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IMEPEJIMOBA

HapuaibHO-METOMUYHUA MOCIOHMK PO3POOJEHO BIAMOBIIHO J0 MPOrpamMu
HaBYAJIBHOI JUCIUIUTIHN «|HO3eMHa MOBa» JIJIsl CTYACHTIB 3aKJIaJiB BUIO OCBITH,
K1 3100yBalOTh TIJATOTOBKY 3a OCBITHBO-KBadi(iKallifHUM piBHEM OakajaBpa
Crnemianbhicts 014.04 Cepennst ocBita (Maremartuka) OcBiTHs nporpama CepeaHs
ocBita (Maremarnka Ta IHdpopmatruka) Cepemus ocBita (MartemaTuka,
ExoHoMika).

YpoBa/pKeHHS HaBYAbHO-METOJUYHOTO TIOCIOHMKA 3 1HO3EMHOi MOBH
(aHrmificekoi) 3a MpOQEcCiiHUM CHPSAMYBAaHHSIM IepeAadadyeHo Uil CTYJEHTIB
bakyabTeTy MaTeMAaTHKH, TPUPOJHUYUX HAYK Ta TEXHOJIOTIH.

Merta nponoHOBaHOi Tpalll — 3a0e3MeYUTH 3aCBOEHHS CTYJACHTAMU BOJIHOYAC
13 3araJIbHOB)KMBAHOIO JIGKCUKOIO U MOBCAKICHHUMHU PO3MOBHUMHU BHpa3aMH, sKi,
0e3yMOBHO, BaXKJIMBI1 1J1s1 (PaxiBIiB OyIb-sIKOT Taly31, TAKOXK CIIEHIAIbHOI JIEKCUKHU;
BUPOOJIEHHS HAaBUYOK YMTaHHA (PaxoOBHUX TEKCTIB; MIABUIIEHHS PIBHA YCHOTO Ta
MMCEMHOTO MOBJICHHS 3aB/ISIKM TOBTOPEHHIO IPaMaTUYHUX CTPYKTYP 1 MOJIeTIeH.

Matepianu nMociOHMKA BUKJIAAEHO 3TIJIHO 3 TPOrpaMOl0 BUBYEHHS 1HO3EMHOI
MoBu y 3BO 1 Bumoramu kBamiikamiiHOro piBHSA. Y 3MICTI HaBYaJIbHO-
METOJMYHOTO MOCIOHMKA MOJAHO JIECATh T€M, Y SIKMX CTYJACHTaM 3allpOIIOHOBAHO
Marepiany Ui BIOCKOHAJICHHS YCHOTO MOBJICHHS, YWTaHHSA, THChMa. B
OTIpaIlOBaHHI KOXKHOI TeMH MependadyeHo iHauBinyaabHy poodorty. CTpykTypa
BCIX T€M OJIHOTHWIIHA, IO JO03BOJISIE€ CTyACHTaM IUJIaHyBaTU CBIA poOOuMii yac.
JIakOHIYHICTh 1 JOCTYMHICTh HABEACHOTO MaTrepiajly Ja€ 3MOry IIBUAKO, 0e€3
3aBUX 3yCWJIb YCBIIOMUTH chenudiky KOXXHOTO 3aBaaHHs. Marepiadn,
BUKJIQJICHUNA Yy TIOCIOHWKY, JO3BOJISIE AKTHUBIZYBAaTH TI3HABAJIBbHY JISUIBHICTH
CTYJICHTIB Yy TIPOII€Ci BUBYEHHS TUCITUTUIIHN; MOTHUBYBATH 1X JIO T1BUIIEHHS PIBHS
BOJIOJIIHHA (DaXxOBOIO 1HO3EMHOK) MOBOIO, BHUBUIBHUTH dYac JUIsl MPAKTHUYHOT

MMIATOTOBKHU.



ONIV 1 MAYTHEMAYICAL SCHOGLS

®Exercise 1. Read and memorise the following words and word
combinations. differentiation — mudepennitoBanHs, BiITyKaHHS TOXiTHOT

integration — iHTerpyBaHHs, 00YHCIICHHS IHTETpaia

measure — mipa; OKa3HUK; KpUTEpiii; MacmTad

nemurens Infinite series — HeCKIHYCHHUN PsIT

calculus — 1) obuuciieHHs 2) MaTeMaTHYHHUE aHaJIi3 (HaBYaJbHA JUCHIHUILTIHA,
PO3/1171 HAWBUIIOI MAaTEMATHUKH )

mathematical object — marematnunuii 00'ekT

topological space — TomonoriuHuiA MpPocTip

metrical space — meTpuuHwMii TPOCTIp

method of exhaustion — MeTox mocaigOBHUX eliMiHALII

regular polygon — npaBuibHHI OaraTOKyTHUK

limit — 1) mexa; mexa 2) pl. iHTepBal 3Ha4CHb

infinitesimal [infinr'tesim(a)l] — HeckiHYeHHO MaTa BeMYMHA

infinitesimal calculus — anani3 HECKIHUEHHO MaJTUX BEJTUYHH

sine [sain], cosine ['kousain], tangent [‘tends(o)nt], arctangent — cunyc,
KOCHHYC, TAHTE€HC, apKTaHTCHC

derivative — moxigHa, oxigHa QYHKIIis

the distributive law — po3nozineHuit (AMCTPUOYTUBHUIT) 3aKOH

to combine together — moennyBatu, 00'eHYBaTH, KOMOIHYBATH

the law of combination — 3akon komOiHarli# (oeaHAHHS)

a scalar product — ckansipauit 10OyTOK

a progression of abstractions — mocitoBHICTh aOcTpaKIii

to belong to the group — nanexxatu rpymi

to make no difference — He MaTu 3HaYECHHS



®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.
abstruct number
a four — figure number
concrete number
cardinal number
ordinal number
positive number
negative number
algebraic symbol
mixed number
wnole number (integer)
fraction
even numbers
odd number
prime number
complex number
real
imaginary pa
proper fraction
numerator
denominator
improrer fraction
®Exercise 3. Read and translate the text
Great minds of Greece such as Thales, Pythagoras, Euclid, Archimede,
Apollonius, Eudoxus, etc. produced an amazing amount of first class mathematics.
The fame of these mathematicians spread to all corners of the Mediterranean world
and attracted numerous pupils. Masters and pupils gathered in schools which
though they had few, buildings and no campus were truly centers of learning. The

teaching of these schools dominated the entire life of the Greeks. Despite the
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unguestioned influence of Egypt and Babylonia on Greek mathematicians, the
mathematics produced by the Greeks differed fundamentally from that which
preceded it. It was the Greeks who founded mathematics as a scientific discipline.
The Pythagorean School was the most influential in determining both the nature
and content Greek mathematics. Its leader Pythagoras founded a community which
embraced both mystical and rational doctrines. The original Pythagorean
brotherhood (c. 550—300 B. C.) was a secret aristocratic society whose members
preferred to operate from behind the scenes and, from there, to rule social and
intellectual affairs with an iron hand. Their noble born initiates were taught entirely
by word of mouth. Written documentation was not permitted, since anything
written might give away the secrets largely responsible for their power.

Among these early Pythagoreans were men who knew more about
mathematics then available than most other people of their time. They recognized
that vastly superior in design and manageability Babylonian base-ten positional
numeration system might make computational skills available to people in all
walks of life and rapidly democratize mathematics and diminish their power over
the masses. They used their own non positional numeration system (standard
Greek alphabet supplemented by special symbols).

Although there was no difficulty in determining when the symbols
represented a number instead of a word, for computation the people of the lower
classes had to consult an exclusive group of experts or to use complicated tables
and both of these sources of help were controlled by the brotherhood. For
Pythagoras and his followers the fundamental studies were geometry, arithmetic,
music, and astronomy. The basic element of all these studies was number not in its
practical computational aspect, but as the very essence of their being; they meant
that the nature of numbers should be conceived with the mind only. In spite of the
mystical nature of much of the Pythagorean study the members of community
contributed during the two hundred or so years following the founding of their

organization, a good deal of sound mathematics.



Thus, in geometry they developed the properties of parallel lines and used
them to prove that “the sum of the angles of any triangle is equal to two right
angles”. They contributed in a noteworthy manner to Greek geometrical algebra,
and they developed a fairly complete theory of proportional though it was limited
to commensurable magnitudes, and used it to deduce properties of similar figures.
They were aware of the existence of at least three of the regular polyhedral solids,
and they discovered the incommensurability of a side and a diagonal of a square.

Details concerning the discovery of the existence of incommensurable
quantities are lacking, but it is apparent that the Pythagoreans found it as difficult
to accept incommensurable quantities as to discover them. Two segments are
commensurable if there is a segment that “measures” each of them — that is, it
contains exactly a whole number of times in each of the segments.

®Exercise 4. Which of these statements are true? Correct the false ones.

1. It was the Egyptians who founded mathematics as a scientific discipline. 2.
The Pythagorean School was the most influential in determining both the nature
and content Greek mathematics. 3. There was some difficulty in determining when
the symbols represented a number instead of a word. 4. For Pythagoras the
fundamental studies were geometry, arithmetic, music, and astronomy. 5. Two
segments are commensurable if there is a segment that “measures” each of them.

®Exercise 5. Find derivates in the text for the following words. Explain

their meaning in Ukrainian:

Verb Noun Adjective
to symbolize Symbolic
to differ Difference
Supposition Suppositional
to present Representational
to compact Compact




®EXxercise 6. Translate from Ukrainian into English.

Y ramy3l MaTeMaTHKH, SK anreOpa, HEBIIOMI BEJIMYMHU BUPAXKAIOTHCS
OykBamu. Jlesxi JiTepu HA3UMBAIOTHCS 3MIHHUMH, OCKUIBKM 4YHCJa, SKI BOHHU
NPECTaBISIIOTh, 3MIHIOIOTBCS BiJ PIBHIHHSA A0 pIBHAHHA. [HII JiTepu
Ha3WBAOTbCA KOHCTAHTaMH, TOMY IO HHUMHU HpGI[CTaBJIGHi qyuciia, IO MaroThb
MOCTIMHY BEJIMUMHY, SIKa HIKOJIW HE 3MIHIOEThCHI.

®Exercise 7. Translate the following phrases into mathematical
expressions or equations.

1. Six less than twice a number is forty five. 2. A number minus seven yields
ten 3. A total of six and some number 4. Twelve added to a number 5. Eight times
a number is forty-eight 6. The produce of fourteen and a number

MExercise 8. Match these terms with their definitions.

1. notation a) not representing any specific value
2. arbitrary b) having all sides of equal length
3. equilateral c) any series of signs or symbols used to
4. a solid represent quantities or elements in a specialized
5. tetrahedron system
6. octahedron d) a solid figure having four plane faces
7. vertex (pl.vertices) e) a solid figure having eight plane faces
8. an obtuse angle f) a closed surface in three-dimensional space
9 .an isosceles triangle g) the point of intersection of two sides of a
plane figure or angle
h) (of a triangle) having two sides of equal
length
J) (of an angle) lying between 90° and 180°

®Exercise 9. Read and write the numbers and symbols in full according
to the way they are pronounced:
76, 13, 89, 53, 26, 12, 11, 71, 324, 117, 292, 113, 119; 926, 929, 735, 473, 1002,

1026, 2606, 7354, 7013, 3005, 10117, 13526, 17427, 72568, 634113, 815005,
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905027, 65347005, 900000001, 10725514, 13421926, 65409834, 815432789,
76509856.

®Exercise 10. Form adjectives from the following verbs by adding suffix-
“able”. Translate them into Ukrainian. Example: comfort-comfortable

1. rely 2. desire 3. read 4. explain 5. manage 6. use 7. forget 8. predict 9.
measure 10. remove 11. renew 12. imagine 13. agree 14. enjoy. 15. depend 16
consider 17. prove 18. computer.

®Exercise 11. Form adjectives from the following verbs by adding suffix
- “ive”. Translate them into Ukrainian.

Example: express — expressive

1. collect 2. impress 3. conduct 4. act 5. oppress 6. effect 7. dominate 8. adapt
9. compress.

®Exercise 12. Form nouns from the following adjectives by adding suffix
— (i) “ty”. Translate them into Ukrainian.

Example: odd — oddity; curious — curiosity.

1.diverse 2. hostile 3. complex 4. reliable 5. historic 6. active 7. formal 8.
probable 9. topical 10. universal 11. certain 12. vital 13. modern 14. safe 15. prior
16. valid 17. severe 18. special 19. novel 20. mature 21. local 22. possible 23. able
24. capable 25. noble 26. obscure 27. modal 28. adaptive 29. conductive 30.
passive. 31. computable 32. tractable 33. applicable 34. clear 35. lucid.

®Exercise 13. Read and translate the text.

Counting in the Early Ages Counting is the oldest of all processes. It goes
back to the very dawn of human history. At all times and practically in all places,
people had to think of supplies of food, clothing and shelter. There was often not
enough food or other things. So, even the most primitive people were always
forced to think of how many they were, how much food and clothing they
possessed, and how long all those things would last.

These questions could be answered only by counting and measuring. How did
people count in the dim and distant past, especially when they spoke different

languages? Suppose you wanted to buy a chicken from some poor savage tribe.
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You might point toward some chickens and then hold up one finger. Or, instead of
this, you might put one pebble or one stick on the ground.

At the same time, you might make a sound in your throat, something like ung,
and the savages would understand that you wanted to buy one chicken. But
suppose you wanted to buy two chickens or three bananas, what would you do? It
would not be hard to make a sign for the number two. You could show two fingers
or point to two shoes, to two pebbles, or to two sticks. For three you could use
three fingers or three pebbles, or three sticks. You see that even though you and the
savages could not talk to one another, you could easily make the numbers one, two,
and three known. It is a curious fact that much of the story of the world begins
right here.

Have you ever tried to imagine what the world would be like if no one had
ever learned how to count or how to write numerals? We are so in the habit of
using numbers that we rarely think of how important they are to us. For example,
when we open our eyes in the morning, we are likely, first of all, to look at the
clock, to see whether it is time to get up. But if people had never learned to count,
there would be no clocks. We would know nothing of hours or minutes, or
seconds. We could tell time only by the position of the sun or the moon in the sky;
we could not know the exact time under the best conditions, and in stormy
weather, we could only guess whether it was morning or noon, or night.

The clothes we wear, the houses we live in, and the food we eat, all would be
different if people had not learned how to use numbers. We dress in the morning
without stopping to think that the materials of which our clothing is made have
been woven on machines adjusted to a fraction of an inch.

The number and height and width of the stair steps on which we walk were
carefully calculated before the house was built. In preparing breakfast, we measure
so many cups of cereal to so many cups of water; we count the minutes it takes to
boil the eggs, or make the coffee. When we leave the house, we take money for bus

fare unless we walk and for lunch unless we take it with us; but if people could not
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count, there would be no money. All day long, we either use numbers ourselves or
use things that other people have made by using numbers.

It has taken people thousands of years to learn how to use numbers, or the
written figures, which we call numerals. For a long time after men began to be
civilized, such simple numbers as two and three were all they needed. For larger
numbers, they used words in their various languages which correspond to
expressions, such as lots of people, a heap of apples, a school of fish, and a flock of
sheep.

For example, a study of thirty Australian languages showed no number above
four, and in many of these languages there were number names for only one and
two, the larger numbers being expressed simply as much and many. You must have
heard about the numerals, or number figures, called digits.

The Latin word digiti means fingers. Because we have five fingers on each
hand, people began, after many centuries, to count by fives. Later, they started
counting by tens, using the fingers of both hands. Because we have ten toes as well
as ten fingers, people counted fingers and toes together and used a number scale of
twenty. In the English language, the sentence “The days of a man’s life are three
score years and ten” the word score means twenty (so, the life span of humans was
considered to be seventy). Number names were among the first words used when
people began to speak.

The numbers from one to ten sound alike in many languages. The name digits
was first applied to the eight numerals from 2 to 9. Nowadays, however, the first
ten numerals, beginning with 0, are usually called the digits. It took people
thousands of years to learn to write numbers, and it took them a long time to begin
using signs for the numbers; for example, to use the numeral 2 instead of the word
two.

When people began to trade and live in prosperous cities, they felt a need for
large numbers. So, they made up a set of numerals by which they could express
numbers of different values, up to hundreds of thousands. People invented number

symbols. To express the number one, they used a numeral like our 1. This numeral,
13



probably, came from the lifted finger, which is the easiest way of showing that we
mean one. The numerals we use nowadays are known as Arabic. But they have
never been used by the Arabs. They came to us through a book on arithmetic
which was written in India about twelve hundred years ago and translated into
Arabic soon afterward. By chance, this book was carried by merchants to Europe,
and there it was translated from Arabic into Latin. This was hundreds of years
before books were first printed in Europe, and this arithmetic book was known
only in manuscript form.

®Exercise 14. Match the following.

1. distant past a) BU3HAYaTH Yac

2. to tell time b) naneke munyse

3. to perform operations C) TOYHHI1 yac

4. exact time d) BUKOHYBaTH oreparii
5. rarely €) BUHAXOTUTH

6. to invent f) pinko

7. digit g) 30epiraTu iH(pOpMAIIiFO
8. to store information h) onHO3HauYHE YKCIIO

9. to record I) mpucTocyBaHHs

10. device J) 3amucyBaTH

11. ancient times K) mpouiTaTu

12. to prosper |) naBHi yacu

13. abacus M) JTYHIbHA JOIIKa

14. to print N) paxyHKH

15. counting table 0) ApyKyBaTH

®Exercise 15. Discussion point.

What if you were to give a short presentation on Euclid’s most important
contribution to mathematics? What would you say?

®Exercise 16. Complete these sentences by putting the verb in brackets

into the Present Simple or the Present Continuous.
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To solve the problem of gravitation, scientists ............... (consider) time-
space geometry in a new way nowadays. Quantum rules ............... (obey) in any
system. We ............... (use) Active Server for this project because it ......... (be)
Webbased. Scientists ............... (trace and locate) the subtle penetration of
quantum effects into a completely classical domain. Commonly we ............ (use)
C + + and JavaScript. At the moment we ............... (develop) a Web—based
project. Its domain ............ (begin) in the nucleus and ............ (extend) to the
solar system. Right now I ............. (try) to learn how to use Active Server
properly.

MExercise 17. Put “can”, “can not”,”could”, ”could not” into the
following sentences.

Parents are finding that they .............. no longer help their children with
their arithmetic homework. The solution for the construction problems
............... be found by pure reason. The Greeks ................. solve the problem
notbecause they were not clever enough, but because the problem is insoluble
under the specified conditions. Using only a straight-edge and a compass the
Greeks ............. easily divide any line segment into any number of equal parts.
Web pages............. offer access to a world of information about and exchange
with other cultures and communities and experts in every field.

®Exercise 18. Fill in each blank with an appropriate preposition: of, to,
in, at, through, with, on. One preposition can be used several times.

. our modern world, mathematics is related ... a very large number ...
important human activities. Make a trip ... any modern city, look ...the big houses,
plants, laboratories, museums, libraries, hospitals and shops, ... the system ...
transportation and communication. You can see that there is practically nothing ...
our modern life which is not based ... mathematical calculations. ... co-operation

.. science, mathematics made possible our big buildings, railroads, automobiles,
airplanes, spaceships, subways and bridges, artificial human organs, surgical
operations and means of communication that in the past seemed fantastic and could

never be dreamt ... .
15



®EXxercise 19. Use the correct tense / voice form of the verb.

Model: A lot of knowledge (to accumulate) in the second half of the 20th
century. A lot of knowledge was accumulated in the second half of the 20th
century.

1. In the early ages, primitive counting (to do) with the help of gestures,
objects, fingers and toes. 2. The work of Leibniz (to publish) several years before
Newton’s results appeared in print. 3. In the past, people could not foresee that
their life (to change) radically due to technological advances. 4. Scientists (to
make) their discoveries due to the achievements of their predecessors. 5.
Mathematics (to be) a science of numbers before it became a science of relations.
6. Archimedes (to make) his discovery while (to take a bath). 7. All spheres of life
(to benefit) from computers in the future. 8. Many problems of artificial
intelligence (not to solve) yet. 9. A lot of useful gadgets (to appear) in the last 10
years. 10. Nowadays, science and technology (to develop) at a great speed. 11. It is
believed that in the future computers (to make) people’s life still more comfortable.
12. Mathematics (to contribute) the most to the development of computer science.
13. Without the computer, the present day achievements of many sciences (to be)
impossible. 14. Very little (to know) to us about the life of Euclid. 15. Einstein (to
be) young when he developed the theory of relativity. 16. Lobachevsky’s new idea
(to remain) unnoticed for a long time. 17. Till his dying day, Galileo was true to his
ideas, though he (to renounce) them before under the pressure of the Inquisition.
18. Some new branches of mathematics (to develop) in the 20th century. 19. It (to
take) mathematicians over three hundred years to prove Fermat’s last theorem. 20.
Mathematical language (to characterize) by its symbolic nature, brevity and
precision.

®Exercise 20. Ask special questions using the words in parentheses.

1. There are really two types of problems involved here. (How many?) 2.
Having understood the ideas, we can simplify our notation. (When?) 3. Being
interested in set theory, he never missed his special course. (Why?) 4. Rational

functions are functions involving an additional operation of division. (What?) 5. A
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point representing a variable is called a variable point. (How?) 6. The students
studying the theory of sets find this statement interesting. (Who?) 7. Equations
containing one or more variables to the first power only are linear in one or two
variables. (What?) 8. We can find that some elements form a smaller group inside
the big one. (What?) 9. Groups can arise in many quite distinct situations. (In what
cases?) 10. When speaking of quantities, we shall have in view their numerical
values. (What?) 11. The meanings of these words are often confused in speech.
(Where?)

®Exercise 21. Read, translate and give a short outline of the text in
English:

Many thousands of years ago this was a world without numbers. Nobody
missed them. Primitive men knew only ten number-sounds. The reason was that
they counted in the way a small child counts today, one by one, making use of their
fingers. The needs and possessions of primitive men were few: they required no
large numbers. When they wanted to express a number greater than ten they simply
combined certain of the ten sounds connected with their fingers. Thus, if they
wanted to express “one more than ten” they said “one-ten” and so on. Nowadays
Maths has become an inseparable part of our lives and whether we work in an
office or spend most of our time at home, each one of us uses Maths as a part of
our everyday life. No matter where we are as well as whatever we are doing, Maths
is always there whether you notice it or not. When you buy a car, follow a recipe,
or decorate your home, you are using Maths principles. People have been using
these same principles for thousands of years, across countries and continents.
Whether you are sailing a boat off the coast of Japan or building a house in Peru,
you are using Maths to get things done. How can Maths be so universal? First,
human beings did not invent Maths concepts; we discovered them. Also, the
language of Maths is numbers, not English or German or Russian. If we are well-
versed in this language of numbers, it can help us make important decisions and

perform everyday tasks. Maths can help us to shop wisely, buy the right insurance,
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remodel a home within a budget, understand population growth, or even bet on the
horse with the best chance of winning the race.

®Exercise 22. Fill in the gaps with the words from Text

1. Many thousands of years ago this was a world without . 2.
Primitive men counted making use of . 3. The possessions of primitive
men no large numbers. 4. When they wanted to they simply
combined the sounds connected with their fingers. 5. Nowadays Maths has become
an of our lives. 6. We use when you buy a car, follow a recipe,
or decorate your home. 7. How can Maths be so ? 8. The reason is we did
not Maths concepts; we them. 9. We should be in the

language of numbers. 10. Maths can help us make important and

everyday tasks.

®Exercise 23. Translate into English

JecsatnyHa cuctema Hymepailii BuHUKIA [Hmii. 3rogoM ii cTanu Ha3WBaTH
«apabcbKoroy, 00 11 Oyno mepeHeceHo Ao €Bpomnu apadbamu. [udpu, skumu mu
KOPHUCTYEMOC:, TCXK HASHBAIOTLCA apa6CI>KI/IMI/I. Yy Hlﬁ CUCTEMI OCOOIMBO BaXKJIMBE
3HAQYCHHSI Ma€ JIeCATh, 1 TOMY CHCTEMA 3BEThCS JIECITKOBOK CUCTEMOIO HyMepallii.
[IIo6 nermie yWTaTh Oarato3HAauHI 4YHCJA, MU BIJOKPEMIIIOEMO IM(GPU B HHUX
KOMaMH 110 Tpu rpynu. ['pymy 13 TppoX u(p MU Ha3UBAEMO TEPIOTOM.

®Exercise 24. Read the numbers

48; 392; 712; 947; 2,364; 6,839; 12,578; 83,740; 267,394; 847,253,
2,746,938; 4,957,816; 34,689,256; 67,912,378; 546,873,923; 489,736,263.

®Exercise 25. Read and translate the text

Modern mathematics has spread into some interesting and incredibly useful
areas of modern life. Highway engineers use optimization techniques and linear
algebra to analyze traffic patterns and minimize travel time for commuters.
Airlines, hotels, and Broadway theaters (not to mention some retailers) use
complex mathematical models, so complex that only computer programs can
sometimes solve them, to set prices on a dynamic basis. Physicists use group

theory and tensor analysis to solve the mysteries of sub-atomic particles. There are
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numerous other examples, from statistics being used by the Census Bureau and
research firms to predict market trends, to partial differential equations being used
by brokerage houses to formulate models of where the market is going.

Origins of Mathematics

But where did mathematics originate from? How did it get started, and how
complicated (or simple) were its beginnings in the ancient world?

While arithmetic in some form (counting) has been with us since people
banded together in primitive tribal groups 35,000 years ago, formal mathematics
could not begin until writing was invented. This event occurred around 3200 BCE
in the Fertile Crescent (specifically Mesopotamia, near the ancient city of Sumer);
some authorities think it was also independently invented in ancient Egypt around
the same time, as well as in China 1200 BCE. The ancient Egyptians may have
made important contributions as well.

For example, the “Moscow mathematical papyrus” (so called because it is
held in a Moscow museum and dates to 1850 BCE) contains a problem analyzing
the dimensions of a truncated pyramid. While the hieroglyphic explanation would
seem like any other Egyptian manuscript to modern eyes, the diagram
accompanying it would be readily recognizable in any modern algebra class.

So what is the link between mathematics and writing, and why was it
necessary for the development of writing to precede the development of a
mathematics that could go beyond counting and simple arithmetic?

Besides the relative permanence of writing and the ability to transmit
information from one generation to the next, writing is distinguished from other
symbolic representational systems (e.g., cave art, or temple decorations) by the fact
that its symbols (letters) are not related to their meaning, but rather represent
sounds or other phonemes as the abstract building blocks of language. This
development moves writing beyond short-hand pictorial representations, so that the
story is told by putting together abstract letters to form words, and not by

recounting a story in pictures.

19



Likewise, mathematics could not get started until the beginnings of a
symbolic language to represent basic mathematical concepts had been
developed. Arithmetic started roughly at the same time as writing began, around
4000 BCE in the Fertile Crescent (in what is now modern Iran), and at first was
based only on counting techniques. For example, arithmetic at that time might be
used to represent that 4 apples plus 5 apples yields 9 apples.

Mathematics as we understand it today, where math symbols take on abstract
meanings beyond simple enumeration and arithmetic, did not really have its
beginnings until the time of the ancient Greeks (eighth century BCE). The
Pythagorean theorem (sixth century BCE), which says that the sum of the squares
of the two legs of a right triangle is equal to the square of the hypotenuse, is
generally thought to be the most ancient mathematical formulation to go beyond
simple arithmetic and geometry. The Greeks are also credited with being the first
to develop deductive logic, a type of reasoning fundamental to mathematics,
whereby one can prove a theorem or statement to always be true.

Again, while the text would be incomprehensible to anyone today who did not
read ancient Greek, the diagrams in the fragment pictured below are readily
recognizable to any college (or high school) algebra student. Here is a fragment of
Euclid’s “Elements” found at Oxyrhynchus (in Egypt) and dating to roughly 100
CE.

Ancient Greek Contributions to Mathematics

So what are some of the contributions of ancient Greek mathematicians to the
math we use today?

A key Greek contributor, Pythagoras (570 BCE to 495 BCE) is the developer
of the Pythagorean Theorem, and made important contributions to religious
philosophy and general philosophy as well as mathematics. Indeed, some scholars
argue that the ancient Greeks considered mathematics to be a specialized form of
natural philosophy and not a separate branch of study at all.

Another ancient Greek philosopher, Thales, used geometry to solve real world

problems such as the height of buildings (and the pyramids), and the distance
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between ships and the shoreline. Plato (428/427 BCE — 348/347 BCE) made
important contributions by clarifying the distinction between assumptions and data,
as did Euclid (c. 300 BCE), who strengthened the mathematical rigor of proofs by
introducing the explicit concepts of definition, axiom, theorem, and proof.

Archimedes (c.287—212 BC) defined the surface area and volume of a sphere
and worked with infinite series, as well as contributing to the study of physics with
the principle of buoyancy and the creation of the Archimedes screw, which could
transfer water from one location to another (including raising it against the pull of
gravity).

Chinese and Indian Contributions to Mathematics

Important contributions to ancient mathematics were also made by the
Chinese, the Indians, and the Muslims, although the Muslims operated mostly in
the eighth century CE and later, so that they are considered to be more modern
than ancient times. The Chinese and Indian cultures, however, flourished roughly
contemporaneously with the ancient Greeks.

Chinese mathematics, in particular, is so different in its approach and
formulations, that scholars generally agree it was developed independently. The
Chinese are credited with developing a decimal positional notation system (so that
powers of 10, 100, 1000 and so on are distinguished from each other), a variety of
geometrical theorems, and mathematical proofs for the Pythagorean Theorem and
Gaussian elimination, a technique used in modern day Linear Algebra to
manipulate matrices using row reduction.

Unlike ancient Greek math, Chinese mathematics continued to develop well
beyond ancient times, so that, for example, in the 13" century CE, Zu Chongzhi
calculated the value of pi to seven decimal places and Chu Shih-chieh formulated a
method for solving higher order algebraic equations).

The Indian culture for mathematics flourished somewhat later (eighth century
BCE to second century CE), and included calculations for the square root of two, a
statement (but not proof) of the Pythagorean Theorem, and astronomical treatises

from the fourth and fifth centuries CE involving various trigonometric proofs.
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Clearly, the mathematics that we use today is the cumulative knowledge of a
great many people, stretching back in time more than three thousand years and
across a number of different cultures located across the globe.

®Exercise 26. Speaking. Answer the following questions

1. When did people begin to count? 2. What purposes did the primitive people
use numbers for? 3. Why are mathematics and numbers important? 4. What
spheres of our life do we use Maths in? 5. What numeraration system do we use
nowadays? 6. How many digits do we use in our Hindu-Arabic system of
numeration? 7. Why do we separate figures of the numbers by commas? 8. How is
each group of three figures called? 9. How is the system of numbers we use called?
10. How many digits does a period of a number contain? 11. What is the function

of a zero?
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Pnelividual Work
GIBBDIIGIBBDIIGIBD IS IIBD I

mTask 1. Over to you 1. Web research task. Find out as much as you can
about Chaos theory. Web search key words: chaos and the horseshoe, Smale, the
butterfly effect, the Lorenz attractor, the Sierpinski gasket, fractals. 2. Prepare a
short presentation on the Lorenz attractor. 3. Prepare a short presentation on the
applications of nonlinear dynamics

®Task 2. Project ldeas Study the literature and analyze your everyday
experience to explore the ways of connecting mathematical ideas to real life
problems. Discuss your ideas in groups. Choose any field (e.g. economics, science,
sports, etc.) of everyday life and research the realworld applications of maths there.
Prepare a short report and a presentation on the achieved results. Share your ideas.

=Task 3. Follow this link

https://www.ted.com/talks/roger antonsen math is the hidden secret to un

derstanding the world . Unlock the mysteries and inner workings of the world

through one of the most imaginative art forms ever -- mathematics -- with Roger
Antonsen, as he explains how a slight change in perspective can reveal patterns,
numbers and formulas as the gateways to empathy and understanding. Watch a
video about math as the hidden secret to understanding the world as many times as
you need. Write out 10 topical theses. Prepare your own presentation on the thema
Math as the hidden secret to understanding the world.

®Task 4. Follow this link. https://ed.ted.com/best of web/U1LBfyZ5 .

The Collatz Conjecture is the simplest math problem no one can solve — it is easy

enough for almost anyone to understand but notoriously difficult to solve. So what
is the Collatz Conjecture and what makes it so difficult? Veritasium investigates.
Watch the video as many times as you need. Make sure that you are throughall
stages: ”Think”, “Dig Deeper” and “Discuss”. All necessary translations and

thoughts you are welcome to take down into your copy-book.
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®Task 5. Follow this link

https://www.ted.com/talks/samia talbi the real reason you should study m

ath . The benefit and use of math is seriously questioned in many public debates,
schools and societies today. Why should we learn mathematical concepts we never
use in life, not ever at work? Amid generalizing digitalization, why should children
get good at calculation? The present Ted-talk guides us through the mathematical
solving process of a tricky problem beleived to be posed by North African queen
Dihya. Doing so, it shows that math helps us develop an extremely valuable
success skill: conditional creativity. Behind this skill lies our very ability to shape
our lives, but also become an attractive person able to make a difference. Watch a
video about The Real Reason You Should Study Math as many times as you need.

Write out 10 topical theses. Write down the main points and tell about it.
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ONI1Y 2 YTHE LANGOUBGE OF
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®Exercise 1. Read and memorise the following words and word
combinations

continuity — 6e3nepepBHICTh; HACTYITHICTh, HEPO3PUBHICTh; ILTICHICTh

smoothness — rnazakicte (Hamp. QyHKIIIT)

real-valued functions — mificna dyHKIIis

functions of complex numbers — GpyHKIIIT KOMIUIEKCHUX YHCET

algebraic geometry — anreOpaidna reoMeTpist

number theory — Teopis uwmcen, MaTeMaTW4YHA IUCIMILUIIHA, 10 BUBYAE
BJIACTUBOCTI YHCEIl

applied mathematics — npukiagHa mMareMaThka HayKoOBa AMCLHMILIIHA, IO
BHUBYA€ 3aCTOCYBAHHS MAaTEMaTHYHHX METOJIB B IHIIMX Tramdy3siX 3HaHb, Y CBOIO
Yyepry NOJISETHCS Ha Psi/l HATIPSIMKIB

functional analysis - pyHkitioHaapHMI aHaTI3

Vector spaces - BEeKTOpHUI MPOCTIp

inner product - ckansipHuUil TBip, BHYTPIIIHIN TBIp (BEKTOPIB)

norm - HopMma BekTopa ((hyHKIIOHAJ, 3aJaHHii Ha BEKTOPHOMY MPOCTOPI Ta
y3araJbHIOKOUNH TIOHSATTS JJOBKUHH BEKTOpa a00 aOCOTFOTHOTO 3HAYCHHS YUCIIa)

topology — Tomoutoris

differential and integral equations — nudepeHiianbHi Ta iIHTErpaIbHI PIBHSIHHS

mathematical equation — maTemaTiuHe piBHSIHHS

variable — 3minHa, 3MiHHA BeTUYHHA

derivatives of various orders — moxiHi pi3HOTO MOPSIKY

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

I. ADDITION3+2=5

3&2 — ADDENDS
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+—PLUS SIGN

EQUALS SIGN

5 - THE SUM

Il. SUBTRACTION-3-2=1

3 — THE MINUEND

MINUS

2 — THE SUBTRAHEND

1 — THE DIFFERENCE - pi3HicTb

1. MULTIPLICATION -3 x2=6

3 —-THE MULTIPLICAND

MULTIPLICATION SIGN

2 — THE MULTIPLIER

6 — THE PRODUCT

3&2 -FACTORS

IV.DIVISION6:2=3

6 — THE DIVIDEND

DIVISION SIGN

2 — THE DIVISOR

3 - THE QUOTIENT

®Exercise 3. Read and translate the text

One of the foremost reasons given for the study of mathematics is to use a
common phrase, that — mathematics is the language of science. This is not meant to
imply that mathematics is useful only to those who specialized in science. No, it
implies that even a layman must know something about the foundations, the scope
and the basic role played by mathematics in our scientific age. The language of
mathematics consists mostly of signs and symbols, and, in a sense, is an unspoken
language.

