axis and flattening, but not the
same as that of a sphere, which cannot be flattened
without distortion.

17



7. Look at the slide and name plane shapes in English and Ukrainian:

i cuemath
THE MATH EXPERT

ANE®

PLANE FIGURE

Plane Shapes

* Two-dimensional (2D) shape

* Any set of points on a plane

 Includes polygons and any flat
shape (circles, triangles,
quadrilaterals, parallelograms)

e

8. Look at the slide and name solid shapes in English and Ukrainian:

Solid Shapes

Cuboid Cube Sphere Cylinder Cone

"

Sqguare-based Triangular-based Triangular Prism  Hexagonal Prism
pyramid pyramid

¢ ¢

18




9. Agree or disagree with the statements:

Geometry: Perimeter and Area

/.‘. A
G 4

4

Triangle Square Elipse Diamond
= Ta,
i |

A

%

Circle Rectangle Star Hoart

1) Geometry is  the
branch of algebra concerned
with the shape of individual
objects.

2) Geometry is a new
branch of mathematics.

3) The word geometry is
derived from Latin word
meaning “Earth measurement”.
4) Analytic geometry was
initiated by the German
mathematician Carl Friedrich
Gauss.

5) Differential geometry

was initiated by the French mathematician René Descartes.

SOLID FIGURE

* Three-dimensional
(3D) shape S
* Has depth and takes

up space rochrcuicy

6) Using differential calculus, Carl Friedrich Gauss characterized the
intrinsic properties of curves and surfaces.
7) Differential geometry was initiated in connection with practical

problems of surveying and geodesy.

19



10.Answer the following questions for summary:

Gepwiel ry

* Branch of mathematics
concerned with the

properties and relationships o r
of points, lines, angles, ‘

curves, surfaces, and solids '
* The visual study of shapes, \J
sizes, patterns, and positions  _

6) What is two-dimensional shape?

7) What are the examples of plane shapes?
8) What is three-dimensional shape?

9) What are the examples of solid shapes?

20

1) What branch of
mathematics is geometry?
2) Is geometry new branch
of mathematics?
3) What does the word
geometry mean?
4) What does  plane
geometry study?
5) What  does  solid
geometry study?



Lesson 4

Analysis

(From Encyclopedia Brittanica. Retrieved from:
https://www.britannica.com/summary/analysis-mathematics )

_ Analysis is a field of mathematics

that incorporates the methods of algebra and
calculus—specifically of limits, continuity,
and infinite series—to analyze classes of
functions and equations having general
properties (e.g., differentiability). Analysis
builds on the work of G.W. Leibniz and
Isaac Newton by exploring the applications
of the derivative and the integral. Several
distinct but related subfields have
developed, including the calculus of variations, differential equations, Fourier
analysis, complex analysis, vector and tensor analysis, real analysis, and
functional analysis.

Numerical analysis is a branch of applied mathematics that studies methods
for solving complicated equations using arithmetic operations, often so complex
that they require a computer, to approximate the processes of analysis (i.e.,
calculus). The arithmetic model for such an approximation is called an algorithm,
the set of procedures the computer executes is called a program, and the
commands that carry out the procedures are called code. An example is an
algorithm for deriving © by calculating the perimeter of a regular polygon as its
number of sides becomes very large. Numerical analysis is concerned not just
with the numerical result of such a process but with determining whether the error
at any stage is within acceptable bounds.

1. Find the English equivalents in the text:

""""" s lany3p MaTEMaTHUKH,
MOEIHYBAaTH METONU, OOMEXKEHHs,
‘ HEMEPEPBHICTh, HECKIHYCHHHUU psif,
3arajbHa BJIACTHBICTB,
3 nudepeHIinoBaHICTb, JIOCIIIUTH
3aCTOCYBaHHA  IOXIJHOI,  OKpeMi
rajiysi, 1oB’s3aHl ranysi, BapialiiiHe
YUCJICHHS, TEH30pHUI aHaJis,
pealbHUI aHai3, YUCIIOBHM aHai3,
PO3/1T TPUKIAJHOI MAaTeMaTHKH, TMEPUMETp MPaBUIBLHOTO OaraToKyTHUKA,

BU3HAYUTH MIOMUJIIKY, B IPUMHATUX MEXKaX.

T i

2. Translate the following terms and phrases:

21
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Algebra, calculus, limits,
continuity,  infinite  series,
differentiability, derivative, the
integral, the calculus of
variations, differential
equations, Fourier analysis,
complex  analysis,  vector
analysis, tensor analysis, real
analysis, functional analysis,
numerical analysis, applied
mathematics, complicated

equations, arithmetic operations, often so complex that they require a computer,
to approximate the processes of analysis, algorithm, program, code, the perimeter
of a regular polygon, the error.

3. Match the notions and their definition:

1 | applied
mathematics

a procedure for solving a mathematical problem (as
of finding the greatest common divisor) in a finite
number of steps that frequently involves repetition of
an operation

2 | numerical

the application of mathematics to problems which

analysis arise in various areas
3 | algorithm a sequence or set of instructions in a programming
language for a computer to execute
4 | program the set of instructions, or a system of rules, written in
a particular programming language
5 |code an area of mathematics and computer science that

creates, analyzes, and implements algorithms for
obtaining numerical solutions to problems involving
continuous variables

4. Complete the sentences using the following terms and phrases:

program
applied mathematics
coding

algorithm

numerical analysis
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1) Is good
for two things: (1) identifying and
understanding numerical errors; (2) learning
numerical computation algorithms for solving
differential  equations, linear  systems,
differentiation, and integration.

2) An ,
especially in mathematics, is a step-by-step
procedure that can be used to solve
computations or other  mathematical
problems.

3) A computer , also known as an
application, is a system of one or more coded commands that you use to
complete an action on your device.

4) Is used in various fields, such as physics,
computer science, engineering, business, biology, information technology,
etc.

5) creates a set of instructions for computers to follow.

shutterstock com + 243793336

5. Agree or disagree with the statements:

1) Algebra is a field of
mathematics that incorporates the
methods of algebra and calculus.
2) Analysis builds on the work of
G.W. Leibniz and Isaac Newton.
3) Mathematics is a branch of
applied mathematics that studies
methods for solving complicated
equations.

4) The arithmetic model for such an approximation is called a program.

5) The set of procedures the computer executes is called an algorithm.

6) The commands that carry out the procedures are called code.

6. Read the text and answer the following questions:
1) Who developed calculus?
2) What is the importance of calculus nowadays?
3) What do you know about Gottfried Wilhelm Leibniz?

Two Mathematicians
(From encyclopedia Britannica. Retrieved from:
https://www.britannica.com/science/calculus-mathematics )
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; Two mathematicians, Isaac
| Newton of England and Gottfried
¢ Wilhelm Leibniz of Germany, share
© credit for having independently
developed the calculus in the 17th
| century. Calculus is now the basic
entry point for anyone wishing to study
| physics, chemistry, biology,
economics, finance, or actuarial
science. Calculus makes it possible to
solve problems as diverse as tracking
the position of a space shuttle or predicting the pressure building up behind a dam
as the water rises. Computers have become a valuable tool for solving calculus
problems that were once considered impossibly difficult.

