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Unit 1. MATHEMATICS AS A SCIENCE

1. Read and translate the text, pay special attention to the words in bold:

MATHEMATICS AS ASCIENCE

Mathematics is a Greek word, and, by origin, it means "something that must
be learnt or understood", perhaps “acquired knowledge" or "knowledge acquirable
by learning" or “general knowledge". The word "mathematics" is a contraction of
all these phrases. The celebrated Pythagorean school in ancient Greece had both
regular and incidental members. The incidental members were called "auditors™;
the regular members were named "mathematicians” as a general class and not
because they specialized in mathematics; for them mathematics was a mental
discipline of science of learning.

The evolution of mathematics might be seen as an ever-increasing series of
abstractions, or alternatively an expansion of subject matter. The first abstraction
was probably that of numbers: the realization that a collection of two apples and a
collection of two oranges (for example) have something in common, namely
quantity of their members.

In addition to recognizing how to count physical objects, prehistoric peoples
also recognized how to count abstract quantities, like time — days, seasons, years.
Elementary arithmetic (addition, subtraction, multiplication and division)
naturally followed.

Since numeracy pre-dated writing, further steps were needed for recording
numbers such as tallies or the knotted strings called quipu used by the Inca to store
numerical data. Numeral systems have been many and diverse, with the first
known written numerals created by Egyptians in Middle Kingdom texts such as the

Rhind Mathematical Papyrus.



The earliest uses of mathematics were in trading, land measurement,
painting and weaving patterns and the recording of time. More complex
mathematics did not appear until around 3000 BC, when the Babylonians and
Egyptians began using arithmetic, algebra and geometry for taxation and other
financial calculations, for building and construction, and for astronomy. The
systematic study of mathematics in its own right began with the Ancient Greeks
between 600 and 300 BC.

Mathematics has since been greatly extended, and there has been a fruitful
interaction between mathematics and science, to the benefit of both. Mathematical
discoveries continue to be made today. The overwhelming majority of works in
this field contain new mathematical theorems and their proofs.

What is mathematics in the modern sense of the term? There is no simple,
general and unique answer to this question.

Mathematics as a science, is a collection of branches. Mathematics can be
subdivided into the study of quantity, structure, space, and change (i.e. arithmetic,
algebra, geometry, and analysis). In addition to these main concerns, there are also
subdivisions dedicated to exploring links from the heart of mathematics to other
fields: to logic, to set theory (foundations), to the empirical mathematics of the
various sciences (applied mathematics), and more recently to the rigorous study
of uncertainty. The largest branch is that which builds on the ordinary whole num-
bers, fractions, and irrational numbers, or what, collectively, is called the real
number system. Arithmetic, algebra, the study of functions, the calculus
differential, equations, and various other subjects which follow the calculus in
logical order, are all developments of the real number system. This part of
mathematics is termed the mathematics of number.

A second branch is geometry consisting of several geometries. Mathematics
contains many more divisions. Each branch has the same logical structure: it
begins with certain concepts, such as the whole numbers or integers in the
mathematics of number, and such as point, line and triangle in geometry. These
concepts must verify explicitly stated axioms. Some of the axioms of the



mathematics of number are the associative, commutative, and distributive
properties and the axioms about equalities. Some of the axioms of geometry are
that two points determine a line, all right angles are equal, etc. From the concepts
and axioms theorems are deduced. Hence, from the standpoint of structure, the
concepts, axioms and theorems are the essential components of any compartment
of mathematics.

The full significance of mathematics can be seen and learnt only in terms of
its intimate relationships to other fields of knowledge. If mathematics is isolated
from other provinces, it loses importance. Mathematics is used throughout the
world as an essential tool in many fields, including natural science, engineering,
medicine, and the social sciences. Applied mathematics, the branch of mathematics
concerned with application of mathematical knowledge to other fields, inspires and
makes use of new mathematical discoveries, which has led to the development of
entirely new mathematical disciplines, such as statistics and game theory.
Mathematicians also engage in pure mathematics, or mathematics for its own sake,
without having any application in mind. There is no clear line separating pure and
applied mathematics, and practical applications for what began as pure
mathematics are often discovered.

(Based on: https://studfile.net/preview/7259209/page:2/)



2. Using the Mini-dictionary transcribe and translate the key words:

Word

Transcription

Translation

contraction

celebrated

incidental

mental

branch

calculus

differential

addition

subtraction

multiplication

division

determine

equation

real number

tally

numeral system

financial

calculations

taxation

integer

point

triangle

to verify

commutative

distributive

properties




equalitly

concept

to deduce

compartment

significance

applied

mathematics

pure mathematics

mathematical

proof

3. Work in pairs. Answer the questions:

1) Where does the word “mathematics” come from?

2)What does the word “mathematics” mean by origin or etymologically?
3) What was mathematics first used for?

4) What were the earliest uses of mathematics in?

5) What do the majority of works in mathematics contain?

6) What branches is mathematics subdivided into?

7) What is mathematics as a science?

8) What is the largest branch of mathematics?