There can be no more universal or more simple language, it is the same
throughout the civilized world, though the people of each country translate it into

their own particular spoken language. For instance, the symbol 5 means the same
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to a person in England, Spain, Italy or any other country; but in each country it
may be called by a different spoken word. Some of the best known symbols of
mathematics are the numerals 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 and the signs of addition
(+), subtraction (-), multiplication (x), division (:), equality (=) and the letters of
the alphabets: Greek, Latin, Gothic and Hebrew (rather rarely).

Symbolic language is one of the basic characteristics of modern mathematics
for it determines its true aspect. With the aid of symbolism mathematicians can
make transition in reasoning almost mechanically by the eye and leave their mind
free to grasp the fundamental ideas of the subject matter. Just as music uses
symbolism for the representation and communication of sounds, so mathematics
expresses quantitatively relations and spatial forms symbolically. Unlike the
common language, which is the product of custom, as well as social and political
movements, the language of mathematics is carefully, purposefully and often
ingeniously designed. By virtue of its compactness, it permits a mathematician to
work with ideas which when expressed in terms of common language are
unmanageable. This compactness makes for efficiency of thought.

Mathematic language is precise and concise, so that it is often confusing to
people unaccustomed to its forms. The symbolism used in math language is
essential to distinguish meanings often confused in common speech. Math style
aims at brevity and formal perfection. Let us suppose we wish to express in general
terms the Pythagorean Theorem, well-familiar to every student through his high-
school studies.

We may say: "We have a right triangle. If we construct two squares each
having an arm of the triangle as a side and if we construct a square having the
hypotenuse of the triangle for its side, then the area of the third square is equal to
the sum of the areas of the first two". But no mathematician expresses himself that
way. He prefers: "The sum of the squares on the sides of a right triangle equals the
square on the hypotenuse."” In symbols this may be stated as follows: c2=a2+b2 .

This economy of words makes for conciseness of presentation, and math

writing is remarkable because it encompasses much in few words. In the study of
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mathematics much time must be devoted 1) to the expressing of verbally stated
facts in math language, that is, in the signs and symbols of mathematics; 2) to the
translating of math expressions into common language. We use signs and symbols
for convenience. In some cases the symbols are abbreviations of words, but often
they have no such relations to the thing they stand for.

We cannot say why they stand for what they do; they mean what they do by
common agreement or by definition. The student must always remember that the
understanding of any subject in mathematics presupposes clear and definite
knowledge of what precedes. This is the reason why "there is no royal road" to
mathematics and why the study of mathematics is discouraging to weak minds,
those who are not able to master the subject.

®Exercise 4. Which of these statements are true? Correct the false ones.

1. Symbolic language is one of the main characteristics of modern
mathematics for it determines its true aspect. 2. The language of mathematics
consists of signs and symbols. 3. In the process of studying the mathematics much
attention should be devoted: 1- to the expressing of verbally stated facts in math
language; 2 - to the translating of math expressions into common language. 4. Like
the common language, the language of mathematics is carefully, purposefully and
often ingeniously designed. 5. Mathematic language is precise and concise, so that
it is often confusing to people unaccustomed to its forms.

®Exercise 5. Translate the following sentences into English.

1. ¥V uiii cucteMi BUKOPUCTOBYIOTHCS IMO3UTHBHI Ta HETATUBHI YKCIA.

2. Ilo3uTHBHI Ta HEraTUBHI YKCla MPeACTaBIIeHl (to represent) BIIHOCMHAMU
I_IiJ'II/IX IIO3UTUBHUX YUCCII.

3. PamionanpHi (rational) ymcna, CBO€I YEpProrw, BUKOPUCTOBYIOTHCA [0
CTBOPEHHsI ippariioHabHuX (irrational) ducer.

4. Y CcyKymHOCTI parlioHaJIbHI Ta IppaIrfioHaIbHI YKCJIa CTAHOBISATH CHUCTEMY
TIHACHUX YHUCE.

5. MaTtemaTuyHuil aHaii3 - 1€ PO3IJ MaTeMaTUKH, M0 BUBYa€ (QYHKINI Ta

MEXI.
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6. be3mu X € MmiIMHOXWHOIO 1HIIOI MHOKHHH Y TOMY BHITJIKY, SIKIIO BCl

€JIEMECHTHU MHOKHHHU X OJHO4YAaCHO € CIICMCHTaMH MHOKHWHHA V.

7. Axciomu, 10 3aJ0BOJIBHSIOTH O€3JUl MIMCHUX YHCENI, MOXXKHA YMOBHO

MOJIUTMTH Ha TPH KaTeTopii.

®Exercise 6. Translate the following phrases into mathematical

expressions or equations

1. Twice a number minus eight 2. The quotient of a number and seven is two

3. Three-fourths of a number. 4. The product of a number and ten is eighty. 5.

Eight less than a number is five. 6. How many times does five go into twenty?

®Exercise 7. Find derivates in the text for the following words and add

the absent forms. Explain their meaning in Ukrainian:

Verb Noun Adjective/Adverb
to learn
regular
mystery
computational
Measure

MExercise 8. Match these terms with their definitions.

1. multiple
fraction

an irrational number

ratio

2.

3.

4. a rational number
5.

6. segment

1.

equimultiple

a) any real number that cannot be
expressed as the ratio of two integers

b) the product of a given number or
polynomial and any other one

c) a ratio of two expressions or
numbers other than zero

d) a quotient of two numbers or
quantities

e) any real number of the form a/b,

where a and b are integers and b is not
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zero
f) one of the products arising from
the multiplication of two or more
quantities by the same number or
quality
g) a part of a line or curve between

two points

®Exercise 9. Translate from Ukrainian into English.

[Topy4 i3 pO3BUTKOM MaTeMaTHKH BUHHUKIM METOJOJIOTIYHI 1 (igocodchki
npati Hayky. Ilpuknagom moxe Oytu knacudikamis I'emiHyca, T'peubKoro
acTpoHoMma 1 matemaTuka 1 B. 10 H.e. BiH BBaxkaB, 1110 Hayka B)K€ Harpomajuia
JIOCUTh PI3HOMAHITHUX BIJIOMOCTEH y Oaratbox 007acTsAx. 3riAHO 3 BHUBUCHHSIM
Apucrorens, MaTeMaTHKa BUBYA€E BIACTUBOCTI, SKI MOYHa «a0CTparyBaTU» BIJ
00'ekTiB (izuuHoro cpity. Kpim Toro, sik i BCi HayKd, IO IPYHTYIOThCS Ha
JI0Ka3ax, BOHA OyJyeTbCs HA MEBHUX NMPHUHIMIAX, TaK 10 OJHA HayKa repegdoadae
ICHYBaHHS 1HIIIO1, OJTHA TMIAKOPSEThCS 1HIIIHN, sSIK KazaB Apucrotenb. [Ipumipom,
ONTHKA «IIANOPSAIKOBYEThCS» Teomerpii. Lo cBimuuTh mpo iCHyBaHHS JIOTIYHO
YHOPAIKOBAaHOI 1€papxii HayK. Taky iepapXxito CiiA BIAPI3HATU BiJ NPUWHATOIO Y
IpEeLbKUX BUYEHUX IMPOTUCTABJICHHS "MpakTU4yHOI' Ta "4ducroi' mMaremaTuku. 3a
ApucrorteneM, TUIBKM OCTaHHS 3aclyTOBYE Ha Te, 100 ii BKIIOYHMIIA y BUIbHY
OCBITY. "ByTH BUIBHUM" TYT CaMOIIiTb.

®Exercise 10. Match the synonyms.

1. to work out a) concept

2. to await b) to take on

3. to apply C) to use

4. notion d) to anticipate
5. to hire e) distinguished
6. to attempt f) to try

7. noted g) to develop
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8. to break the news h) scientist
9. to challenge 1) main
10. to research j) to begin
11. scholar K) prognosis
12. forecast, n ) to solve problems connected
13. to start with
14. major m) to investigate
15. to deal with n) to announce
0) to put to doubt

®Exercise 11. Form nouns from the following verbs by adding suffix
“ment”. Translate them into Ukrainian.

Example: attach — attachment

1. measure 2. establish 3. equip 4. achieve 5. announce 6. advertise 7.
abolish 8. require 9. embarrass 10. punish 11. enchant 12. denounce 13. agree 14.
arm 15. disarm 16. accomplish 17. fulfil 18. attach. Exercise 2. Translate the
following words into English: 1. o30poenns 2. Bimmanicte 3. oOiagHaHHS 4.
CIIPOCTYBaHHS 5. JIOCATHEHHs 6. CkacyBaHHs /. BumiptoBaHHs 10. Bukonanus 11.
aHoHcyBaHHs 12. Bumora 13. mokapanns 14. nomosneHicTs 15. 3aBepiieHHS.

®Exercise 12. Make up sentences with the following words and
wordcombinations 1. abolishment of corporal punishment 2. considerable
achievement 3. precise measurement 4. out-of date equipment 5. international
agreement 6. modern scientific achievements.

®Exercise 13. Match the words on the left with their translation on the

right.

1. foundations a) HayKa Ipo
2. concise b) Bumip (mist)
3. the study of C) MpHKJIaIHA
4. measuring d) cykymnHicTh
5. to deal with ) KOPOTKHIA
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6. applied f) ocHOBH

7. pure g) MHOKUHH

8. contemporary h) mousaTTs

9. concept 1) TeopeTHUHMIA
10. mixture j) posrusmaru
11. to transform K) BenmmumHa
12. to regard |) ximpKicTh

13. to constitute M) repeTBOpIOBaTH
14. magnitude N) CydacHHi
15. sets 0) BUBYATHU

16. quantity P) OCHOBH

®Exercise 14. Read and translate the text

What is Mathematics? Mathematics is the product of many lands and it
belongs to the whole of mankind. We know how necessary it was even for the
early people to learn to count and to become familiar with mathematical ideas,
processes and facts. In the course of time, counting led to arithmetic and measuring
led to geometry. Arithmetic is the study of number, while geometry is the study of
shape, size and position.

These two subjects are regarded as the foundations of mathematics. It is
impossible to give a concise definition of mathematics as it is a multifield subject.
Mathematics in the broad sense of the word is a peculiar form of the general
process of human cognition of the real world. It deals with the space forms and
quantity relations abstracted from the physical world.

Contemporary mathematics is a mixture of much that is very old and still
important (e. g., counting, the Pythagorean theorem) with new concepts such as
sets, axiomatics, structure. The totality of all abstract mathematical sciences is
called Pure Mathematics. The totality of all concrete interpretations is called
Applied Mathematics. Together they constitute Mathematics as a science. One of
the modern definitions of mathematics runs as follows: mathematics is the study of

relationships among quantities, magnitudes, and properties of logical operations by
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which unknown quantities, magnitudes and properties may be deduced. In the past,
mathematics was regarded as the science of quantity, whether of magnitudes, as in
geometry, or of numbers, as in arithmetic, or the generalization of these two fields,
as in algebra.

Toward the middle of the 19th century, however, mathematics came to be
regarded increasingly as the science of relations, or as the science that draws
necessary conclusions. The latter view encompasses mathematical or symbolic
logic, the science of using symbols to provide an exact theory of logical deduction
and inference based on definitions, axioms, postulates, and rules for combining and
transforming positive elements into more complex relations and theorems

®Exercise 15. Discussion point What if you were to give a short
presentation on Pythagoras’s most important contribution to mathematics? What
would you say? Do you think Pythagoras formulated and proved the theorem
named after him?

®Exercise 16. Perfect Tenses. Complete the sentences using the following
words: already before ever for just by since so still yet never

1.Have you ... dreamt of going to London? 2. I haven’t worked out how to set
the timer on the video .... 3. My dad’s lived in the same house ... he was born. 4.
The film’s only been on ... a couple of minutes. 5. Kate has passed three exams
out of five ... far. 6. He will have translated the text ... 3 o’clock tomorrow. 7.
He’s only ... got home. 8. It’s eleven o’clock and he ... hasn’t come home. Where
could he be? 9. ’ve ... met Ann .... What’s she like? 10. He has ... finished doing
his homework.

®Exercise 17. Transform the sentences from Perfect Active into Perfect
Passive.

1. She has just typed her report for the conference. 2. The teacher told us that
she had checked all the tests. 3. The student will have written his degree work by
May. 4. They have learnt a lot of new English words. 5. He hasn’t found the
answer yet. 6. I’ve just received my exam results. 7. By the end of the conference,

the participants had discussed a number of important questions concerning the
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problem. 8. They will have read two books on topology by the end of the month. 9.
We had planned the meeting months in advance, but we still had problems. 10. |
had discussed the plan of my work with my science adviser before the end of the
class.

®Exercise 18. Fill in the gaps using the correct form of the verb in
brackets.

All calls ...... (register) by the Help Desk staff. Each call ...... (evaluate) and
then ...... (allocate) to the relevant support group. If a visit ...... (require), the
user...... (contact) by telephone, and an appointment ...... (arrange). Most calls
...... (deal with) within one working day. In the event of a major problem
requiring the removal of a user’s PC, a replacement can usually...... (supply).

®Exercise 19. Put the verb in brackets into the correct verb form (the
Present Simple or the Present Continuous) and then solve the problem.

Imagine you ............. (wait) at the bus stop for a friend to get off a bus from
the north. Three buses from the north and four buses from the south .........
(arrive) about the same time. What .......... (be) the probability that your friend
will get off the first bus? Will the first bus come / be from the north?

®Exercise 20. Complete these sentences by putting the verb in brackets
into the Present Simple or the Present Continuous.

a. To solve the problem of gravitation, scientists ............... (consider) time—
space geometry in a new way nowadays. b. Quantum rules ............... (obey) in
any system. ¢. We ............... (use) Active Server for this project because it
......... (be) Web—based. d. Scientists ............... (trace and locate) the subtle
penetration of quantum effects into a completely classical domain. e. Commonly

WE viviinnnnnns (use) C + + and JavaScript. f. At the moment we ...............
(develop) a Web—based project. g. Its domain ............ (begin) in the nucleus and
............ (extend) to the solar system. h. Right now I ............. (try) to learn how

to use Active Server properly.
®Exercise 21. Read, translate and give a short outline of the text in
English
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Four Basic Operations of Arithmetic

We cannot live a day without numerals. Numbers and numerals are
everywhere. The number names are: zero, one, two, three, four and so on. And
here are corresponding numerals: 0, 1, 2, 3, 4. In a numeration system numerals are
used to represent numbers. The numbers used in out numeration system are called
digits. In our Hindu-Arabic system we use only ten digits: 0, 1, 2, 3,4,5,6, 7, 8,9
to represent any number. These digits may be used in various combinations. Thus,
for example, 1, 2 and 3 are used to write 123, 213, 132 and so on.

There are four basic operations of arithmetic. They are addition, subtraction,
multiplication and division. An equation like 3 + 4 = 7 represents an operation of
addition. An equation is a mathematical sentence that has an equal sign or a sign of
equality (=). In this case we say: three plus four is equal to seven. So we add 3 and
four and get 7 as a result. 3 and 4 are addends (or summands) and 7 is the sum.
There is one more mathematical symbol, a plus sign (+). An equation like 7—2 =15
represents an operation of subtraction. Here is seven is the minuend and two is a
the subtrahend.

As a result of the operation you get 5. It is the difference. We may say that
subtraction is the inverse operation of addition since 5+ 2 =7 and 7 —2 = 5. The
same might be said about division and multiplication which are also inverse
operations. In multiplication there is a number that must be multiplied. It is the
multiplicand.

There is also a multiplier. It is the number by which we multiply. When we
are multiplying the multiplicand by the multiplier we get the product as a result.
When two or more numbers are multiplied, each of them is called a factor. In the
expression five multiplied by two (542), the 5 and the 2 will be factors.

The multiplicand and the multiplier are names for factors. In the operation of
division there is a number that is divided and it is called the dividend; the number
by which we divide is called the divisor. When we are dividing the dividend by the
divisor we get the quotient. But suppose you are dividing 10 by 3. In this case the

divisor will not be contained a whole number of times in the dividend. You will get
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a part of the dividend left over. This part is called the remainder. In our case the
remainder will be 1. Since multiplication and division are inverse operations you
may check division by using multiplicaion.

®Exercise 22. Solve the following mathematical problems and read them
in English:

145 + 478 =

594 — 357 =

510:15=

234 - 167 =

4810 : 65 =

296 +401 =

287 x 56 =

623 x 41 =

742 - 397 =

1260 : 28 =

827 +511 =

92 x 172 =

Make your own mathematical problems and ask your partners to solve them.

®Exercise 23. Speaking. Correct the following sentences:

1. In the Hindu-Arabic numeration system we use five digits. 2. The result of
multiplication is called the difference. 3. We get the sum as a result of subtraction.
17 4. Addition and multiplication are inverse operations. 5. Division and
subtraction are inverse operations. 6. In the expression 2 + 3 = 5 two and three are
factors. 7. In the equation 12 — 11 = 1 one is a minuend. 8. In the mathematical
sentence 12 : 6 =2 two is the divisor. 9. If you divide 15 by 4 you will get a whole
number as a result. 10. If we multiply 12 by 4 we’ll get 50 as a product. 11. The
base of the binary system is ten. 12. The decimal system of numeration uses only
five digits. 13. The use of parentheses is not important in the following expression
20 x 30 +10 : 2 — 5 + 16. 14. When no parentheses are used in a mathematical

sentence it means that first you must add and subtract and then multiply and divide.
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15. Any operation is called a binary operation when it is applied to only three
numbers at a time.

®Exercise 24. Read and translate the text:

Mathematics is associated with numbers and symbols. But, it’s also associated
with intriguing words. Every mathematical number or symbol has a corresponding
word or phrase. Math has a language of its own. The deeper we study the subject,
the more likely we will come across words that are unique to this scientific
discipline.

Most commonly used words in maths owe their origin to Old English. When
the Romans conquered Britain, the local population spoke Celtic. The Romans
brought Latin with them and later, other invaders brought their languages. Thus,
developed the Anglo-Saxon language aka Old English. Number words such as one,
two, three, four and measurement terms such as foot, yard, etc originate from Old
English.

French words were introduced after the Norman conquest of England in 1066.
Some French origin words include surface and surjection.

Most mathematical terms are of Latin origin. Arithmetic is derived from
arithmetica. Interestingly, until the middle ages, most math words had an extra ‘r’
(eg. arithmetrika).

A large body of mathematical work was produced between 300 BC and 300
AD by Greek mathematicians Euclid and Archimedes among others. They gave us
the Greek math words such as isosceles and convex.

Unlike other sciences where new jargon has to be approved by international
organisations such as the International Union of Pure and Applied
Chemistry (IUPAC), math words formation is left to individual initiative.
Therefore the process of word formation in maths is often quite unpredictable.
Moreover many specialised words associated with important concepts were not
coined for years — mathematicians used the word radius for centuries before
‘diameter’ came into being. Addition and fraction were coined as early as 1100 AD

while determinant came into existence as late as 1810.
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Some familiar math words which are part of our daily usage today were
heavily opposed when coined. For instance matrix and statistics received a lot of
opposition as the origin of these words didn’t mean what they denote in
mathematics. There is also an abundance of synonyms in this science — e.g
modulus and absolute value, characteristic function and indicator function.

Many mathematical concepts such as the Abbe-Helmert Criterion and Zorn’s
Lemma incorporate the names of people.

Algebra was coined by Persian scholar/astronomer Al-Khowarizmi in 825
AD. The origin Arabic word is al-jabr which means the reunion of broken parts,
where a subtracted quantity on one side of an equation became an added quantity
when moved to the other side.

Decimal is derived from the Latin decimus, meaning ‘tenth’.

Parabola was coined by Greek philosopher Apollonius, who had words for all
three conic sections.

Plus or minus were used commonly by the Romans to indicate ‘more or less’.

®Exercise 25. Answer the questions:

1.Can people live without numerals? 2. How many digits do we use in our
HinduArabic system of numeration? 3. Is a base five system used in modern
computers? 4. Is subtraction an inverse operation of division? 5. Is addition an
inverse operation of multiplication? 6. Are subtraction and addition inverse
operations? 7. Are division and multiplication inverse operations? 8. Is the product
the result of subtraction? 9. Is the difference the result of division? 10. Will there
be a remainder if you divide 36 by 6? 11. Will there be a remainder if you divide

31 by 7? 12. How many basic operations of arithmetic do you know?
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

mTask 1. Over to you 1. Web research task. Find out as much as you can
about Galois and his contribution to Group theory. Web search key words: Galois,
group theory, quintics, etc.

®Task 2. Project. Speak on the Topic “Four Basic Operations of
Arithmetic”, give your own examples

@Task 3. Follow this link https://www.youtube.com/watch?v=7snnRaC4t5c

. Watch the video as many times as you need. Write out 10 topical theses. Prepare
your own presentation on the thema Why are people so afraid of mathematics?
=Task 4. Follow this link

https://www.youtube.com/watch?v=2RzNYfnBoLA. Every rational number, from

the integers, whole numbers, and natural numbers, should be expressible in a
fractional form. The infinite non-repeating decimal numbers cannot be expressed
as a fraction because of their indefinite value and hence are irration. Watch the
video about Types of Numbers | Rational and Irrational as many times as you need.
All necessary translations and thoughts you are welcome to take down you’re your
copy-book. Write down the main points and tell about it.

=Task 5. Follow this link

https://www.ted.com/talks/jeff dekofsky is math discovered or invented.

Would mathematics exist if people didn't? Did we create mathematical
concepts to help us understand the world around us, or is math the native language
of the universe itself? Jeff Dekofsky traces some famous arguments in this ancient
and hotly debated question. Watch a video about the math. Write out 10 topical
theses. Write down the main points and tell about it.
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ONIY 3.YTHE FIELDS OF
MAYHEMAYICS
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®Exercise 1. Read and memorise the following words and word
combinations.

real number — giiicae (pedoBe) yucio

rational number/irrational number — pamionansHe YwMcIO/ippalioHANTBHE
YHCIIO

integer — 11ijie YKMCIIo

fraction — np0o0, npoboBe uncIo

square root of — kBajpaTHHIT KOPiHb

n (transcendental number) — TpaHcIIEeHACHTHE YHCITO

number line (real line) — mudposa npsima, [pedora] 1udposa Bich

decimal representation — mecsiTkoBe ysBJCHHs (3allUC YHCIa B JCCATKOBIH
CUCTEMI YHUCIICHHS)

Pythagoras [pi‘thagaras], [pa1'0agoras] — [Tidarop

negative / positive number — HeraTuBHE/ITO3UTUBHE YHCIIO

integral — winze urcio

fractional number — npo6oge uucio

magnitude — BenmmuuHa; aOCOJIFOTHA BEJTMYMHA, 3HAYCHHS, MOJTYJIb

quadratic equations — kBajapaTHe pIBHSHHS, PIBHSHHS APYroro CTYIEHS
piBHsHHS Buay Ax2 + Bx + C = 0, ne A He JOpIBHIOE HYJTIO

coefficient — koedirieHT; MHOKHHUK

equation — piBHSHHS;, pIBHICTb

cube root — kyOiuHMI KOPiHb, KOPIHB TPETHOTO CTYIICHS

fourth root — kopiHb 4eTBEPTOTO CTYyIMEHS

decimal notation — gecsTkoBa crucTeMa OOYUCICHHS

®Exercise 2. Write the transcription and translate the following words.

Make sentences with them.
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fraction line

improper fraction

integer c

numerator

lowest terms

G.C.D.

proper fraction

value

division

common fraction

rational number

mixed number

reducing a fraction m.

quantity

stand for

equal parts

®Exercise 3. Read and translate the text

Mathematics can be subdivided into the study of structure, quantity, space,
and change. There are also subdivisions dedicated to exploring links from
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 study of quantity begins with numbers, first the familiar natural numbers
and integers ("whole numbers™) and arithmetical operations on them, which are
characterized in arithmetic. The deeper properties of integers are studied in number
theory, from which come such popular results as Fermat's Last Theorem. As the
number system is further developed, the integers are recognized as a subset of the
rational numbers ("fractions").

These, in turn, are contained within the real numbers, which are used to

represent continuous quantities. Real numbers are generalized to complex
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numbers. Discussion of the natural numbers leads to the transfinite numbers, which
formalize the concept of "infinity".

Another area of study is size, which leads to the cardinal numbers and then to
another conception of infinity: the aleph numbers, which allow meaningful
comparison of the size of infinitely large sets.

Many mathematical objects, such as sets of numbers and functions, exhibit
internal structure. The structural properties of these objects are investigated in the
study of groups, rings, fields and other abstract systems, which are themselves such
objects. This is the field of abstract algebra.

An important concept here is that of vectors, generalized to vector spaces, and
studied in linear algebra. The study of vectors combines three of the fundamental
areas of mathematics: quantity, structure, and space. A number of ancient problems
concerning Compass and straightedge constructions were finally solved using
Galois theory.

The study of space originates with geometry — in particular, Euclidean
geometry. Trigonometry is the branch of mathematics that deals with relationships
between the sides and the angles of triangles and with the trigonometric functions;
it combines space and numbers, and encompasses the well-known Pythagorean
theorem.

The modern study of space summarizes these ideas to include
higherdimensional geometry, non-Euclidean geometries and topology. Quantity
and space both play a role in analytic geometry, differential geometry, and
algebraic geometry. Within differential geometry are the concepts of fiber bundles
and calculus on manifolds, in particular, vector and tensor calculus. Within
algebraic geometry is the description of geometric objects as solution sets of
polynomial equations, combining the concepts of quantity and space, and also the
study of topological groups, which combine structure and space. Lie groups are
used to study space, structure, and change.

Topology in all its many ramifications may have been the greatest growth

area in 20th century mathematics; it includes point-set topology, set-theoretic
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topology, algebraic topology and differential topology. In particular, instances of
modern day topology are metrizability theory, axiomatic set theory, homotopy
theory, and Morse theory.

Topology also includes the now solved Poincaré conjecture and the
controversial four color theorem, whose only proof, by computer, has never been
verified by a human. To understand and describe change is a common theme in the
natural sciences, and calculus was developed as a powerful tool to investigate it.
Functions arise here, as a central concept describing a changing quantity.

The rigorous study of real numbers and functions of a real variable is known
as real analysis, with complex analysis the equivalent field for the complex
numbers. Functional analysis focuses attention on (typically infinite-dimensional)
spaces of functions. One of many applications of functional analysis is quantum
mechanics. Many problems lead naturally to relationships between a quantity and
its rate of change, and these are studied as differential equations. Many phenomena
in nature can be described by dynamical systems; chaos theory makes precise the
ways in which many of these systems exhibit unpredictable yet still deterministic
behavior.

®Exercise 4. Give the English equivalents of the following Ukrainian
words and word combinations:

BigHomieHHs MHIMX, MHOXXKHHMK, aOCOJIOTHUM KBajapar, akcioMa TMOpPSIKY,
PO3KJIQJIaHHS HAa MHOXXHUKH, PIBHSHHS, TIPUBaTHE, pallioHAJIbHE YHCJIO,
€JIEMEHTapHI BJIACTUBOCTI, TIEBHE pPAlllOHAJIbHE YHCIIO, KBAIpaTHUH, MPOTUPIYYS,
JI0Ka3, cepeHe (3HAYCHHS ).

®Exercise 5. Translate from Ukrainian into English.

MaremaTuka — 1€ Hayka IIpo 4uciia Ta KiJIbKOCTI, PO CTPYKTYPH, TIOPSJIKH Ta
BIJIHOCHHHM, IO JO Hel BXOIATh apudmeThka Ta anrebpa, reoMeTpis Ta
TPUTOHOMETPIs, TOIO. MaTeMaTuka Ha BIAMIHY NMPUPOJHUYNX HAyK, BUBYAE HE
SBUIA MPUPOJU, & JOTIYHI MOOYJOBH, TOMY EKCIEPUMEHTH B MaTEeMaTHUIll He
BUNPOOYBAHHIM TPUPOIU, & BUMPOOYBAHHSM TIMOTE3 32 YMOB JIOTIKH. PaxyHOK

CTaB IIOYaTKOM MAaTCEMAaTHUKH. .HIO)II/I 3 MaTC€MAaTHUKOIO CTHKAJIUCA 3 )IaBHiX-JIaBCH.
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Hampuknan, mo0 BuzHaumth, XTO Oaratmmii? Um y koro Oumbine XymoOu?
PononavyanbHuKaMu MaTEMAaTHKUA BU3HAHO Tpeku (6—4 cT. 10 H.e.). MaTemaruka
nimnacs Ha apudmeruky Tta Jorictuky. Y Cepenni Biku (6musbko 400-1100)
piBEHb MaTEMaTUYHOTO 3HAHHS HE MiAHIMABCS BHUIE 3a apu(METHKY, aje
BOXJIMBUM pO3J1JIOM MaTeMaTUKU B TOM TepioJl BBaxajacd acTpojoris. VY
3axigHiit €Bpori B 16 cTomiTTi Oyau BBEACHI B 00Ir JECATKOBI ApOOH Ta MpaBuja
apumernynux i 3 Humu. Ha mouatky 19 cromitra MareMaTukiB MpoJAOBKYBaJIO
3aiiMaTH OCHOBHE 3aBJAaHHS aireOpu — MOIIYK 3arajJbHOTO PO3B'SI3aHHS PIBHSHb
anrebpu. XKomeH mareMaTWK CHOTOJHI MOXE CIIOAIBATHCS 3HATH OibIle, IO
BiIOYBAETHCS y Ty’KE€ MAJICHBKOMY KYTOUKY HAayKH.

®Exercise 6. Complete the table.

Weak describe compete persuasive appreciation marriage react strong suspect
education apologize sympathetic deep conclude warm sweetness prefer explosion

discouraging short close attend discovered power reliability special

NOUN VERB ADJECTIVE

®MExercise 7. Match the terms from the left column and the definitions

from the right column:

1.perfect square a) any of two or more quantities
2.factor which form a product when multiplied
3. multiple together

4. average b) the numerical result obtained
5. factorization by dividing the sum of two or more
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quantities by the number of quantities

c) the process of finding the
factors

d) a number which is a product of
some specified number and another
number

e) a quantity which is the exact

square of another quantity

®Exercise 8. Translate the mathematical expression into English

1.x+12=82.3x=153.x/154. 10/x5. X -6

®Exercise 9. Form nouns from the following verbs by adding suffix -
“ion” (t “ion” or —s “ion”). Translate them into Ukrainian.

Example: transport — transportation; transmit — transmission.

1. constitute 2. add 3. subtract 4. translate 5. reduce 6. repeat 7. compete 8.
pollute 9. exhibit 10. divide 11. collide 12. intrude 13. compare 14. assume 15.
decide 16. prolong 17. deduce 18. induce 19. implement.

®Exercise 10. Form nouns from the following verbs:

Example: multiply — multiplication

1. classify 2. imply 3. amplify 4. codify 5. purify 6. mistify 7. glorify 8. justify
9. qualify 10. personify 11. verify 12. rectify 13. specify 14. certify 15. simplify.

®Exercise 11. Read and translate the text

Mathematics and Art

Mathematics and its creations belong to art rather than science. It is
convenient to keep the old classification of mathematics as one of the sciences, but
it is more appropriate to call it an art or a game. Unlike the sciences, but like the art
of music or a game of chess, mathematics is foremost a free creation of the human
mind. Mathematics is the sister, as well as the servant of the arts and is touched
with the same genius. In the age when specialization means isolation, a layman
may be surprised to hear that mathematics and art are intimately related. Yet, they

are closely identified from ancient times.
45



https://dereksiz.org/nomer-scheta-beneficiara-iban-beneficiary-account-number-iban.html

To begin with, the visual arts are spatial by definition. It is, therefore, not
surprising that geometry is evident in classic architecture or that the ruler and
compass are as familiar to the artist as to the artisan. Artists search for ideal
proportions and mathematical principles of composition. Many trends and
traditions in this search are mixed. Mathematics and art are mutually indebted in
the area of perspective and symmetry which express relations only now fully
explained by the mathematical theory of groups, a development of the last
centuries.

®Exercise 12. Make a short report on the Topic “Who invented
fraction?”

®Exercise 13. Ask special questions using question words given in
parentheses.

The development of geometry 1. The earliest recorded beginnings of
geometry can be traced to early predecessors. (to whom) 2. They discovered obtuse
triangles in the ancient Indus Valley and ancient Babylonia from around 3000 BC.
(where; when) 3. Early geometry was a collection of empirically discovered
principles concerning lengths, angles, areas, and volumes. (what collection) 4. In
geometry a spatial point is a primitive notion upon which other concepts may be
defined. (where) 5. Points have neither volume, area, length, nor any other higher
dimensional analogue. (what (question to the subject)) 6. In branches of
mathematics dealing with a set theory, an element is often referred to as a point.
(where; how) 7. A point could also be defined as a sphere which has a diameter of
zero. (how)

®Exercise 14. Translate the following words into English:

1. mictudikaris 2. BunpaBaaHHs 3. OUMILEHHS 4. pO3LUIUPEHHS 5. BTIJICHHS 6.
MiATBEPKCHHS /. 31TKHeHHS 8. mpumnytieHHs 9. moBropenns 10. 3abpynnenns 11.
pimenHs 12. npogosxenns 13. cnporienns 14. sunpasieHHs 15. BroprueHHs.

®Exercise 15. Discuss the following questions:

1. The development of mathematics in early civilizations. 2. The contribution

of Greek mathematicians. 3. Major progress in mathematics during the epoch of
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Renaissance. 4. The development of mathematics in the 17th and 18th centuries. 5.
Unsolved problems in mathematics. 6. Modern trends in mathematics.

®Exercise 16. Put “can”, “can not”, ”could”, ”could not” into the
following sentences.

a. Parents are finding that they .............. no longer help their children with
their arithmetic homework. b. The solution for the construction problems
............... be found by pure reason. c¢. The Greeks ................. solve the
problem not because they were not clever enough, but because the problem is
insoluble under the specified conditions. d. Using only a straight-edge and a
compass the Greeks ............. easily divide any line segment into any number of
equal parts. e. Web pages............. offer access to a world of information about
and exchange with other cultures and communities and experts in every field.

®Exercise 17. The present simple or the past simple. Put the verbs in
brackets in the correct forms.

a. The problem of constructing a regular polygon of nine sides which

.............. (require) the trisection of a 600 angle ......... (be) the second source of
the famous problem. b. The Greeks ......... (add) “the trisection problem” to their
three famous unsolved problems. It ......... (be) customary to emphasize the futile

search of the Greeks for the solution. c. The widespread availability of computers
............... (have) in all, probability changed the world for ever. d. The microchip
technology which ............ (make) the PC possible has put chips not only into
computers, but also into washing machines and cars. e. Fermat almost certainly
............ (write) the marginal note around 1630, when he first ............ (study)
Diophantus’s Arithmetica. f. I ............ (protest) against the use of infinitive
magnitude as something completed, which ......... (be) never permissible in
maths, one ............ (have) in mind limits which certain ratio ........... (approach)
as closely as desirable while other ratios may increase indefinitely (Gauss). g. In
1676 Robert Hooke ................ (announce) his discovery concerning springs. He
................. (discover) that when a spring is stretched by an increasing force, the

stretch varies directly according to the force.
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®Exercise 18. Put the verbs in the brackets into the Present Perfect tense
and read through this extract from an advertisement about the Emerging
Markets Fund.