Gottfried Wilhelm Leibniz (born June 21, 1646, Leipzig, Germany —died
November 14, 1716, Hanover, Germany) was a German philosopher,
mathematician, and political adviser, important both as a metaphysician and as a
logician and distinguished also for his independent invention of the differential
and integral calculus.

7. Read the text and put 4 questions for the group discussion:

Isaac Newton
(From encyclopedia Britannica. Retrieved from:
https://www.britannica.com/biography/lsaac-Newton )

Isaac Newton (born December 25,
1642, Woolsthorpe, Lincolnshire, England
died March 20, 1727, London) was an
English physicist and mathematician who
was the culminating figure of the Scientific
Revolution of the 17th century.

; In optics, his discovery of the

composition of white light integrated the
phenomena of colours into the science of
light and laid the foundation for modern
physical optics.

In mechanics, his three laws of motion,
the basic principles of modern physics,
resulted in the formulation of the law of
universal gravitation.
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In mathematics, he was the original discoverer of the infinitesimal calculus.

Newton’s Philosophiae Naturalis

Principia Mathematica (Mathematical

Principles of Natural Philosophy, 1687) was one of the most important single

works in the history of modern science.

8. Answer the following questions for summary:
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6) What is called algorithm?

1) What
incorporate?
2) Whose works does analysis
builds on?

3) What do you know about
Gottfried Wilhelm Leibniz?

4) What do you know about
Isaac Newton?

5) What is numerical analysis?

does analysis

7) What is the name of the set of procedures the computer executes?

8) What is code?

9) What is numerical analysis concerned with?
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Lesson 5
Mathematics theories

(From Encyclopedia Brittanica. Retrieved from:
https://www.britannica.com/summary/analysis-mathematics )

Number theory is a branch of
mathematics concerned with properties of and
relations among integers. It is a popular subject
among amateur mathematicians and students
because of the wealth of seemingly simple
problems that can be posed. Answers are much
harder to come up with. It has been said that
any unsolved mathematical problem of any
interest more than a century old belongs to
number theory. One of the best examples,
recently solved, is Fermat’s last theorem.

Automata theory is body of physical and logical principles underlying the
operation of any electromechanical device (an automaton) that converts
information input in one form into another, or into some action, according to an
algorithm. Norbert Wiener and Alan M. Turing are regarded as pioneers in the
field. In computer science, automata theory is concerned with the construction of
robots from basic building blocks of automatons. The best example of a general
automaton is an electronic digital computer. Networks of automata may be
designed to mimic human behaviour.

1. Find the English equivalents in the text:

R R Teopiss umcen, BIACTUBOCTI,
e W = 1 3B’A3KH, I[iie 4YHCIO, MAaTeMaTHK-
: @Y # amaTop, BeJMKa KiIBKICTH IPOCTHX
® NumBeR ” 3aBIaHb, IPUAYMaTH, HEPO3B’sI3aHa
ofs T"eORY ¥: MaTeMaTM4yHa  3aj]ada, HaJeXaru,

2 Teopema ®epma, Teopis a].STOMaTiB,

77 = X @ CYKYITHICTb, JIEKaTH B OCHOBI po0OTH,

X & CIIEKTPOMEXaHIYHU HPUCTPI,
IIEPETBOPIOBATH BBEJICHY

iH(opMaiIito, BIIMOBIAHO A0 aIrOPUTMY, BBOKATHUCS MioHEpamH, iHGOpMaTHKa,
KOHCTPYIOBaHHS po0OOTIB, OyTH po3po0eHi, IMITYBaTH JIFOJACHKY MOBEAIHKY.

2. Translate the following terms and phrases:
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Automata theory _ Number theory, property, relations,
integer, mathematical problem, Fermat’s

4 ~| theorem, automata theory, logical principle,
electromechanical device, automaton, to
Combinational logic convert information input, algorithm,
Finite-state machine computer science, the construction of robots,
I building block, electronic digital computer,
human behaviour.
\_ Turing Machine J

3. Match the terms (1-5) with the definitions (a-e):

| 'h 1) Integer
©) : 2)Mathematical problem
. :9’:;;(25’1’ ;_:{;(;{»s!mc: computing devices, or 3) Number th eory
® Autematon = an abstract computing device 4)Aut0mata theory
® A fundamental question in computer sciende: 5) Robot

ind out whit different models of macinnes can do and
cannot do

The

theory of compufalion

* Computability vs. Complexity

a) a problem that can be represented, analyzed, and possibly solved, with
the methods of mathematics

b) a machine—especially one programmable by a computer—capable of
carrying out a complex series of actions automatically.

c) the study of abstract machines and automata, as well as the
computational problems that can be solved using them

d) awhole number (not a fractional number) that can be positive, negative,
or zero

e) a branch of pure mathematics devoted primarily to the study of the
integers and arithmetic functions

4. Complete the sentences using the following terms and phrases:

automata theory

a b’—(a+b)(a b) Lt
(a+b)’=a’+2ab+b? 3 >€'= robot

neutral integer
atebP=(a-b)a+abHb) ¥ )gd mathematical problem
number theory

COS2X=C05"X-5in’X 3

(X y)),:xa ya w

&3

Auls-q-er/.

(q+q ezZ- (e=¢(q'
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1) is the study of the integers (e.g. whole
numbers) and related objects.

2) involves solving the issue step by step, checking the solutions, and
translating them back into the original context for testing and prediction.

3) deals with the logic of computation with
respect to simple machines, referred to as automata.
4) A i a type of automated machine that can

execute specific tasks with little or no human intervention and with speed
and precision.
5) Zero is known as the

5. Agree or disagree with the statements:

1)  Automata theory is a branch

of mathematics concerned with

properties of and relations among

integers.

2) Any unsolved mathematical

problem of any interest more than a

century old belongs to number

theory.

3)  One of the best examples of
automata theory is Fermat’s last theorem.

4) Number theory is body of physical and logical principles underlying the
operation of any electromechanical device.

5) Fermat is regarded as a pioneer in the field of automata theory.

6) In computer science, automata theory is concerned with the construction
of robots from basic building blocks of automatons.

7) The best example of a general automaton is an electronic digital computer.

6. Look at the slide and answer the questions:
1) What is mathematics called?
2) What is number theory called?
3) What is the role of integers?
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NUMBER THEORY

Carl Friedrich Gauss, a great mathematician, once
remarked that “mathematics is the queen of sciences, but
number theory is the queen of mathematics”. Number
theory is the simplest of all types or branches of
mathematics that even those without much mathematical

training find it very interesting.
Properties of Integers

The set of integers (denoted by 2)
Z=4...,-3;-2,-1,0. 1,2, 3, ...}

plays a significant development of the concept of number.
It possessed properties that developed mathematical ideas

and expounded salient facts.