9) What is the certain concept of mathematics of number?

10) What is deduced from the concepts and axioms?

4. Are the statements below true (T) or false (F)?

1) Mathematics is a Latin word, and, by origin, it means "something that
must be learnt or understood".

2) ___ Theincidental members of Pythagorian schoolwere called "auditors"; the
regular members were named "mathematicians".

3) __ Thelargest branch is that which builds on the ordinary whole numbers,

fractions, and irrational numbers, or what, collectively, is called analytic geometry.



4)  Geometry consists of several arithmetics.

5)  Someof the axioms of the mathematics of number are the associative,
commutative, and distributive properties.

6)  Fromthe concepts and axioms rules are deduced.

7) ___ Numeral systems have been unique, with the first known written numerals

created by Egyptians in Middle Kingdom texts such as the Rhind Mathematical

Papyrus.
8) More complex mathematics did not appear until around 3000 AD.
9) Mathematical discoveries do not continue to be made today.

5. Find in the text the Englishequivalents of the following wordsand phrases:
3a TOXOJKEHHSM; HaOyTi 3HaHHS; CTapojaBHs ['peliss; MOCTIHI YJICHHU;
CIeIllaIiByBaTUCsl HAa MAaTEMaTHlll; IHTEJIeKTyallbHA JUCLUIUIHA, B Cy4acHOMY
PO3YMIHHI CJIOBa; 3aIllUC 4Yacy; €MHA BIAMOBIAb; CYKYIHICTh Tally3eH; IUIl YHCIIa;
IppalioHaNbHI YHKCJIa; CHUCTEMaTHYHE BHUBYEHHS; HA KOPUCTb 000X; Ipoowu;
MaTeMaTHU9HI BIIKPUTTS; MaTreMaTHYHE JOBEACHHS; TO4YKa 30py; (YHKII;
nudepeHIIiiiie YUCIICHHS; PIBHICTH; B JIOTIMHOMY IOPSJAKY; 3arajlbHEe 3HAYCHHS,

TICHI CTOCYHKH; BTpayaTH BaXJIUBICTh; B PE3ybTaTi, OTKE.

6. Give the Ukrainian equivalents of the following words and phrases:

acquired knowledge; ancient Greece; abstract quantities; contraction of the
phrases; numerical data; incidental members; the ordinary whole numbers; the real
number system; land measurement; the axioms about equalities; right angles; fields
of knowledge, isolated from other provinces; throughout the world; mathematical

discoveries; for its own sake.

7. Match the wordsto make phrases from the text:

1) calculus a) mathematics

2) irrational b) angle




3) land c) Greece

4) applied d) systems

5) set e) differential

6) numeral f) proof

7) mathematical g) measurement
8) abstract h) numbers

9) a right ) theory

10) ancient J) quantities

8. Match the wordswith corresponding definitons:
1) proof

2) branch

3) mental

4) to count

5) to discover

6) to consist

7) equality

8) link

9) importance

a) a way in which two things or ideas are related to each other;

b) the quality of being important;

c) to be formed from two or more things or people;

d) facts, information, documents etc that prove something is true;

e) to find someone or something, either by accident or because you were looking
for them;

f) a situation in which people have the same rights, advantages etc.;

g) one part of a large subject of study or knowledge;

h) relating to the health or state of someone's mind;



I) to calculate the total number of things or people in a group.

9. Fill inthe words 1-6 from ex. 8 according to the context:

1) Forest Service crews often campfires that have not been put out
completely.

2) The bank has all over the country.

3) Happiness does not in how many possessions you own.

4) Women have yet to achieve full with men in the workplace.

5) Laboratory tests gave conclusive that the meat presents no risk

to human health.

6) Stress has an effect on both your physical and health.
7) There are a number of between the two theories.
8) | was amazed at the number of plants - | 147.

9) Sometimes we forget that the media coverage of a sportis actually of secondary
to the event itself.

10. Finish translating the sentences into English:

1) Mathematics (e rperpke clioBO 3a MOXOMKEHHSM), it means "something that
(moBuHHO OyTH BHBUEHE i 3po3ymute)”. 2) The evolution of mathematics might be
seen as (MOCTHHO 3pocTtaroyuii psia abcTpakiiil), or alternatively (po3umpeHHs
npeametry). 3) Elementary arithmetic (omaBaHHs, BiTHIMAHHS, MHOXEHHS Ta
nuenns) naturally followed. 4) (PanHe BuKOpuCTaHHS MareMaTuku Oyjo B)
trading, (mipssHHS 3emuti), painting and (Tkareki BizepyHku) and the recording of
time. 5) Mathematics can be subdivided into the study of (kiTbKicTh, CTPYKTYpa,
mpocTtip Ta 3miHa). 6) Arithmetic, algebra, (BuBueHHs (yHKIH, mudepeHITine
yucneHHs, piBHAHHS) and various other subjects which follow the calculus (B
JoriaHOMY TIopsiaky), are all developments of the real number system. 7) (Koxna
rajgy3b Ma€ CBOIO JIOTTUHY CTPYKTYpY): it begins with certain concepts, such as
(uuti yucna) or integers in the mathematics of number, and such as (Touka, niHis Ta

TPUKYTHHK) In geometry. 8) Mathematics (BUKOpPUCTOBY€ETHCSI Yy BChOMY CBITI SIK



HeoOximHe 3Hapsanas) in many fields, including (mpupomo3HaBcTBO, HXKEHEPIs)

medicine, and (corriosoris).