Over the past five years, the capital returns from many emerging Asian and

Latin American stock markets ............... (be) substantially higher than those of

anything like such significant returns. The market in the USA ............ (grow) by
69.8% and in Japan, the market (fall) ..................... by 32.2% over the same
period. The growth rates that these emerging markets ................. (enjoy) in
recent years is little short of phenomenal. And we are firmly convinced, much
more is yet to come. Our new Emerging Markets Fund, therefore, offers you an
easy and attractive way of investing now in the world of tomorrow and its many
exceptional growth opportunities.

®Exercise 19. Translate the following sentences into English.

1. ¥V ocranboMy BHUIIaJKy OOMIBI TEOpEeMH — SIK MpsMa, TaK 1 3BOPOTHS —
BUSIBJISIIOTBCA cripaBeyiuBuMu. 2. [1'sTeh akciom EBkiima — 1e mpormosuiiii, 1o
BBOJSTh BITHOCHHHU DPIBHOCTI uM HepiBHOCTI BenmuuH. 3. [limpyunuk EBkimiga 3
reometpli «[lowyarku» uMTamM, YUTAIOTh 1 YUTATUMYTh Oarato roaeil. 4.
[Ipono3uiiis, sika BUILTMBAa€E 0€3MOCEPETHBO 3 aKCIOMHU, HA3UBAETHCS HACIHIJIKOM. 5.
HactynHi 181 Teopemu o0epHEH1 oauH 10 ogHoro. 6. OqHa il Ta cama IPOTMO3UILis
Moke OyTn abo He OyTH ICTUHHOIO IIOAO APYroi MHOXHHHM HpPUIYIIEHb. 7. Y
OyIb-K1i TEOpEMI € JIB1 YACTHHU: TIMOTE3a Ta BUCHOBOK. 8. Bac mpocsTh 3anucatu
KOPOTKO TPUMYIICHHS, 10 BH 3po0mmm. 9. Akcioma — 1€ CIpaBXHE, BHUXIJIHE
nosiosxkeHHs1 Teopii. 10. IlocTynar — e TBep/pKeHHs, sike y Oylb-sKiil HayKOBid
Teopii K ICTUHHE, XO4 1 JIOBEJICHE ii 3aco0amu, 1 TOMY BiH BiAirpae y Hiid poJib

AKC1OMH.
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®Exercise 20. Read and translate the text.

The main branches of mathematics are algebra, number theory, geometry and
arithmetic. Based on these branches, other branches have been discovered. Before
the advent of the modern age, the study of mathematics was very limited. But over
a period of time, mathematics has been developed as a vast and diverse topic.
Development in Maths continues making large contributions to the field of
technology. Hence, it is better termed as the Queen of Science.

From the early number system to the modern research areas of computational
sciences and probability, a number of new areas have evolved with the base of
mathematics. With the expansion of the scope and usage of the subject, there is a
corresponding need to classify different branches of mathematics.

What are the Branches of Mathematics?

Mathematics can be broadly grouped into the following branches:

« Arithmetic: It is the oldest and the most elementary among other branches
of mathematics. It deals with numbers and the basic operations- addition,
subtraction, multiplication, and division, between them.

« Algebra: It is a kind of arithmetic where we use unknown quantities along
with numbers. These unknown quantities are represented by letters of the English
alphabet such as X, Y, A, B, etc. or symbols. The use of letters helps us to
generalize the formulas and rules and also helps you find the unknown missing
values in the algebraic expressions and equations.

« Geometry: It is the most practical branch of mathematics that deals with
shapes and sizes of figures and their properties. The basic elements of geometry
are points, lines, angles, surfaces and solids.

There are some other branches of mathematics that you would deal with in the
higher classes.

« Trigonometry: Derived from two Greek terms, i.e., trigon (means a
triangle) and metron (means measurement), it is the study of relationships between

angles and sides of triangles.
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« Analysis: It is the branch that deals with the study of the rate of change in
different quantities. Calculus forms the base of analysis.

®Exercise 21. Speaking. Answer the following questions:

1.What does a fraction represent? 2. What do we call “the terms of fractions”?
3. What is the numerator? 4. What is the denominator? 5. What does a fraction
indicate? 6. When is the fraction equal to 1? 7. What is a common fraction called?
Give the examples. 8. What is a proper fraction called? Give your examples. 9. Is
the value of a proper fraction more or less than 1? 10. What do we call mixed
numbers? Give your examples. 11. How do you reduce a fraction to its lower

terms? 12. What is an improper fraction called? Give your examples.
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

=Task 1. Make up True / False statements about different types of
fractions. Ask your group mates.

mTask 2. Over to you 1. Web research task. Find out as much as you can
about Topology and its applications. Web search key words: hole, knot, vertex,
Riemann surface, Klein bottle, Poincare, Perelman.

»Project. Make a short report on the Topic “Who invented fraction?”

®Task 3. Follow this link. Watch video as many times as you need. All
necessary translations and thoughts you are welcome to take down you’re your
copy-book.

https://www.ted.com/talks/eddie woo how math is our real sixth sense.

Write down the main points and tell about it.

®Task 4. Follow this link https://ed.ted.com/lessons/can-you-solve-the-

time-travel-riddle-dan-finkel. Watch the video as many times as you need. Make

sure that you are throughall stages: ”Think”, “Dig Deeper” and “Discuss”. All
necessary translations and thoughts you are welcome to take down into your copy-
book.

®Task 5. Follow this link https://ed.ted.com/lessons/how-folding-paper-

can-get-you-to-the-moon?lesson collection=math-in-real-life. Watch the video

How folding paper can get you to the moon as many times as you need. Make sure
that you are throughall stages: “Think”, “Dig Deeper” and “Discuss”. All
necessary translations and thoughts you are welcome to take down into your copy-
book.
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®Exercise 1. Read and memorise the following words and word
combinations.

Addition — nonaBauns

multiplication — MHOXeHHS

ordered field — BmopsimkoBane moie

total order (linear order, total order, simple order, non-strict ordering) —
JIHIAHO BIOPSJIKOBaHe 0e3:114 ado JaHIIoT

non-empty subset — HemycTe MigMHOXHHA

upper bound — BepxHs Meka, BEpXHS MeKa

least upper bound — Ttouna (HaiiMeHIa) BepxHs TpaHb (KOpPIOH), abo
CylpeEMyM

converge — 1) cxoauTucs; mparHyTH A0 (3arajibHO1) MeX1 2) 3BOAUTH (B-OJHY
TOYKY)

construction of the real numbers — KOHCTpYKTHBHI CHOCOOM BU3HAYCHHS
PEYOBHMHHOIO YHCIIa

limit — mimiT, Mexa

exponential function — excnionenTHa (yHKIIis, MOKa30Ba QyHKITis

lattice-complete — moBHa permriTka, YaCTKOBO BIOPSAAKOBAHA MHOKHHA, B SIKIH
BCSKE HEIyCTe MiAMHOXKHMHA A Ma€e TOYHY BEPXHIO 1 HI)KHIO TpaHb, 3BaH1 3a3BHUai
00'€THaHHSAM Ta MEPETUHOM €JIEMEHTIB MAMHOXUHU A.

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

a mixed number

like fractions

reduction

equivalent fractions
52



multiplication

unlike fractions 7

a remainder

a quotient

simple order

®Exercise 3. Read and translate the text

History teaches the continuity of the development of science. We know that
every age has its own problems, which the following age either solves or casts
aside as profitless and replaces by new ones. If we would obtain an idea of the
probable development of mathematical knowledge in the immediate future, we
must let the unsettled questions pass before our minds and look over the problems
which the science of today sets and whose solution we expect from the future. To
such a review of problems the present day, lying at the meeting of the centuries
seems to be well adapted. For the close of a great epoch not only invites us to look
back into the past but also directs our thoughts to the unknown future. The deep
significance of certain problems for the advance of mathematical science in general
and the important role which they play in the work of the individual investigator
are not to be denied.

As long as a branch of science offers an abundance of problems, so long is it
alive; a lack of problems foreshadows extinction or the cessation of independent
development. Just as every human undertaking pursues certain objects, so also
mathematical research requires its problems. It is by the solution of problems that
the investigator tests the temper of his steel; he finds new methods and new
outlooks, and gains a wider and freer horizon. It is difficult and often impossible to
judge the value of a problem correctly in advance; for the final award depends
upon the gain which science obtains from the problem.

Are there general criteria which mark a good mathematical problem? An old
French mathematician said: "A mathematical theory is not to be considered
complete until you have made it so clear that you can explain it to the first man

whom you meet on the street."”
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This clearness and ease of comprehension, here insisted on for a mathematical
theory, | should still more demand for a mathematical problem if it is to be perfect;
for what is clear and easily comprehended attracts, the complicated repels us.
Moreover a mathematical problem should be difficult in order to entice us, yet not
completely inaccessible, lest it mock at our efforts. It should be to us a guide post
on the mazy paths to hidden truths, and ultimately a reminder of our pleasure in the
successful solution.

The mathematicians of past centuries were accustomed to devote themselves
to the solution of difficult particular problems with passionate zeal. They knew the
value of difficult problems. For example, the "problem of the line of quickest
descent,” proposed by John Bernoulli.

Experience teaches, explains Bernoulli, that lofty minds are led to strive for
the advance of science by nothing more than by laying before them difficult and at
the same time useful problems, and he therefore hopes to earn the thanks of the
mathematical world by following the example of men like Mersenne, Pascal,
Fermat, Viviani and others and laying before the distinguished analysts of his time
a problem by which, as a touchstone, they may test the value of their methods and
measure their strength. The calculus of variations owes its origin to this problem of
Bernoulli and to similar problems.

MEXxercise 4. Put the statements in the right order.

1. Mathematics helps to find solutions to various problems. 2. The solution of
the problem depends on the perspective of privilege that will get the science. 3.
There are different problems in each time of our life. 4. Mathematical problem
should be difficult in order to entice us. 5. Lack of problems foreshadows
extinction or the cessation of independent development.

®Exercise 5. Which of these statements are true? Correct the false ones.

1. The mathematicians of past centuries were not accustomed to devote
themselves to the solution of difficult particular problems. 2. The deep significance
of certain problems for the advance of mathematical science in general and the

important role which they play in the work of the individual investigator are
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denied. 3. It is difficult and often impossible to judge the value of a problem
correctly in advance. 4. A mathematical problem should be simple in order to
entice us. 5. To solve a mathematical problem meant to find its complete numerical
solution. 6. Existence and uniqueness of the problem should be required if it is to
be called correctly posed. 7. The mathematical problem is the appropriate
expression of an actual physical situation. 8. If the solution depends continuously
on the data, it may be called unstable.
®Exercise 6. Translate the following sentences into English and answer
to the questions in pairs.
1. Ski ynciia Ha3UBAKOTHCS palliOHATBHUMUA?
2. SIki akCloMH BUKOPHUCTOBYIOTHCS JJI 0ararbOX parfioHaJbHUX YUCEeIT?
3. CkUIbKM pallOHAIBHUX YHUCEI MOXXEe OyTH MDK JBOMa OyAb-SKUMHU
palioHaJIbBHUMU YUCIaMu?
4. JlificHl 4ucrna, 110 HE € pAIlOHAJLHUMHU, HAJIEkKaTh JI0 KaTeropii
1ppalioHaIbHUX YUCEN, YU HE TaK?
®Exercise 7. Translate the text from Ukrainian into English.
3a3Buyail HeJIeTKO JOBECTH, 110 € ippairioHansHuM. He icHye, Hanmpukia,
MPOCTOr0 J0Ka3y ippa-miiHOCTI uuciaa em. IlpoTe, HEBaXXKO BCTAaHOBUTHU
ippamioHanbHICTh MEBHHX 9YHCEN, TAKHX SK V2, 1 (QaKTHYHO MOXKHA IErKO
JOBECTH
HACTYMHY TEOpeMy: SKIIO T € TMO3UTHUBHUM IIJIUM YHUCJIOM, SIKE HE
BIJIHOCUTHCS 710 AOCOTIOTHUX KBaJIpaTiB, \n e 1ppallioHaILHUM.
®Exercise 8. Translate the mathematical expression into English
6.5(x +4)7.2(x-3) =12 8. 7/x 9. (6 —x)/9 10. 4(12+y)
®Exercise 9. Match the following terms with definitions and translate

them into Ukrainian.

a. algebra 1. a physical quantity having magnitude and direction,

represented by a directed arrow indicating its orientation in space

b. triangle 2. a step by step procedure by which an operation can be
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carried out

c. arithmetic

3. a proposition that is not actually proved or demonstrated,
but is considered to be self-evident and universally accepted as a
starting point for deducing and inferring other truths and

theorems, without any need of proof

d.coordinate

4. the ordered pair that gives the location or position of a
point on a coordinate plane, determined by the point’s distance

from the x and y axes

e. axiom

5. the part of mathematics that studies quantity, especially as
the result of combining numbers (as opposed to variables) using
the traditional operations of addition, subtraction, multiplication

and division

f. algorithm

6. a polygon with three edges and three vertices, e.g. a
triangle with vertices A, B, and C is denoted A ABC

g. vector

7. a branch of mathematics that uses symbols or letters to
represent variables, values or numbers, which can then be used to

express operations and relationships and to solve equations

®MExercise 10. Match the terms from the left column and the definitions

from the right column:

an axis a prescribed collection of points, numbers or
other objects satisfying the given condition

a scale the act or result of interpretation; explanation,
meaning

an axiom a straight line through the center of a plane

figure of a solid, especially one around which the

parts are symmetrically arranged
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complex

a system of numerical notation

a point

not simple, involved or complicated

an inequality

a statement or proposition which needs no
proof because its truth is obvious, or one hat is

accepted as truee without proof

a set

the relation between two unequal quantities,

or the expression of this relationship

interpretation

an element in geometry having definite

position, but no size, shape or extension

®Exercise 11. Form adjectives from the following nouns by adding suffix

- “ful”. Translate them into Ukrainian.

Example: care — careful

1. hope 2. thought 3. tact 4. meaning 5. play 6. fruit 7. pain 8. colour 9.
help 10. use 11. duty 12. harm.

®Exercise 12. Form adjectives from the following nouns by adding suffix

- “less”. Translate them into Ukrainian.

2. Example: care — careless

1. home 2. fruit 3. tact 4. meaning 5. list 6. mother 7. penny 8. hope 9. sense

10. colour 11. help 12. harm.

®Exercise 13. Give the English equivalents of the following words and

word combinations:

BIJIMOBITHUN KYT, TYNMOKYTHHUW TPUKYTHHUK, JOTHYHA Jyra, XOpHAa, KUIBIIE,

KOJIO, TPOCTIP, PIBHSAHHSA NpsIMOI Yy BIApI3KaxX, BEKTOpP TIOJIOKEHHS TOYKH,

POCTOpPOBAa KpHUBA, MPSMOJIIHIIHA KOOpJAWMHATA, 3a TOAMHHUKOBOIO CTPIIKOIO,

NpOTU  TOAWUHHUKOBOI

PIBHOKYTHHUI 0araTOKyTHUK.

CTPUIKM, KyT oOOepTaHHs, OMNyKJIUH OaraTOKyTHUK
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®Exercise 14. Read and translate the text
Algebra

The earliest records of advanced, organized mathematics date back to the
ancient Mesopotamian country of Babylonia and to the Egypt of the 3rd
millennium BC. Ancient mathematics was dominated by arithmetic, with an
emphasis on measurement and calculation in geometry and with no trace of later
mathematical concepts such as axioms or proofs.

It was in ancient Egypt and Babylon that the history of algebra began.
Egyptian and Babylonian mathematicians learned to solve linear and quadratic
equations as well as indeterminate equations whereby several unknowns are
involved.

The Alexandrian mathematicians Hero of Alexandria and Diophantus
continued the traditions of Egypt and Babylon, but Diophantus’ book Arithmetica
iIs on a much higher level and gives many surprising solutions to difficult
indeterminate equations. In the 9th century, the Arab mathematician Al-Khwarizmi
wrote one of the first Arabic algebras, and at the end of the same century, the
Egyptian mathematician Abu Kamil stated and proved the basic laws and identities
of algebra.

By medieval times, Islamic mathematicians had worked out the basic algebra
of polynomials; the astronomer and poet Omar Khayyam showed how to express
roots of cubic equations. An important development in algebra in the 16th century
was the introduction of symbols for the unknown and for algebraic powers and
operations. As a result of this development, Book 3 of La geometria (1637) written
by the French philosopher and mathematician Rene Descartes looks much like a
modern algebra text. Descartes’ most significant contribution to mathematics,
however, was his discovery of analytic geometry, which reduces the solution of
geometric problems to the solution of algebraic ones

®Exercise 15. True or false?

1. In the 3rd millennium BC, mathematics was dominated by arithmetic. 2.

The history of algebra began in Europe. 3. The book Arithmetica was written by
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Diophantus. 4. One of the first Arabic algebras was written by the Arab
mathematician AlKhwarizmi. 5. The basic algebra of polynomials was worked out
by Rene Descartes. 6. Omar Khayyam introduced symbols for the unknown and
for algebraic powers and operations. 7. Analytic geometry was discovered by
Islamic mathematicians.

®Exercise 16. Answer the following questions.

1. What was characteristic of ancient Mathematics? 2. Where did the history
of algebra begin? 3. What equations did Egyptian and Babylonian mathematicians
learn to solve? 4. Who continued the traditions of Egypt and Babylon? 5. Who was
algebra developed by in the 9th century? 6. What mathematicians advanced
algebra in medieval times? 7. What was an important development in algebra in
the 16th century? 8. What was the result of this development? 9. What was Rene
Descartes’ most significant contribution to mathematics?

®Exercise 17. Match the words

1. contribution a) pilIeHHs

2. development b) Bk

3. solution C) JOCSTHEHHS
4. records d) cryminb

5. quadratic ¢) KyOluHHIA

6. to work out f) po3pobisaTH

7. polynomial @) BIOKPHUTTS

8. unknown h) HeBigome

9. discovery 1) OaraTowieH
10. ancient J) KOpiHb
11.indeterminate K) craponaBHiii
12.identity |) HeBM3HAUCHMI
13.root M) TOTOXHICTh
14.power N) TUCBMOBI MaTepiaiu
15.cubic 0) KBaJpaTHUI

®Exercise 18. Translate the text into English.
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[Tpu3moro Ha3MBAETHCS OaraTorpaHHUK, YTBOPEHUN YB'SI3HEHUMHU MDK JBOMA
napajgelbHUMU  IUIOIIMHAMHU  BIpI3KaMH  BCIX MapalieNbHUX MPSIMHUX, SK1
MEePETUHAIOTh IJIOCKWNA OaraTOKyTHUK B OAHIN 13 IIomuH. ['paHi mpu3Mu, 110 y
IUX TUIONIMHAX, HA3WBAIOTHCS TiACTaBaMU MPU3MH. [HIN TpaHi HA3WBAOTHCS
OluHMMHU TpaHsMHU. ¥Yci OiuHI rpaHi — mnapanenorpamu. PebGpa mnpusmu, 110
3'€IHYIOTh BEPIIMHU OCHOB, HA3MBalOThCAd OlyHUMHU peOpamu. Yci OiuHi pebpa
IPU3MHU MapaiebHi.

BucoTtoro nmpusMu Ha3MBa€ThCS BIJICTaHh MIXK IIOIIMHAMU i1 OCHOB. BiJpi30K,
mo 3'€qHyE OBl BEPIIMHM, IO HE HaAJeXaTh 10 OJHIE] TpaHi, HA3UBAETHCS
nilaroHauiio npusMu. [lpusma Ha3zuBaeThCs MPSAMOIO, AKIO i1 OlyHI pedpa
HGpHCHI[I/IKYJI}IpHi J0 OCHOB. Inakme IIpu3Ma HA3UBACTHCA ITOXUJIOLO. HpHMa
IIpU3Ma HA3UBAETHCS IPABUJIBHOIO, SAKIIO 11 OCHOBU € IPaBUJIBHUMHU
6aFaTOKYTHI/IKaMI/I.

®Exercise 19. Give the best English equivalents for the words in
parentheses.

1. A circle is (maiinpocrimia) of all curved lines. 2. Every point at a distance
(6inpmre) than radius (xaxxyTs) to be outside the circle. 3. A secant segment is a
line segment with an endpoint in the exterior of a circle, and the other endpoint on
the circle, (maitnanpuimoro) from the external point. 4. Tom comes top in all the
exams — he must be (maifiposymuimmii) student in the group. 5. (Hum mewniie)
students think, (tum 6inbme) they talk. 6. How are you today? — I’'m very (106pe),
thanks. 7. Is this proof (6inem npasunbHO)? 8. Peter speaks English (narimBumamie)
of all the students in this group. 9. (Uum 6Ginsire) | learn, (tum oinsie) | forget and
(tum menme) | know. 10. (Yum ckopirre) the problem is solved, (tum kpare). 11.
This contribution of the ancient Greeks is (madaraTo Oinbiie, Hixk) the formulas of
the Egyptians.

®Exercise 20. Write the comparative and superlative of the words below.

new tiny common bad soon shallow gentle little convenient clever badly

many easily complex good much
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®™Exercise 21. Write the words in brackets in the correct form of the
degrees of comparison.

a. We all use this method of research because it is ...................
(interesting) the one we followed. b. | could solve quicker than he because the
equation given to me was.......... (easy) the one he was given. ¢. The remainder in
this operation of division is ................. (great) than 1. d. The name of Leibnitz is
................. (familiar) to us as that of Newton. e. Laptops are
......................... (powerful) microcomputers. We can choose either of them. f.
A mainframe is......... (large) and.............. (expensive) a microcomputer. g. One
of the ............ (important) reasons why computers are used so widely today is
that almost every big problem can be solved by solving a number of little
problems. h. Even the ............. (sophisticated) computer, no matter how good it
Is, must be told what to do.

®™Exercise 22. Put the words in brackets into the correct form to make an
accurate description of sizes of computers.

There are different types of computer. The (large)l ............... and
(powerful)2 .................. are mainframe computers. Minicomputers are (small)3
............ than mainframes but are still very powerful. Microcomputers are small
enough to sit on a desk. They are the (common)4 ................ type of computer.
They are usually (powerful)S ................. than minicomputers. Portable
computers are (small)6 .............. than desktops. The (large)7 ......... portable is
a laptop. (Small)8 ............... portables, about the size of a piece of writing
paper, are called notebook computers. Subnotebooks are (small)9 .............. than
notebooks. You can hold the (small)10 ............... computers in one hand. They
are called handheld computers or palmtop computers.

®Exercise 23. Complete sentences using should, must or have to with the

verb in brackets.

a. It has been required that he ............... (read) his paper at the seminar. b.
After finding the solution, we .................. (say) that axiom and its properties are
important enough. c¢. Scientists .................. (develop) this branch of



mathematics, I think. d. She ............ (summarize) the result before she reports it
to her boss. e. You .................. (distinguish) between maths objects e.g.
numbers, sets of numbers, functions, mappings, transformations, etc. f. The two
rays of an angle ............... (not lie) on the same straight line. g. I think you
.................. (illustrate) this problem in the figure. This may be the easiest way. h.
In geometry, set notation and language ............... (clarify) matters. 1. A polygon
............... (not have) less than 3 segments.

®Exercise 24. Read and translate the text

In keeping with modern semiotics | want to understand a text as a simple or
compound sign that can be represented as a selection or combination of spoken
words, gestures, objects, inscriptions using paper, chalkboards or computer
displays, as well as recorded or moving images. Mathematical texts can vary from,
at one extreme in research mathematics, printed documents that utilize a very
restricted and formalized symbolic code, to the other extreme, multimedia and
multi modal texts, such as those used in kindergarten arithmetic. These can include
a selection of verbal sounds and spoken words, repetitive bodily movements,
arrays of sweets, pebbles, counters, and other objects, including specially designed
structural apparatus, sets of marks, icons, pictures, written language numerals and
other writing, symbolic numerals, and so on. The received view is that progression
in the teaching and learning of mathematics involves a shift in texts from the
informal multi-modal to the restrictive, rigorous symbol-rich written text. It is true
that, for some, access to the heavily abstracted and coded texts of mathematics
grows through the years of education from kindergarten through primary school,
secondary school, high school, college, culminating in graduate studies and
research mathematics. But it is a myth that informal and multi-modal texts
disappear in higher level mathematics.

What happens is that they disappear from the public face of mathematics,
whether these be in the form of answers and permitted displays of ‘workings’, or
calculations in work handed in to the school mathematics teacher, or the standard

accepted answer styles for examinations, or written mathematics papers for
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publication. As Hersh (1988) has pointed out, mathematics (like the restaurant or
theatre) has a front and a back.1 What is displayed in the front for public viewing
Is tidied up according to strict norms of acceptability, whereas the back (where the
preparatory work is done) is often messy and chaotic.

The difference between displayed mathematical texts, at all levels, and private
‘workings’ underscores the rhetorical norms that tidy texts into modes of public
address. These norms concern how mathematical texts must be written, styled,
structured and presented in order to serve a social function, namely to persuade the
intended audience that they represent the knowledge of the writer. Rhetorical
norms are social conventions that serve a gatekeeper function.

They work as a filter imposed by persons or institutions that have power over
the acceptance of texts as mathematical knowledge representations. Rhetorical
norms and standards are applied locally, and they usually include idiosyncratic
local elements, such as how a particular teacher or an examinations board likes
answers laid out, and how a particular journal requires references to other works to
be incorporated. Thus, one inescapable feature of the mathematical text is its style,
reflecting its purpose and most notably, its rhetorical function. Rhetoric is the
science or study of persuasion, and its universal presence in mathematical text
serves to underscore the fact that mathematical signs or texts always have a human
or social context.

®Exercise 25. Discussion point Your Mathematics and Mechanics Faculty is
trying to choose a new course for the coming year. The dean’s office narrowed the
list of suggestions down to two possibilities. You are part of the student committee
that has been asked to recommend one of the courses. Course 1. The P=NP
problem. Course 2. The RSA cryptosystem. Discuss these courses in small groups
of three or four. Choose a person from your group for a brief summary of your

discussion.
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

mTask 1. Over to you 1. Speak about the origin of Number Theory.
Comment on the role of Number theory in Internet commerce. 2. Web research
tasks. Research applications of number theory and present your findings to the
class. The template in Unit 3 may help. Web search key words: cryptography,
internet commerce, RSA code, security codes, decoding messages 3. Work in two
teams. You are members of a conference committee. You are going to organize a
conference on the topic ‘“Number theory”. As a group make a list of research
problems to be discussed within different workshops or an information bulletin
containing a brief summary of all the workshop discussion points to attract
prospective participants.

mTask 2. Project. Speak on the Topic “Rational Numbers”, give your own
examples.

®Task 3. Follow this link https://ed.ted.com/lessons/one-is-one-or-is-

it?lesson_collection=math-in-real-life . One bag of apples, one apple, one slice of

apple -- which of these is one unit? Explore the basic unit of math (explained by a
trip to the grocery store!) and discover the many meanings of one. Watch the video
One is one...or is it? as many times as you need. Make sure that you are throughall
stages: “Think”, “Dig Deeper” and “Discuss”. All necessary translations and
thoughts you are welcome to take down into your copy-book.

=Task 4, Follow this link.

https://www.ted.com/talks/wajdi mohamed ratemi the mathematical secrets of

pascal_s_triangle. Pascal's triangle, which at first may just look like a neatly

arranged stack of numbers, is actually a mathematical treasure trove. But what
about it has so intrigued mathematicians the world over? Wajdi Mohamed Ratemi
shows how Pascal's triangle is full of patterns and secrets. Watch the video as
many times as you need. Write out 10 topical theses. Prepare your own
presentation on the thema The mathematical secrets of Pascal's triangle.
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ETask 5. Follow this link.

https://www.ted.com/talks/jim simons the mathematician who cracked wall str

eet. Jim Simons was a mathematician and cryptographer who realized: the complex
math he used to break codes could help explain patterns in the world of finance.
Billions later, he's working to support the next generation of math teachers and
scholars. TED's Chris Anderson sits down with Simons to talk about his
extraordinary life in numbers. Watch the video about The mathematician who
cracked Wall Street as many times as you need. Write out 10 topical theses. Write

down the main points and tell about it.
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ONI1IY 5. DECIMABL FRACYIONS
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®Exercise 1. Read and memorise the following words and word
combinations

Fractional component — npo0GoBa ckiamoBa

set of integers — Oe3miy MIIKUX YKCEI

natural numbers — marypanpHi yncia

additive inverse — aguTUBHA IHBEPCisl, IHBEPCIs MO0 CKJIaTaHHS

boldface — naniBxupHwmii mpudT, HATIBKUPHHIA (TIPO TIPUPT)

blackboard bold — crioci6 Hanmcanust xupHUM mprdGTOM

countably infinite — paxyHkoBO HeCKiHYCHHUI

algebraic number theory — anre0paiura Teopis uncen

algebraic integers — mise yrcino anredpu

number line — [pedoBa] nudposa Bich

exponentiation [ ekspanen(i‘erf(a)n] — 3BeeHHS B CTYIiHB

abstract algebra — abctpakrha anredpa

abelian group — abeneBa rpymna; KOMyTaTuBHA TpyIia

cyclic group — nukiiyHa rpymna

commutative ring — koMyTaTHBHE KiJIbIIE

equality of expressions — piBHicTh Bupa3iB

integral domain — o6sacTh IiTICHOCTI

field of fractions — moJyie npuBaTHHX, 1MOJI€ BITHOCHH

number field — auciose mosne; mose yncen

subring — migkigeIe (MAMHOXHAHA KiJTbIIA)

absolute value — aOcomoTHa BenMYMHA, a0OCOJIOTHA BEJIWYMHA, MOIYJIb
(uncna)

remainder — 1) 3anuiok (Bix po3mnoainy); 2) pi3HHINO; 3) 3aIUIIKOBHHA iICH

(psny)
greatest common divisors — HaiOIBIINI CIIILHUN TITbHUK
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principal ideal domain — o6racTe To10BHUX i/1€aiB

fundamental theorem of arithmetic — ocaoBHa Teopema apudmernku

totally ordered set — miikom yropsiikoBaHa 0e3miy

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

decimal fraction

decimal point

power

denominator d

whole number

fractional part

to skip

calculations

to annex

repeating decimal

indefinitely

subtrahend

divisor

addend

multiplicand o

to separate

remainder

®Exercise 3. Read and translate the text

A “construction” is drawing geometric figures with a high degree of accuracy.
The construction performed constitutes both a proof of the existence of a geometric
object and the solution of the problem.

The ancient Greeks were convinced that all plane figures can be constructed
with a compass and a straightedge alone. Their methods of bisecting a line and an
angle are ingenious and hard to improve on. They worked with all numbers

geometrically. A length was chosen to represent the number 1, and all other
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numbers were expressed in terms of this length. They solved equations with
unknowns by series of geometric constructions. The answers were line segments
whose length were the unknown value sought.

The Greeks imposed the restrictions of straightedge and compass for the
construction of the problems. It is supposed that this tradition was started by Plato
Greece’s greatest philosopher. He claimed that more complicated instruments
called for manual skill unworthy of a thinker.

The Greeks failed to obtain the solution of the famous problems under the
restrictions specified not due to the lack of ingenuity of the geometers. The
Greeks’ persistent efforts to find compass-and-straightedge ways of trisecting an
angle, squaring the circle and duplicating the cube were not futile for almost 2000
years. The Greeks made great math discoveries on the way.

The desire to gain full understanding of the theoretical character of the
problems inspired many great mathematicians- among them Descartes, Gauss,
Poncelet, Lindemann — to mention but a few. The long years of labor on these
“impractical”, “worthless” problems indicate the care, patience, persistence and
rigor of mathematicians in their attempts to perform the constructions and justify
them theoretically. The problems did not exhaust themselves. Even nowadays
some authors of the scientific papers issued “solutions” containing some fallacies.
The search for the rigorous solution resulted in great discoveries and novel
developments in mathematics.

®Exercise 4. Which of these statements are true? Correct the false ones.

1. The ancient Egyptians were convinced that all plane figures can be
constructed with a compass and a straightedge alone. 2. The Greeks succeeded to
obtain the solution of the famous problems under the restrictions specified not due
to the lack of ingenuity of the geometers. 3. The problems did not exhaust
themselves. 4. The construction constitutes a proof of the existence of a geometric
object. 5. The Greeks imposed the restrictions of straightedge and compass for the
construction of the problems

®Exercise 5. Translate the sentences into English.
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1. Bigpi3ku, 1m0 3'€AHYIOTh BEpIIMHY KOHycCa 3 TOYKAaMHU KOJIa OCHOBH, IO
HA3WBAIOTHCS YTBOPIOIOUYMMH KOHYCA.

2. O0car Oynb-gKOi TPUKYTHOI MipaMigu JOPIBHIOE OJHIA TPETHHI TBOPY
TJIOMII OCHOBH HA BUCOTY.

3. Occro npaBWIbHOI MipaMii HA3UBAETHCS MPSAMA, 0 MICTUTb 11 BUCOTY.

4. PeOpa npusmu, 1o 3'€IHYIOTh BEPIIMHU OCHOB, HAa3UBAIOTHCS OIYHUMHU
pebpamu.

5. baraTorpaHHMKOM HAa3UBA€TbCA TLIO, OOMEXKEHE KIHIIEBUM YHCIOM
TUTOIIHH,

6. biuna noBepxHs NpAMOi MPU3MH JAOPIBHIOE T00YTKY MEPUMETPA OCHOBU Ha
BHUCOTY MPU3MH.

7. Ilipamifo0 Ha3UBAETHCA TeoMeTpuYHa (irypa 3 0araTOKyTHUM OCHOBOIO
Ta YOTUpPMA CTOPOHAMHU Y BHUIJISAI TPUKYTHUKIB, IO CXOASATHCA Y BEPIIUHI
nipamiju.

8. ITpoTunexH1 CTOPOHHM MapajenorpaMa piBHi Ta MapajielibHi.

9. Konyc — 1e TBepje TIJIO 3 OJIHIEIO BEPUIMHOIO Ta OCHOBOIO Y BHIJISIL
IO HHY.

10. IlpaBUIBbHOIO BBa)KAa€ThCS Mipamiza 3 BICCIO, MEPHEHIUKYJISIPHOIO 0
OCHOBH.

11. Konycu, npu3mu Ta mnipaMiJid Ha3BaH1 32 TUIIOM iX OCHOB.

12. BucoToro KOHyca Ha3MBAETHhCS TMEPICHIMKYJSpHA BIACTaHb BiJ MOTO
BEPIIMHM JI0 TUTOIITUHU OCHOBH.

®EXxercise 6. Translate the following sentences into English.

1. ¥V pasi obuaBi TeopeMu — SK TpsMa, 1 3BOPOTHA — BHUSABISIOTHCS
cnpaBenmuBumu. 2. Il'ste akciom EBkimima — 1e npomnoswuilii, MmO BBOIATH
BIJIHOCUHU PIBHOCTI uM HepiBHOCTI BenwuuH. 3. [liapyunuk EBkmiga 3 reomerpii
«ITouaTky» 4yuTanM, YUTAIOTh 1 YUTATUMYTh Oarato mrozeil. 4. [lpono3uris, ska
BUILIMBAE O€3MOCepeHhO 3 aKCIOMM, Ha3WMBAEThCS CIIACTBOM. 5. HacTymHi ABi
TeopeMu 00epHEH1 OJIuH 70 oAHOoro. 6. OHA 1 Ta K MPOMO3UIlisT MOXKe OyTH a00 HE

OyTH ICTUHHOIO LIOJIO 1HILIOT MHOXUHU MPUIYIIEHb. 7. Y OyIb-sKIi T€OpeMl € JB1
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YaCTUHU: TIMOTE3a Ta BUCHOBOK. 8. Bac mpocsaTh 3amucatit KOPOTKO MPHUITYIIEHHS,
mo Bu 3podwnu. 9. Akcioma — I1e CIpaBXHE, BUXiAHE MmojokeHHs Teopii. 10.
[TocTymar — 11e TBEp/KEHHS, sIKE y OYyJib-sIKiii HAyKOBOi Teopii K 1CTUHHE, X0Y 1
noBenieHe i 3aco0amMu, 1 TOMy BiH Ipa€ y Hild pOJb aKCIOMH.