7. Read the text and put 4 questions to discuss in the group:

Frobability Formulo

Number of favorable to A

“IE= Total number of possible outcomes

Probability theory is a
branch of mathematics that deals
with analysis of random events.
Probability is the numerical
assessment of likelihood on a scale
from O (impossibility) to 1
(absolute certainty). Probability is
usually expressed as the ratio

between the number of ways an event can happen and the total number of things
that can happen (e.g., there are 13 ways of picking a diamond from a deck of 52
cards, so the probability of picking a diamond is 13/52, or 1/4).

Probability theory grew out of attempts to understand card games and
gambling. As science became more rigorous, analogies between certain
biological, physical, and social phenomena and games of chance became more
evident (e.g., the sexes of newborn infants follow sequences similar to those of
coin tosses). As a result, probability became a fundamental tool of modern
genetics and many other disciplines. Probability theory is also the basis of the
insurance industry, in the form of actuarial statistics.
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8. Read the text and put 3 questions to discuss them with the
groupmates:

Norbert Wiener
Norbert Wiener (born Nov. 26, 1894,
Columbia, Mo., U.S.—died March 18,
1964, Stockholm, Swed.) was an
American mathematician who established
the science of cybernetics. He attained
international renown by formulating some
of the most important contributions to
mathematics in the 20th century.
Wiener, a child prodigy whose education
2 was controlled by his father, a professor of
Slavonic Ianguages and literature at Harvard University, graduated in
mathematics from Tufts College (now Tufts University, Medford, Massachusetts)
in 1909 at the age of 14. He spent a year at Harvard as a graduate student in
zoology but left after he found that he was inept at laboratory work. At his father’s
suggestion, he began to study philosophy, and he completed a Ph.D. at Harvard
in 1913 with a dissertation on mathematical logic.

9. Read the text and put 3 questions to discuss them with the
groupmates:
Alan Turing

Alan Turing (born June 23, 1912,
London, England—died June 7, 1954,
Wilmslow, Cheshire) was a British
mathematician and logician who made
major contributions to mathematics,
cryptanalysis, logic, philosophy, and
mathematical biology and also to the new
areas later named computer science,
cognitive science, artificial intelligence,
and artificial life.

The son of a civil servant, Turing was educated at a top private school. He
entered the University of Cambridge to study mathematics in 1931. After
graduating in 1934, he was elected to a fellowship at King’s College (his college
since 1931) in recognition of his research in probability theory.

His design for the Automatic Computing Engine (ACE) was the first
complete specification of an electronic stored-program all-purpose digital
computer.

Turing was a founding father of artificial intelligence and of modern
cognitive science, and he was a leading early exponent of the hypothesis that the
human brain is in large part a digital computing machine.
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10.Answer the following questions to discuss in the group:

What Is a Mathematical Theory<e

Don't confuse mathematical ‘theory' with ‘theorem’

A mathematical theory is @ coherent network of interconnected axioms,
definitions, theorems and prdofs

A theory was built over time, at first it was intertwined, later clarified and
became coherent

Axioms and definitions are the bottom layer building blocks of a
mathematical theory

 axiom |l axiom [l axiom I8 | | | |

1) What is number theory concerned with?

2) Why is number theory a popular subject?

3) What is an example of unsolved mathematical problem?

4) What is automata theory concerned with?

5) Who is regarded as a pioneer in the field of automata theory?
6) What is the best example of a general automaton?

7) What do you know about Norbert Wiener?

8) What do you know about Alan Turing?
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Glossary |

abstract thoughts — abctpakTHi TyMKH
accounting — OyxraiarepchKuii 00JIiK

adding — momaBaHHs

algebra — anrebpa

algorithm — anroputm

analysis — ananmi3

applied math — npukiagHa MaTemaTuKa
applied mathematics — npuknagna MaTemaTHKa

to approximate the processes of analysis - mius HaOMWKEHHS MPOIIECIB

aHajizy

area — 00JIacTh — IIJIOIIA

arithmetic operations — apupmernyni mii

automata theory — reopist aBToMaTiB

automaton — aBromar

axiom — axkcioma

axiomatic-deductive method — akciomaTHUHO-I€AYKTHBHHIA METOT

branch of mathematics — rary3s maremaTuku
building block — 6yniBenbHuit 610K
business — GizHec

the calculus of variations — Bapiarifine yucieHHs
calculus - o6uncnenns

code — kox

complex analysis — komIuIekCHMIT aHATI3

complicated equations — ckiaHi piBHSHHS

computer programming — KOMIT FOTepHE ITPOrpaMyBaHHs
computer science — indopmaruka

construction — OyIiBHUIITBO

the construction of robots — 6yaiBHHIITBO poOOTIB
continuity — 6e3nepepBHICTh

to convert information input — xoHBepTyBaTH BBeIeHY iH(pOpPMAIIiFO
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deductive logic — nenyxTuBHa JI0OriKa

derivative — noximHa

differentiability — mudepenniiioBanicTh
differential equations — qudepenmianbHi piBHIHHS
dividing — po3ninenHs — moin

electromechanical device — enexTpomexaniuHuii IPUCTPii
electronic digital computer — enexTpoHHMIA TUPPOBUI KOMIT FOTEP
engineering - imkeHepis

equation - piBHSHHS

the error - momuiika

exponent — eKCIIOHEHTa — MOKA3HUK CTETICHS

Fermat’s theorem — reopema depma
Fourier analysis — anainiz ®yp’e
functional analysis — dyHkItioHanBHUI aHATI3

geometric term — reoMeTpUYHAN TEPMiH
geometry — reomeTpist

graph — rpadik

human behaviour — moBeminka o AMHN

inequality — HepiBHICTB

infinite series — HeCKIHYEHHMI PSI
integer — rise YncIo

the integral — interpain
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length — nopsxuHa

limits — oOMexeHHS

linear equation — niHiiiHe piBHSHHS
logical principle — noriunuii npuHIAT

mathematical problem — maremaTnuna 3amaya
mathematics — maTemaTuka

measurement — BUMiproBaHHs

multiplying — MHOXKeHHS

number theory — teopis uncen — Buia apuPpMeTUKa
number — Homep
numerical analysis — yrcenbHMit aHaTi3

object — 00’exT
often so complex that they require a computer — yacto HaCTUTLKU CKJIAIIHI,
110 MOTPEOYIOTh KOMIIT I0Tepa

pattern — BizepyHoOK

the perimeter of a regular polygon — mnepuMerp NPaBHILHOTO
0araTokyTHUKa

physical object — ¢iznunuit 06’ ekt

physics — ¢dizuka

plane geometry — miocka reomeTpist — IJIaHIMETpis

postulate — mocrynar

program — nporpama

property — BiacHiCTb

quadratic equation — kBapaTHE PiBHSIHHS
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real analysis — peanpHuit anami3
relations — cTocyHKH, BiTHOCHHH
to represent a value — npeacraBiIsITH 3HAYCHHS

science — Hayka
shape — popma

solid geometry — mpocTopoBa reoMeTpisi — CTepeOMeTpis
spatial arrangement — nmpocTopoBe po3TairyBaHHs

spatial relationships — npoctopoBi BigHOCHHM
square root — kBagpaTHUN KOPiHb

square — rormra — KBajapar

structure — ctpykrypa

subfield — mignone

subtracting — BigHIMaHHs

surrounding space — HaBKOJUIIHIN TPOCTIp
surveying — reojesist — Tonorpagiyaa 3HoMKa

tensor analysis — TeH30pHHUI aHaTI3
theorem — Teopema

variable — 3minna
vector analysis — BekTopHuii aHai3
volume — o6c¢sr
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UNIT 1l
Number Theory

Lesson 1
Branch Definition and its History

Number Theory (Alternative title:
Higher Arithmetic)
NUMBER by William Dunham
TH EO RY (Encyclopedia Britannica. — Retrieved from:
https://www.britannica.com/science/number-

theory)

Number theory, branch of
mathematics concerned with properties of the positive integers (1, 2, 3, ...).
Sometimes called “higher arithmetic,” it 1s among the oldest and most natural of
mathematical pursuits.