11. Translate into English:

a) 1) Maremaruka — 1i¢ IpeIbKe CJIOBO 3a MOXOJKCHHSIM 1 03HAYa€ «IIOCh, 10
MOBUHHO OyTH BHBYEHE 1 3po3ymule. 2) 3 KOHIENTIB Ta aKCIOM BHUBOASTHCS
tepemu. 3) BunagkoBux uieHiB Bimomoi mkoiu Iliharopa HazuBanmm ciyxadamu, a
NoCTIiHUX — Maremarukamu. 4) Ko’kHa raigy3p pO3MOYMHAETHCS 3 TIEBHUX
KOHIIENTIB, TAKUX AK LUl YHMCJIA B MAaTreMaTHI[l YHCEJ, 1 TaKl SIK TOYKa, JIHIA 1
TpUKYTHUK B reomerpii. 5) Illo Take maremaruka B CydacHOMY pPO3yMiHHI cJioBa?
6) Jesxi akcioMu MaTeMaTMKd YHUCEI - 1€ acOLIaTHBHI, KOMYTaTUBHI Ta

JUCTPUOYTUBHI BIACTUBOCTI, 1 aKCIOMHU PO PIBHOCTI

b) 1) Maremaruka - Hayka, sika MEPBICHO BUHHKIIA K OJWH 3 HANPSMKIB TONIYKY
icTUHM Yy cdepl NpOCTOPOBHUX BIIHOIIEHh (3EMJIEMIPSHHS — TeoMeTpii) 1
obuncieHs (apudmeruku), IS OPAKTUUHUX TOTPeO JIIOJUMHU PpaxyBarTw,
0o0UYMCIIIOBaTH, BUMIPIOBATH, OCIKYBaTH (QopMH Ta pyX (BUYHUX TUL 2)
3arabHOMMPHUUHATOTO BU3HAYCHHS MaTeMaTuKu Hemae. 3) JlocmimKeHHs mpoCcTopy
CIIPUYMHWIO J0 BHUHUKHEHHS reoMeTpii, 30kpema EBKiimoBoi reomerpii. 4)
BuBYCHHS KUTBKOCTI OYMHAETHCS 3 YHCENI, CIIOYATKy 13 HATypaJbHUX YHCEN Ta
[UTMX YHCeNT Ta apu(PMETUIHUX OTepalliidi 3 HUMH, SIKl BABYAIOTHCS B apU(METHIII.
5) I'nmuOur BIACTHBOCTI IUIMX YKMCEN BUBYAE TEOPIS YKCEN, O SKOI HAICKUTH
3HameHuTa Bennka teopema @epma. 6) KiibKiCHI Ta IpOCTOPOBI XapaKTEPUCTUKU
pPa3oM JOCHUIKYIOTHCS B aHAIITMYHINA TeoMeTpii, AudepeHLianbHIi reoMeTpii Ta
anreOpuuHii reoMetpii. 7) TpuronoMmerpis — 1e po3JUT MaTeMaTHKH, 10 Mae
CIpaBy 3 BIIHONICHHSMH MDK CTOPOHaMH Ta KyTaMH B TPHUKYTHHKY Ta 3
TPUTOHOMETPUYHUMHU (PYHKLIIMHU; TYT IPOCTIP BUPAXKEHUN B 4YUCIaX, IO LOTO
po3aury BxoauTh 3HaMmeHuTa Teopema Ilidharopa. 8) IcTopiro MaremaTuKy BUEHI

3a3BWYall MOAUIIIOTh HA YOTHPH TEPIOAM: MEpioj 3apOJKCHHS MaTeMaTUKH SK



CaMOCTIHHOT JAUCHMIUIIHK, TEpIiOJ MOCTIIHKCHHS 3MIHHUX BCIIMYUH; mepio

Cy4acCHOI MaTeMaTUKHU.

12. Did you know that....

e What comes after a million, billion and trillion? A quadrillion,
quintillion, sextillion, septillion, octillion, nonillion, decillion and
undecillion.

Different names for the number O include zero, nought, naught, nil, zilch

and zip.

Zero ( 0 ) is the only number which can not be represented by Roman

numerals.

The name 'zero' derives from the Arabic word sifr which also gave us the

English word 'cipher' meaning 'a secret way of writing' .

Do you know the magic of no. nine (9)? Multiply any number with nine
(9 ) and then sum all individual digits of the result (product) to make it

single digit, the sum of all these individual digits would always be nine (9

13. Enjoy yourself:
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GLASBEFRGEN

“In 1953 you were my math teacher. You promised
that algebra would come in handy someday.
How much longer do I have to wait?”