®Exercise 7. Match the terms from the left column and the definitions

from the right column:

_ the number or quantity by which the dividend is divided to

fraction _

produce the quotient

_ any quantity expressed in terms of a numerator and

expression _

denominator
divisor a showing by a symbol, sign, figures
dividend the term above or to the left of the linee in a fraction
common ] o ]

the term below or to the right of the line in a fraction

factor
numerator to change in denomination or form without changing in value
denominator factor common to two or more numbers
to reduce the number or quantity to be divided

MExercise 8. Match the terms from the left column and the definitions

from the right column:

algebra a number or quantity be subtracted from another

one

to add to take away or deduct (one number or quantity

from another)

addition the result obtained by adding numbers or
quantities

addend the amount by which one quantity differs from
another
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to subtract to join or unite (to) so as to increase the

guantity, number, size, etc. or change the total effect

subtraction a number or quantity from which another is to

be subtracted

subtrahend equal in quantity value, force, meaning

minuend an adding of two or moree numbers to get a

number called the sum

equivalent a mathematical system using symbols, esp.
letters, to generalize certain arithmetical operations

and relationships

®Exercise 9. Form verbs from the following nouns and adjectives by
adding prefix “en” — (“em”). Translate them into Ukrainian. Example: large —
enlarge

1. rich 2. danger 3. chain 4. code 5. circle 6. courage 7. gender 8. body 9.
force 10. frame 11. list 12. trap 13. trust 14. title 15. cipher 16. brace 17. act 18.
place

®Exercise 10. Form words with opposite meaning by adding prefix “dis”
-. Translate them into Ukrainian.

Example: armament — disarmament

1. ability 2. agreement 3. proportion 4. accord 5. appear 6. advantage 7. belief
8. balance 9. credit 10. inherit 11. courage 12. illusion 13. join 14. honor 15.
persuade 16. regard 17. remember 18. trust 19. qualify 20. similar 21. colour.

®Exercise 11. Translate the following words and word-combinations into

English:
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1. noBiputu 2. xomyBatu 3. 30arauyBatu 4. mOpoOJKyBaTu 5. BTLIIOBaTU 6.
HE3JMaTHICTh /. HeAOoNiK 8. posxomomxyBatu 9. mopymenHs piBHoBaru 10.
BTUTIOBaTH 11. 3a0yBartH.

MExercise 12. Match these terms with their definitions.

1. geometric a) any rational number that can be expressed as
progression the sum or difference of a finite number of units

2. product b) (also called: exponent, index) a number or

3. integer variable placed as a superscript to the right of another

4. power number or quantity indicating the number of times the

5. logarithm number or quantity is to be multiplied by itself

c) the result of the multiplication of two or more
numbers, quantities etc.

d) a sequence of numbers, each of which differs
from the succeeding one by a constant ratio

e) the exponent indicating the power to which a

fixed number, the base, must be raised to obtain a

given number or variable

®Exercise 13. Read and translate the text

A decimal fraction is a special type of fraction written without a denominator
(which is 10 or a power of 10) but in which the number of figures on the right-hand
side of a dot, called the decimal point, indicates whether the denominator is 10 or a
higher power of 10; e.g. 2/10 is written as a decimal in the form 0.2, 23/100 as
0.23, and 23/1000 as 0.023.

If any figure of the number is moved one place to the left, the value of the
number is multiplied by 10. Suppose you have been given 587.9 where 9 has been
separated from 587 by a point, but not a comma (a comma separates each group or
period of numbers). The numeral 587 names a whole number. The sign (.) is called
a decimal point. All digits to the left of the decimal point represent whole numbers.

All digits to the right of the decimal point represent fractional parts of 1.
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The digits to the right of the decimal point name the numerator of the fraction,
and the number of such digits is the denominator. The place-value position at the
right of the ones place is called tenth. You obtain a tenth by dividing 1 by 10. Such
numerals like 687.9 are called decimals.

You read .2 as two tenth. To read .0054 you skip two zeroes and say fifty four
ten thousands. Decimals like .777..., or 0.242424..., are called repeating decimals.
In a repeating decimal the same numeral or the same set of numerals is repeated
over and over again indefinitely. In our development of rational numbers we have
named them by fractional numerals.

We know that rational numerals can just as well be named by decimal
numerals. As you might expect, calculations with decimal numerals give the same
results as calculations with the corresponding fractional numerals.

Decimal fractions are added in the same way that the whole numbers are
added. Since only like decimals fractions can be added, that is hundredths to
hundredths, the tenths to tenths, the addends are arranged in a vertical column with
the decimal points directly below one another, all the way down to the answer. In
subtracting decimal fractions we must write decimal fractions so that the decimal
point of the minuend, subtrahend and remainder are below each other. Zeroes
should be annexed so that both minuend and subtrahend are carried out to the same
number of places.

Check the answer the same way you check the subtraction of whole numbers.
In multiplying a decimal fraction or mixed decimals multiply as you do whole
numbers. Then, starting at the right, mark off as many decimal places in the
product as there are in the multiplier and multiplicand together. To divide a
number by 10 or any power of ten, move the decimal point in the dividend as many
places to the left as there are zeroes in the divisor. Add zeroes when needed

®Exercise 14. Discuss the question. 1. Why do we need logarithms now that
we have computers?

®Exercise 15. Be ready to speak on: 1. The broad subdivision of

mathematics. 2. The study of quantity. 3. The modern study of space. 4. Calculus
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as a powerful tool to investigate change. 5. The structural properties of
mathematical objects. 6. Artificial intelligence

®Exercise 16. Translate the following sentences into English: OcuogHi
MiIPO3AUIA MaTEeMaTUKH BHHHKIM SK BIATOBIAh Ha HarajibHI TMOTPEeOW: BECTH
MiJpaxXyHKW Y TOPTiBIi, BUMIPIOBaTH 3€MIIIO, TIepe0adyBaTH acTPOHOMIYHI MMO/I1i
Ta PO3YMITH 3B’SI30K MK uuciaamMu. Ol 4OoTHpU MOTpeOU PO3BUHYIUCH B
MaTeMaTHIll B OKpPEME BHBUEHHS KIJTbKICHUX (apu(MeTHKa), MTPOCTOPOBHUX
(reomeTpisi), 3MIHHUX (ajiredpa) Ta CTPYKTYpHUX (aHami3) BigHomeHb. OKpiM TOTO,
JTOCIIJIKYIOTBCS CTOCYHKM MaTeMaTHUKA 3 IHIIAMU JUCHHILTIHAMH: JIOTIKOIO,
TEOPIEI0 MHOKHUH Ta €MITIPUYHOI0 MATEMAaTHKOIO, 3aCTOCOBHOIO JI0 PI3HUX HayK
(MpUKIaHOI0O  MaTeMaTuKow). OCHOBHI ~ XapaKTEPUCTUKH  IUIMX  YHCET
JOCIIJKYIOTBCSL 'y Tak 3BaHId Teopli yucen. [lo Mipi Toro, K y HOJajgblIIOMY
pPO3BHUBAJIACH CHUCTEMa YHUCEN, OKPIM IUIMX YMCEN yBary MPUBEPHYJIM TaK 3BaHI
pamioHasIbH1 yncia (apo0i).

®Exercise 17. Fill in the gaps using a modal + have + past participle.

a. Algebraic formulas for finding the volumes of cylinders and sphere
.................. (be used) in Ancient Egypt to compute the amount of grain
contained in them. b. The discovery of the theorem of Pythagoras ..................
(hardly make) by Pythagoras himself, but it was certainly made in his school. c.
Regardless of what mystical reasons .................. (motivate) the early
Pythagorean investigators, they discovered many curious and fascinating number
properties. d. Imaginary numbers ............... (be looking) like higher magic to
many eighteenth century mathematicians. e. The symbol .................. (be used)
in the sixteenth century and it resembled a manuscript form of the small r (radix),
the use of the symbol for square root had become quite standard. f. Descartes’
geometric representation of negative numbers ............... (help) mathematicians
to make negative numbers more acceptable.

®Exercise 18. Rewrite these sentences following the model to make them
more natural.

Example: To say no to people is hard — It’s hard to say no to people.
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a. To select two points on a line, labeling them and referring to the line in this
way is more convenient.

b. To use colored chalk is more effective.

c. To memorize all of these relations is very difficult.

d. To distinguish the elements of a set from the “non elements” is very
essential.

e. To point out that elements of a set need not be individual, but may
themselves be sets is very important.

f. To determine the exact image in that case is impossible.

g. To have a more simplified system of notation is desirable.

h. To see that the meaning of an expression, depending on its context, is very
Clear.

I. To give your full name is compulsory.

J. To do the measuring as accurately as possible is very necessary.

k. To cut MN in two or three parts is permissible.

®Exercise 19. Fill in the gaps using the correct form of the verb in

brackets.

All calls .................. (register) by the Help Desk staff. Each call
............... (evaluate) and then ............ (allocate) to the relevant support group.
If avisit ............ (require), the user .................. (contact) by telephone, and
an appointment ............... (arrange). Most calls ............ (deal with) within one

working day. In the event of a major problem requiring the removal of a user’s PC,
a replacement can usually ............. (supply).

MExercise 20. Make the sentences passive. Use “by ...” only if it is
necessary to say who does / did the action.

a. Charles Babbage designed a machine which became the basis for building
today’s computer in the early 1800s.

b. People submerged geometry in a sea of formulas and banished its spirit for

more than 150 years.
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c. People often appreciate analytical geometry as the logical basis for
mechanics and physics.

d. Bill Gates founded Microsoft.

e. People call the part of the processor which controls data transfers between
the various input and output devices the central processing unit (CPU).

f. You may use ten digits of the Hindu-Arabic system in various
combinations. Thus we will use 1, 2 and 3 to write 123, 132, 213 and so on.

g. Mathematicians refer to a system with which one coordinates numbers and
points as a coordinate system or frame of reference.

h. People similarly establish a correspondence between the algebraic and
analytic properties of the equation f (X, y) = 0, and geometric properties of the
associated curve.

I. In 1946 the University of Pensylvania built the first digital computer.

®Exercise 21. Change the following passive sentences into active.

a. This frame of reference will be used to locate a point in space.

b. Although solid analytic geometry was mentioned by R. Descartes, it was
not elaborated thoroughly and exhaustively by him.

c. Most uses of computers in language education can be described as CALL.

d. Since many students are considerably more able as algebraists than as
geometers, analytic geometry can be described as the “royal road” in geometry that
Euclid thought did not exist.

e. Now new technologies are being developed to make even better machines.

f. Logarithm tables, calculus, and the basis for the modern slide rule were not
invented during the twentieth century.

g. After World War 2 ended, the transistor was developed by Bell
Laboratories.

h. The whole subject matter of analytic geometry was well advanced, beyond
its elementary stages, by L. Euler.

u Exercise 22. Speak on the Topic “Decimal Numerals”, give your

own examples.
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L Exercise 23. Read and translate the text

Decimal fractions are the fractions in which the denominator (y in the image)
must be 10 or a multiple of 10 like 100, 1000, 10000, and so on. The numerator
can be any integer (between -infinity and +infinity). These decimal fractions are
usually expressed in decimal numbers (numbers with a decimal point).

In algebra, a decimal fraction is a number having 10 or the powers of 10 like
10!, 102, 103, and so on in the denominator.

Examples of Decimal Fractions

« 7/10000 is a decimal fraction written in the decimal form as 0.0007.

«19/10 is a decimal fraction written in the decimal form as 1.9.

« 39/1000 is a decimal fraction written as 0.039.

Non Examples of Decimal Fractions

Other fractions with non-ten numbers in the denominator are not decimal
fractions. They are:

«37/8

. 2/1083

«83/145

Reading Decimal Fractions

Let us consider a scenario where 1 is in the numerator. We will consider
different denominators to understand how these terms are read with this
numerator.

« 1/10 is read as one-tenth.

« 1/100 is read as one-hundredth.

« 1/1000 is read as one-thousandth.

When the value of the numerator is more than one, we add an ‘s’ to the name.
So, for instance, 3/10 is read as three-tenths.

History of Decimal Fractions

The Chinese first developed and used decimal fractions at the end of the 4th
century BC, which spread to the Middle East before reaching Europe.

Conversion to Decimal Fractions
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1. Conversion from fractions to decimal fractions:

« Let us consider an example of a fraction, 3/2.

« The first step would be to consider the number that gives 10 or a multiple of
10 when multiplied by the denominator. In this case, 5 multiplied by 2 gives 10.

« Now multiply the numerator and denominator with the same number to get
your decimal fraction. Here, 3 x 5/ 2 x 5 gives 15/10.

« Thus, the decimal fraction of 3/2 is 15/10.

2. Conversion from mixed numbers to decimal fractions:

« Convert the mixed fraction into a normal fraction.

« Follow the steps for converting fractions to decimal fractions.

3. Conversion from decimal numbers to decimal fractions:

« Write the original decimal number in the numerator and denominator form
by placing 1 in the denominator: 4.3/1.

« For every space that you move the decimal point, add a zero next to the 1 in
the denominator: 43/10 (As we can see one shift of decimal space, one 0 must be
added to the denominator).

4.3/1
43.0/10

«Once the number in the numerator is non-decimal, you have got your
decimal fraction: 4.3 = 43/10.

Real-Life Application of Decimal Fractions

Decimal fractions are used for understanding precise quantities instead of
whole numbers. You will also use them for expressing percentages. For instance,
97% can be written as 97/100 for ease of calculation.

Here are some scenarios where you might encounter decimal fractions:

« Coins (They are a fraction of Rupees)

« Weighing products

« Measuring ingredients while cooking

Decimal fractions encourage students to learn about precise quantities. This

will help them understand weights like 3.2 kg and distances like 7.85 km. The first
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step towards a better understanding of decimal numbers is practicing decimal
fraction problems every day. The idea of taking a pen and paper to solve sums is
dull and uninteresting for students. They need entertaining ways to entice them
towards practicing the sums.

®Exercise 24. Answer the following questions:

1.What is the decimal fraction? 2. How do we write decimal fractions? 3.
How do you compare decimal fractions? 4. How do you change decimal fractions?
5. How are decimal fractions added? 6. How do we write decimal fractions when
we want to subtract them? 7. How do we check the answer? 8. How do we
multiply decimal fractions? 9. How do we divide decimal fractions? 10. How do

we arrange numbers in adding decimal fractions?
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Dndevidual Work
GIBBDIIGIBBDIIGIBBDIISIIBD I

mTask 1. Over to you 1. Web research task. Find out as much as you can
about Numerical analysis and its applications. Web search key words: P vs NP,
unsolved problems, Clay Institute, RSA cryptosystem, binary notation.

Solving Decimal Word Problems

Problem 1: If 58 out of 100 students in a school are boys, then write a decimal
for the part of the school that consists of boys.

Problem 2: Five swimmers are entered into a competition. Four of the
swimmers have had their turns. Their scores are 9.8 s, 9.75 s, 9.79 s, and 9.81 s.
What score must the last swimmer get in order to win the competition?

Problem 3: To make a miniature ice cream truck, you need tires with a
diameter between 1.465 cm and 1.472 cm. Will a tire that is 1.4691 cm in diameter
work? Explain why or why not.

Problem 4: Ellen wanted to buy the following items: A DVD player for
$49.95, a DVD holder for $19.95 and a personal stereo for $21.95. Does Ellen
have enough money to buy all three items if she has $90 with her?

Problem 5: Melissa purchased $39.46 in groceries at a store. The cashier gave
her $1.46 in change from a $50 bill. Melissa gave the cashier an angry look. What
did the cashier do wrong?

=Task 2. Follow this link.
https://www.youtube.com/watch?v=XNnRKAwwKWc. What is Decimal

Number & Decimal Point? In this educational math video for kids, you’ll learn the
definition of a decimal and how it relates to numbers. Watch the video What is
Decimal Number & Decimal Point? *Math for Kids* as many times as you need.
Write out 10 topical theses. Prepare your own presentation on the thema What is
the decimal number and decimal point?

®Task 3. Follow this link
https://www.youtube.com/watch?v=9frz40DJUc0. Watch the video about
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Decimals as many times as you need. Write out 10 topical theses. Write down the
main points and tell about it.

®Task 4. Follow this link
https://www.youtube.com/watch?v=kwh4SD1ToFc. Watch the video Math Antics

- Decimal Arithmeticas many times as you need. Write out 10 topical theses.
Prepare your own presentation on the thema Math Antics - Decimal Arithmetic.

@Task 5. Follow this link https://ed.ted.com/lessons/a-brief-history-of-

numerical-systems-alessandra-king. 1, 2, 3, 4, 5, 6, 7, 8, 9... and 0. With just these

ten symbols, we can write any rational number imaginable. But why these
particular symbols? Why ten of them? And why do we arrange them the way we
do? Alessandra King gives a brief history of numerical systems. Watch the video A
brief history of numerical systems as many times as you need. Make sure that you
are throughall stages: Think”, “Dig Deeper” and “Discuss”. All necessary
translations and thoughts you are welcome to take down into your copy-book.
=Task 6. Follow this link
https://www.youtube.com/watch?v=xiMuFg9UaNY.

A simple, clear, visual definition of "decimal". Watch the video What is a
Decimal? as many times as you need. Write out 10 topical theses. Write down the

main points and tell about it.
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ONI1IY 6. GEOMETRY
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®Exercise 1. Read and memorise the following words and word
combinations.

Infinitely large or infinitely small elements — HeckiHueHHO Benuki Ta
HECKIHYCHHO MaJli eJIeMEHTH (YaCTHHH)

magnitude — BenmmuuHa; aOCOJIFOTHE 3HAYCHHS; MOJTYJTh

ordered group — ymopsiikoBaHa rpyrmna

ordered field — BopsinkoBane mosie

local field — noxanpHe mose

infinitesimal — HeckiHUEHHO MaJia BETMYUHA

linearly ordered group — miHiiHO BHOpsAAKOBaHa rpyma

Archimedean group — apxiMenoBa rpyma

p-adic numbers — p-aguuni yncna

absolute value — abcomroTHa Benn4rHa, aOCOIIOTHE 3HAYEHHS

ultrametric property — ynsTpaMeTpuyHa BIaCTUBICTh

axiomatic theory — akciomaTuuHa Teopis

least upper bound property — BIacTHBICTh TOYHOT BEPXHBOT MEXKI

bounded above — oOMexeHuit 3Bepxy

proof by contradiction — qoka3 Bij MPOTHIICKHOTO

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

point line angle point of intersection

angular point

straight

ray pencil of rays

curved line

right angle

reflex angle

82



acute angle

obtuse angle
corresponding angle
adjacent angle
supplementary angle
complementary angle
interior angle

exterior angle

plane triangle

equilateral triangle
isosceles triangle
acute-angled triangle
obtuse-angled triangle
right-angled triangle
quadrilateral square
rectangle

raomMBUS raomboid trapezium
deltoid irregular quadrilaterals
polygon

circle

center

circumference (periphery)
diameter

semicircle

radius

tangent

point of contact

secant chord

segment

arc
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sector

ring (annulus) concentric circles

axis of coordinates

axis of abscissae

axis of ordinate

values of abscissae and ordinates

conic section

parabola — branches of parasol

vertex of parasol

ellipse

foci of the ellipse

transverse axis (major axis)

hyperbola

asymptote

solids

cube

plane surface (plane)

edge

parallelepiped

triangular prism

cylinder circular plane

sphere cone

®Exercise 3. Read the text and put the paragraphs into the correct
order.

Engineers, architects and people of many other professions use lines and
figures in their daily work. The study of lines and closed figures made by lines is
called geometry. Geometry is the branch of mathematics which investigates the
relations, properties and measurements of solids, surfaces, lines and angles.

Geometry is a very old subject. It probably began in Babylonia and Egypt.

Men needed practical ways for measuring their land, for building pyramids, and for
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defining volumes. The Egyptians were mostly concerned with applying geometry
to their everyday problems. Yet, as the knowledge of Egyptians spread to Greek
found the ideas about geometry very intriguing and mysterious.

The Greek began to ask “Why? Why is that true?” In 300 B. C. all the known
facts about Greek geometry were put into a logical sequence by Euclid. His book
called Elements, is one of the most famous books of mathematics. In recent years
men have improved on Euclid’s work. Today geometry includes not only the study
of the shape and size of the earth and all things on it, but also the study of relations
between geometric objects.

The most fundamental idea in the study of geometry is the idea of a point. We
will not try to define what a point is, but instead discuss some of its properties.
Think of a point as an exact location in space. You cannot see a point, feel a point,
or move a point, because it has no dimensions.

There are points (locations) on the earth, in the earth, on the sun, and
everywhere in space. When writing about points, you represent the points by dots.
Remember the dot is only a picture of a point and not the point itself. Points are
commonly referred to by using capital letters.

®Exercise 4. Give the English equivalents of the following Ukrainian
words and word combinations:

BuunTyBaHne, BelMurHa, 3MEHIIIYBaHe, aJireOpaiyHe J0/1aBaHHsI, €KBIBAJICHTHE
BUPKCHHS, BIAHIMATH, PI3HUINIO, IOJaBaHHS, CKJIQJIaTH, JOIaHOK, CyMa, YHCIIOBE,
yyciia 31 3HAKaMH, BIOHOCHI 4YHCIIA, IIOAIJI, MHOXEHHS, IUIMTH, 3aJIUIIOK,
NpUBATHUM, TBIp, BHUpa3, 3BOPOTHA oONepallis, IUIbHHUK, IIIMMO, MHOXHHUK,
MHOKHMO, CyMH, 3HaK MHOXKEHHS, 3HAK PO3TOILITY.

®Exercise 5. Translate the text into English.

JlonaBaHHsM y MaTeMaTHIll Ha3MBAEThCS Jit0 (operation), MO BUKOHYETHCS
HaJl JBOMa 4YHCIaMH, iMeHOBaHMMH (named) CKIagOBUMH, MO0 OJepkKaTh
IIYKaHOro 4Yucia, cyMu. [laHe nil0 MOXXHA BHU3HAUYUTH 30UIBIICHHS BEIUYMHU

OJIHOTO YKCJIa 1HIIIE YKUCIIO.
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[Ipu nomaBanHi ABOX ApoOIB HEOOXIIHO NpUBECTH O0OHIBAa JIpoOU 0
CHITPHOTO 3HAMEHHHMKA, a IIOTIM CKJIACTH 4YHWCenbHUKH. JlomaBaHHS uymcen
OJTHOYACHO 1 KOMYTaTHUBHO, i acoriaTuBHO. [Ipu ckiagaHHI KOMIUIEKCHUX YHCE
Tpeba ckmanartu giiicHy (real) 1 ysaBHy (imaginary) yacTuHU OKpeMo (separately).

His, 3BopoTHe (inverse to) J0oJdaBaHHS B MaTeMaTHIll Ha3WBAEThHCSA
BiHIMaHHsIM. lle mporec, y skoMy JaHl JBa 4Yucia 1 TMOTPIOHO 3HAWTH TPETE,
mykade guciio. [Ipu 1nmboMy, mpy J0/1aBaHH] IIYKAHOTO TPETHOTO YHCIIa OJHOTO 3
JaHUX, Ma€ BUATHU ApyTe 3 JaHUX YHCEI.

MExercise 6. Match these terms with their definitions.

1. prime number a) a number or quantity to be
2. composite number divided into another number or quantity
3. magnitude (the dividend)

4. divisor b) a number assigned to a quantity
5. factorization and used as a basis of comparison for
6. factor the measurement of similar quantities

c) an integer that cannot be
factorized into other integers but is only
divisible by itself or 1

d) a positive integer that can be
factorized into two or more other
positive integers

e) one of two or more integers or
polynomials whose product is a given
integer or polynomial

f) the decomposition of an object
(for example, a number, a polynomial,
or a matrix) into a product of other

objects, or factors, which when

multiplied together give the original
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®Exercise 7. Form abstract nouns from the following nouns and

adjectives by changing final “t” (“te”) into -“cy” -. Translate them into

Ukrainian.

Example: urgent — urgency

1. excellent 2. private 3. accurate 4. intimate 5. obstinate 6. illiterate 7.

delicate 8. autocrat 9. aristocrat 10. decent 11. secret 12. democrat 13. efficient 14.

emergent 15. despondent 16. adequate 17. candidate

®Exercise 8. Form abstract nouns from the following verbs by adding

suffixes -“ance” or -“ence”. Translate them into Ukrainian.

Example: attend — attendance

1. enter 2. admit 3. ignore 4. inherit 5. exist 6. disturb 7. accord 8. accept 9.

perform 10. confer 11. diverge 12. excel.

®MExercise 9. Match these terms with their definitions.

1. chord

2. arc

3. angle

4. trigonometry)

5. sine

a) a section of a curve, graph, or
geometric figure

b) a straight line connecting two
points on a curve or curved surface

c) the space between two straight
lines that diverge from a common point
or between two planes that extend from
a common line

d) the branch of mathematics
the

functions

of
their

concerned  with properties

trigonometric and
application to the determination of the
angles and sides of triangles. Used in
surveying and navigation

e) a trigonometric function that in a

right-angled triangle is the ratio of the
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length of the opposite side to that of the

hypotenuse

®Exercise 10. Match the terms from the left column and the definitions

from the right column:
A

algebra a number or quantity be subtracted from another
ohe

to add to take away or deduct (one number or quantity
from another)

addition the result obtained by adding numbers or
guantities

addend the amount by which one quantity differs from

another

to subtract

to join or unite (to) so as to increase the

quantity, number, size, etc. or change the total effect

subtraction

a number or quantity from which another is to

be subtracted

subtrahend equal in quantity value, force, meaning

minuend an adding of two or moree numbers to get a
number called the sum

equivalent a mathematical system using symbols, esp.
letters, to generalize certain arithmetical operations
and relationships

B
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o to test, measure, verify or control by investigation,

to divide _ o

comparison or examination

the process of finding the number or quantity (product)

division obtained by repeated additions of a specified number or

quantity
dividend the number by which another number is multiplied
divi what is left undivided when one number is divided by

ivisor

another that is not one of its factors
to multiply to separate into equal parts by a divisor
o the process of finding how many times a number is

multiplication o

contained in another number

multiplicand the number or quantity to be divided
o the quantity obtained by multiplying two or more

multiplier N

quantities together
remainder the number that is multiplied by another

the number or quantity by which the dividend is

product o _

divided to produce the quotient
to check to find the product by multiplication

®Exercise 11. Read and translate the text
Geometry
Geometry (Greek; geo = earth, metria = measure) arose as the field of
knowledge dealing with spatial relationships. For the ancient Greek
mathematicians, geometry was the crown jewel of their sciences, reaching a
completeness and perfection of methodology that no other branch of their
knowledge had attained.
They expanded the range of geometry to many new kinds of figures, curves,
surfaces, and solids; they changed its methodology from trial-and-error to logical

deduction; they recognized that geometry studies “external forms”, or abstractions,
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of which physical objects are only approximations; and they developed the idea of
an “axiomatic theory” which, for more than 2000 years, was regarded to be the
ideal paradigm for all scientific theories.

The Muslim mathematicians made considerable contributions to geometry,
trigonometry and mathematical astronomy and were responsible for the
development of algebraic geometry.

The 17th century was marked by the creation of analytic geometry, or
geometry with coordinates and equations, associated with the names of Rene
Descartes and Pierre de Fermat.

In the 18th century, differential geometry appeared, which was linked with
the names of L. Euler and G. Monge.

In the 19th century, Carl Frederich Gauss, Janos Bolyai and Nikolai
Ivanovich Lobachevsky, each working alone, created non-Euclidean geometry.
Euclid’s fifth postulate states that through a point outside a given line, it is possible
to draw only one line parallel to that line, that is, one that will never meet the given
line, no matter how far the lines are extended in either direction.

But Gauss, Bolyai and Lobachevsky demonstrated the possibility of
constructing a system of geometry in which Euclid’s postulate of the unique
parallel was replaced by a postulate stating that through any point not on a given
straight line an infinite number of parallels to the given line could be drawn. Their
works influenced later researchers, including Riemann and Einstein.

MEXxercise 12. Answer the following questions.

1. What is the origin of the term geometry? 2. What does geometry deal with?
3. What was the contribution of Greek mathematicians to the science of geometry?
4. Who contributed to the development of algebraic geometry? 5. Who was
analytic geometry created by? 6. Whose names was differential geometry
associated with? 7. Whose names was the creation on non-Euclidean geometry

linked with? 8. Whose works were later influenced by non-Euclidean geometry?
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®Exercise 13. Discussion point What is the role of Ptolemy’s theorem in
trigonometry? Discuss this question in small groups of three or four. Choose a
person from your group for a brief summary of your discussion

®Exercise 14. The present simple or the past simple. Put the verbs in
brackets in the correct forms.

The problem of constructing a regular polygon of nine sides which .............

(require) the trisection of a 600 angle ......... (be) the second source of the famous
problem. The Greeks ......... (add) “the trisection problem” to their three famous
unsolved problems. It ......... (be) customary to emphasize the futile search of the

Greeks for the solution. The widespread availability of computers ...............
(have) in all, probability changed the world for ever. The microchip technology
which ............ (make) the PC possible has put chips not only into computers, but
also into washing machines and cars. Fermat almost certainly ............ (write) the
marginal note around 1630, when he first ............ (study) Diophantus’s
Arithmetica. T ............ (protest) against the use of infinitive magnitude as
something completed, which ......... (be) never permissible in maths, one
............ (have) in mind limits which certain ratio ........... (approach) as closely
as desirable while other ratios may increase indefinitely (Gauss). In 1676 Robert
Hooke ................ (announce) his discovery concerning springs. He
................. (discover) that when a spring is stretched by an increasing force, the
stretch variesdirectly according to the force.

®Exercise 15. Use the correct form of the degrees of comparison.

1) We all use this method of research because it is ...................

(interesting) the one we followed. 2) | could solve quicker than he because the

equation given to me was.......... (easy) the one he was given. 3) The remainder in
this operation of division 1S ................. (great) than 1. 4) The name of Leibnitz
IS teiiiiiiiiinin (familiar) to us as that of Newton. 5) Laptops are ............

(powerful) microcomputers. We can choose either of them. 6) A mainframe
1S......... (large) and.............. (expensive) a microcomputer. 7) One of the

......... (important) reasons why computers are used so widely today is that almost
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every big problem can be solved by solving a number of little problems. 8) Even
the ............. (sophisticated) computer, no matter how good it is, must be told
what to do.

®Exercise 16. Rewrite the sentences putting the prepositions in front of
or at the end of the relative clauses.

a. She works for a company. It has a very good reputation. The
(070)40] 0121 11 728

b. After the great impetus given to the subject by R. Descarter and P. Fermat,
we find analytical geometry in a form. With the form we are familiar today. After
the great impetus given to the subject by these two men,

c. Most systems have a special area of the screen. On the screen icons appear.

Most systems have a special area of the screen

The salesperson was correct in saying that goods must be returned to the store.
From there they were purchased. The salesperson was correct in saying that goods
must be returned to the store

e. | deal with customers. Most of them are very pleasant. Most of the
(01810 018 [ 5

f. The simplest problem of tracing polar curves is the case. There is only one
value of 0 in this case. The simplest
PrOblem. ... e

®Exercise 17. Put the verbs in brackets in the correct form.

a. Ifwe ............... (consider) the third example, we.................. (see)
that the magnitude of the common ratio was less than 1. b. If we ...............

(assume) the geometric mean of two numbers to be the square root of their product,

what ......... the geometric mean between 2 and § ............ (be)? c. If the system
............ (crash), we............... (lose) all our latest data. d. If paradoxes .........
(be not) so subtle and colourful by Zeno’s, mathematicians ..................... (not
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pay attention) to them. e. [f you ............ (use) a monitor with interlaced video for

word processing, you ............... (not use) a standard. f. If Godel’s
incompleteness theorem ...... (be not proved), rigorous and consistent philosophy
of maths ....... (be created) in the 20th century.

WExercise 18. Make sentences from the following notes.

a. experiment / would / have / give / more / reliable / results — it / have / be
prepared / with / greater care.

b. we / be able / start / this project / two / month — board / think / it / be / good
10 =T T TP

c. he / would / have / read / his paper — he / have / be given / time.

...........................................................................................

...........................................................................................

f. one / can / readily / find / length / third / side — one / know / length / two /
side / triangle / and / measure / angle / between [/ they.

®Exercise 19. Put in the correct form of the verbs.

a. Emma went into the sitting room. It was empty, but the television was still
on. SOME ONE ........ceevveennne.. (watch) it. b. I .................. (play) tennis, so I
had a shower. I was annoyed because I ............... (not win) a single game. c.
The walkers finally arrived at their destination. They ............... (walk) all day,
and they certainly needed a rest. They ............ (walk) thirty miles. d. I found the
calculator. 1 .................. (look for) it for ages. e. I finally bought a new
calculator. I ............... (look) everywhere for the old one.

®Exercise 20. Speaking. Answer the following questions:

1. Is geometry an old subject? 2. What is geometry? 3. Did geometry begin in

England? 4. Were Egyptians mostly concerned with the practical use of geometry?
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5. Did the knowledge of Egyptians spread to Greece? 6. Is Euclid’s book called
Elements famous? 7. Does geometry include only the study of the shape and size
objects? 8. Is the idea of a point fundamental in geometry? 9. Can one feel, see,
move or hold a point? 10. Has a point any dimensions? 11. How do we represent a
point in geometry? 12. Are points represented by dots? 13. How many lines can be
drawn through one point? 14. What is a segment? 15. Does a line segment include
its endpoints? 16. Can you draw a straight line by using a ruler? 17. How many
lines can be drawn between two points? 18. What kind of lines do you know?

MExercise 21. Read and translate the text

Geometry, 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, having arisen in
response to such practical problems as those found in surveying, and 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.

This article begins with a brief guidepost to the major branches of geometry
and then proceeds to an extensive historical treatment. For information on specific

branches of geometry, see Euclidean geometry, analytic geometry, projective

geometry, differential geometry, non-Euclidean geometries, and topoloqy.

Major branches of geometry

Euclidean geometry

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 BCE 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.
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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.

Projective geometry

Projective geometry originated with the French mathematician Girard
Desargues (1591-1661) to deal with those properties of geometric figures that are
not altered by projecting their image, or “shadow,” onto another surface.

Differential geometry

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.

Non-Euclidean geometries

Beginning in the 19th century, various mathematicians

substituted alternatives to Euclid’s parallel postulate, which, in its modern form,

reads, “given a line and a point not on the line, it is possible to draw exactly one
line through the given point parallel to the line.” They hoped to show that the
alternatives were logically impossible. Instead, they discovered that consistent non-
Euclidean geometries exist.

Topology

Topology, the youngest and most sophisticated branch of geometry, focuses
on the properties of geometric objects that remain unchanged upon continuous

deformation—shrinking, stretching, and folding, but not tearing. The continuous
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development of topology dates from 1911, when the Dutch mathematician L.E.J.
Brouwer (1881-1966) introduced methods generally applicable to the topic.