Number theory has always fascinated amateurs as well as professional
mathematicians. In contrast to other branches of mathematics, many of the
problems and theorems of number theory can be understood by laypersons,
although solutions to the problems and proofs of the theorems often require a
sophisticated mathematical background.

Until the mid-20th century, number theory was considered the purest
branch of mathematics, with no direct applications to the real world. The advent
of digital computers and digital communications revealed that number theory
could provide unexpected answers to real-world problems. At the same time,
improvements in computer technology enabled number theorists to make
remarkable advances in factoring large numbers, determining primes, testing
conjectures, and solving numerical problems once considered out of reach.

Modern number theory is a broad subject that is classified into subheadings
such as elementary number theory, algebraic number theory, analytic number
theory, geometric number theory, and probabilistic number theory. These
categories reflect the methods used to address problems concerning the integers.

1. Find the English equivalents in the text:
Rotional Numbers, whole CrocyBaTtucsi (Matu crpaBy 3), BIACTUBOCTI
MNumbers and Integers £ MATH EXPE .
YuCeNl, MaTeMaTH4YHI 3aHSATTS, 3a4apOBYBATH
aMaTopiB, HAa BIIMIHY BiJl, OYyTH 3pO3yMIIUM ISt
~ Rational Numbers ™ HernpodecioHalis, BUMAaraTu CKJIaJIHOTO
/f T ,1\ MaTEMaTUIHOTO MIITPYHTS, BUSIBUTH,

|' / 3 Integers \ '. . co

L 75 | | Y/IOCKOHAIICHHA  KOMIT IOTEPHHX  TEXHOJIOTiH,

N /'/’ 3MIMCHUTH BEJIUKUN Mporpec, OyTH 103a MeKaMu
e

— T

-
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JOCSIKHOCTI, Kiacu(pIKyBaTHCS Ha MiApo3AUIH (T113arojoBKH), BII0OpakaTH
METOTH.

2. Translate the following terms and terminological expressions:
Number theory, branch
of mathematics, positive integers,

professional mathematician, proofs of the
theorems, direct applications,

: digital computers, digital
0 communications, factoring large

numbers, determining primes, testing
conjectures, solving numerical problems, elementary number theory, algebraic

number theory, analytic number theory, geometric number theory, probabilistic
number theory.

3. Say true or false:
1) Number theory

rime: >4 Bl 5 7 is not considered to
o ————— etc |~ be a new branch
2x5%3 3N of mathematics.
= N 2) Number theory
composite: 4 6 8 9 has always

fascinated only
professional
mathematicians.
3) Many problems of number theory cannot be understood by laypersons.
4) Number theory has always been considered a branch of mathematics with
direct applications to the real world.

4. Fill in the blanks:

1) Number theory is a branch
of mathematics concerned with
properties of

2)  Solutions to the problems and
proofs of the theorems often require

a
background.

3) The advent of revealed

that number theory could provide unexpected answers to real-world

problems.
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4) Modern number theory is a broad subject that is classified into subheadings

such

5. Match the terms and their definitions:

as

1

Mathematics

the branch of mathematics concerned with the
properties and relations of points, lines, surfaces,
solids, and higher dimensional analogs

Arithmetic

the study of such topics as quantity (number theory),
structure (algebra), space (geometry), and change
(mathematical analysis).

Algebra

the branch of mathematics concerned with numerical
calculations, such as addition, subtraction,
multiplication, and division

Geometry

the study of mathematical symbols and the rules for
manipulating these symbols

6. Read and translate the information in the slide:

Number Theory — Introduction (1/22)

- Very general question: What is mathematics?

- Possible answer:
The search for structure and patterns in the universe.

» Question: What is Number Theory?

- Answer:

The search for structure and patterns in the natural
numbers (aka the positive whole numbers, aka the
positive integers).

- Note: In general, in this course, when we say “number”,
we mean natural number (as opposed to rational number,
real number, complex number, etc.).
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7. Read the text, put 3 questions to it to discuss them in the group:

Carl Friedrich Gauss
(from Gray J.J. Carl Friedrich Gauss. German mathematician. Encyclopedia Britannica.
Retrieved from: https://www.britannica.com/biography/Carl-Friedrich-Gauss )

{ " = Carl Friedrich Gauss (born April
e 30, 1777, Brunswick, Germany —
died February 23, 1855, Géttingen,
Hanover) was a German
mathematician, generally regarded as
one of the greatest mathematicians of
all time for his contributions to
number theory, geometry,
probability theory, geodesy,
planetary astronomy, the theory of
functions, and potential theory

(including electromagnetism).
Gauss was the only child of poor parents. He was rare among mathematicians
in that he was a calculating prodigy, and he retained the ability to do elaborate
calculations in his head most of his life. Impressed by this ability and by his gift
for languages, his teachers and his devoted mother recommended him to the duke
of Brunswick in 1791, who granted him financial assistance to continue his
education locally and then to study mathematics at the University of Géttingen
from 1795 to 1798.
Gauss’s pioneering work gradually established him as the era’s preeminent

mathematician, first in the German-speaking world and then farther afield.

8. Answer the following questions for summary:
1)  What is number theory
concerned with?

\2 211 2) What branch  was
13 2 23 1 number theory considered
until the mid-20th century?
3)  What did the advent of
RN YRS YT BTV NE NN UG digital computers and digital
1/6 512 6/1 communications reveal?

4) What does modern
number theory involve?
5) Why is Carl Friedrich Gauss famous?
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Lesson 2

From Prehistory Through Classical Greece
(by the Editors of the Encyclopedia Britannica.
Last Updated: Oct 30, 2024  Article History. Retrieved from:
https://www.britannica.com/science/number-theory )
The ability to

count dates back to

Value 12 3 4 510 20 21 50 100 500 1,000 N :
Crask prehistoric times. This
ee - -

Herodianic T T I ML I' A AA AAI F H P X Is  evident  from

Numeral archaeological artifacts,
such as a 10,000-year-

Example:

4,672 would be shown as: XXXXHHHHHHFAATT old bone from the

Congo region of Africa

with  tally marks
scratched upon it—signs of an unknown ancestor counting something. Very near
the dawn of civilization, people had grasped the idea of “multiplicity” and thereby
had taken the first steps toward a study of numbers.

It is certain that an understanding of numbers existed in ancient
Mesopotamia, Egypt, China, and India, for tablets, papyri, and temple carvings
from these early cultures have survived. A Babylonian tablet known as Plimpton
322 (c. 1700 BC) is a case in point. In modern notation, it displays number triples
X, y, and z with the property that x? + y? = z2. One such triple is 2,291, 2,700, and
3,541, where 2,291 + 2,700 = 3,5412. This certainly reveals a degree of number
theoretic sophistication in ancient Babylon.

Despite such isolated results, a general theory of numbers was nonexistent.
For this—as with so much of theoretical mathematics—one must look to the
Classical Greeks, whose groundbreaking achievements displayed an odd fusion
of the mystical tendencies of the Pythagoreans and the severe logic of Euclid’s
Elements (c. 300 BC).

1. Find the English equivalents in the text:

bytn  odeBMAHMM, TIO3HAYKH
MipaxyHKiB, HEBIAOMUNA MPEIOK, 30ps
IUBUTI3AI1, OCATHYTH 11€10, XpaMOBe
pi3bOJICHHSI, KOHKPETHUW  BHUIIAJIOK,
TEOpETUYHA BUTOHYCHICTh, HOBATOPCHKI
JOCSITHEHHSI, JMBHE 3IIUTTA, CyBOpa
JIoTiKa.

2. Translate the following terms and terminological expressions:
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The ability to count, archaeological artifacts, sign, multiplicity, tablets,
modern notation, property, theoretical mathematics.

. 3. Say true or false:
, 7_’ 1) Archaeological artifacts did not show the ability
# to count in prehistoric times.

i 2) People took the first steps toward a study of
{| | numbers in ancient times.
& 3) General theory of numbers existed in ancient
| Mesopotamia.
2~ 4) General theory of numbers existed in ancient
-~ Greece.

1) An ancient bone found in Africa shows

signs of

| 2) In modern notation, a Babylonian tablet
displays

3) A general theory of numbers was
nonexistent despite
4) Classical Greeks had

achievements.

5. Find the definitions of the notions:

1 | Counting the number of times in the multiset

Multiplicity | an attribute, quality, or characteristic of something

Triple determining the total number

AW

Property made up of three standard units or items
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6. Look at the slide and name the features of the ancient Greek

History of Mathematics Week1: Introduction and Numeration Systems 1.7 Greek Numerals

Greek Numerals THEZ GRZIK ALPHABIT
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e Early numerations systems varied from one :
city-state to another. = e Z“_"i“

bkl b s kst mhormatin it s bt Sk

¢ Used their letters AG BB rY A6 E8
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number names in Greek. e Sosalii i
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» Also used 3 additional older letters: i S a e s T
digamma, koppa, and san. A)\ M NV ug OO
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Jack L:Jackson I, Ph.D. Jack.Jackson@UAFS.edu

numbers:

7. Read the text, put 3 questions to it to discuss them in the group:

Pierre de Fermat
(from Carl B. Boyer. Pierre de Fermat.French mathematician. Encyclopedia Britannica.
Retrieved from: https://www.britannica.com/biography/Pierre-de-Fermat )

Pierre de Fermat (born August 17,
| 1601, Beaumont-de-Lomagne, France—died
| January 12, 1665, Castres) was a French
mathematician who is often called the founder
of the modern theory of numbers. Together
with René Descartes, Fermat was one of the
two leading mathematicians of the first half of
the 17th century. Independently of Descartes,
Fermat discovered the fundamental principle
of analytic geometry. His methods for finding tangents to curves and their
maximum and minimum points led him to be regarded as the inventor of the
differential calculus. Through his correspondence with Blaise Pascal he was a co-
founder of the theory of probability.

Little is known of Fermat’s early life and education. He was of Basque
origin and received his primary education in a local Franciscan school. He studied
law, probably at Toulouse and perhaps also at Bordeaux. Having developed tastes
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for foreign languages, classical literature, and ancient science and mathematics,
Fermat followed the custom of his day in composing conjectural “restorations”
of lost works of antiquity. By 1629 he had begun a reconstruction of the long-lost
Plane Loci of Apollonius, the Greek geometer of the 3rd century bce. He soon
found that the study of loci, or sets of points with certain characteristics, could be
facilitated by the application of algebra to geometry through a coordinate system.
Meanwhile, Descartes had observed the same basic principle of analytic
geometry, that equations in two variable quantities define plane curves. Because
Fermat’s Introduction to Loci was published posthumously in 1679, the
exploitation of their discovery, initiated in Descartes’s Géométrie of 1637, has
since been known as Cartesian geometry.

8. Answer the following questions for summary:

1) When do the ability to count date back to?
2) When did people take the first steps toward
a study of numbers?

3) What do tablets, papyri, and temple
carvings show?

4) Did a general theory of numbers exist in
ancient world?

5) Who is often called the founder of the
modern theory of numbers?

< 6) What do you know about Pierre de Fermat?
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Lesson 3

Pythagoras
(by the Editors of the Encyclopedia Britannica.
Pythagoras. Retrieved from: https://www.britannica.com/biography/Pythagoras )

B wgs - k| According to tradition,
: : : ~ Pythagoras (c. 580-500 BC) worked in
v+« southern Italy amid devoted followers.
His philosophy enshrined number as the
~unifying  concept necessary  for
understanding everything from
1 planetary motion to musical harmony.
. Given this viewpoint, it is not surprising
"4 that the Pythagoreans attributed quasi-
rational properties to certain numbers.
For instance, they attached
e significance to perfect numbers—i.e.,
e those that equal the sum of their proper
~— divisors. Examples are 6 (whose proper
divisors 1, 2, and 3 sum to 6) and 28 (1
+ 2 + 4 + 7 + 14). The Greek
philosopher Nicomachus of
Gerasa (flourished c. AD 100), writing
. centuries after Pythagoras but clearly in
B his philosophical debt, stated that
perfect numbers represented “virtues,
wealth, moderation, propriety, and beauty.” (Some modern writers label such
nonsense numerical theology.)
In a similar vein, the Greeks called a pair of integers amicable (“friendly”)
if each was the sum of the proper divisors of the other. They knew only a
single amicable pair: 220 and 284. One can easily check that the sum of the proper
divisorsof 284 is1+2 + 4 + 71 + 142 = 220 and the sum of the proper divisors
of 220is1+2+4+5+ 10+ 11 +20 + 22 + 44 + 55 + 110 = 284. For those
prone to number mysticism, such a phenomenon must have seemed like magic.