History of geometry

The earliest known unambiguous examples of written records—dating from
Egypt and Mesopotamia about 3100 BCE—demonstrate that ancient peoples had
already begun to devise mathematical rules and techniques useful for surveying
land areas, constructing buildings, and measuring storage containers. Beginning
about the 6th century BCE, the Greeks gathered and extended this practical
knowledge and from it generalized the abstract subject now known as geometry,
from the combination of the Greek words geo (“Earth””) and metron (“measure”
for the measurement of the Earth.

In addition to describing some of the achievements of the ancient Greeks,
notably Euclid’s logical development of geometry in the Elements, this article
examines some applications of geometry to astronomy, cartography, and painting
from classical Greece through medieval Islam and Renaissance Europe. It
concludes with a brief discussion of extensions to non-Euclidean and
multidimensional geometries in the modern age.

Ancient geometry: practical and empirical

The origin of geometry lies in the concerns of everyday life. The traditional
account, preserved in Herodotus’s History (5th century BCE), credits the
Egyptians with inventing surveying in order to reestablish property values after the
annual flood of the Nile. Similarly, eagerness to know the volumes of solid figures
derived from the need to evaluate tribute, store oil and grain, and build dams and
pyramids. Even the three abstruse geometrical problems of ancient times—to
double a cube, trisect an angle, and square a circle, all of which will be discussed
later—probably arose from practical matters, from religious ritual, timekeeping,
and construction, respectively, in pre-Greek societies of the Mediterranean. And
the main subject of later Greek geometry, the theory of conic sections, owed its
general importance, and perhaps also its origin, to its application to optics and

astronomy.
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While many ancient individuals, known and unknown, contributed to the
subject, none equaled the impact of Euclid and his Elements of geometry, a book
now 2,300 years old and the object of as much painful and painstaking study as the
Bible. Much less is known about Euclid, however, than about Moses. In fact, the
only thing known with a fair degree of confidence is that Euclid taught at
the Library of Alexandria during the reign of Ptolemy | (323-285/283 BCE).
Euclid wrote not only on geometry but also on astronomy and optics and perhaps
also on mechanics and music. Only the Elements, which was extensively copied
and translated, has survived intact.

Euclid’s Elements was so complete and clearly written that it literally
obliterated the work of his predecessors. What is known about Greek geometry
before him comes primarily from bits quoted by Plato and Aristotle and by later
mathematicians and commentators. Among other precious items they preserved are
some results and the general approach of Pythagoras (c. 580—c. 500 BCE) and his
followers. The Pythagoreans convinced themselves that all things are, or owe their
relationships to, numbers. The doctrine gave mathematics supreme importance in
the investigation and understanding of the world. Plato developed a similar view,
and philosophers influenced by Pythagoras or Plato often wrote ecstatically about
geometry as the key to the interpretation of the universe. Thus ancient geometry
gained an association with the sublime to complement its earthy origins and its
reputation as the exemplar of precise reasoning.

MExercise 22. What does the quotation mean? What is your
interpretation or opinion of it? “A man is like a fraction whose numerator is
what he is and whose denominator is what he thinks of himself. The larger the

denominator, the smaller the fraction.” ~ Laura Surtees
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=Task 1. Over to you. Prepare the project. Math Matters in Everyday Life.

Task 2. Project. Visit the website http://discovermagazine.com/tags/math,
make notes about one of the articles, which you enjoyed reading the most and
bring to the next lesson to share with your groupmates.

®Task 3. Follow this link https://ed.ted.com/lessons/how-many-ways-are-

there-to-prove-the-pythagorean-theorem-betty-fei. What do Euclid, 12-year-old

Einstein, and American President James Garfield have in common? They all came
up with elegant proofs for the famous Pythagorean theorem, one of the most
fundamental rules of geometry and the basis for practical applications like
constructing stable buildings and triangulating GPS coordinates. Betty Fei details
these three famous proofs. Watch the video as many times as you need. Make sure
that you are throughall stages: “Think”, “Dig Deeper” and “Discuss”. All
necessary translations and thoughts you are welcome to take down into your copy-
book.

=Task 4. Follow this link https://ed.ted.com/best_of web/FoTYJ95H. The

team from Numberphile printed one million decimal places of Pi onto a piece of

paper which stretched for over a mile. They rolled it out on a runway usually used
for testing planes and cars. Write down the main points and tell about it.

=Task 5. Follow this link https://ed.ted.com/lessons/euclid-s-puzzling-

parallel-postulate-jeff-dekofsky. Euclid, known as the "Father of Geometry,"

developed several of modern geometry's most enduring theorems--but what can we
make of his mysterious fifth postulate, the parallel postulate? Jeff Dekofsky shows
us how mathematical minds have put the postulate to the test and led to larger
questions of how we understand mathematical principles. Watch the video as many
times as you need. Make sure that you are throughall stages: “Think”, “Dig
Deeper” and “Discuss”. All necessary translations and thoughts you are welcome

to take down into your copy-book.
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ON1Y 7. FOORIER’S METHOD
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®Exercise 1. Read and memorise the following words and word
combinations

Series — psi; mporpecist, MOCIIiOBHICTb

term — 4jeH, eneMeHT

terms of a sequence — uienu (€1eMEHTH) MOCII0BHOCTI

infinite sequence — HecKiHYEHHA MOCIIIIOBHICTh

summation — micyMOBYBaHHs

Zeno's dichotomy — nuxToMis 3eHOHA

formula (pl. formulae, formulas) — popmyina (MH. hopmyn)

algorithm — anroputm

formal sum — ¢popmanibHa cyma

converge — 1) cxoauTucs; mparnyT A0 (3araiabHoi) Mexi; 2) 3BOAUTH (B OJTHY
TOYKY)

diverge — 1) po3xoauTrcs; 2) BiAXuisiTucs (BiJ JiHii, HAPsAMY)

index set — ingexkcHa 0e3iiy

recurring decimal — mepioguyHM 1eCATKOBUH Api0O

completeness property — BIaCTHBICTh TOBHOTH

geometric series — reoMeTpUIHUHN psijl, HECKIHYEHHA T€OMETPUYHA ITPOTPECis

constant — koHcTaHTa, MOCTIHA (BETUYMHA)

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

circle

transcendental number

rectangle

ratio

circumference

indivisible unit
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odd number

irrational number

even number

pentagon

polygon

®Exercise 3. Read and translate the text

In its most general form Fourier’s method represents a signal, determined by a
function f, as a combination of waves of all possible frequencies. This is called the
Fourier transform of the wave. It replaces the original signal by its spectrum: a list
of amplitudes and frequencies for the component sines and cosines, encoding the
same information in a different way — engineers talk of transforming from the time
domain to the frequency domain.

When data are represented in different ways, operations that are difficult or
impossible in one representation may become easy in the other. For example, you
can start with a telephone conversation, form its Fourier transform, and strip out all
parts of the signal whose Fourier components have frequencies too high or too low
for the human ear to hear. This makes it possible to send more conversations over
the same communication channels, and it’s one reason why today’s phone bills are,
relatively speaking, so small. You can’t play this game on the original,
untransformed signal, because that doesn’t have ‘frequency’ as an obvious
characteristic. You don’t know what to strip out.

One application of this technique is to design buildings that will survive
earthquakes. The Fourier transform of the vibrations produced by a typical
earthquake reveals, among other things, the frequencies at which the energy
imparted by the shaking ground is greatest. A building has its own natural modes
of vibration, where it will resonate with the earthquake, that is, respond unusually
strongly.

So the first sensible step towards earthquake-proofing a building is to make
sure that the building’s preferred frequencies are different from the earthquake’s.

The earthquake’s frequencies can be obtained from observations; those of the
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building can be calculated using a computer model. The Fourier transform has
become a routine tool in science and engineering; its applications include removing
noise from old sound recordings, such as clicks caused by scratches on vinyl
records, finding the structure of large biochemical molecules such as DNA using
X-ray diffraction, improving radio reception, tidying up photographs taken from
the air, sonar systems such as those used by submarines, and preventing unwanted
vibrations in cars at the design stage.

Fourier analysis has become a reflex among engineers and scientists, but for
some purposes the technique has one major fault: sines and cosines go on forever.
Fourier’s method runs into problems when it tries to represent a compact signal. It
takes huge numbers of sines and cosines to mimic a localised blip.

The problem is not getting the basic shape of the blip right, but making
everything outside the blip equal to zero. You have to kill off the infinitely long
rippling tails of all those sines and cosines, which you do by adding on even more
high-frequency sines and cosines in a desperate effort to cancel out the unwanted
junk. So the Fourier transform is hopeless for blip-like signals: the transformed
version is more complicated, and needs more data to describe it, than the original.

(an extract from the book The story of mathematics by lan Stewart)

®Exercise 4. Give the English equivalents of the following Ukrainian
words and word combinations:

TOTOXHICTB, MIEpPECTAaHOBKA, KOPiHb, PIIIICHHS, HEBIJIOMa BEIMYMHA, OCHOBA,
YMOBHC piBHHHHH, CTyrIiHL, ITOKA3HUK CTYIICHA, BHUCJIOBJIOBAHHS
(bopmyroBaHHs), €KBIBaJCHTHA OTEpallisi, TOTOXHE PIBHSHHS, PIBHSIHHS 3 OJHUM
HEB1JIOMUM, PIBHSHHS MEPIIOTO CTYIEHS, MiJCTAaHOBKA, MJIKOPEHE BHUpa3, JiHIAHE
PIBHSIHHSI.

®Exercise 5. Translate the following sentences into English.

1. Marematnka SK HayKa CKJIAIa€ThCAd 3 TaKHX OOJacTel sk apupMeTHka,

anrebpa, reoMeTpis, MaTeMaTUYHUN aHamI3 1 T.J.
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2. Marematnunuii Bupa3 x + 3 = 8§ - e piBHSIHHS, 110 MMOKa3ye 1o X + 3 Ta §
piBHi. Takum dYHHOM, BBAXA€ThCSA, IO PIBHAHHA — 1€ CHMBOJIYHE
BHCJIOBJIFOBaHHS, 1110 TTOKA3y€e PIBHICTH JIBOX a00 OUIbIIIE MAaTEMaTUYHUX BHPa3iB.

3. PiBHsHHS Tumy X + 3 = § MICTUTB OJIHE HEBIJOME.

4. 1{o6 BupIMMTH pIBHSAHHS; HEOOXIJTHO BHUKOHATH TIEBHI MaTeMaTHU4HI
oreparlii, Taki sSIK JoJAaBaHHS Ta BIIHIMAHHS, MHOXKEHHS Ta PO3MOILI.

5. Posp'szatu piBHAHHS O3HAYa€ 3HAWTH 3HAYEHHS HEBIIOMUX, Kl
3aJI0BOJIBHSIIOTH PIBHSHHSL.

6. PIBHSHHS — 11€ BUpa3 PIBHOCTI MIXK IBOMa BEJIMYUHAMHU.

7. Bci piBHSIHHSA 2-10, 3-TO Ta 4-r0 CTyNEHS BUPIIIYIOTHCS B pajHKaiax.

8. JIiniitHe piBHSHHSA MOXke OyTH 3anucane y ¢popmi 3x+2=12.

®EXxercise 6. Translate the text into English.

TpUKYyTHUKMU.

Bunyknanii TpUKYTHUK Ha3WMBA€THCS MPABUIBHHUM, SIKIIO BCl HOrO CTOPOHU
piBHI Ta PiBHI BC1 HOr0 KYTH.

baraToKkyTHUK Ha3MBAa€TbCSl BIMCAHUM Yy KOJO, SKIIO BCl MOro BEpPUIMHU
JeKaTh Ha JACSIKOMY KoJii. baraTokyTHUK Ha3MBAa€ThCs OMMCAHUM OiIs KOja, SKIIO0
BC1 HOT0 CTOPOHU CTOCYIOThCSI LIbOTO KOJIA.

[IpaBunbHUN ONMyKIMI 0araTOKyTHHK € OJHOYAacCHO BITMCAHMM Y KOJIO Ta
ONMHCAHUM OIS HEl.

Kytom omykioro GaraTokyTHUKAa TpH TIEBHIM BEPIIMHI HA3MBAETHCS KYT,
YTBOPEHHUI HOTO CTOPOHAMM, SIKI CXOASTHCS HA 1A BEPIIMHI. 30BHIMIHIM KyTOM
ONMyKJIOrO OaraTOKyTHUKa MpU I BEPIIMHI HA3UBAETHCS KYT, CYMDKHHHA 13
BHYTPILIHIM KyTOM 0araTOKyTHUKa MPH L1i BEPIIHHI.

MExercise 7. Match these terms with their definitions.

1. permutation a) an exact correspondence in position or form
2. group about a given point, line, or plane

3. symmetry b) an ordered arrangement of the numbers, terms
4. a quadratic etc., of a set into specified groups
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law

5. resolvent
6. to reduce
7. aquintic
8. a radical
9. translation
10. reflection

11. commutative

C) an equation containing one or more terms in
which the variable is raised to the power of two, but no
terms in which it is raised to a higher power

d) a set that has an associated operation that
combines any two members of the set to give another
member and that also contains an identity element and
an inverse for each element

e) to modify or simplify the form of (an expression
equation), esp. by substitution of one term by another

f) something that resolves; solvent

g) of, relating to, or containing roots of numbers or
quantities

h) of or relating to the fifth degree

j) a transformation in which the direction of one
axis is reversed or which changes the sign of one of the
variables

k) a transformation in which the origin of a
coordinate system is moved to another position so that
each axis retains the same direction or, equivalently, a
figure or curve is moved so that it retains the same
orientation to the axes

) (of an operator) giving the same result

irrespective of the order

®Exercise 8. Form verbs from the following adjectives and nouns by

adding suffix - “en”. Example: threat - threaten
1. short 2. wide 3. strength 4. length 5. deep 6. soft 7. weak 8. hard 9. white
10. like 11. broad.

®Exercise 9. Form nouns from the following verbs by adding suffixes

“tion” (“sion”), “ence” (“ance”), “ment”.
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1. depend 2. agree 3. intensify 4. constitute 5. explain 6. achieve 7. estrange 8.

express 9. admit 10. converge 11. diverge 12. expand 13. pollute 14. create 15.

perform 16. multiply 17. exist 18. expect 19. assume 20. deduce 21. attach 22.

amend 23. improve 24. ignore.

®MExercise 10. Match the terms from the left column and the definitions

from the right column:

abscissa the vertical Cartesian coordinate on a plane, measured from
the x-axis along a line parallel with the y-axis to point P
axis (axes) perpendicular, or at a right angle, to the plane of the horizon;
upright, straight up or down, etc.
Cartesian a) of or pertaining to a point on a surface at which the curvature

coordinates

IS zero, b) of or lying in the plane

horizontal any of the four parts formed by rectangular coordinate axes on
a plane surface

oblique the horizontal Cartesian coordinate on a plane, measured from
the y-axis to point P

ordinate a) a straight line through the center of a plane figure or a solid,
esp. one around which the parts are symmetrically arranged, b) a
straight line for measurement or reference, as in a graph

origin with its axes not perpendicular to its base

planar parallel to the plane of the horizon, not vertical

quadrant in a system of Cartesian coordinates, the point at which the
axes intersect; base point where the abscissa and the ordinate equal
zero

vertical a pair of numbers that locate a point by its distances from two

fixed, intersecting, usually perpendicular lines in the same plane
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®Exercise 11. Read and translate the text

The Development of Mathematics in the 17th Century The scientific
revolution of the 17th century spurred advances in mathematics as well. The
founders of modern science — Nicolaus Copernicus, Johannes Kepler, Galileo, and
Isaac Newton — studied the natural world as mathematicians, and they looked for
its mathematical laws. Over time, mathematics grew more and more abstract as
mathematicians sought to establish the foundations of their fields in logic.

The 17th century opened with the discovery of logarithms by the Scottish
mathematician John Napier and the Swiss mathematician Justus Byrgius.
Logarithms enabled mathematicians to extract the roots of numbers and simplified
many calculations by basing them on addition and subtraction rather than on
multiplication and division.

Napier, who was interested in simplification, studied the systems of the Indian
and Islamic worlds and spent years producing the tables of logarithms that he
published in 1614. Kepler’s enthusiasm for the tables ensured their rapid spread.
The 17th century saw the greatest advances in mathematics since the time of
ancient Greece. The major invention of the century was calculus.

Although two great thinkers - Sir Isaac Newton of England and Gottfried
Wilhelm Leibniz of Germany — have received credit for the invention, they built on
the work of others.

As Newton noted, “If I have seen further, it is by standing on the shoulders of
giants.” Major advances were also made in numerical calculation and geometry.
Gottfried Leibniz was born (1st July, 1646) and lived most of his life in Germany.
His greatest achievement was the invention of integral and differential calculus, the
system of notation which is still in use today. In England, Isaac Newton claimed
the distinction and accused Leibniz of plagiarism, that is stealing somebody else’s
ideas but stating that they are original.

Modern-day historians, however, regard Leibniz as having arrived at his
conclusions independently of Newton. They point out that there are important

differences in the writings of both men. Differential calculus came out of problems
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of finding tangents to curves, and an account of the method is published in Isaac
Barrow’s “Lectiones geometricae” (1670). Newton had discovered the method
(1665-66) and suggested that Barrow include it in his book.

Leibniz had also discovered the method by 1676, publishing it in 1684.
Newton did not publish his results until 1687. A bitter dispute arose over the
priority for the discovery. In fact, it is now known that the two made their
discoveries independently and that Newton had made it ten years before Leibniz,
although Leibniz published first. The modern notation of dy/dx and the elongated s
for integration are due to Leibniz.

The most important development in geometry during the 17th century was the
discovery of analytic geometry by Rene Descartes and Pierre de Fermat, working
in- dependently in France. Analytic geometry makes it possible to study geometric
figures using algebraic equations. By using algebra, Descartes managed to
overcome the limitations of Euclidean geometry. That resulted in the reversal of
the historical roles of geometry and algebra.

The French mathematician Joseph Louis Lagrange observed in the 18th
century, “As long as algebra and geometry proceeded along separate paths, their
advance was slow and their applications limited. But when these sciences joined
company, they drew from each other fresh vitality and thenceforward marched on
at a rapid pace toward perfection.” Descartes’ publications provided the basis for
Newton’s mathematical work later in the century.

Pierre de Fermat, however, regarded his own work on what became known as
analytic geometry as a reformulation of Appollonius’s treatise on conic sections.
That treatise had provided the basic work on the geometry of curves from ancient
times until Descartes.

®Exercise 12. Answer the following questions.

1. What scholars are considered to be the founders of modern science? 2.
Why did mathematics grow more and more abstract? 3. Who were logarithms
discovered by? 4. What did logarithms enable mathematicians to do? 5. What was

the major invention of the 17th century? 6. What is the essence of analytic
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geometry? 7. Why did a dispute arise between Leibniz and Newton? 8. What
enabled Descartes to overcome the limitations of Euclidean geometry? 9. Whose
publications provided the basis for Newton’s mathematical work later in the
century?

®Exercise 13. What does the quotation mean? What is your
interpretation or opinion of it? "Mathematics, in one view, is the science of
infinity." ~P. Davis and R. Hersh

®Exercise 14. Turn from Active into Passive.

Model: 1. Scientists introduce new concepts by rigorous definitions. New
concepts are introduced by rigorous definitions. 2. Mathematicians cannot define
some notions in a precise and explicit way. Some notions cannot be defined in a
precise and explicit way.

1. People often use this common phrase in such cases. 2. Even laymen must
know the foundations, the scope and the role of mathematics. 3. In each country,
people translate mathematical symbols into peculiar spoken words. 4. All
specialists apply basic symbols of mathematics. 5. You can easily verify the
solution of this equation. 6. Mathematicians apply abstract laws to study the
external world of reality. 7. A mathematical formula can represent interconnections
and interrelations of physical objects. 8. Scientists can avoid ambiguity by means
of symbolism and mathematical definitions. 9. Mathematics offers an abundance of
unsolved problems. 10.Proving theorems and solving problems form a very
important part of studying mathematics. 11.At the seminar, they discussed the
recently published article. 12.They used a mechanical calculator in their work. 13.
One can easily see the difference between these machines. 14.They are checking
the information. 15.The researchers have applied new methods of research.
16.They will have carried out the experiment by the end of the week.

®Exercise 15. Put the adjective or adverb in brackets in the necessary
degree of comparison.

1. The scholar’s (significant) contribution to mathematics was his discovery

of analytic geometry. 2. Diophantus’ book was on (high) level than the works of
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Egyptian and Babylonian mathematics. 3. (early) records of organized mathematics
date back to ancient times. 4. (simple) types of calculators could give results in
addition and subtraction only. 5. (often used) numbers were two and three. 6. For
numbers (large) than two and three, different word-combinations were used. 7.
Even (primitive) people were forced to count and measure. 8. In the 19th century,
mathematics was regarded (much) as the science of relations. 9. Mathematics is
said to be (close) to art than to science. 10. Mathematics becomes the science of
relations and structure in (broad) sense.

®Exercise 16. Give English equivalents to the following words and
wordcombinations:

1. HarypanbHe uucno 2. MHOXKMHA 3. HaTypalbHUU psiag 4. aHTHHOMIS S.
akciomaTu3alis 6. QiHiTHa MaTeMaTtuka /. apupMeTHuHa iepapXis 8. oOMexeHHs
posmipy 9. psan kapauHanbHux yucen 10. 3BexeHHs emiminamii 11. moka3oBo-
TeopeTHYHMI psia 12. pexkypcuBHa Teopis 13. noka3 joriuHocTi (IMOCIiI0BHOCTI)
14. axcioma 3aminm 15. akcioma BubGopy 16. TeOpeTHKO-MHOXXWHHI ysBIeHHS 17.
TEOPETUKO MHOKMHHI aHTHHOMII 18. TeopeTHKO-MHOKHHHA MOBA.

®EXxercise 17. Turn direct speech into indirect (reported) speech.

a. Plato advised, “The principal men of our state must go and learn arithmetic,
not as amateurs, but they must carry on the study until they see the nature of
numbers with the mind only.” b. Descartes, father of modernism, said, “All nature
Is a vast geometrical system. Thus all the phenomena of nature are explained and
some demonstration of them can be given.” c. In Descartes’ words, “You give me
extension and motion then I’ll construct the universe.” d. The often repeated motto
on the entrance to Plato’s Academy said, “None ignorant of geometry enter here.”
e. J. Kepler affirmed: “The reality of the world consists of its maths relations.
Maths laws are true cause of phenomena. ” f. I. Newton said, “ I don’t know what |
may appear to the world; but to myself | seem to have been only like a boy playing
on the seashore, and diverting myself now and then by finding a smoother pebble

or a prettier shell than usual; whist the great ocean of truth lay all undiscovered
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before me. If | saw a little farther than others, it is because | stood on the shoulders
of giants

®Exercise 18. Complete the sentences using a gerund as an attribute. 1. |
didn’t very much like the idea of ... . 2. What is the purpose of ... ? 3. She had no
difficulty (in) ... . 4. You have made great progress in ... . 5. He was late, and he
was afraid of ... . 6. Can you imagine the pleasure of ... . 7. He always produces
the impression of ... . 8. I am afraid you do not realize the importance of ... .

®Exercise 19. Ask the special questions. 1. Some properties are established
by way of reasoning (how). 2. Geometry is concerned with the properties and
relationships of figures in space (what ... with). 3. Some figures such as cubes and
spheres have three dimensions (how many). 4. Many discoveries were made in the
nineteenth century (when). 5. The truth of nonmathematical propositions in real
life is much less certain (where). 6. The given proposition and its converse can be
stated as follows (in what way). 7. Pure mathematics deals with the development of
knowledge for its own purpose and need (what ... with). 8. Carl Gauss proved that
every algebraic equation had at least one 21 root (who). 9. There are three words
having the same meaning (how many). 10. The given definition corresponds to the
idea of uniqueness (what).

MExercise 20. Discussion point What if you were to give a short
presentation on Euclid’s most important contribution to mathematics? What would
you say?

MExercise 21. Read and translate the text

You don't have to be around signal processing very long before you realize
that Fourier methods play a huge role in the field. Newcomers often wonder why
they are so important. There are several very good reasons for the prominence of
Fourier methods in signal processing. They offer substantial intuition, naturally
follow from the way the physical world interacts with signals, and are amazingly

useful for computation.
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Fourier Methods in Signal Processing

There are multiple Fourier methods that are used in signal processing. The
most common are the Fourier transform, the discrete-time Fourier transform,
the discrete Fourier transform, and the short-time Fourier transform. Fourier
methods are used for two primary purposes: mathematical analysis of problems
and numerical analysis of data. The Fourier transform and discrete-time Fourier
transform are mathematical analysis tools and cannot be evaluated exactly in a
computer. The Fourier transform is used to analyze problems involving
continuous-time signals or mixtures of continuous- and discrete-time signals. The
discrete-time Fourier transform is used to analyze problems involving discrete-time
signals or systems. In contrast, the discrete Fourier transform is the computational
workhorse of signal processing. It is used solely for numerical analysis of
data. Lastly, the short-time Fourier transform is a variation of the discrete Fourier
transform that is used for numerical analysis of data whose frequency content
changes with time.

You may be wondering why | haven't mentioned the fast Fourier transform
algorithm or FFT. The FFT is not a distinct Fourier method, but is an efficient
computational technique for evaluating the discrete Fourier transform.

Fourier methods are named after Joseph Fourier, a French mathematician and
physicist that lived from 1768 to 1830. He pioneered the use of sinusoids for
representing arbitrary functions. An important problem of his day was
understanding heat flow. Heat flow is governed by a partial differential equation
called the heat equation. Fourier developed a technique for solving partial
differential equations that assumed the solution was given by a weighted sum of
harmonically related sinusoids. This work was controversial at the time and
initially rejected by Lagrange, Laplace, and Legendre. Fourier persisted with his
approach and his methods are now widely used in mathematics, science, and, of

course, signal processing.
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Frequency Intuition

All Fourier methods use sinusoids of different frequencies as building blocks
to represent arbitrary signals. The notion of frequency is widely understood. We
often talk about high frequency and low frequency sounds. We are comfortable
with the idea of different musical instruments having different frequency ranges,
and with a complex musical piece being obtained by combining instruments. A
musical score is very much like a Fourier decomposition in that it describes the
music in terms of individual notes with different frequencies. These general
concepts make it relatively easy to transition to the idea of representing an arbitrary
signal as a sum of sinusoids of different frequencies.

Spectral analysis is an important aspect of signal processing. It is analogous

to producing a score from a piece of music. The goal is to start with a signal
and identify the strength of the sinusoidal components that make up the
signal. The strength or amplitude of the sinusoids are displayed as a function of
frequency. The importance of spectral analysis lies in the intuitive understanding it
provides of the signal. For example, the figure at left depicts the amplitude of
sinusoids as a function of frequency for measured sunspot activity from 1700 to
1987. We see a dominant component with frequency slightly less than 0.1 cycles
per year, which suggests a periodic pattern of about 11 years in the activity.
®Exercise 22. What does the quotation mean? What is your
interpretation or opinion of it? “But think of Adam and Eve like an imaginary
number, like the square root of minus one: you can never see any concrete proof
that it exists, but if you include it in your equations, you can calculate all manner

of things that couldn't be imagined without it.” ~ Philip Pullman
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

mTask 1. Over to you. Visit the website
https://theconversation.com/us/topics/mathematics98, make notes about one of the
articles, which you enjoyed reading the most and bring to the next lesson to share
with your groupmates.
®Task 2. Project ideas:
«all about circles
« pyramids
. Pythagoras
- parabolas
«surveying activities in the field
« the Earth from a mathematical viewpoint
. the surface area of the school building
. outstanding mathematicians
« mathematics and the arts
. fractals: beauty and chaos in mathematics
=Task 3. Follow this link.

https://www.ted.com/talks/arthur benjamin the magic of fibonacci numbers.

Math is logical, functional and just ... awesome. Mathemagician Arthur Benjamin
explores hidden properties of that weird and wonderful set of numbers, the
Fibonacci series. (And reminds you that mathematics can be inspiring, too!).
Watch the video about The magic of Fibonacci numbers as many times as you
need. Write down the main points and tell about it.

®Task 4. Follow this link https://ed.ted.com/lessons/why-can-t-you-divide-

by-zero.
In the world of math, many strange results are possible when we change the

rules. But there’s one rule that most of us have been warned not to break: don’t
divide by zero. How can the simple combination of an everyday number and a
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basic operation cause such problems? Watch the video Why can't you divide by
zero? as many times as you need. Make sure that you are throughall stages:
”Think”, “Dig Deeper” and “Discuss”. All necessary translations and thoughts you
are welcome to take down into your copy-book.

®Task 5. Follow this link https://ed.ted.com/best_of web/VvOg8aiS.

Rubik's Cube pro Collin Burns tells us how he solved the cube in 5.25

seconds. Watch the video How a 15-year-old solved a Rubik's Cube in 5.25
seconds as many times as you need. Make sure that you are throughall stages:
”Think”, “Dig Deeper” and “Discuss”. All necessary translations and thoughts you

are welcome to take down into your copy-book.
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ONIY &. YTHE BASIC OPERAYIONS
OF ARIVHMEYIC
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®Exercise 1. Read and memorise the following words and word
combinations.

Function — ¢pysKiIis

relation — BigHOIIICHHS

set — MHOXKHHA

INputs — BXiaHi (BCTYITHI) JaHi

permissible — nomyctummii

outputs — BuxiaHi gaH1

input variable — BxijHa BeTM4KMHA, BXiHA 3MiHHA

argument of the function — aprymenT pyHkiii

objects of investigation — 00'exT KOCTIIKCHHS

graph of the function — rpadik ¢pynkmii

INVerse — 3BOpOTHA BETMYUHA; 3BOPOTHHIMA, TIPOTUIICIKHUI

solution — pimenHs

differential equation — nudepenuianbHe piBHSIHHS

ordered pair — BopsiiKOBaHa mapa

domain — o0nacTh BU3HAYCHHS

codomain — o6acTh 3HaueHb ((HYHKIIIT), KOOOIACTh

range — cJI0BO MOYKe TTO3HAYaTH 1 00J1aCTh 3HAUCHb Ta BUX1JIHI JaH1

unambiguous word — oJJHO3HaYHE CIIOBO

avoid ambiguity — yHukaTiH HEOAHO3HAYHOCTI (HESICHOCTI, JIBO3HAYHOCTI)

image of the function, image domain — o6acth BijgoOpakeHHs

function space — gyHKIiOHATIBHUN TPOCTIP

real analysis — anami3 miiCHUX YUCEI

complex analysis — koMruIekCHHI aHaI3

functional analysis — ¢pyHukItioHansHMIT aHAIN3
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triangle — TpukyTHUK

rectangle — mpssMOKyTHUK

hexagon — mIeCTUKYTHUK; MIECTUTPAHHUK

square — KBajpar

linked — oB's13anwMit

mapped — BigoOpaXkeHuit; BiZOOpaXKaeThCs

value — 3HaueHHs, BeInYnHa

integer — mije YKuCiIo

polygon — GaraTokyTHHK; OaraTorpaHHUK; MOJIIFOH

vertice — BepuinHa

four shapes times five colors — 4 ¢irypu noMHOXXeHI Ha 5 KOJIBOPIB

notation — mo3nadeHHs; popma 3anucy

signum function - 3HakoBa QyHKITis

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

of two dimensions (the plane)

spherical geometry

an equilateral triangle

climax

spatial

tetrahedron

octahedron

dodecahedron

icosahedron

an obtuse angle

an isosceles triangle

postulates

common notions

faces

®mExercise 3. Read and translate the text
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We cannot live a day without numerals. Numbers and numerals are
everywhere. On this page you will see number names and numerals. The number
names are: zero, one, two, three, four and so on. And here are the corresponding
numerals: 0, 1, 2, 3, 4, and so on. In a numeration system numerals are used to
represent numbers, and the numerals are grouped in a special way. The numbers
used in our numeration system are called digits. In our Hindu-Arabic system we
use only ten digits: 0, 1, 2, 3, 4. 5, 6, 7, 8, 9 to represent any number. We use the
same ten digits over and over again in a place-value system whose base is ten.
These digits may be used in various combinations. Thus, for example, 1, 2, and 3
are used to write 123, 213, 132 and so on.

One and the same number could be represented in various ways. For example,
take 3. It can be represented as the sum of the numbers 2 and 1 or the difference
between the numbers 8 and 5 and so on.

A very simple way to say that each of the numerals names the same number is
to write an equation — a mathematical sentence that has an equal sign (=) between
these numerals. For example, the sum of the numbers 3 and 4 equals the sum of the
numbers 5 and 2. In this case we say: three plus four (3+4) is equal to five plus two
(5+2). One more example of an equation is as follows: the difference between
numbers 3 and 1 equals the difference between numbers 6 and 4. That is three
minus one (3-1) equals six minus four (6-4). Another example of an equation is
3+5 = 8. In this case you have three numbers. Here you add 3 and 5 and get 8 as a
result. 3 and 5 are addends (or summands) and 8 is the sum. There is also a plus (+)
sign and a sign of equality (=). They are mathematical symbols.

Now let us turn to the basic operations of arithmetic. There are four basic
operations that you all know of. They are addition, subtraction, multiplication and
division. In arithmetic an operation is a way of thinking of two numbers and
getting one number. We were just considering an operation of addition. An
equation like 7-2 = 5 represents an operation of subtraction. Here seven is the

minuend and two is the subtrahend. As a result of the operation you get five. It is
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the difference, as you remember from the above. We may say that subtraction is
the inverse operation of additionsince5+2=7and 7 -2 =5.

The same might be said about division and multiplication, which are also
inverse operations.

In multiplication there is a number that must be multiplied. It is the
multiplicand. There is also a multiplier. It is the number by which we multiply.
When we are multiplying the multiplicand by the multiplier we get the product as a
result. When two or more numbers are multiplied, each of them is called a factor.
In the expression five multiplied by two (5%2), the 5 and the 2 will be factors. The
multiplicand and the multiplier are names for factors.

In the operation of division there is a number that is divided and it is called
the dividend; the number by which we divide is called the divisor. When we are
dividing the dividend by the divisor we get the quotient. But suppose you are
dividing 10 by 3. In this case the divisor will not be contained a whole number of
times in the dividend. You will get a part of the dividend left over. This part is
called the remainder. In our case the remainder will be 1. Since multiplication and
division are inverse operations you may check division by using multiplication.

WExercise 4. Translate the following sentences into English.

1. ¥V miii cucteMi BUKOPUCTOBYIOTHCS MTO3UTHUBHI Ta HETATHBHI YKCIA.

2. Ilo3uTuBHI Ta HEeTaTUBHI 4Yucia npeacTaBieHi (10 represent) BinHOCMHAMU
I_IiJ'II/IX ITIO3UTUBHUX YUCCII.

3. PamionaneHi (rational) umcima, CBOEH Yeprow, BUKOPUCTOBYIOTHCS IO
CTBOpEHHs ipparioHansHux (irrational) gucen.

4. Y CcyKymHOCTI paIflioHaJIbHI Ta IppaIioHalibHI YHUCIIa CTAHOBISTH CHCTEMY
TIHACHUX YHUCE.

5. MareMatuuHu#l aHaii3 — 1€ PO3/iJ MaTeMaTHKHU, 1[0 BUBYAE (PYHKIIT Ta
MEXKI.

6. be3nmiu X € MmiIMHOXKUHOIO 1HIIOI MHOXXMHH Y TOMY BHUIIAJKY, SIKIIO BCI

eJIeMEHTH MHOKUHU X OJTHOYACHO € eJIeMEeHTaMHA MHOKWHU Y.
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7. Axciomu, 10 33J0BOJIBHSIOTH O€3iyl AIMCHUX YKCEeN, MOKHa YMOBHO
MOJIIJIUTH HA TPU KaTeropii

®Exercise 5. Translate the text into English.