1 Find the English equivalents in the text:

== e Binmanuii mocnigOBHHUK, MICTUTH YHCIIO,
TUTAHETApHUA PyX, TOYKa 30pYy, MPHUIHCYBAaTH
BJIACTUBOCTI, HaJaBaTH 3HAYCHHS, 3asBIATH,
4eCHOTH, 06araTCcTBO, MOMIPHICTh, TPUCTOMHICTD,
. Kpaca, noAi0HUM YNHOM, JIETKO NepEeBIpUTH, OyTH
CXUJIbHUM.
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2. Translate the following terms and terminological expressions:
Quasi-rational properties, certain numbers, perfect numbers, proper
divisors, amicable pair of integers, the sum of the proper divisors, number
mysticism.

3. Say true or false:

1) Pythagoras is not known to have
worked among his followers.

g 2 Pyth is believed to h
P y T H A G O R A S cc))nsider)elzd 2?1?;2; a:: theeulnei\li;ing gonc:;/t?

" " . c 3) Pythagoras and his followers gave
A + b = b importance to perfect numbers.
= 4) Pythagoras stated that perfect

numbers represented “virtues, wealth,
moderation, propriety, and beauty”.

4. Fill in the blanks:
1)  Perfect numbers are numbers that

C 2) The examples of perfect numbers
B oare e,
3) A pair of integers was amicable if
BACN WAS ..o,
a

a2+ b*=c?

5. Match the terms and their definitions:

1 | Number | a number by which another number is to be divided

2 | Sum the total amount resulting from the addition of two or more
numbers, amounts, or items
3 | Divisor | a whole number; a number that is not a fraction

4 | Integer | an arithmetical value, expressed by a word, symbol, or
figure, representing a particular quantity and used in
counting and making calculations and for showing order
in a series or for identification
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6. Look at the slide and say what facts about Pythagoras you know:

3 Vedic Math School

Interesting facts
ahout Pythagoras

1. There is no surviving work or book of
Pythagoras available in this world.

2. Pythagoras believed that numbers
also have a personality like humans.

3. Pythagoras started a cult the follower

of this cult worshipped the numbers.

Y, o W '
i
‘]f ¥

7. Read the text about Pythagoras, put 5 questions and ask your friends
to answer them.
Pythagoras
by Adam Augustyn

Pythagoras, (born ¢ 570 BCE, Greece—died c.
s 500-490 BCE, Italy) was a Greek philosopher,
mathematician, and founder of the Pythagorean
* Dbrotherhood. Although religious in nature, the
« Pythagorean brotherhood formulated principles that
| influenced the thought of Plato and Aristotle and
= contributed to the development of mathematics and
* Western rational philosophy.
: Pythagoras emigrated to southern Italy about 532
. BCE, apparently to escape Samos’s tyrannical rule, and
{ established his ethico-political academy at Croton (now
Crotone, Italy). It is difficult to distinguish Pythagoras’s
teachings from those of his disciples. None of his writings have survived, and
Pythagoreans invariably supported their doctrines by indiscriminately citing their
master’s authority. Pythagoras, however, is generally credited with the theory of
the functional significance of numbers in the objective world and in music. Other
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discoveries often attributed to him (the incommensurability of the side and
diagonal of a square, for example, and the Pythagorean theorem for right
triangles) were probably developed only later by the Pythagorean school. More
probably, the bulk of the intellectual tradition originating with Pythagoras himself
belongs to mystical wisdom rather than to scientific scholarship.

8. Answer the following questions:

1) How did Pythagoras

PYTHAGORAS (569 BC-475 BC) )
consider number?

»Pythagoras was a Greek mathematician born in 2) What numbers did
569 BC in Samos, lonia.

~His father was Mnesarchus, a merchant from P.yth.?:qoras n attach
Tyre and his mother Pythais a native of Samos. signrhicance: _ _
~He is often described as the first pure 3) What meaning did
mathematician who has contributed immensely Nicomachus of Gerasa

towards the development of mathematics. ib ber?
~Little is known of Pythagoras's childhood. attribute to nu_m er: o
»Pythagoras, spent his early years in Samos but 4) What is the definition

travelled widely with his father. of amicable palr of Integers

.\ according to the Greeks?
5) What was Pythagoras’s

profession?
6) What was Pythagoras known for?
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Lesson 4
Euclid

(From Taisbak C.M. Euclid. Greek Mathematician. Encyclopedia Britannica.
Retrieved from: https://www.britannica.com/biography/Euclid-Greek-mathematician )

i Euclid began Book
~— . VIl of hisElements by
— defining a number as “a
multitude composed of
units.” The plural here
excluded 1; for Euclid, 2
- was the smallest
} “number.”  He later
defined aprimeas a
number “measured by a
unit alone” (i.e., whose
only proper divisoris 1), a
composite as a number

: - that is not prime, and
a perfect number as one that equals the sum of its “parts” (i.e., its proper divisors).

From there, Euclid proved a sequence of theorems that marks the beginning
of number theory as a mathematical (as opposed to a numerological) enterprise.
Four Euclidean propositions deserve special mention.

The first, Proposition 2 of Book VI, is a procedure for finding the greatest
common divisor of two whole numbers. This fundamental result is now called
the Euclidean algorithm in his honour.

Second, Euclid gave a version of what is known as the unique factorization
theorem or the fundamental theorem of arithmetic. This says that any whole
number can be factored into the product of primes in one and only one way. For
example, 1,960 =2 x 2 x 2 x 5 x 7 x 7 is a decomposition into prime factors, and
no other such decomposition exists. Euclid’s discussion of unique factorization is
not satisfactory by modern standards, but its essence can be found in Proposition
32 of Book VI and Proposition 14 of Book IX.

Third, Euclid showed that no finite collection of primes contains them all.
His argument, Proposition 20 of Book IX, remains one of the most elegant proofs
in all of mathematics. Beginning with any finite collection of primes—say, a, b, c,
..., n—Euclid considered the number formed by adding one to their product: N =
(abc---n) + 1.

Fourth, Euclid ended Book IX with a blockbuster: if the series1+2 + 4 +
8 + ... + 2Xsums to a prime, then the number N = 2X(1 + 2 + 4 + ... + 2) must be
perfect. For example, 1 + 2 + 4 = 7, a prime, so 4(1 + 2 + 4) = 28 is perfect.
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Euclid’s “recipe” for perfect numbers was a most impressive achievement for its
day.

1.Find the English equivalents in the text:

Buszaauntu yncio (I[aTI/I BHU3HAYCHHA
9UCITy), MHOXHWHA, BUKIIOYATH, OyTH
OOMEIKEHHM, JIOBECTH MOCJIIJOBHICTh
. TeopeM, 3acIyroByBaTH OCOOIMBOI yBarw,
. Ha3BaTW Ha HOTo 4ecThb, OyTH 3a/10BUIBHUM,
. Bpakaroue JOCSTHEHHS.

2.Translate the following terms and
' - terminological expressions:

Multitude, plural, proper divisor, the greatest common divisor of two

whole numbers, the Euclidean algorithm, the unique factorization theorem,

the fundamental theorem of arithmetic, decomposition into prime factors, finite

collection of primes, perfect number.

3. Read the text fragment and underline mathematical terms:

& i Euclid _f;"f-‘

Greek Mathematic ]

A King of Infinite ';} P
i

Euclid examined the two
alternatives:
(1) If N is prime, then it is a new prime
not among a, b, ¢, ..., n because it is

Space
Fa;erof "N ¢ larger than all of these. For example,
Geometry o if the original primes were 2, 3, and 7,
thenN=(2x3x7)+1=43isalarger
prime.

(2) Alternately, if N is composite, it must have a prime factor which, as Euclid
demonstrated, cannot be one of the originals. To illustrate, begin with primes 2,
7,and 11,sothat N = (2 x 7 x 11) + 1 = 155.

This is composite, but its prime factors 5 and 31 do not appear among the
originals. Either way, a finite set of primes can always be augmented. It follows,
by this beautiful piece of logic, that the collection of primes is infinite.
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4. Read the article and put 5 questions for a discussion with the
groupmates:

Euclid and his Elements
(From  Taisbak C.M. Euclid. Greek
Mathematician. Encyclopedia Britannica. Retrieved
from:  https://www.britannica.com/biography/Euclid-
Greek-mathematician )

Euclid (300 BCE, Alexandria, Egypt)
was the most prominent mathematician of
Greco-Roman antiquity.

Euclid compiled his Elements from a
number of works of earlier men.

Book | then proves elementary theorems
about triangles and parallelograms and ends with the Pythagorean theorem.

The subject of Book Il has been called geometric algebra because it states
algebraic identities as theorems about equivalent geometric figures.

Book I11 deals with properties of circles and Book 1V with the construction
of regular polygons, in particular the pentagon.

Book V shifts from plane geometry to expound a general theory of ratios
and proportions that is attributed by Proclus (along with Book XI11) to Eudoxus of
Cnidus.

Book VI applies this theory of ratios to plane geometry, mainly triangles
and parallelograms, culminating in the “application of areas,” a procedure for
solving quadratic problems by geometric means.

Books VII-IX contain elements of number theory, where number
(arithmos) means positive integers greater than 1.

Book VIII examines numbers in continued proportions, now known as
geometric sequences (such as ax, ax?, ax3, ax*...); and Book IX proves that there
are an infinite number of primes.

According to Proclus, Books X and XIlII incorporate the work of the
Pythagorean Theaetetus (c. 417-369 BCE). Book X, which comprises roughly
one-fourth of the Elements, seems disproportionate to the importance of its
classification of incommensurable lines and areas (although study of this book
would inspire Johannes Kepler [1571-1630] in his search for a cosmological
model).

Books XI1-XI1I examine three-dimensional figures, in Greek stereometria.
Book XI concerns the intersections of planes, lines, and parallelepipeds (solids
with parallel parallelograms as opposite faces).

Book XII applies Eudoxus’s method of exhaustion to prove that the areas
of circles are to one another as the squares of their diameters and that the volumes
of spheres are to one another as the cubes of their diameters.
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Book XIII culminates with the construction of the five regular Platonic

solids (pyramid, cube, octahedron, dodecahedron, icosahedron) in a given sphere,
as displayed in the animation.

Euclid’s contemporaries considered his work final and authoritative; if

more was to be said, it had to be as commentaries to the Elements.

co N O

5. Read and translate five unproved assumptions that Euclid called
postulates (now known asaxioms), and five further unproved

assumptions that he called common notions.

Euclid's axioms
Given two points there is one straight line that joins them.
A straight line segment can be prolonged indefinitely.

A circle can be constructed when a point for its centre and a distance for
its radius are given.

All right angles are equal.

If a straight line falling on two straight lines makes the interior angles on
the same side less than two right angles, the two straight lines, if
produced indefinitely, meet on that side on which the angles are less than
the two right angles.

Euclid's common notions
Things equal to the same thing are equal.
If equals are added to equals, the wholes are equal.
If equals are subtracted from equals, the remainders are equal.

Things that coincide with one another are equal.

10 The whole is greater than a part.
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6. Look at “The five Platonic solids” and make your drawings in your
notebooks:
These are the only geometric solids whose faces are composed of regular,
identical polygons (Encyclopaedia Britannica, Inc.)

The five Platonic solids

tetrahedron octahedron
dodecahedron icosahedron

@ Encyclopaadia Britannica, Inc.

7. Answer the questions for summary:

1) How did Euclid begin Book V11 of his Elements?
2) How did Euclid define a prime?

3) What marks the beginning of number theory as a
mathematical enterprise?

4) What is now called the Euclidean algorithm?

5) What was a most impressive achievement for that
day?

6) How did Euclid become famous?

, 7) Where was Euclid from?
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Lesson 5
Diophantus

(From Sesiano J. Diophantus of Alexandria. Encyclopedia Britannica. Retrieved
from: https://www.britannica.com/biography/Diophantus )

Diophantus (flourished c. CE 250) was a
Greek mathematician, famous for his work in
algebra.

What little is known of Diophantus’s life is
circumstantial. From the appellation “of
Alexandria” it seems that he worked in the main
scientific centre of the ancient Greek world; and
because he is not mentioned before the 4th
century, it seems likely that he flourished during
the 3" century. An arithmetic epigram from the
Anthologia Graeca of late antiquity, purported to
retrace some landmarks of his life (marriage at 33,
birth of his son at 38, death of his son four years before his own at 84), may well
be contrived.

Two works have come down to us under his name, both incomplete. The
first is a small fragment on polygonal numbers (a number is polygonal if that
same number of dots can be arranged in the form of a regular polygon). The
second, a large and extremely influential treatise upon which all the ancient and
modern fame of Diophantus reposes, is his Arithmetica. Its historical importance
is twofold: it is the first known work to employ algebra in a modern style, and it
inspired the rebirth of number theory.

1. Find the English equivalents in the text:

bytu BimoMuM YMMOCH,
TOJIOBHUM HAyKOBHUW LIEHTD,
3rajyBaTHUCH, JOCSTTH
PO3KBITY, apupMeTuyHa
emirpamMa, MaTd Ha  MeTi,
BIJICTe)KUTU OPIEHTUPH, OyTH
HaJlyMaHUM,  HE3aBEPIICHUU
TBip, 0OararokyTHe  4HCIIO,
BIUIMBOBUU TpaxTar,
CTapoJaBHsS CJaBa, TOJBIHE
3HAYEHHS, 3aCTOCOBYBATHU alreopy, HaAUXaTu, BiIPOIKEHHS.

Diophantus
aK Alexandria

Diophantus of Alexandria is 4
arear Greek Mathematician.

He was o in between AD 2o and 215,
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2. Translate the terms and phrases:

Mathematician, algebra, main scientific centre, the ancient Greek world,
arithmetic epigram, to retrace some landmarks, polygonal numbers, dot, regular

polygon, treatise, to employ algebra, number theory.