Hatypanbni norapudmu

Uucno ¢ mae myke BakiauBe 3HaueHHs (to be of great importance) y Bumiii
MaTeMaTulll, MOro MoO)KHa TOPIBHATH 31 3Ha4YeHHsM P reomerpii. Ywucno e
3aCTOCOBYETHCS SIK OCHOBA HATypalIbHHX, 400 HEMEPOBUX JIOTA-pU(PMIB, 10 MAIOTh
IIMpOKe 3acTocyBaHHs (application) y MarematuyHoMy aHamizi. Tak, 3 ix
nornomMoror Oarato ¢GopMyl MOXYTh OyTH MpEACTaBIC€HI B OUIBII MPOCTOMY
BUTJISIAI, HDK MPU KOPHUCTYBAaHHI JI€CATKOBUMH Jjorapudgmamu. HatypanbHuit
jgorapum Mae CUMBOJL.

®™Exercise 6. Match the terms from the left column and the definitions

from the right column:

logarithm to put (facts, statistics; etc.) in a table of columns

base the decimal part of a logarithm to the base 10 as

distinguished from the integral part called the charac-

teristic
antilogarithm a logarithm to the base e
characteristic any number raised to a power by an exponent
mantissa the exponent expressing the power to which a fixed

number (the base) must be raised in order to produce a

given number (an antilogarithm)

natural the resulting number when a base is raised to power
logarithm by a logarithm
to tabulate the act of computing, calculation, b) a method of
computing.
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computation the whole number, or integral part, of a logarithm as

distinguished from the mantissa

®Exercise 7. Read and write the numbers and symbols in full according
to the way they are pronounced:

425 - 25 =400

730 - 15=715

222 - 22 =200

1617 + 17 = 1634

1215 + 60 = 1275

512 +8=064

1624 ~4 =406

456 ~2 =228

135 x4 =540

450 x 3 =1350

34582 + 25814 = 60396

768903 - 420765 = 348138

1634986 - 1359251 = 275735

1000 ~ 100 =10

810 +5=162

5748 + 6238=11986

100 x 2 =200

107 x5 =535

613 x 13 =7969

1511 + 30 = 1541

755 x4 +2=1510

123 +3 =41

®Exercise 8. Match the English words and word combinations with their

Ukrainian equivalents.
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1. the undefined term a) BepIlMHA KyTa

2. to extend indefinitely b) BinMiHHI pucH

3. the vertex of the angle C) SIKIIIO HE BKA3aHO 1HIIIE

4. the interior of the angle d) HeBH3HAUCHMIA TEPMiH

5. distinguishing features ) BHYTPIIIIHS YaCTHHA KyTa

6. the exterior part f) mpooBKyBaTUCS HECKIHYCHHO
7. unless stated otherwise g) 30BHIIIHS YaCTHHA

8. reflex angle h) cymixHi KyTH

9. perpendicular bisector 1) kyT Mixx 180 Ta 360

10. adjacent angles J) meprneHIuKyIsipHa OiceKTprca
11. intersecting lines K) meprieHauKysipHi mpsmi

12. parallel lines |) psimi, 1110 IEpEeTHHAIOTHCS
13. perpendicular lines M) mpsiMi TIpsiMi

14. acute angle N) TYIui KyT

15. right angle 0) TOCTpUI KyT

16. obtuse angle P) OpSIMHI KyT

17. straight angle q) pO3TOpHYTUH KYT

®Exercise 9. Form nouns from the following adjectives by adding suffix -
“th” (“t”). Translate them into Ukrainian.

Example: wide — width

1. long 2. broad 3. strong 4. warm 5. deep 6. high

®Exercise 10. Add to the following words (nouns, adjectives, adverbs,
prepositions) suffix - “ward” to form adjectives or adverbs referring to
direction or position. Translate them into Ukrainian.

Example: back — backward

1. lee 2. wind 3. sea 4. sun 5. star 6. down 7. up 8. t0 9. in 10. out 11. for 12.
on 13. home 14. way 15. west 16. south 17. east 18. north.

®MExercise 11. Read and translate the text
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During the 18th century, calculus became the cornerstone of mathematical
analysis on the European continent. Mathematicians applied the discovery to a
variety of problems in physics, astronomy, and engineering. In the course of doing
S0, they also created new areas of mathematics.

In France, Joseph Louis Lagrange made substantial contributions in all fields
of pure mathematics, including differential equations, the calculus of variations,
probability theory, and the theory of equations. In addition, Lagrange put his
mathematical skills to work in the solution of practical problems in mechanics and
astronomy.

The greatest mathematician of the 18th century, Leonard Euler of
Switzerland, wrote works that covered the entire fields of pure and applied
mathematics. He wrote major works on mechanics that preceded Lagrange’s work.
He won a number of prizes for his work on the orbits of comets and planets, the
field known as celestial mechanics. But Euler is best known for his works in pure
mathematics.

In one of his works, Introduction to the Analysis of Infinites, published in
1748, he approached calculus in terms of functions rather than the geometry of
curves. Other works by Euler contributed to number theory and differential
geometry (the application of differential calculus to the study of the properties of
curves and curved spaces). Mathematicians succeeded in firming the foundations
of analysis and discovered the existence of additional geometries and algebras and
more than one kind of infinity.

The 19th century began with the German mathematician Carl Frederich
Gauss. He ranks as one of the greatest mathematicians of the world. His book
Inquiries into Arithmetic published in 1801 marks the beginning of modern era in
number theory. Gauss called mathematics the queen of sciences and number theory
the queen of mathematics.

Almost from the introduction of calculus, efforts had been made to supply a
rigorous foundation for it. Every mathematician made some effort to produce a

logical justification for calculus and failed. Although calculus clearly worked in
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solving problems, mathematicians lacked rigorous proof that explained why it
worked.

Finally, in 1821, the French mathematician Augustin Louis Cauchy
established a rigorous foundation for calculus with his theory of limits, a purely
arithmetic theory. Later, mathematicians found Cauchy’s formulation still too
vague because it did not provide a logical definition of real number. The necessary
precision for calculus and mathematical analysis was attained in the 1850s by the
German mathematician Karl T. W. Weierstrass and his followers.

Another important advance in analysis came from the French mathematician
Jean Baptiste Fourier, who studied infinite series in which the terms are
trigonometric functions. Known today as Fourier series, they are still powerful
tools in pure and applied mathematics.

The investigation of Fourier series led another German mathematician, Georg
Cantor, to the study of infinite sets and to the arithmetic of infinite numbers. Georg
Cantor began his mathematical investigations in number theory and went on to
create set theory. In the course of his early studies of Fourier series, he developed a
theory of irrational numbers.

Cantor and another German mathematician, Julius W. R. Dedekind, defined
the irrational numbers and established their properties. These explanations
hastened the abandonment of many 19th century mathematical principles. When
Cantor introduced his theory of sets, it was attacked as a disease from which
mathematics would soon recover. However, it now forms part of the foundations of
mathematics. The application of set theory greatly advanced mathematics in the
20th century.

®Exercise 12. Answer the following questions.

1. What did the discovery of calculus lead to? 2. What was Lagrange’s
contribution to pure and applied mathematics? 3. What did Euler’s works
contribute to? 4. What is the essence of differential geometry? 5. What event
marked the beginning of modern era in number theory? 6. When was a rigorous

foundation for calculus finally supplied? 7. What is the theoretical and practical
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value of Fourier series? 8. What was Georg Cantor’s contribution to mathematical
studies? 9. Who were irrational numbers investigated and defined by? 10. What
was the first reaction to Cantor’s set theory? 11. Was the attitude to the discovery
later changed?

WExercise 13. Discussion point Your Mathematics and Mechanics Faculty is
trying to choose a new course for the coming year. The dean’s office narrowed the
list of suggestions down to two possibilities. You are part of the student committee
that has been asked to recommend one of the courses. Course 1. The Lornz
attractor. Course 2. Cellular automaton. Discuss these courses in small groups of
three or four. Choose a person from your group for a brief summary of your
discussion.

®Exercise 14. Give English equivalents to the following words:

1. 3axumieHuit (Bix BiTpy); 2. 10 BiTpy; 3. Bepend; 4. Bcepeauny; 5. Ha30BHI,
6. moctymnoBwii (pyxX); 7. HETIOKIPHUH, 3aryOUBIIHIA NUIAX; 8. CPSIMOBaHHH 710
3ipok; 9. Bucota; 10. cua; 11. Terio; 12. rmmbuna

®Exercise 15. Grammar revision; the Continuous or Perfect Continuous
Tenses.

1. | (to look for) a photographs my brother sent to me. 2. They (to have) a
meeting now. 3. The phone always (to ring) when | (to have) a bath. 4. Friends
always (to talk) to me when | (to try) to concentrate. 5. He (to watch) television
when the door bell (to ring). 6. He (to build up) his business all his life. 7. They (to
stay) with us for a couple of weeks. 8. By 1992 he (to live) there for ten years. 9.
The video industry (to develop) rapidly. 10. He (to work) nights next week. 11.
She (to spend) this summer in Europe. 12. Why are you so late? | (to wait) you for
hours. 13. The boys must be tired. They (to play) football in the garden all
afternoon. 14. The old town theatre is currently (to rebuild). 15. I usually (to go) to
work by car, but I (to go) on the bus this week while my car (to repair).

®Exercise 16. Complete these sentences by putting the verb in brackets

into the Present Simple or the Present Continuous.
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To solve the problem of gravitation, scientists ............... (consider) time-
space geometry in a new way nowadays. Quantum rules ............... (obey) in any
system. We ............... (use) Active Server for this project because it ......... (be)
Webbased. Scientists ............... (trace and locate) the subtle penetration of
quantum effects into a completely classical domain. Commonly we ............ (use)
C + + and JavaScript. At the moment we ............... (develop) a Web—based
project. Its domain ............ (begin) in the nucleus and ............ (extend) to the
solar system. Right now I ............. (try) to learn how to use Active Server
properly

®EXxercise 17. Turn direct speech into reported speech.

1. Plato advised, "The principal men of our state must go and learn
arithmetic, not as amateurs, but they must carry on the study until they see the
nature of numbers with the mind only." 2. Descartes, father of modernism, said,
"All nature is a vast geometrical system. Thus all the phenomena of nature are
explained and some demonstration of them can be given." 3. In Descartes's words,
"You give me extension and motion then I'll construct the universe.” 4. The often
repeated motto on the entrance to Plato's Academy said, "None ignorant of
geometry enter here." 5. J. Kepler affirmed: "The reality of the world consists of its
maths relations. Maths laws are true cause of phenomena. " 6. . Newton said, "I
don't know what | may appear to the world; but to myself | seem to have been only
like a boy playing on the seashore, and diverting myself now and then by finding a
smoother pebble or a prettier shell than usual; whist the great ocean of truth lay all
undiscovered before me. If | saw a little farther than others, it is because | stood on
the shoulders of giants".

®Exercise 18. The present simple or the past simple. Put the verbs in
brackets in the correct forms.

The problem of constructing a regular polygon of nine sides which

............. (require) the trisection of a 600 angle ......... (be) the second source of
the famous problem. The Greeks ......... (add) “the trisection problem” to their
three famous unsolved problems. It ......... (be) customary to emphasize the futile



search of the Greeks for the solution. The widespread availability of computers
............... (have) in all, probability changed the world for ever. The microchip
technology which ............ (make) the PC possible has put chips not only into
computers, but also into washing machines and cars. Fermat almost certainly
............ (write) the marginal note around 1630, when he first ............ (study)
Diophantus’s Arithmetica. 1 ............ (protest) against the use of infinitive
magnitude as something completed, which ......... (be) never permissible in
maths, one ............ (have) in mind limits which certain ratio ........... (approach)
as closely as desirable while other ratios may increase indefinitely (Gauss). In 1676
Robert Hooke................ (announce) his discovery concerning springs. He
................. (discover) that when a spring is stretched by an increasing force, the
stretch variesdirectly according to the force.

®Exercise 19. Change the following sentences using infinitive to express
the purpose.

Model: We have to subtract this number from the sum obtained because we
want to check the result of addition. — To check the result of addition, we have to
subtract this number from the sum obtained.

1) We must know the details because we want to understand the situation. —
2) You must do the following because you want to operate this machine. — 3) He
put the figures in a table because he wants to look at the data. — 4) He included the
empty set at the beginning because he wants to have a complete table. 5) We made
a conjecture and then proved this because we want to have the correct procedure.

®EXxercise 20. Discuss the following topics.

1. Aristotle’s contribution to mathematical logic. 2. Development of
mathematical logic in the 19th century. 3. Subfields of mathematical logic. 4.
Mathematical logic and its importance for contemporary science.

MExercise 21. Read and translate the text

Basic Arithmetic Operations: The Four Fundamental Operators

Just like Julie Andrews told us in The Sound of Music, we should “start at the

very beginning” because it’s “a very good place to start.” In math, we don’t start
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with Do-Re-Mi, but we do build on the fundamentals known as arithmetic
operations!

Mastering arithmetic operations means setting a strong foundation for a
lifetime of successful math learning, so we strongly encourage taking the time to
really commit to these skills!

If you’re looking for more of a broad overview of the arithmetic branch of
mathematics, let’s take a step back so we can go through arithmetic as a whole
first.

Ready to get started with arithmetic operations?

First of all, what is “arithmetic operations”?

Arithmetic operations are the building blocks for all mathematical processes
and methods. (Yeah, they’re kind of a big deal!) These types of operations are part
of the “arithmetic” branch of math.

Arithmetic operations strip math down to the basics that we use every day,
whether we realize it or not. Those basics are addition, subtraction, multiplication,
and division.

Not so scary, right?

Basic arithmetic

You’ll sometimes hear arithmetic operations referred to as “basic arithmetic,”
meaning the most fundamental mathematical operations.

Fundamental arithmetic operations

The fundamental arithmetic operations are typically thought to be addition,
subtraction, multiplication, and division.

We’ll dive into each more thoroughly in @ moment!

Some schools will also include comparing numbers and evaluating powers (or
exponents) as part of arithmetic operations. If you’re not there yet, don’t worry!
Everyone moves at their own pace — and we can always help you when you do
get there.

The four basic operations of math
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Whether you’re balancing your checkbook or ordering pizza for a party,
chances are you’re using some of the four basic arithmetic operations daily.
But sometimes, when something is so second-nature, it can be hard to explain

it well. Here’s a table of terms and examples that you can use when describing the

four basic operations:
Operation Verb Example Result vocabulary
Addition Add 1+1=2 The result of addition is the
“sum”
Subtraction Subtract 3—-2=1 The result of subtraction is the
“difference”
4x2 =8
Multiplication Multiply 2+«3=6 The result of multiplication is
5.9 —10 the “product”
123 =4
Division Divide ) The result of division is the
10.-’2 = 5 ”qUOti'E‘I"It"

Now that we know more about each operation, we can drill down even further
and take a look at each operation’s operator.

What are arithmetic operators?

Arithmetic operators are the symbols we see in math problems that represent
an action we should take. They’re like little math GPS instructions, telling us what
needs to happen in order for us to reach our final destination.

In other words, the operator tells us which operation to perform! For example,
the operator tells us that we should subtract.

Let’s look at each operator a little more closely:

Arithmetic operators: a guide
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Learning arithmetic operators (and their related operations) is like learning to
drive a car — you need know which pedal does what before you can hit the gas

and start steering.

Here’s a handy chart explaining what each operator means and how it might

look on the page:

Operator Operation

+ Addition

— Subtraction

Ky - Multiplication

=2y Division

Exercise 22. What does the quotation mean? What is your interpretation
or opinion of it? “Mathematicians have tried in vain to this day to discover some
order in the sequence of prime numbers, and we have reason to believe that it is a

mystery into which the human mind will never penetrate.” ~ Leonhard Euler
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

®Task 1. Over to you. Visit the website
https://www.nytimes.com/topic/subject/mathematics, make notes about one of the
articles, which you enjoyed reading the most and bring to the next lesson to share
with your groupmates.

®Task 2. Project. Prepare a presentation on one of the topics:

* The Monty Hall Problem

*0.999...=1

* There are as many even numbers as natural numbers

* Benford’s Law

* The Birthday Paradox

 The Brocken Water Heater Problem

®Task 3. Follow this link https://ed.ted.com/best of web/H8AVpKzt.

Learn what an elliptical pool table can teach us about mathematics. Watch the
video The Elliptical Pool Table: A Mathematician's Dream as many times as you
need. Make sure that you are throughall stages: ”Think™, “Dig Deeper” and
“Discuss”. All necessary translations and thoughts you are welcome to take down
into your copy-book.

®Task 4. Follow this link
https://www.youtube.com/watch?v=U3tlaE8uY50. Every fraction can be written in

its simplest form by dividing the numerator and denominator by their greatest
common divisor. A rational number when expressed in terms of a simplest fraction
with a positive denominator is said to be in standard form. Watch the video
Standard Form | How to Determine Which Fraction is Greater as many times as
you need. Write down the main points and tell about it.

®Task 5. Follow this link https://ed.ted.com/lessons/can-you-find-the-next-
number-in-this-sequence-alex-gendler. 1, 11, 21, 1211, 111221. These are the first

five elements of a number sequence. Can you figure out what comes next? Alex
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Gendler reveals the answer and explains how beyond just being a neat puzzle, this
type of sequence has practical applications as well. Watch the video Can you find
the next number in this sequence? as many times as you need. Make sure that you
are throughall stages: ”Think”, “Dig Deeper” and “Discuss”. All necessary

translations and thoughts you are welcome to take down into your copy-book.
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ONIY 9. PERFECY NOMBERS

i Bd B Bi_Bd B B Bi B0 B Bd B B Bd Bd B0 B B4 RO B Bd RO B Bi B4 B0 B Bd Bi B Bi_Bi_Bd B

®Exercise 1. Read and memorise the following words and word
combinations.

Continuous function — 6e3nepepBHa GyHKITis

discontinuous function — guckpeTHa, nepepBHa QYHKIIiS

continuous inverse function — 6e3nepepsHa 3BopoTHa QYHKITis

homeomorphism — romeomopdi3m, TomosIorivuHe BioOpakeHHs

height — Bucora, BepimHa, Bepx

open interval — BigkpuTuii iHTEpBaI

closed interval — 3amkuyTHii iHTepBan |

imit point — rpanrYHa TOYKa

vacuously true — 6e33MiCTOBHO ICTHHHUH

Vacuous Set — IopoKHsI MHOKUHA

neighborhood — oxonuis (kpamnkn)

metric topology — MeTpu4Ha TOMOJIOTIs

infinitesimal — HeckiHYeHHO MaJia (BeTMYMHA)

Non-standard analysis — HecTangapTHUH aHai3

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

fractional component

set of integers

natural numbers

additive inverse

boldface

blackboard bold

countably infinite

algebraic number theory

algebraic integers
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number line

unital ring

universal property

initial object

exponentiation

abstract algebra

abelian group

cyclic group

isomorphic

commutative monoid

integral domain

field of fractions

number field

yucen subring

absolute value

remainder

principal ideal domain

fundamental theorem of arithmetic

totally ordered set

ordered ring

discrete valuation ring

ordered pair of natural numbers

primitive data type

cardinality

natural numbers

®™Exercise 3. Read and translate the text

In mathematics the pursuit of perfection has led its aspirants to different
places. There are perfect squares, but here the term is not used in an aesthetic

sense. It’s more to warn you that there are imperfect squares in existence. In
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another direction, some numbers have few divisors and some have many. But, like
the story of the three bears, some numbers are ‘just right’.

When the addition of the divisors of a number equals the number itself it is
said to be perfect. The Greek philosopher Speusippus, who took over the running
of the Academy from his uncle Plato, declared that the Pythagoreans believed that
10 had the right credentials for perfection.

Why? Because the number of prime numbers between 1 and 10 (namely 2, 3,
5, 7) equalled the non-primes (4, 6, 8, 9) and this was the smallest number with this
property. Some people have a strange idea of perfection. It seems the Pythagoreans
actually had a richer concept of a perfect number.

The mathematical properties of perfect numbers were delineated by Euclid in
the Elements and studied in depth by Nicomachus 400 years later, leading to
amicable numbers and even sociable numbers. These categories were defined in
terms of the relationships between them and their divisors. At some point they
came up with the theory of superabundant and deficient numbers and this led them
to their concept of perfection.

Whether a number is superabundant is determined by its divisors and makes a
play on the connection between multiplication and addition. Take the number 30
and consider its divisors, that is all the numbers which divide into it exactly and
which are less than 30. For such a small number as 30 we can see the divisors are
1, 2, 3,5, 6, 10 and 15. Totalling up these divisors we get 42. The number 30 is
superabundant because the addition of its divisors (42) is bigger than the number
30 itself.

A number is deficient if the opposite is true — if the sum of its divisors is less
than itself. So the number 26 is deficient because its divisors 1, 2 and 13 add up to
only 16, which is less than 26. Prime numbers are very deficient because the sum
of their divisors is always just 1. A number that is neither superabundant nor
deficient is perfect. The addition of the divisors of a perfect number equal the
number itself. The first perfect number is 6. Its divisors are 1, 2, 3 and when we

add them up, we get 6. The Pythagoreans were so enchanted with the number 6 and
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the way its parts fitted together that they called it ‘marriage, health and beauty’.
There is another story connected with 6 told by St Augustine (354-430). He
believed that the perfection of 6 existed before the world came into existence and
that the world was created in 6 days because the number was perfect

®Exercise 4. Give the English equivalents of the following words and
word combinations:

Tymnuit KyT, pO3TOpHYTHI KyT, HYJbOBHI KYT, KYT MiTHECEHHS, KYT
3HMKEHHSI, IPSIMUNA KYT, TOBHUH KyT, CTOPOHA, HAIlpsiM 00epTaHHs, BEPIIMHA, KYT
B Mexkax Big 180 © 360, o6epranHs (TOBOPOT), TOCTPUMA KYT, 32 TOJTUHHUKOBOO
CTPUJIKOIO, POTH TOAMHHUKOBOT CTPUIKH, KYT 00€pTaHHs, 0 CIIPSIMOBYE KYT.

®Exercise 5. Translate the sentences into English.

1. SIKu1o IB1 CTOPOHU Ta KyT MIXK HUIMHU OJTHOTO TPUKYTHHKA PiBHI BIJIITOBITHO
JIBOM CTOPOHAaM Ta KyTy MI>)K HUMH 1HIIIOTO TPUKYTHUKA, TO TaKi TPUKYTHUKHU
PIBHI.

2. JIBi ipsiMi Ha3UBAIOTHCSI IEPIICHINKYIIIPHIUMH, SIKIIIO BOHH MTEPETUHAIOTHCS
1] TPSIMUM KYTOM.

3. Sxui1 KyT Ha3UBAETHCS IPUIIETIINM?

4. JloBeniTh, 1110 BEPTUKAIbHI KYTH JOPIBHIOIOTb.

5. CyMa nux TpboX KyTiB AopiBHIOE 270°.

®Exercise 6. Match the terms from the left column and definitions from

the right column:

an angle formed by, or with reference to, a straight line or
plane perpendicular to a base

null of less than 90 degrees

right designating an angle greater than a straight angle
(180 degrees)

obtuse height above a surface, as of the earth

flat the shape made by two straight lines meeting at a
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common point, the vertex, or by two planes, meeting

along an edge

acute a decrease in force, activity, amount, etc. - a

decrease in force, activity, amount, etc.

reflex greater than 90 degrees and less than 180 degrees

greater than 90 degrees and less than 180 degrees

elevation designating of, or being zero, as: a) having all zero
elements (null matrix), b) having a limit of zero (null

sequence), ¢) having no members whatsoever (null set)

depression absolute, positive

®Exercise 7. Form new verbs by adding prefixes “over” — and “under”-.
Example: to work — to overwork, to underwork.

1. to load 2. to act 3. to bid 4. to charge 5. to run 6. to praise 7. to do 8. to
shoot 9. to value 10. to estimate 11. to feed.

®Exercise 8. Translate into English.

1. Ilepiia niHist, 3 AKOKO MU 3HAHOMUMOCS, BUBUAIOYH MATEMAaTHUKY, 1€ MpsMa
miHig. 2. JlaTy cyBOope BHU3HAYEHHS [IOTO MOHATTS AyXe Hermpocto. 3. Y mparrsix
Eskmiga (Euclid) ninis Bu3Hauanmacs sk AoBxkuHa Oe3 ToBuHU. 4. Kyt —
HaWTpocTilia TeoMeTpudHa (Pirypa miciisi TOUYKH, IPsIMOi, TPOMEHS Ta BiJpi3Ka. 5.
Axio B TIIOMIMHI 3 TOYKM TpoBecTH JBa pi3Hi mpomeHi OA Ta OB, To BoHH
PO3IIATH TUIOMIMHY Ha JIBl YAaCTHHHU, KOXXHA 3 SKHUX HA3UBAETHCI KYTOM 3
BepmrHOO O Ta croponamu OA Tta OB. 6. [Ipominb, 110 JUIUTH KyT HABIILI 1 Oepe
MOYaTOK Yy BEpIIMHI KyTa, Ha3uBaeTbca Horo Oicekrpucoro. 7. bicekrpuca
PO3TOPHYTOI0 KyTa IUJIMTh MOTO HA ABAa CYMDXKHI KYTH, SIKI HA3UBAKOTHCS MPSIMUMHU
KyTamu. 8. Benuke 3HaYeHHS 17151 TEOpli Ta MPAKTUKUA Ma€ BU3HAUYCHHS BEIIMYUHU
gy Mipu KyTa. 9. OCHOBHA BJIACTUBICTh MIpU KyTa Ma€ MOJISITaTA B TOMY, 1100
piBHI KyTH Manu ojaHakoBy Mipy. 10. I'pamycHa wmipa BHKOPHUCTOBYETHCS B

eJIEMEHTapHIM reoMeTpii 1J1si BuMiproBaHHs KyTiB. 11. KoxkeH, HareBHO, 3HallOMHMIA
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13 TPAaHCTIOPTUPOM — BUMIPHUKOM KYTiB Ha KpeciaeHHsX. 12. KyTtu MeHIe npsMoro
HA3WBAIOTHCS TOCTPUMH, a KyTH OUIBIIE TPSIMOTO, aj€¢ MEHIIE PO3TOPHYTOTO,
HaszuBaroThbes Tynumu. 13. Tlepmia kaura EBkitijia mounHaeThes 3 23 «BU3HAUYCHDY,
y TOMY YHUCJII TaKi: TOYKa € Te, II[0 HEMA€ YaCTHH; JIIHIS € TIOBKUHOIO 03 MUPUHHY;
JiHIST OOMEXeHa KpamKaMu; IpsMa JIiHisA, OJHAKOBO pPO3TaIlloBaHa IOJ0 CBOIX
TOYOK; HapemTi, JBl MNOpsMi, IO JeXaTh B OJHIM IUIONIMHI, HA3UBAIOThCS
napajieIbHUMH, SKIIO BOHU, SIK 3aBTOJHO IPOJOBKEHI, HE 3yCTpidaroThcs. 14.
Buxnan reometpii B «Ilouyatkax» EBKilijla BBaXKajaocst 3pa3koM, SKOTO MparHyjau
CJIITyBaTH BYCHI Ta 3a MEXaMu MareMmatuku. 15. [{1o TeopeMy BUKOPHUCTOBYIOTH,
mo0 TMOKa3aTH, IO EKCHOHEHTHI (yHKIII, Jorapu@miyHi, TPUTOHOMETPHUYHI
bynkuii Oe3nepepBHi. 16. Sk ocHoBa norapudmy 3a3BUYail BUKOPUCTOBYIOTH
yucio 10 abo uucio e; BIANOBIIHO TOBOPATH Mpo AecsaTkoBuid (decimal logarithm)
abo mpo HaTypanbHui Jorapudm (natural logarithm).

®Exercise 9. Form nouns from the following verbs by adding - “y”.

Example: discover — discovery

1. recover 2. assemble 3. treasure 4. deliver 5. inquire 6. entreat 7. enter.

®Exercise 10. Translate the following words into English

1. BIAKPUTTSA 2. MEPEOIIHUTH 3. HEIOOIIHUTH 4. TIepeTMBaTUCS Yepe3 BIHIIA O.
onyxaHHsi 6. 3i0panHst 7. poscmiayBanHs 8. Bxim 9. mepeBantaxyBatu 10.
noctadanHs 11. ckapOHuis 12. mpoxaHHs.

®™Exercise 11. Read and translate the text

Archimedes was the greatest mathematician, physicist and engineer of
antiquity. He was born in the Greek city of Syracuse on the island of Sicily about
287 B.C. and died in 212 B. C. Roman historians have related many stories about
Archimedes.

There is a story which says that once when Archimedes was taking a bath, he
discovered a phenomenon which later became known in the theory of hydrostatics
as Archimedes’ principle. He was asked to determine the composition of the
golden crown of the King of Syracuse, who thought that the goldsmith had mixed

base metal with the gold.
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The story goes that when the idea how to solve this problem came to his
mind, he became so excited that he ran along the streets naked shouting “Eureka,
eureka!” (“I have found it!”).

Comparing the weight of pure gold with that of the crown when it was
immersed in water and when not immersed, he solved the problem. Archimedes
was obsessed with mathematics, forgetting about food and the bare necessities of
life. His ideas were 2000 years ahead of his time. It was only in the 17th century
that his works were developed by scientists. There are several versions of the
scientist’s death.

One of them runs as follows. When Syracuse was taken by the Romans, a
soldier ordered Archimedes to go to the Roman general, who admired his genius.
At that moment, Archimedes was absorbed in the solution of a problem. He
refused to fulfill the order and was killed by the soldier.

Archimedes laid the foundations of mechanics and hydrostatics and made a
lot of discoveries. He added new theorems to the geometry of the sphere and the
cylinder and stated the principle of the lever. He also discovered the law of
buoyancy.

®Exercise 12. Answer the questions

1. When and where was Archimedes born? 2. How did he discover the
famous principle known under his name in the theory of hydrostatics? 3. What was
his emotional reaction to the solution of the problem? 4. What was Archimedes
ordered to do when Syracuse was taken by the Romans? 5. Why did he refuse to
fulfill the order? 6. What happened to him upon the refusal? 7. What were his
contributions to science?

®Exercise 13. What does the quotation mean? What is your
interpretation or opinion of it? “You always admire what you really don't
understand.” ~ Blaise Pascal

®Exercise 14. Join the two sentences to make one sentence, beginning

with a gerund.
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Model: She’s a teacher. It’s hard work. Being a teacher is hard work /
Teaching is hard work.

1. Capital letters are used to name geometrical objects. It is very convenient.
2. You are to classify these quadrilaterals. It requires the knowledge of some
properties. 3. We are going to locate this point on the y axis. It will give us the first
point on the line. 4. The student intends to divide a circle into a certain number of
congruent parts. It will help him to obtain a regular polygon. 5. The base and the
altitude of a rectangle are to be multiplied. It will give the product of its
dimensions or the area of the rectangle. 6. Don’t argue! It’s no use. In a crossed
quadrilateral, the interior angles on either side of the crossing add up to 720°. 7.
Don’t deny this fact! It is useless. A square is a quadrilateral, a parallelogram, a
rectangle and a rhombus. 8. You are going to divide a heptagon (a 7-sided
polygon) into five triangles. Is it any good?

®Exercise 15. Complete each of the sentences below by choosing one of
the pronouns in brackets.

1. ... arrived in good time and the meeting started promptly at 3.30 (anybody/
nobody/ everybody) 2. ... in the village went to the party but ... enjoyed it very
much. (everybody/ no one/ some one), (anybody/ somebody/ nobody) 3. ... heard
anything. (everyone/ nobody/ somebody) 4. “Who shall I give this one to? — You
can give it to ... . It doesn’t matter.” (everyone/ nobody/ anybody) 5. That’s a very
easy job. ... can do it. (everyone/ nobody/ somebody). 6. Would you like ... to
drink? (anything/ something/ nothing) 7. I thought I’d seen you ... . (anywhere/
somewhere/ nowhere) 8. There was ... to hide. (anywhere/ somewhere/ nowhere) 9.
You still haven’t told me ... . (anything/ something/ nothing) 10. Does ... agree
with me? (anybody/ somebody/ nobody) 11. | want to introduce you to ... (no one/
someone/ any one) 12. The box was completely empty. There was ... in it.
(nothing/ anything) 13. “Excuse me, you’ve dropped ... . Yes, look. It’s passport.”
(something/ anything/ everything) 14. It’s all finished. I am afraid there’s ... left.
(nothing/ anything/ something) 15. I heard a noise, but I didn’t see ... . (any one/ no

one) 16. It’s too late. We can’t do ... to help. (anything/ nothing) 17. I agree with
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most of what he said, but I don’t agree with ... . (something/ everything/ anything)
18. ... offered to help. They probably didn’t have the time. (anybody/ nobody/
everybody) 19. If ... asks, you can tell them I'll be back soon. (somebody/
anybody/ everybody) 20. There was ... in the box, it was completely empty.
(nothing/ anything/ something)

®Exercise 16. Open the parentheses and give the correct form of the
infinitive. 1. I am glad (read) this book now. 2. | hope (award) a scholarship for
the coming semester. 3. He is happy (work) at this company for more than five
years. 4. He does not like (interrupt) by anybody. 5. Ann was surprised (pass) the
exams. 6. The question is too unexpected (answer) at once. 7. | want (solve) these
equations. 8. This theorem was the first (prove). 9. She might (forget) to translate
the text yesterday. 10. The question must (settle) an hour ago. 11. The article is
(write) in time. 12. (Understand) the situation one must (know) the details.

®Exercise 17. Complete the sentences by using infinitives. Supply a
preposition after the infinitive if necessary.

Use the Model. 1. I’'m planning to fly to the USA next year. 2. The student
promised not ... late for the lecture. 3. I need ... my homework tonight. 4. I want

.. computer games after my classes. 5. He intends ... a programmer when he
graduates from the university. 6. I hope ... all of my courses this term. So far my
grades have been pretty good. 7. | try ... class on time every day. 8. I learned
(how) ... when I entered the university. 9. I like ... a lot of e-mails from my
friends. 10. I hate ... in front of a large group. 11. My roommate offered ... me
with my English.

®Exercise 18. Write the correct form (gerund or infinitive) of the verbs
given in parentheses. Sometimes more than one answer is possible.

1. He regrets (not study) harder when he was at school. 2. The teacher was
very strict and nobody dared (talk) during his lessons. 3. She suggested (go) to the
University by taxi. 4. (learn) English involves (speak) as much as you can. 5.
(Solve) this equation multiply each term in it by the quantity that precedes it. 6. On

(obtain) the data the scientists went on working. 7. The procedure (follow) depends
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entirely on the student. 8. This equation must (solve) at the previous lesson. 9.
Euclid was the first (bring) all the known facts about geometry into one whole
system. 10. We don’t mind (give) further assistance. 11. The method (apply) is
rather complicated. 12. (prove) this theorem means (find) a solution for the whole
problem. 13. Students are (study) the laws of mathematics and mechanics.
®Exercise 19. Change the following passive sentences into active.

a. This frame of reference will be used to locate a point in space. b. Although
solid analytic geometry was mentioned by R. Descartes, it was not elaborated
thoroughly and exhaustively by him. c. Most uses of computers in language
education can be described as CALL. d. Since many students are considerably
more able as algebraists than as geometers, analytic geometry can be described as
the “royal road” in geometry that Euclid thought did not exist. e. Now new
technologies are being developed to make even better machines. f. Logarithm
tables, calculus, and the basis for the modern slide rule were not invented during
the twentieth century. g. After World War 2 ended, the transistor was developed by
Bell Laboratories. h. The whole subject matter of analytic geometry was well
advanced, beyond its elementary stages, by L. Euler.

®Exercise 20. Read and translate the text.