3. Match the terms and their definitions:

1 | polygon

a branch of pure mathematics devoted primarily to
the study of the integers and arithmetic functions

2 | polygonal
number

the branch of mathematics that helps in the
representation of problems or situations in the form
of mathematical expressions

3 | regular polygon

a number that counts dots arranged in the shape of a
regular polygon

4 | algebra

a polygon that is direct equiangular (all angles are
equal in measure) and equilateral (all sides have the
same length)

5 | number theory

a plane figure made up of line segments connected
to form a closed polygonal chain

4. Complete the sentences with the following terms and phrases:

. —=m algebra
Diophantus: Background number theory
Bom; Probably around 200 AD in Alexandria p0|yg0n

Egyot

Died: Pronably around 234 in Alexandria, Egypt

Greek mathematican Known as” The Father of

Algebra”

"His bovhood lasted ¥ th ef his lile; he married

alter L7 thmore; his beard grew after 1/12ththe

polygonal numbers
regular polygons

L]

maore, and his son was bor 5 years later, the son
ltved to halt his father's age, and the father ¢ ed 4

vears after the son”

1) If all the sides and interior angles of the polygons are equal, they are known

as
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2) involves variables like X, vy, z,
and mathematical operations like addition, subtraction, multiplication, and
division to form a meaningful mathematical expression.

3) A Is a closed figure on a plane
formed from a finite number of lines segments connected end-to-end.

4) helps to study the relationships between
different sorts of numbers.

5) The concept of was first defined by the

Greek mathematician Hypsicles in the year 170 BC (Heath 126).

5. Agree or disagree with the statements:

1) Diophantus was a  Greek

mathematician, famous for his work in

geometry.

2) Diophantus flourished during the 4™

century.

3) His contribution is known from his

three books.

4)  His first work is a small fragment on

polygonal numbers.

5) His second work, a large and
extremely influential treatise, is his Arithmetica.

6) His Arithmetica has great historical importance.

6. Look at the slides to decide what is known about Diophantus:

History of Mathematics Week 4: Greek Mathematics Part 2 4.5 Diophantus

Diophantus of Alexandria

* ~200 CE - ~284 CE 3" Century
» Difficulty establishing dates
¢ Alexandria, Egypt
* Father of Algebra
* Number Theory
* Arithmetica
* 13 Books
¢ 130 problems, equivalent to solving equations
* Some had unique solutions
¢ Others had multiple solutions
* Only desired rational or natural number solutions
* Diophantine Analysis
¢ Very number/equation oriented, not as geometric

Jack L. Jackson Il, Ph.D. Jack.Jackson@UAFS.edu
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Diophantus Books

1. Arithmetica

2. The Porisms (or Porismata)

3. Books IV to VII of Diophantus’ Arithmetica:
4. Diophantus of Alexandria

5. Diophantus and Diophantine Equations

6. An Introduction to Diophantine Equations

7. Read the text and put 3 questions to it to discuss them in the group:

Diophantus’s Contribution

ST TSI | Although he had
limited algebraic tools at

his disposal, Diophantus
managed to solve a great
variety of problems, and
the Arithmetica inspired
Arabic  mathematicians
such as al-Karaji (c. 980—
1030) to apply his
methods.

The most famous
extension of Diophantus’s work was by Pierre de Fermat (1601-65), the founder
of modern number theory. In the margins of his copy of Arithmetica, Fermat
wrote various remarks, proposing new solutions, corrections, and generalizations
of Diophantus’s methods as well as some conjectures such as Fermat’s last
theorem, which occupied mathematicians for generations to come. Indeterminate
equations restricted to integral solutions have come to be known, though
inappropriately, as Diophantine equations.
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8. Answer the following questions for summary:

1)  What was Diophantus famous for?
Diophantus of Alexandria 2)  Are there accurate facts about the life of
Diophantus?

BN 3)  Why is it known he that he worked in the
b1,/ main scientific centre of the ancient Greek
il world?

e
1* 4)  Why is it believed that he flourished during
the 3" century?

5)  What came down to us under his nhame?
6)  What his work has a historical importance?

7)  What was the most famous extension of

s
’

/e

Diophantus’s work?
8) What equations have come to be known as Diophantine equations?
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Glossary Il

the ability to count — ymiaHs paxyBatu

algebra — anreopa

algebraic number theory — anreOpaiuna Teopis yrcesn
amicable pair of integers — apy»Hs napa IiIMX YKCEIT
analytic number theory — anamiTiaHa TEOpist YUCEI
the ancient Greek world — maBHBOrpeIbKHIL CBIT
archaeological artifacts — apxeosoriuni apreakTu
arithmetic epigram — apugmeTrdna enirpama

branch of mathematics — po3nin (raixy3p) MaTeMaTHKH

certain numbers — reBHi ynciIa

decomposition into prime factors — po3kiananHs Ha IPOCTI MHOXHHUKH
determining primes — BU3HaYCHHS MPOCTHUX YHCEI

digital communications — rudpoBi koMyHikarii

digital computers — nudposi komn’roTepU

direct applications — 6e3nocepeHe 3acTOCYBaHHS

dot - kpamka

elementary number theory — eiemenTapHa Teopis 4uce
to employ algebra — BukopucToByBatn anreopy
the Euclidean algorithm — aaroputm EBkiina

factoring large numbers — po3knagaHHs BETUKHUX YUCEN HA MHOKHHKH
finite collection of primes — ckiHYeHHa KOJIEKIIiSl POCTHUX YHCE

the fundamental theorem of arithmetic — ¢ynmamenTanbHa Teopema
apu(METUKH
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e geometric number theory — reomeTpuvHa TEOpist YMCET
e the greatest common divisor of two whole numbers — wnaiGiIBLIHIA
CHUIbHUN AUIBHUK JIBOX IIIJIMX YUCENT

<

main scientific centre — royloBHHIT HAYKOBUH IIEHTP
mathematician — maTremaTuk

modern notation — cy4acHa HoTaIis

multiplicity — kpatHicTb

multitude — 6e3mig

O O O O O

2

e number mysticiSm — 4ncioBa MiCTHKA
e number theory — teopis uncen

perfect number — ineansHe yncio

plural — maOXMHA

polygonal numbers — GaraTokyTHi 4uciia

positive integers — moxaTHi i yKciia

probabilistic number theory — iMmoBipHicHa Teopis dncen
professional mathematician — nmpodeciitauii MaTeMaTHK
proofs of the theorems — noka3u Teopem

proper divisor — BiracHui JiTbHUK

property - BIacHICTh

0O 0O O O O O O OO0 O

O

e quasi-rational properties — kBasipallioHaJIbHI BJaCTHBOCTI

o regular polygon — npaBusibHHI OaraTOKyTHUK
o to retrace some landmarks — noBepHyTH nesiKi OpieHTHPH
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c

sign — 3HaK
solving numerical problems — po3B’s13yBaHHs YHCIOBHX 3a7a4
the sum of the proper divisors — cyma BiracHUX IiJIbHHKIB

tablets — manmern

testing conjectures — mepeBipka MpuITyIIeHb
theoretical mathematics — TeopeTndHa MaTeMaTHKa
treatise — TpakTaT

the unique factorization theorem — ocHoBHa TeopeMa apUPpMETUKH
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