History of Perfect Number

It is not known when Perfect Numbers were first discovered, or when they
were studied, it is thought that they may even have been known to the Egyptians,
and may have even been known before. Although the ancient mathematicians
knew of the existence of Perfect Numbers, it was the Greeks who took a keen
interest in them, especially Pythagoras and his followers (O’Connor and
Robertson, 2004).

The Pythagoreans found the number 6 interesting (more for its mystical and
numerological properties than for any mathematical significance), as it is the sum
of its proper factors, i.e. 6 = 1 + 2 + 3 This is the smallest Perfect Number, the next
being 28 (Burton, 1980).
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Though the Pythagoreans were interested in the occult properties of Perfect
Numbers, they did little of mathematical significance with them. It was around 300
BC when Euclid wrote his Elements that the first real result was made. Although
Euclid concentrated on Geometry, many number theory results can be found in his
text (Burton, 1980).

We shall consider Euclid’s result in a moment, but first, let’s define Perfect
Numbers more broadly. There are numerous ways to define Perfect Numbers, the
early definitions being given in terms of aliquot parts. The author defines: A
Perfect Number n, is a positive integer which is equal to the sum of its factors,
excluding n itself.

®Exercise 21. Discuss the following. What does the quotation mean? What
1s your interpretation or opinion of it? “Without mathematics, there’s nothing you
can do. Everything around you is mathematics. Everything around you is
numbers.” ~ Shakuntala Devi.

MEXxercise 22. Discuss the following. Math and other sciences.
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

mTask 1. Over to you. Use the Internet to find a biography of a famous
mathematician and his/her contribution to science. Make notes for a short
presentation. In groups, try to agree on the three most important people in the
history of math.

®Task 2. Project Ideas Study the literature about famous scientists. Choose
one scientist and find the following information about him: — Biography and
Family; — Educational Background; — Scientific Achievements. Prepare a short
report and a presentation on the achieved results. Share your ideas.

@Task 3. Follow this link https://ed.ted.com/lessons/making-sense-of-

irrational-numbers-ganesh-pai. Like many heroes of Greek myths, the philosopher

Hippasus was rumored to have been mortally punished by the gods. But what was
his crime? Did he murder guests or disrupt a sacred ritual? No, Hippasus's
transgression was mathematically proving the hitherto unprovable. Ganesh Pai
describes the history and math behind irrational numbers. Watch the video Making
sense of irrational numbers as many times as you need. Make sure that you are
throughall stages: ”Think”, “Dig Deeper” and “Discuss”. All necessary translations
and thoughts you are welcome to take down into your copy-book.
®Task 4. Follow this link

https://www.youtube.com/watch?v=646430p6WJo . What is Mathematics?

Explained using animations and illustration Video. Watch the video What is
Mathematics? as many times as you need. Write down the main points and tell
about it.

®Task 5. Follow this link https://ed.ted.com/lessons/the-paradox-at-the-

heart-of-mathematics-godel-s-incompleteness-theorem-marcus-du-

sautoy?lesson_collection=math-in-real-life . Consider the following sentence:

“This statement is false.” Is that true? If so, that would make the statement false.
But if it’s false, then the statement is true. This sentence creates an unsolvable
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paradox; if it’s not true and it’s not false— what is it? This question led a logician to
a discovery that would change mathematics forever. Marcus du Sautoy digs into
Godel’s Incompleteness Theorem. Watch the video The paradox at the heart of
mathematics: Godel's Incompleteness Theorem as many times as you need. Make
sure that you are throughall stages: “Think”, “Dig Deeper” and “Discuss™. All
necessary translations and thoughts you are welcome to take down into your copy-
book.
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ONI1Y 16. IMAGINARY NOMBERS

i Bd B Bi_Bd B B Bi B0 B Bd B B Bd Bd B0 B B4 RO B Bd RO B Bi B4 B0 B Bd Bi B Bi_Bi_Bd B

®Exercise 1. Read and memorise the following words and word
combinations

Absorb into — BxirouaTu B; mornvHaTH

addition — nonaBanHs

basic unit — ocHoBHa OUHHIISA

binary system — OinapHa; aBiifiKoBa cucTeMa

bear in mind — B3aTH 10 yBaru; nam’sTaTd; MaTy Ha yBasi

computation — oGUnCICHHS, MiAPAXyHOK, YHCICHHS

correspond — BiAmoBiAaTH; HAWOLIBII TOYHO ITiIXOJUTH

decimal positional system — necsaTkoBa mo3uililina cucteMa

decimal expansion — aecsTKOBE PO3LIMPEHHS; PO3KJIaJaHHSA Ha JIECATKOBI
Ipobu

decimal expression — gecsTkOBE BHpPaKCHHS

exponential — moka3HUKOBHIA; TOKa3HUKOBA (YHKIIisI

fraction — api6; yacTuna

hexadecimal system — mricTHagIATKOBA CHCTEMA

multiplication - MHOeHHS

octal system — BiciMkoBa crcTemMa

place-value system — no3wuiiiiHa cucrema

reciprocal — ekBiBaJIeHTHUI; PiIBHO3HAYHUH

tens - gecsatku UNIts — oguHEMULI

whole number — 1ine yrcno

‘over’ a whole number — ‘Hag’ miaIMM 4uCIOM

bottom number — HmxHe vuco

improper fraction — HenpaBUIBHUIN APIO

proper fraction — npaBuIbHUI APIO

left over — 3anuimox
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COMPrise — OXOILTIOBATH; CKIagaTUCS 3

common factor — ciaepHui JIIBHAK

cancel the fraction — ckopoTuTn api0d

single stroke — ogauM ynapom

adding powers — qoaBaHHs CTEIICHEH

count up — miipaxoByBaTH; paxyBaTu

even number — mapHe 9ucio

indivisible unit — menoginpHA OIUHULIS

infinite number — HeckinueHHe ynCIIO

irrational number — ippamioHabHe YHCITO

fit flush with — 36irarucs 3...

odd number — Hermapue yucio

®Exercise 2. Write the transcription and translate the following words.
Make sentences with them.

differential

derivative

variable

Leibniz notation

differential form

linear approximation

differential geometry

tangent vector

exterior derivative

differentiable function

linear part

partial derivative

differentiability

Pythagorean theorem

right triangle

hypotenuse
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equation

®Exercise 3. Read and translate the text

We can certainly imagine numbers. Sometimes | imagine my bank account is
a million pounds in credit and there’s no question that would be an ‘imaginary
number’. But the mathematical use of imaginary is nothing to do with this
daydreaming. The label ‘imaginary’ is thought to be due to the philosopher and
mathematician René Descartes, in recognition of curious solutions of equations
which were definitely not ordinary numbers.

Do imaginary numbers exist or not? This was a question chewed over by
philosophers as they focused on the word imaginary. For mathematicians the
existence of imaginary numbers is not an issue.

They are as much a part of everyday life as the number 5 or =. Imaginary
numbers may not help with your shopping trips, but go and ask any aircraft
designer or electrical engineer and you will find they are vitally important. And by
adding a real number and an imaginary number together we obtain what’s called a
‘complex number’, which immediately sounds less philosophically troublesome.
The theory of complex numbers turns on the square root of minus 1.

So what number, when squared, gives —1? If you take any non-zero number
and multiply it by itself (square it) you always get a positive number. This is
believable when squaring positive numbers but is it true if we square negative
numbers? We can use —1 x —1 as a test case. Even if we have forgotten the school
rule that ‘two negatives make a positive’ we may remember that the answer is
either —1 or +1. If we thought —1 x —1 equalled —1 we could divide each side by
—1 and end up with the conclusion that —1 = 1, which is nonsense. So we must
conclude —1 x —1 =1, which is positive.

The same argument can be made for other negative numbers besides —1, and
so, when any real number is squared the result can never be negative. This caused a
sticking point in the early years of complex numbers in the 16th century. When this
was overcome, the answer liberated mathematics from the shackles of ordinary

numbers and opened up vast fields of inquiry undreamed of previously. The
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development of complex numbers is the ‘completion of the real numbers’ to a
naturally more perfect system.

®Exercise 4. Translate the following

MucTenTBo TpUKpalIaTh IMepeMarae mparMaTu3M TEXHIYHUX PO3pPaxyHKIB:
HayKa JUIsl HAyKu crae BUIOI0 (Qopmoro mismbHOCTI. [lo Ilnarony, matemaTtuka
BapBapiB — SIKOI'0 BHCOKOTO PIBHs PO3BUTKY JOCSATIIA iX IMBLII3aLisg — Oyia JdIie
MHUCTEIITBOM, HE 3BUIBHEHHM BiJ MyT HE0OXimHOCTI. ['pernpka dimocodis moennana,
TaKUM YHMHOM, MOHSATTS, IO HaJeXaThb N0 Pi3HUX cdep — METOJUYHOI Ta
dinocodcrkoi. Y TpakTaTax 3 ONTUKH Ta aCTPOHOMIT 3aCTOCOBYBAJIUCS MPUHIUIIH
TeOMeTpii, OCKUIBKH 3a JOMOMOTOI0 JECTyKTUBHOTO METOIYy MOKHA OyJO JIETKO
OMHHYTH BC€, IO 3/1aBAJIOCS «HAOYHUM» Ta «mpaktuuyHum». [llonpasna,
3QITUIIAETHCS HE3PO3YMIUINM, SK MATEeMATHKWA CTABWIIMCA 10 TaKOTO BH3HAUYCHHS
CBOTO pPOJly 3aHsTh. KpiM TOTO, HE CIiJl IEPEHOCUTH CYyYacHE TOHATTS «YUCTO» Ta
«TPUKIIATHOT» MaTeMaTUKH Ha «HEMaTeplayibHy» Ta «HA0YHY» MaTeMaTUKy
JABHIX, OCKUIBKM BOHU HeE 30iraroThcs. ['oBopAuM mpo iAean «Oe3KOPUCIHBOI»
HAyK{, HE MOXKHA HE TOPKHYTHCS MPOOJEMU MOTHBAIll PO3BUTKY MaT€MAaTHUKH.
Tyt TpeOa BIAPI3HATH SBUILA, K1 BIAINPABAIX POJib 30BHIIIHIX YAHHUKIB, B, K1
MOXHa HAa3BaTW BHYTPIIIHIMU. Y TMEpHIN Tpymi CIiJ BUIIIUTH ONTHUKY Ta
aCTPOHOMIIO, SIKI MU BITHOCUMO J10 (D13UKU. A BUEHI JaBHUHU BITHOCHUJIH JIO TalTy31
MateMaTtuku. CI0JIi HAJICKUTh CTaTHKA, BYCHHS PO PiBHOBATY.

®Exercise 5. Translate the following text from Ukrainian into English.

dinocopu Ta MaTEMaTUKH

[Ilo Ham BimoMO Mpo "BHYTpIIHIO" MOTHUBAIII0? MoXkHa cipoOyBaTH 3HANTH
il BU3HAYCHHS B IIEpeIMOBaAX, SKMMH MaTeMaTHKH, MOYMHAIOYM 3 ApxiMmena,
BUIIEPEIKAINA CBOI TBOPH. BHSBISETHCA, MO «OE3KOPUCIUBI» TOCHIHKCHHS HE
TUTIT TPEIbKOTO CTEPEOTUITY MHUCIICHHsS. BOHHM MpUIMyCcKaloTh ICHYBaHHS SIKOTOCh
CIIBTOBApUCTBA MATEMaTHKIB, SKi JOTPUMYIOTHCS BCTAaHOBJICHUX HOPM.
Hacamnepen, 1mi BYeHI BBaXXarOTh 3a MOTPIOHE BUIMPABIOBYBATUCS B TOMY, IO
BOHU 3aiMarOThCS HAYKOIO 3apajid HAyKH, iM 1€ 31a€ThCS IUIKOM MPUPOJTHUM. Y

pa3i BOHM JIMILIE YTOYHIOIOTh, YOMY BUOpaJId caMe MaTeMaTHKy, a Ui He (PI3UKY 4u
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TeoJIoT110. MareMaTuka OiIbIll TOCTOBIpHA 1 CTpOra, ii MpeAMeT «IOCTIMHILINI,
HIK Qi3UKa, 1 «TOCTYIHIMINKY, HIXK TEOJOTIs.

VY CrapopaBniit I'penii MaTeMaTUKU CTaHOBUIIM CBOTO POAY «MiXKHAPOHE
CIIBTOBAPUCTBO, YICHHU SKOTO OyJW PO3MOpOIIeHi mo BcboMy CepeazeMHOMOp 0!
y I'pemii, Mamit A3ii, €runti ta Ha Curnii. BoHn miarpuMmyBaii 0COOUCTI
KOHTaKTH Ta OOMIHIOBAJIUCS CBOIMH pOOOTaMHU.

Hacamnepen, BuYeHI mparHyiau TepenaTd KojeraM CBOi 3aBIaHHS, 3HAWTH
pIIlIEHHs] TUX 3aBJaHb, Kl HAJCHJIAIM iM, a00 KPUTHUKYBAaTH HEBIAIl PIIICHHS,
3allpONOHOBaHI 1HIIKMMHU. Tak, Jeski 3 HUX HaOyBajdM 3araJbHOBU3HAHOTO
aBTOPUTETY: iM HaJCUJIAIM HA BIAKIMKAHHS HAYKOBI Mpalli, BOHH, Y CBOIO YEPry,
pO3CHIIaM IX cCaMUM, Ha IXHIO 1YMKY, [1HUM.

[lonaganucsa cepen HUX 1 caMO3BaHILI, ajle BUKPUTH OOMaH OyJso JIErKo: iM
IPONOHYBAJIM 3aBJaHHS, SIKE HE Ma€ PIIICHHS, & BOHU 3all€BHSUIM, 110 BUPIIIMIN
yoro. 3BUyaiiHO, Taki KOHTAKTH 3aJHILIAJIKCSI CyTO OCOOMCTHMHM, BOHU 30BCIM HE
CXOX1 Ha BIJHOCHHM, II0 CKJIAJAlOThCsl MDK BUYEHHMMH B paMKaX Cy4YaCHHX
IHCTUTYL1H. «be3kopucinBa» HayKa, TAKUM YHMHOM, MOB'I3yBanacs 3 ICHyBaHHSIM
AKOICh TPYMNH, yCEpeAuHl SKOI IMaHyBaja CYNEPHUITBO, L0 HAragaye Te, IO
BiIOYBAETHCS CEpell CydyacHUX yudeHux. lIpw domy, Take MOPIBHSHHS HE ILLIKOM
MpaBOMIpHE, HAJATO BXKE BIYYTHA DPI3HUIA MacITabiB IHUX CHIJIBHOT: B €MOXY
€JUTIHI3MY KUIBKICTh BUEHUX, OCOOJIMBO MaTEMaTHKIB, HE MEPEBUIIYBaIa KIJTBKOX
COTEHb.

[lin yac pumchkoro mnanyBaHHs Haiikpamyi astopu (Iltomemeit, Ilamm)
3aliMaicsl BXKE JIMIIE YTOYHEHHSM OTPUMaHUX pe3ynbraTiB. CyNepHHUITBO 1
MOIIYK HOBOTO MIIUIM B MUHYJIE Pa30M 3 €M0XO010, 10 MOPOaAnIa iX.

®Exercise 6. Match the terms from the left column and the definitions

from the right column:

negative designating a number or a quantity expressible as a

guotient of two integers, one of which may be unity
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positive a set of numbers or other algebraic elements for
which arithmetic operations (except for division by
zero) are defined in a consistent manner to yield

another element of a set

rational designating a quantity greater than zero or one to be
added

irrational the number of elements in a given group

order designating a real number not expressible as an

integer or as a quotient of two integers

quotient a mathematical set containing some or all of the

elements of a given set

subset a quantity less than zero or one to be subtracted

field any positive or negative number or zero:

distinguished from fraction

order the result obtained when one number is divided by

another number

®Exercise 7. Give the English equivalents of the following words and
word combinations:

['panuyHe 3HAYeHHs, KIHIEBA IIOCIITOBHICTh, O00JIACTh BHU3HAYCHHS,
MiJICYMOBYBaHHS, PO30ODKHHMM psijl, HECKIHYEHHA TOCIIOBHICTh, KIHIIEBUU PsiI,
HECKIHYEHHHUH P, 110 CXOJUTHCS MOCIIIOBHICTh, BEPXHS MEXa, 3arajlbHUN YJICH,
HIDKHS MeKa, HEB1J €MHE I[iJIe YUCIIO.

®Exercise 8. Form nouns from the following adjectives by adding suffix
“ness”. Translate them into Ukrainian.

Example: careful — carefulness; careless — carelessness
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1. abrupt 2. concise 3. homeless 4. colourful 5. aware 6. polite 7. thoughtful 8.
compact 9. conscious 10. good 11. fruitful 12. fruitless 13. bright 14. expensive 15.
thick.

®Exercise 9. Translate the following words and word-combinations into
English:

1. iepapxist yucen 2. paMKu 3. JIETKICTh Y 00poO11i 4. OKpyTIJIeHI OMMJIKH 5.
BEKTOPHI YUCJICHHA 6. TEopis Xaocy 7. YUCJICHHS 1O MHOXHUHI 8. J1€MOHCTpYBaTH
HerependadeHy ajge JETEPMIHICTChKY MOBeAiHKY 9. pobutu Tounum 10.
oOmexxeHHs 11. Takuif, o0 He MOke OyTH BUKOHaHHMM 12. TeH30pHE OOYMCICHHS
13. uwine yucno 14. nigMHOXKUHA palllOHATBLHUX YUceN 15. po3noais Ha TIKH.

®Exercise 10. Match the terms from the left column and definitions from

the right column:

a fixed quantity or value which a varying quantity is

calculus o o
regarded as approaching indefinitely
differential _ _ _ .
the rate of continuous change in variable quantities
calculus

the point in a body, or in a system of bodies, at which,
integral calculus [for certain purposes, the entire mass may be assumed to

be concentrated

the branch of mathematics dealing with derivatives and

limit _ o
their applications
having the three dimensions of length, breadth and
volume _ ) o
thickness (prisms and other solid figures)
a part of a figure, esp. of a circle or sphere, marked off
_ or made separate by a line or plane, as a part of a circular
centroid ) o
area bounded by an arc and its chord, b) any of a finite
sections of a line
the path of a moving point, thought of as having length
curvee

but not breadth, whether straight or curved
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the combined methods of mathematical analysis of

solid _ _ _
differential and integral calculus
the limiting value of a rate of change of a function with
line respect to variable; the instantaneous rate of change, or
slope, of a function
the sum of a sequence, often infinite, of terms usually
segment _ _
separated by plus or minus signs
o the slope of a tangent line to a given curve at a
derivative _ _
designated point
the branch of higher mathematics that deals with
fluxion integration and its use in finding volumes, areas,
equations of curves, solutions of differential equations
| a one-dimensional continuum of in a space of two or
slope _ _
more dimensions
series any system of calculation using special symbolic
notation
infinitesimal the amount of space occupied in three dimensions;
calculus cubic contents or cubic magnitude

®Exercise 11. Give the English equivalents of the following words and

word combinations:

PiBHOCTOPOHHIN TPUKYTHUK, MPaBUILHUN TPUKYTHUK, 3aMKHyTa IUIOCKA
¢irypa, amodema (pamiyc BIHCAHOTO KOJa), BIMCAHE KOJIO, BHYTPILIHIN KyT,
B3a€EMHO IPOCTI, PaJilyC ONMMCAHOTO KOJa, ONYKINI 0araTOKyTHHK, ONKCaHe KOJIo,
neHrarpama (I'SITUKyTHa 3ipKa) 0araTOKyTHHK, OaraTOKyTHHK Yy BHUIJISI 3ipKH,

NpaBUIbHUN 0araTOKyTHUK Yy BUIJISL 31pKH, 30BHIIIHIA KYT, NEPHEHIUKYIISP,

PIBHOCTOPOHH1M 0araTOKyTHUK.

®MExercise 12. Read and translate the text

Deduction and Induction
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The scientists have proved a chain of theorems and have come to recognize
the entire structure of undefined terms, definitions, assumptions, and theorems as
constituting an abstract logical system. In such a system we say that each
proposition is derived from its predecessor by the process of logical deduction.
This process of logical deduction is scientific reasoning.

This scientific reasoning must not be confused with the mode of thinking
employed by the scientist when he is feeling his way toward a new discovery. At
such times the scientist, curious about the sum of the angles of a triangle, proceeds
to measure the angles of a great many triangles very carefully. In every instance he
notices that the sum of the three angles is very close to 180°; so he puts forward a
guess that this will be true of every triangle he might draw.

This method of deriving a general principle from a limited number of special
instances is called induction. The method of induction always leaves the possibility
that further measurement and experimentation may necessitate some modification
of the general principle.

The method of deduction is not subject to upsets of this sort. When the
mathematician is groping for (mykae) new mathematical ideas, he uses induction.
On the other hand, when he wishes to link his ideas together into a logical system,
he uses deduction. The laboratory scientist also uses deduction when he wishes to
order and classify the results of his observations and his inspired guesses and to
arrange them all in a logical system. While building this logical system he must
have a pattern (mozens) to guide him, an ideal of what a logical system ought to
be.

The simplest exposition (suxmaz) of this ideal is to be found in the abstract
logical system of demonstrative geometry. It is clear that both deductive and
inductive thinking are very useful to the scientist.

®Exercise 13. Ask special questions to which the sentences below are the
answers.

1. A statement satisfying certain conditions is true. (what) 2. Like terms being

arranged in the following way will be enclosed in the parenthesis. (where) 3.
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Reference is made to the commonly accepted system. (what ... to) 4. The force
keeping all material bodies including people on the Earth is called gravitation.
(what kind) 5. Having used the classification suggested by my science adviser |
found it very convenient. (when) 6. Having been given little information they
couldn’t continue the research. (why) 7. Having followed the procedure they
obtained the required results. (how) 8. Any fraction represents the quotient of its
numerator divided by its denominator. (what) 9. Having obtained a proper
interpretation of this fact they realized the importance of the problem. (when) 10.
The created method has no advantages over the old one. (what) 11. Differential
equation is an equation containing differentials or derivatives of a function of one
independent variable. (what)

®Exercise 14. Use the questions in indirect speech following the model
(Sequence of Tenses).

Model: 1. They said, “We will go to the South”. They said that they would go
to the South.

2 She said, “I have done the test.” She said that she had done the test. 3. They
said, “We saw the film two years ago.” They said that they had seen the film two
years before.” 4. He said, “I am taking driving lessons.” He said that he was taking
driving lessons. 5. She said, “I was reading for the exam at that time.” She said she
had been reading for the exam at that time. 1. He said, “I am working on my
diploma paper project.” 2. She said, “I haven’t been to the lecture.” 3. They said,
“We won’t come to the party.” 4. She said, “We have installed a new antivirus
program”. 5. He said, “I wrote the article three years ago.” 6. They said, “We
won’t go to France.” 7. He said, “l was working at five o’clock.” 8. She said, “I
have been waiting for you since three o’clock.” 9. They said, “The lecture will be
held in the assembly hall.”

®Exercise 15. Choose the correct form of the Participle.

1. (to name) geometric ideas we usually use letters of the alphabet. 2. We
insisted on the (to follow) notation of the geometric object. 3. (to divide) both the

numerator and the denominator by x you will get the following expression. 4.
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When (to speak) with my science adviser | got better understanding of the latest
development in my special field. 5. The properties of the material (to use) in the
experiment now are given in the latest article. 6. The advantages of the new system
(to prove) by many tests are very important. 7. Two angles (to have) the same
vertex and a common side are refered to as adjacent angles. 8. The concepts (to
introduce) at the seminar should be considered in detail. 9. The (to obtain)
difference must be checked carefully. 10. The (to expect) result must prove that
this law holds for similar cases.

®Exercise 16. The Continuous or Perfect Continuous Tenses.

1. I (to look for) a photographs my brother sent to me. 2. They (to have) a
meeting now. 3. The phone always (to ring) when I (to have) a bath. 4. Friends
always (to talk) to me when | (to try) to concentrate. 5. He (to watch) television
when the door bell (to ring). 6. He (to build up) his business all his life. 7. They (to
stay) with us for a couple of weeks. 8. By 1992 he (to live) there for ten years. 9.
The video industry (to develop) rapidly. 10. He (to work) nights next week. 11.
She (to spend) this summer in Europe. 12. Why are you so late? | (to wait) you for
hours. 13. The boys must be tired. They (to play) football in the garden all
afternoon. 14. The old town theatre is currently (to rebuild). 15. I usually (to go) to
work by car, but I (to go) on the bus this week while my car (to repair).

®Exercise 17. Perfect Tenses. Complete the sentences using the following
words: already before ever for just by since so still yet never

1. Have you ... dreamt of going to London? 2. I haven’t worked out how to
set the timer on the video .... 3. My dad’s lived in the same house ... he was born.
4. The film’s only been on ... a couple of minutes. 5. Kate has passed three exams
out of five ... far. 6. He will have translated the text ... 3 o’clock tomorrow. 7.
He’s only ... got home. 8. It’s eleven o’clock and he ... hasn’t come home. Where
could he be? 9. I’ve ... met Ann .... What’s she like? 10. He has ... finished doing
his homework.

®Exercise 18. Transform the sentences from Perfect Active into Perfect

Passive.
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1. She has just typed her report for the conference. 2. The teacher told us that
she had checked all the tests. 3. The student will have written his degree work by
May. 4. They have learnt a lot of new English words. 5. He hasn’t found the
answer yet. 6. I’ve just received my exam results. 7. By the end of the conference,
the participants had discussed a number of important questions concerning the
problem. 8. They will have read two books on topology by the end of the month. 9.
We had planned the meeting months in advance, but we still had problems. 10. |
had discussed the plan of my work with my science adviser before the end of the
class.

®Exercise 19. Ask special questions using question words given in
parentheses.

The development of geometry

1. The earliest recorded beginnings of geometry can be traced to early
predecessors. (to whom) 2. They discovered obtuse triangles in the ancient Indus
Valley and ancient Babylonia from around 3000 BC. (where; when) 3. Early
geometry was a collection of empirically discovered principles concerning lengths,
angles, areas, and volumes. (what collection) 4. In geometry a spatial point is a
primitive notion upon which other concepts may be defined. (where) 5. Points have
neither volume, area, length, nor any other higher dimensional analogue. (what
(question to the subject)) 6. In branches of mathematics dealing with a set theory,
an element is often referred to as a point. (where; how) 7. A point could also be
defined as a sphere which has a diameter of zero. (how).

®Exercise 20. Join the two sentences to make one sentence, beginning
with a gerund. Model. She’s a teacher. It’s hard work. Being a teacher is hard
work / Teaching is hard work. 1. Capital letters are used to name geometrical
objects. It is very convenient. 2. You are to classify these quadrilaterals. It requires
the knowledge of some properties. 3. We are going to locate this point on the y
axis. It will give us the first point on the line. 4. The student intends to divide a
circle into a certain number of congruent parts. It will help him to obtain a regular

polygon. 5. The base and the altitude of a rectangle are to be multiplied. It will give
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the product of its dimensions or the area of the rectangle. 6. Don’t argue! It’s no
use. In a crossed quadrilateral, the interior angles on either side of the crossing add
up to 720°. 7. Don’t deny this fact! It is useless. A square is a quadrilateral, a
parallelogram, a rectangle and a rhombus. 8. You are going to divide a heptagon (a
7-sided polygon) into five triangles. Is it any good?

®Exercise 21. Complete the sentences using a gerund as an attribute.

1.I didn’t very much like the idea of ... . 2. What is the purpose of ... ? 3. She

had no difficulty (in) ... . 4. You have made great progress in ... . 5. He was late,
and he was afraid of ... . 6. Can you imagine the pleasure of ... . 7. He always
produces the impression of ... . 8. I am afraid you do not realize the importance of

®Exercise 22. Complete the second sentence so that it has a similar
meaning to the first one. Use the word in bold and other words to complete
each sentence.

1. I’ll be happy when I can have a rest after exams. forward to I’m looking ...
a rest after exams. 2. Learning new geometric theorems is something | like doing.
interested in I’m always ... new geometric theorems 3. If I study a lot at night, it
keeps me awake. prevents from ... a lot at night ... sleeping. 4. | often operate the
computer at university. am used to I ... the computer at university. 5. He didn’t
want to take the books back to the library. feel like He didn’t... the books back to
the library. 6. He hates it if he has to do a lot of boring exercises. can’t stand He ...
a lot of boring exercises. 7. ‘I’'m sorry. I’ve broken the speed limit’, said Sue.
apologized for Sue ... the speed limit. 8. Let us write a new program. suggest | ... a
new program.

MExercise 23. Read and translate the text

An imaginary number is a number that, when squared, has a negative result.
Essentially, an imaginary number is the square root of a negative number and does
not have a tangible value. While it is not a real number — that is, it cannot be
quantified on the number line — imaginary numbers are "real” in the sense that

they exist and are used in math.
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Imaginary numbers, also called complex numbers, are used in real-life
applications, such as electricity, as well as quadratic equations. In quadratic planes,
imaginary numbers show up in equations that don’t touch the x axis. Imaginary
numbers become particularly useful in advanced calculus.

Usually denoted by the symbol i, imaginary numbers are denoted by the
symbol j in electronics (because i already denotes "current”). Imaginary numbers
are particularly applicable in electricity, specifically alternating current (AC)
electronics. AC electricity changes between positive and negative in a sine wave.
Combining AC currents can be very difficult because they may not match properly
on the waves. Using imaginary currents and real numbers helps those working with
AC electricity do the calculations and avoid electrocution.

Imaginary numbers can also be applied to signal processing, which is useful
in cellular technology and wireless technologies, as well as radar and even biology
(brain waves). Essentially, if what is being measured relies on a sine or cosine

wave, the imaginary number IS used.

IMAGINARY NUMBERS CHART

There is also an interesting property of i. When you multiply it, it cycles through
four different values. For example, ixi=-1. Then, -1 xi=-i.-ixi=1. Then 1
X I =i, coming full circle. This makes exponents of j easy to figure out. If:

o

1l
-
e
1
-
(8]
1
—

i = -1 2 =.q

This cycle will continue through the exponents, also known as the imaginary
numbers chart. Knowledge of the exponential qualities of imaginary numbers is
useful in the multiplication and division of imaginary numbers. After grouping the
coefficients and the imaginary terms, the rules of exponents can be applied
to i while the real numbers are multiplied as normal. The same is done with
division. By applying the usual multiplication and division rules, imaginary

numbers can be simplified as you would with variables and coefficients.
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®Exercise 24. Discuss the following. What does the quotation mean? What
1s your interpretation or opinion of it? “The intelligence of the creature known as a

crowd, is the square root of the number of people in it.” ~ Terry Pratchett
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Dndléidual Work
GIBBDIIGIBBDIISIBBD DI ISP I

mTask 1. Over to you. Work in pairs, A and B. Roleplay the situation.
Student A You are an interviewer. Come up with some questions that help to
reveal information or story about your partner, who is a talented mathematician.
Take short notes. Student B You are a famous mathematician. Get ready to answer
questions about your life and career.

mTask 2. Project Ideas Study the literature about Sieve Theories. Choose
one of the sieve theories, prepare a report and a presentation on the achieved
results. Share your ideas.

@Task 3. Follow this link https://ed.ted.com/lessons/your-brain-can-solve-

algorithms-david-j-malan. An algorithm is a method of solving problems both big

and small. Though computers run algorithms constantly, humans can also solve
problems with algorithms. David J. Malan explains how algorithms can be used in
seemingly simple situations and also complex ones. Watch the video What's an
algorithm? as many times as you need. Make sure that you are throughall stages:
”Think”, “Dig Deeper” and “Discuss”. All necessary translations and thoughts you
are welcome to take down into your copy-book.

=Task 4. Follow this link
https://www.youtube.com/watch?v=N7RbmRma7A4 When going through your

day, you may not realize how much math surrounds you. Second grader, Jim
Patrick, sees math everywhere. From the fractions in the pizza you eat for lunch to
the multiplication you can use to check the time, Jim encourages us all to recognize
the math in our lives. Watch the video Math is everywhere as many times as you
need. Write down the main points and tell about it.

@Task 5. Follow this link https://ed.ted.com/lessons/the-mathematics-of-

history-jean-baptiste-michel. What can mathematics say about history? According

to TED Fellow Jean-Baptiste Michel, quite a lot. From changes to language to the
deadliness of wars, he shows how digitized history is just starting to reveal deep
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underlying patterns. Watch the video The mathematics of history as many times as
you need. Make sure that you are throughall stages: ”Think”, “Dig Deeper” and
“Discuss”. All necessary translations and thoughts you are welcome to take down

into your copy-book.
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READING

Text 1. FERMAT’S LAST THEOREM

@Task 1. Read the text about Fermat’slast theorem

Pierre de Fermat was born in Toulouse in 1601 and died in 1665. Today we
think of Fermat as a number theorist, infact as perhaps the most famous number
theorist who ever lived. The history of Pythagorean triples goes back to 1600 B.C,
but it was not until the seventeenth century A.D that
mathematicians seriously attacked, in general terms, the
problem of finding positive integer solutions to the equation
X n + yn = zn. Many mathematicians conjectured that there

are no positive integer solutions to this equation if n

isgreater than 2. Fermat’s now famous conjecture was &
inscribed in the marginof his copy of the Latin translation of 4 :
Diophantus’s Arithmetica. The note read: “To divide a cube intotwo cubes, a
fourth power or in general any power whatever into two powers of the same
denomination above the second is impossible and | have assuredly found an
admirable proof of this, but the margin is too narrow to contain it”.

Despite Fermat’s confident proclamation the conjecture, referred to as
“Fermat’s last theorem” remains unproven. Fermat gave elsewhere a proof for the
case n = 4. it was not until the next century that L. Euler supplied a proof for the
case n = 3, and still another century passed before A. Legendre and L. Dirichlet
arrived at independent proofs of the case n = 5. Not long after, in 1838, G. Lame
established the theorem for n = 7. In 1843, the German mathematician E. Kummer
submitted a proof of Fermat’s theorem to Dirichlet.

Dirichlet found an error in the argument and Kummer returned to the
problem. After developing the algebraic “theory of ideals”, Kummer produced a

proof for “most small n”. Subsequent progress in the problem utilized Kummer’s
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ideals and many more special cases were proved. It is now known that Fermat’s
conjecture is true for all n < 4.003 and many special values of n, but no general
proof has been found. Fermat’s conjecture generated such interest among
mathematicians that in 1908 the German mathematician P. Wolfskehl bequeathed
DM 100.000 to the Academy of Science at Gottingen as a prize for the first
complete proof of the theorem. This prize induced thousands of amateurs to
prepare solutions, with the result that Fermat’s theorem is reputed to be the maths
problem for which the greatest number of incorrect proofs was published.
However, these faulty arguments did not tarnish the reputation of the genius — P.
Fermat.

Richard Lawrence Taylor (born 19 May 1962) is a British mathematician
working in the field of number theory. A former research student of Andrew Wiles,
he returned to Princeton to help his advisor complete the proof of Fermat's Last
Theorem. Taylor received a $3 million 2014 Breakthrough Prize in Mathematics
"For numerous breakthrough results in the theory of automorphic forms, including
the Taniyama-Weil conjecture, the local Langlands conjecture for general linear
groups, and the Sato-Tate conjecture." He also received the 2007 Shaw Prize in
Mathematical Sciences for his work on the Langlands program with Robert
Langlands.

®Task 2. Answer the following questions.

1.How old was Pierre Fermat when he died?

2.Which problem did mathematicians face in the 17 century A.D?

3.What did many mathematiciansconjecture at that time?

4.Who first gave a proof to Fermat’s theorem?

5.What proof did he give?

6.Did any mathematicians prove Fermat’s theorem after him?

7.Who were they?

®Task 3. Are the statements True (T) or False (F)? Correct the false

sentences.
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The German mathematician E. Kummer was the first to find an error in the
argument.

With the algebraic “theory of ideals” in hand, Kummer produced a proof for
“most small n” and many special cases.

A general proof has been found for all value of n.

The German mathematician P. Wolfskehl won DM 100.000 in 1908 for the
first complete proof of the theorem.

®Task 4. Translate into Ukrainian.

1. Fermat’s theorem The theorem that if a is an integer and p is a prime that
does not divide a, then p does divide 1 1 p a — — ; or in congruence notation, 1 1
(mod ) pap—=. For example, 84 — 1 is divisible by 5. A simple corollary is that,
whether p divides a or not, it must divide p a a — : equivalently (mod )paap=.

2. Fermat’s last theorem The conjecture that if the integer n is at least 3 then
there are no integers X, y, z, none of which is zero, satisfying: nnn x +y z = Work
on Fermat’s last theorem has provided much stimulus to the development of
algebraic number theory; the impossibility of finding non zero integers X, y, z to
satisfy the given equation has now been established for every n between 3 and
125000 inclusive.

Text 2. J. E. FREUND’S SYSTEM OF NATURAL NUMBERS
POSTULATES

®Task 1. Read the text to get more information about J. E. Freund’s
System of Natural Numbers Postulates.

Modern mathematicians are accustomed to derive properties of natural
numbers from a set of axioms or postulates (i.e., undefined and unproven
statements that disclose the meaning of the abstract concepts). The well known
system of 5 axioms of the Italian mathematician, Peano provides the description of

natural numbers.
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These axioms are: First: 1 is a natural number. Second: Any number which is
a successor (follower) of a natural number is itself a natural number. Third: No two
natural numbers have the same follower. Fourth: The natural number 1 is not the
follower of any other natural number. Fifth: If a series of natural numbers includes
both the number 1 and the follower of every natural number, then the series
contains all natural numbers. The fifth axiom is the principle (law) of math
induction.

From the axioms it follows that there must be infinitely many natural numbers
since the series cannot stop. It cannot circle back to its starting point either because
1 1s not the immediate follower of any natural number. In essence, Peano’s theory
states that the series of natural numbers is well ordered and presents a general
problem of quantification. It places the natural numbers in an ordinal relation and
the commonest example of ordination is the counting of things.

The domain of applications of Peano’s theory is much wider than the series of
natural numbers alone e.g., the relational fractions 111 1, 234 and so on, satisfy
the axioms similarly. From Peano’s five ruleswe can state and enumerate all the
familiar characteristics and properties of natural numbers. Other mathematicians
define these properties in terms of 8 or even 12 axioms (J. E. Freund) and these
systems characterize properties of natural numbers much more comprehensively
and they specify the notion of operations both arithmetical and logical.

Note that sums and products of natural numbers are written asa + b and a. b
or ab, respectively. Postulate No.1: For every pair of natural numbers, a and b, in
that order, there is a unique (one and only one) natural number called the sum of a
and b. Postulate No.2: If a and b are natural numbers, then a + b = b + a Postulate
No0.3: If a, b and c are natural numbers, then (a+b ) +c=a+ (b + c) Postulate
No.4: For every pair of natural numbers, a and b, in that order, there is a unique
(one and only one) natural number called the product. Postulate No.5: If a and b
are natural numbers, then ab = ba Postulate No.6: If a, b and c are natural numbers,
then (ab)c = a(bc) Postulate No.7: If a, b and c are natural numbers, then a(b + ¢)

= ab + ac Postulate No.8: There 1s a natural number called “one” and written 1 so
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that if a is an arbitrary natural number, then a.1 = a Postulate No.9: If a, b and c are
natural numbers and if ac = bc then a = b Postulate No.10: If a, b and c are natural
numbers and if a + ¢ = b + ¢ then a = b Postulate No.11: Any set of natural
numbers which (1) includes the number 1 and which (2) includes a + 1 whenever it
includes the natural number a, includes every natural number. Postulate No.12: For
any pair of natural numbers, a and b, one and only one of the following alternatives
must hold: either a = b, or there is a natural number x such that a + x = b, or there
is a natural number y such that b + y = a. Freund’s system of 12 postulates
provides the possibility to characterize natural numbers when we explain how they
behave and what math rules they must obey. To conclude the definition of “natural
numbers” we can say that they must be interpreted either as standing for the whole
number or else for math objects which share all their math properties. Using these
postulates mathematicians are able to prove all other rules about natural numbers
with which people have long been familiar.

®Task 2. Answer the questions.

1. How many axioms did the Italian mathematician Peano give? What were
they?

2. Which axiom is the most important? Why?

3. What does Peano’s theory state in essence?

4. What can we state from Peano’s five rules?

5. Who developed these axioms? What did he do?

6. How useful is Freund’s system of 12 postulates?

®Task 3. Work in pairs

1. Complete the formulae written by Freund’s system of 12 postulates. If a, b,

¢ are natural numbers:
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2. Practice speaking them based on the 12 postulates.

Work in pairs

Look at these symbols

aeES;begS

What do they mean?

3.Try to fill in the gaps with the words you hear.

In all (1)eceooeiiiiiiiiiin. of mathematics, we are concerned with
collections of objects of one kind or another. In basic algebra (2)

...................... were the principle objects of investigation. The terms

() P and (4).....cooviiiinnnnn. are undefined but are taken to be
(5)eeeeii . A description, or a property of the objects which
() I to a set must be clearly stated. We note that an object

by (9)...eeennnn..l. and elements of sets by (10).......................... .Alsob S ¢
signifies that b is not an element of S.

®Task 4. Translate into Ukrainian

1.A set A of real numbers is said to be inductive if, and only if, 1 A€ and XxeA
implies (1) x + €A. 2. The real number system must have any property which is
possessed by a field, an ordered field, or a complete ordered field. 3. A real number
is called a rational number if, and only if, it is the quotient of two integers. A real

number which is not rational is said to be irrational.

Text 3. The Role of Mathematics and Mathematical Analysis.
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®Task 1. Read the text about the Role of Mathematics and Mathematical
Analysis.

In mathematics and, in particular, in mathematical analysis practical work and
observation of nature are, as in other sciences, the main source of scientific
discoveries. In their turn, mathematical methods play a very important role in
natural sciences and engineering.

Mathematical methods lie in the foundation of physics, mechanics,
engineering and other natural sciences. For all of them mathematics is a powerful
theoretical and practical tool without which no scientific calculation and no
engineering and technology are possible.

Mathematical analysis which treats of variables and functional relationships
between them is particularly important since the laws of physics, mechanics,
chemistry, etc. are expressed as such relationships. An important feature of the
application of mathematics to other sciences is that in enables us to make scientific
pre dictions, that is to draw, on the basis of logic and with the aid of mathematical
methods, correct conclusions whose agreement with reality is then confirmed by
experience, experiment and practice. Here is one remarkable example illustrating
what has been said.

As it is known, the modern science of aviation was created by the famous
scientist Professor M. Zhukovsky (1847-1921). He derived by means of
mathematical methods certain formulas and laws which enabled him to predict the
possibility of aerobatics, and, in particular, of looping the loop. In recent years the
role of mathematics has still increased especially in connection with the
appearance of modern high-speed electronic computers.

Realization of space flights, launching rockets to other planets and
establishing radio and television communication with them require extremely
complicated and precise mathematical calculations which cannot be performed
without computers. Mathematical methods are penetrating deeply even into such

traditionally “nonmathematical” sciences as economics, biology, medicine, etc. It
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can be said that no modern scientific and technical project can be realized without
mathematics and its methods.

@®Task 2. Answer the following questions:

1. What is the role of mathematical methods?

2. What does mathematical analysis consider?

3. Who created modern aviation science?

4, What did Zhukovsky deduce with the help of mathematical methods?

5. What is the role of mathematics in recent years?

® Task 3. Match the numbers to the letters:

1. theoretical and practical tool a) HAyKOBI niepe0aYeHHs

2. variables and  functional | b) Hayka npo yucio i mpocTip

relationships

3. science of number and space C) 3aCTOCYBaHHS MaTEMaTUKH

4. scientific pre dictions d) TeopeTMuHHEl Ta MPAKTUYHUIN
THCTPYMEHT

5. application of mathematics e) 3MiHHI Ta  (QYHKIIOHAJIbHI
B3a€MO3B’SI3KU

Text 4. Mathematics as a subject

®Task 1. Read the text about mathematics as a subject. Be ready to
discuss.

There are many universities and institutes of education in our country. Every
year hundreds of graduates get jobs at schools and boarding-schools. Soon I’ll
graduate from the Institute and get a teacher’s certificate. My dream to be a teacher
of mathematics will come true.

Mathematics is the science of number and space, of all relations, of structure
in the broadest sense. | got interested in mathematics at school. This science has
always attracted me by its harmony, exactness, laconism of statements, logic and

by beauty of mathematical solutions.
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My school teacher of mathematics taught us love of this subject, to display its
beauty. Thus, on leaving school I didn’t hesitate about the choice of my future
profession. | firmly decided to study mathematics.

Now | am a third-year student. The course for teachers of mathematics lasts
four years. We study mathematics, history, pedagogical science, psychology,
mathematics teaching methods and other subjects. The study of a foreign language
is also compulsory. My favourite subjects are algebra, geometry, mathematical
analysis and mathematical logic. The chief method of teaching in all the subjects is
the lecture method. Of special attention are teaching practice at school and the
students independent work. While at teaching practice at school | realized that it
wasn’t enough to be a good mathematician and know this subject well.

The teacher must arouse and maintain the interest in his pupils, work out and
apply new methods of teaching. Mathematical subjects are paid much attention in
the system of school instruction. In the recent years the teaching level of
mathematics at school has been raised. That is why teachers must again and again
improve their knowledge and teaching methods. Soon I’ll get a job in a school. I’ll
teach my pupils love of mathematics and make it significant and enjoyable for
many more of them. I’ll do my best to help them understand the ways of people
and widen their knowledge and ideas of the world. I want my pupils to be honest,
truthful, hardworking and eager for knowledge. If they love mathematics as much
as I do, I’ll be the happiest person on earth.

® Task 2. Work in pairs. Discuss. Use these questions to help you.

1. What do you know about mathematics as a science?

2. What scientists do you know that have studied of mathematics?

3. What is the science of mathematics?

4. What famous mathematicians do you know?

5. When did you get interested in mathematics?

6. When did you decide to become a teacher of mathematics?

7. Who taught you love of mathematics?

8. Are lectures on mathematics teaching methods interesting?
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9. Do you think will make a good teacher of mathematics?

10. When did the problems of school mathematics teaching methods become
more interesting to you?

11. Do mathematical subjects really play a very important part in the system
of school instruction?

®Task 3. Translate into Ukrainian and make the report on Cavalieri's
principle to the group.

In geometry, Cavalieri's principle, sometimes called the method of
indivisibles, named after Bonaventura Cavalieri, is as follows:

2-dimensional case: Suppose two regions in a plane are included between
two parallel lines in that plane. If every line parallel to these two lines intersects
both regions in line segments (oTpe3ok mpsiMoi, JMHEHHBIN cerMeHT) of equal
length, then the two regions have equal areas.

3-dimensional case: Suppose two regions in three-space (solids) are included
between two parallel planes. If every plane parallel to these two planes intersects
both regions in cross-sections of equal area, then the two regions have equal
volumes.

Today Cavalieri's principle is seen as an early step towards integral calculus,
and while it is used in some forms, such as its generalization in Fubini's theorem,
results using Cavalieri's principle can often be shown more directly via integration.
In the other direction, Cavalieri's principle grew out of the ancient Greek method

of exhaustion, which used limits but did not use infinitesimals.

Text 5. Main branches of Mathematical Analysis
®Task 1. Read the text about main branches of mathematical analysis.
Real analysis. Real analysis (traditionally, the theory of functions of a real
variable) is a branch of mathematical analysis dealing with the real numbers and
realvalued functions of a real variable. In particular, it deals with the analytic

properties of real functions and sequences, including convergence and limits of
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sequences of real numbers, the calculus of the real numbers, and continuity,
smoothness and related properties of real-valued functions.

Complex analysis, traditionally known as the theory of functions of a
complex variable, is the branch of mathematical analysis that investigates functions
of complex numbers. It is useful in many branches of mathematics, including
algebraic geometry, number theory, applied mathematics; as well as in physics,
including hydrodynamics, thermodynamics, mechanical engineering, electrical
engineering, and particularly, quantum field theory.

Complex analysis is particularly concerned with the analytic functions of
complex variables (or, more generally, meromorphic functions). Because the
separate real and imaginary parts of any analytic function must satisfy Laplace's
equation, complex analysis is widely applicable to two-dimensional problems in
physics.

Functional analysis. Functional analysis is a branch of mathematical
analysis, the core of which is formed by the study of vector spaces endowed with
some kind of limit-related structure (e.g. inner product, norm, topology, etc.) and
the linear operators acting upon these spaces and respecting these structures in a
suitable sense. The historical roots of functional analysis lie in the study of spaces
of functions and the formulation of properties of transformations of functions such
as the Fourier transform as transformations defining continuous, unitary etc.
operators between function spaces. This point of view turned out to be particularly
useful for the study of differential and integral equations.

Differential equations. A differential equation is a mathematical equation for
an unknown function of one or several variables that relates the values of the
function itself and its derivatives of various orders. Differential equations play a
prominent role in engineering, physics, economics, biology, and other disciplines.

Differential equations arise in many areas of science and technology,
specifically whenever a deterministic relation involving some continuously varying
quantities (modeled by functions) and their rates of change in space and/or time

(expressed as derivatives) is known or postulated. This is illustrated in classical
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mechanics, where the motion of a body is described by its position and velocity as
the time value varies. Newton's laws allow one (given the position, velocity,
acceleration and various forces acting on the body) to express these variables
dynamically as a differential equation for the unknown position of the body as a
function of time. In some cases, this differential equation (called an equation of
motion) may be solved explicitly.

Measure theory. A measure on a set is a systematic way to assign a number
to each suitable subset of that set, intuitively interpreted as its size. In this sense, a
measure is a generalization of the concepts of length, area, and volume.

A particularly important example is the Lebesgue measure on a Euclidean
space, which assigns the conventional length, area, and volume of Euclidean
geometry to suitable subsets of the -dimensional Euclidean space. For instance, the
Lebesgue measure of the interval in the real numbers is its length in the everyday
sense of the word — specifically, 1. Technically, a measure is a function that assigns
a non-negative real number or +oo to (certain) subsets of a set. It must assign O to
the empty set and be (countably) additive: the measure of a 'large’ subset that can
be decomposed into a finite (or countable) number of ‘smaller' disjoint subsets, is
the sum of the measures of the "smaller" subsets.

In general, if one wants to associate a consistent size to each subset of a given
set while satisfying the other axioms of a measure, one only finds trivial examples
like the counting measure. This problem was resolved by defining measure only on
a sub-collection of all subsets; the so-called measurable subsets, which are required
to form a -algebra. This means that countable unions, countable intersections and
complements of measurable subsets are measurable. Nonmeasurable sets in a
Euclidean space, on which the Lebesgue measure cannot be defined consistently,
are necessarily complicated in the sense of being badly mixed up with their
complement. Indeed, their existence is a non-trivial consequence of the axiom of

choice.
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Numerical analysis. Numerical analysis is the study of algorithms that use
numerical approximation (as opposed to general symbolic manipulations) for the
problems of mathematical analysis (as distinguished from discrete mathematics).

Modern numerical analysis does not seek exact answers, because exact
answers are often impossible to obtain in practice. Instead, much of numerical
analysis is concerned with obtaining approximate solutions while maintaining
reasonable bounds on errors. Numerical analysis naturally finds applications in all
fields of engineering and the physical sciences, but in the 21st century, the life
sciences and even the arts have adopted elements of scientific computations.
Ordinary differential equations appear in celestial mechanics (planets, stars and
galaxies); numerical linear algebra is important for data analysis; stochastic
differential equations and Markov chains are essential in simulating living cells for
medicine and biology.

Other topics in mathematical analysis:

[0 Calculus of variations deals with extremizing functionals, as opposed to

ordinary calculus which deals with functions.

) Harmonic analysis deals with Fourier series and their abstractions.

1 Geometric analysis involves the use of geometrical methods in the study of
partial differential equations and the application of the theory of partial differential
equations to geometry.

1 Clifford analysis, the study of Clifford valued functions that are annihilated
by Dirac or Dirac-like operators, termed in general as monogenic or Clifford
analytic functions p-adic analysis, the study of analysis within the context of p-adic
numbers, which differs in some interesting and surprising ways from its real and
complex counterparts.

1 Non-standard analysis, which investigates the hyperreal numbers and their

functions and gives a rigorous treatment of infinitesimals and infinitely large

numbers.

[0 Computable analysis, the study of which parts of analysis can be carried

out in a computable manner.
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[1 Stochastic calculus — analytical notions developed for stochastic processes.

] Set-valued analysis — applies ideas from analysis and topology to set-
valued functions.

1 Convex analysis, the study of convex sets and functions. Techniques from
analysis are also found in other areas such as: physical sciences.

The vast majority of classical mechanics, relativity, and quantum mechanics
is based on applied analysis, and differential equations in particular. Examples of
important differential equations include Newton's second law and the Einstein field
equations. Functional analysis is also a major factor in guantum mechanics.

®Task 2. Answer the questions.

1. What mathematical notions does the Real analysis deal with?

2. What types of functions does the Complex analysis concerned with?

3. Describe the historical roots of functional analysis.

5. What kind of disciplines do the differential equations play a prominent role
in?

6. Referring to the measure theory how can the measure of a 'large’ subset be

decomposed into?

7. What fields does the Numerical analysis find its applications in?

8. Enumerate the basic forms of Mathematical Analyses and expand on their

principles.

® Task 3. Translate the sentences according to the models.

Model 1. There are various ways of evaluating formulae. — IcayroTh pi3Hi
criocobu o0uuciaeHHs Gopmy.

1. There are a lot of important theorems in this book. 2. There are sets
containing no elements. 3. There has been recently developed a new method of
proving the theorem. 4. There are many measurements to be made. 5. There
weren’t any problems with my term paper last year. 6. There will be enough work
for everybody at the next conference.

Model 2. There exist a lot of equivalent relations. — Icaye ©Oararo

€KBIBAJICHTHUX B1JHOIIEHb.
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1. There exists no difference between these two expressions. 2. There exists at
least

one element in a non-empty set. 3. There exist some important statements in
the article. 4. There exist many different ways of defining a circle. 5. There exist

no solutions to the problem presented.

Text 6. Vector calculus

®Task 1. Read the text about vector calculus

Vector calculus (or vector analysis) is a branch of mathematics concerned
with differentiation and integration of vector fields, primarily in 3-dimensional
Euclidean space R3. The term "vector calculus” is sometimes used as a synonym
for the broader subject of multivariable calculus, which includes vector calculus as
well as partial differentiation and multiple integration. Vector calculus plays an
important role in differential geometry and in the study of partial differential
equations. It is used extensively in physics and engineering, especially in the
description of electromagnetic fields, gravitational fields and fluid flow.

Vector calculus was developed from quaternion analysis by J. Willard Gibbs
and Oliver Heaviside near the end of the 19th century, and most of the notation and
terminology was established by Gibbs and Edwin Bidwell Wilson in their 1901
book, Vector Analysis. In the conventional form using cross products, vector
calculus does not generalize to higher dimensions, while the alternative approach
of geometric algebra, which uses exterior products does generalize, as discussed
below.

Scalar fields. A scalar field associates a scalar value to every point in a space.
The scalar may either be a mathematical number or a physical quantity. Examples
of scalar fields in applications include the temperature distribution throughout
space, the pressure distribution in a fluid, and spin-zero quantum fields, such as the

Higgs field. These fields are the subject of scalar field theory.
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Vector fields. A vector field is an assignment of a vector to each point in a
subset of space. A vector field in the plane, for instance, can be visualized as a
collection of arrows with a given magnitude and direction each attached to a point
in the plane. Vector fields are often used to model, for example, the speed and
direction of a moving fluid throughout space, or the strength and direction of some
force, such as the magnetic or gravitational force, as it changes from point to point.

Vectors and pseudovectors. In more advanced treatments, one further
distinguishes pseudovector fields and pseudoscalar fields, which are identical to
vector fields and scalar fields except that they change sign under an orientation-
reversin 126 map: for example, the curl of a vector field is a pseudovector field,
and if one reflects a vector field, the curl points in the opposite direction. This
distinction is clarified and elaborated in geometric algebra, as described below.

Optimization. For a continuously differentiable function of several real
variables, a point P (that is a set of values for the input variables, which is viewed
as a point in Rn) is criticalif all of the partial derivatives of the function are zero at
P, or, equivalently, if its gradient is zero. The critical values are the values of the
function at the critical points. If the function is smooth, or, at least twice
continuously differentiable, a critical point may be either a local maximum, a local
minimum or a saddle point. The different cases may be distinguished by
considering the eigenvalues of the Hessian matrix of second derivatives. By
Fermat's theorem, all local maxima and minima of a differentiable function occur
at critical points. Therefore, to find the local maxima and minima, it suffices,
theoretically, to compute the zeros of the gradient and the eigenvalues of the
Hessian matrix at these zeros.

Different 3-manifolds. Vector calculus is initially defined for Euclidean 3-
space, which has additional structure beyond simply being a 3-dimensional real
vector space, namely: an inner product (the dot product), which gives a notion of
length (and hence angle), and an orientation, which gives a notion of left-handed
and right-handed. These structures give rise to a volume form, and also the cross

product, which is used pervasively in vector calculus. The gradient and divergence
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require only the inner product, while the curl and the cross product also requires
the handedness of the coordinate system to be taken into account (see cross product
and handedness for more detail). Vector calculus can be defined on other 3-
dimensional real vector spaces if they have an inner product (or more generally a
symmetric nondegenerate form) and an orientation; note that this is less data than
an isomorphism to Euclidean space, as it does not require a set of coordinates (a
frame of reference), which reflects the fact that vector calculus is invariant under
rotations (the special orthogonal group SO(3)). More generally, vector calculus can
be defined on any 3-dimensional oriented Riemannian manifold, or more generally
pseudo-Riemannian manifold. This structure simply means that the tangent space
at each point has an inner product (more generally, a symmetric nondegenerate
form) and an orientation, or more globally that there is a symmetric nondegenerate
metric tensor and an orientation, and works because vector calculus is defined in
terms of tangent vectors at each point.

®Task 2. Translate the sentences and note the form of the Infinitive.

We consider these two phenomena to be of the same origin. | expect this law
to hold for all similar cases. We understand this method to consist of several steps.
They wanted us to establish a certain correspondence between these two facts. We
assume the program to have been carefully developed. We suppose the particles to
be generated at very high speed. We expect this sentence to be true. We know
mathematics to have become man’s second language.

We expect a variable or a mathematical expression containing a variable to
represent a number. We know two numbers to be relatively prime to each other if
their greatest common factor is 1.

We expect this solution to satisfy the given statement. Professor wants his
students to attend classes regularly. The students saw their instructor draw
(drawing) a line segment. We heard them discuss (discussing) similar questions.
Professor wanted his postgraduate students to take part in his research. For a
proper correspondence between these phenomena to be established they first have

to be considered separately. For correct conclusions to be drawn all the conditions
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must be observed. It was impossible for the process to continue. | wonder if it is
necessary for them to come. For you to begin the work now is very important. For
the problem to be understood it must be read carefully.

®Task 3. In the following sentences use the Complex Object.

Model: I expect that the article will be written. — | expect the article to be
written.

| expect that these rules will be observed. | know that this work is of great
importance. He expects that the situation will be analysed carefully. We believe
that the machine has certain advantages. | thought she was ready. He expected that
| knew the solution. We found that they were interested in the problem. | expect
that she will understand me. We expected that he had completed the experiment. |
knew that you had obtained similar results. | believed that they had closely
cooperated with you. We found that she had studied the material properly. |
suppose that he is involved in this discussion. | assume that they have applied the
previously obtained data.

Text 7. TOPOLOGY

®Task 1. Read the text below.

We know that modern maths is composed of many different divisions.
Despite its rigorousness topology is one of the most appealing. Its study is today
one of the largest and most important of maths activities.

Although the study of polyhedra held a central place in Greek geometry, it
remained for Descartes and Euler to discover the following fact: In a simple
polyhedra let V denote the number of vertices, E the number of edges, and F the
number of faces; then always V + F — E = 2 By a polyhedron is meant a solid,
whose face consists of a number of polygonal faces. In the case of regular solids all
the polygons are congruent and all the angles at vertices are equal.

A polyhedron is simple if there are no “holes” in it, so that its surface can be
deformed continuously into the surface of a sphere. There are of course, simple

polyhedra which are not regular and polyhedra which are not simple. It is not
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difficult to check the fact that Euler’s formula holds for simple polyhedra, but does
not hold for non simple polyhedra.

We must recall that elementary geometry deals with magnitudes (lengths,
angles and areas) that are unchanged by the rigid motions, while projective
geometry deals with the concepts (point, line, incidence, and cross — ratio), which
are unchanged by the still larger group of projective transformations. But the rigid
motions and the projections are both very special cases of what are called
topological transformation: a topological transformation of one geometrical figure
A into another figure A’ is given by any correspondence P <» P’ between the
points P of A and the points P’ of A’, which has the following two properties: The
correspondence is biunique. This means to imply that to each point P of A
corresponds just one point P’ of A’ and conversely.

2. The correspondence is continuous in both directions. This means that if we

take any two point P, Q of A and move P so that the distance between it and
Q approaches zero (0), the distance between the corresponding points P’, Q’ of A’
will also approach zero, and conversely.

The most intuitive examples of general topological transformation are
deformations. Imagine, a figure such as a sphere or a triangle to be made from, or
drawn upon, a thin sheet of rubber, which is then stretched and twisted in any
manner without tearing it and without bringing distinct points into actual
coincidence. The final position of the figure will then be a topological image of the
original.

A triangle can be deformed into any other triangle or into a circle or an
ellipse, and hence these figures have exactly the same topological properties. But
one cannot deform a circle into a line segment, nor the surface of a sphere into the
surface of an inner tube.

The general concept of topological transformation is wider than the concept
of deformation. For example, if a figure is cut during a deformation and the edges
of the cut sewn together after the deformation in exactly the same way as before,

the process still defines a topological transformation of the original figure although
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it is not a deformation. Topological properties (such as are given by Euler’s
theorem) are of the greatest interest and importance in many math investigations.
There are, in a sense, the deepest and most fundamental of all geometrical
properties, since they persist (continue to hold) under the most drastic changes of
shape. On the basis of Euler’s formula it is easy to show that there are no more
than five regular polyhedra.

®Task 2. Answer the following questions.

1. Who first discovered the formula V + F — E = 2 for a simple polyhedron?

2. Which solid could be a polyhedron?

3. What happens to the polygons if the polyhedron is regular?

3. Are the magnitudes and projective transformation unchanged in the same
cases?

4. What kinds of polyhedra are there?

5. Why can a triangle be deformed into any other triangle, into a circle or into
an ellipse?

6. Can we deform a circle into a line segment? Why or why not?

7. How important are topological properties for mathematicians?

®Task 3. Are the statements True (T) or False (F)? Correct the false
ones.

1. All the angles at vertices of regular polyhedra are even.

2. Any simple polyhedra is regular.

3. Euler’s formula holds for any kind of polyhedra.

4. Between the points P of A and the points P’ of A’ the correspondence is
one to one.

5. The correspondence is not interrupted in one direction.

6. Using Euler’s formula we can illustrate a lot of regular polyhedra.

Text 8. Zeno

% L X E & & "% L R ¥ g EHEe & 9o Lk N L - & X

®Task 1. Read the text below
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There are difficulties in maths concepts of length and time which were first
pointed out by the Greek philosopher Zeno, but which can now be resolved by use
of Cantor’s theory of infinite classes. We’ve just considered a formulation by
Betrand Russell of Zeno’s Achilles and the tortoise paradox.

Part of this argument is sound. We must agree that from the start of the race
to the end the tortoise passes through as many points as Achilles does, because at
each instant of time during which they run each occupies exactly one position.
Hence, there is a one—to—one correspondence between the infinite set of points run
through by the tortoise and the infinite set of points run through by Achilles.

The assertion that because he must travel a greater distance to win the race
Achilles will have to pass through more points than the tortoise is not correct,
however, because as we know the number of points on the line segment Achilles
must traverse to win the race is the same as the number of points on the line
segment the tortoise traverses.

We must notice that the number of points on a line segment has nothing to do
with its length. It is Cantor’s theory of infinite classes that solves the problems and
saves our math theory of space and time. For centuries mathematicians
misunderstood the paradox. They though it merely showed its poser Zeno was
ignorant that infinite series may have a finite sum. To suppose that Zeno did not
recognize it is absurd.

The point of the paradox could not be appreciated until maths passed through
the third crisis. Cantor holds that it does make sense to talk of testing an infinity of
cases. The paradox is not that Achilles doesn’t catch the tortoise, but that he does.
In his fight against the infinite divisibility of space and time Zeno proposed other
paradoxes that can be answered satisfactorily only in terms of the modern math
conceptions of space and time and the theory of infinite classes. Consider an arrow
in its flight. At any instant it is in a definite position. At the very next instant, says
Zeno, it is in another position. There is no next instant, whereas the argument

assumes that there is. Instants follow each other as do numbers of the number
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system, and just as there is not next larger number after 2 and 1, there is no next
instant after a given one.

Between any two instants an infinite number of others intervene. But this
explanation merely exchanges one difficulty for another. Before an arrow can get
from one position to any nearby position, it must pass through an infinite number
of intermediate positions, one position corresponding to each of the infinite
intermediate instants. To traverse one unit of length an object must pass through an
infinite number of positions but the time required to do this may be no more than
one second; for even one second contains an infinite number of instants.

There is, however, a greater difficulty about motion of the arrow. At each
instant of its flight the tip of the arrow occupies a definite position. At that instant
the arrow cannot move, for an instant has no duration. Hence, at each instant the
arrow is at rest. Since this is true at each instant, the moving arrow is always at
rest. This paradox is almost startling; it appears to defy logic itself.

The modern theory of infinite sets makes possible an equally startling
solution. Motion is a series of rests. Motion is nothing more than a correspondence
between positions and instants of time, the positions and the instants each forming
an infinite set. At each instant of the interval during which an object is in “motion”
it occupies a definite position and may be said to be at rest.

The maths theory of motion should be more satisfying to our intuition for it
allows for an infinite number of “rests” in any interval of time. Since this concept
of motion also resolves paradoxes, it should be thoroughly acceptable. The basic
concept in the study of infinite quantities is that of a collection, a class, or a set of
instants in time. Unfortunately, this seeming simple and fundamental concept is
beset with difficulties, that revealed themselves in Zeno’s paradoxes.

®Task 2. Answer the following questions.

a. Why are the points passed through by Achilles and the tortoise equal?

b. Did mathematicians at that time agree with Zeno’s paradox? What did they
think about it?
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c. Does it make sense to speak of completing an infinite series of operations
in Cantor’s opinion?

d. What did Zeno propose to fight against the infinitive divisibility of space
and time?

e. Why is not Zeno’s explanation satisfactory?

f. Does the maths concept of motion satisfy the conception of physical

phenomenon of motion? Why or why not?

g. What is the basic concept in the study of infinite numbers?

®Task 3. Find words or phrases from the text that fixed the meaning of
the underlined words.

a. At any moment the arrow is in another position.

b. The amount of points on a line segment is not concerned with its length.

c. Between any two instants there is an infinite number of other intermediate
ones.

d. The number of points that Achilles and the tortoise passed is equal.

e. At each instant of the period of time during which an object is in motion, it

occupies a definite position.

f. Lots of people thought that the paradox is unreasonable.

Text 9. Deduction and Induction

®Task 1. Read the text about deduction and induction.

The scientists have proved a chain of theorems and have come to recognize
the entire structure of undefined terms, definitions, assumptions, and theorems as
constituting an abstract logical system. In such a system we say that each
proposition is derived from its predecessor by the process of logical deduction.
This process of logical deduction is scientific reasoning. This scientific reasoning
must not be confused with the mode of thinking employed by the scientist when he

is feeling his way toward a new discovery.
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At such times the scientist, curious about the sum of the angles of a triangle,
proceeds to measure the angles of a great many triangles very carefully. In every
instance he notices that the sum of the three angles is very close to 180°; so he puts
forward a guess that this will be true of every triangle he might draw.

This method of deriving a general principle from a limited number of special
instances is called induction. The method of induction always leaves the possibility
that further measurement and experimentation may necessitate some modification
of the general principle.

The method of deduction is not subject to upsets of this sort. When the
mathematician is groping for (mykae) new mathematical ideas, he uses induction.
On the other hand, when he wishes to link his ideas together into a logical system,
he uses deduction. The laboratory scientist also uses deduction when he wishes to
order and classify the results of his observations and his inspired guesses and to
arrange them all in a logical system.

While building this logical system he must have a pattern (Mogens) to guide
him, an ideal of what a logical system ought to be. The simplest exposition
(Buxuman) of this ideal is to be found in the abstract logical system of demonstrative
geometry. It is clear that both deductive and inductive thinking are very useful to
the scientist.

®Task 2. Find the answers to the following questions.

1. What is logical deduction?

2. Do we proceed from the general to the particular or from the particular to
the general in induction?

3. Which method of thinking is more useful: deductive or inductive?

Text 10. Vector field
®Task 1. Read the text about vector field.
In vector calculus, a vector field is an assignment of a vector to each point in

a subset of space. A vector field in the plane, for instance, can be visualized as a
184



collection of arrows with a given magnitude and direction each attached to a point
in the plane. Vector fields are often used to model, for example, the speed and
direction of a moving fluid throughout space, or the strength and direction of some
force, such as the magnetic or gravitational force, as it changes from point to point.

The elements of differential and integral calculus extend to vector fields in a
natural way. When a vector field represents force, the line integral of a vector field
represents the work done by a force moving along a path, and under this
interpretation conservation of energy is exhibited as a special case of the
fundamental theorem of calculus.

Vector fields can usefully be thought of as representing the velocity of a
moving flow in space, and this physical intuition leads to notions such as the
divergence (which represents the rate of change of volume of a flow) and curl
(which represents the rotation of a flow).

In coordinates, a vector field on a domain in n-dimensional Euclidean space
can be represented as a vector-valued function that associates an n-tuple of real
numbers to each point of the domain. This representation of a vector field depends
on the coordinate system, and there is a well-defined transformation law in passing
from one coordinate system to the other.

Vector fields are often discussed on open subsets of Euclidean space, but also
make sense on other subsets such as surfaces, where they associate an arrow
tangent to the surface at each point (a tangent vector). More generally, vector fields
are defined on differentiable manifolds, which are spaces that look like Euclidean
space on small scales, but may have more complicated structure on larger scales. In
this setting, a vector field gives a tangent vector at each point of the manifold (that
IS, a section of the tangent bundle to the manifold). Vector fields are one kind of
tensor field.

A vector field for the movement of air on Earth will associate for every point
on the surface of the Earth a vector with the wind speed and direction for that
point. This can be drawn using arrows to represent the wind; the length

(magnitude) of the arrow will be an indication of the wind speed. A "high" on the
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usual barometric pressure map would then act as a source (arrows pointing away),
and a "low" would be a sink (arrows pointing towards), since air tends to move
from high pressure areas to low pressure areas.

1 Velocity field of a moving fluid. In this case, a velocity vector is associated
to each point in the fluid.

[1 Streamlines, Streaklines and Pathlines are 3 types of lines that can be made
from vector fields. They are:

a) streaklines — as revealed in wind tunnels using smoke;

b) streamlines (or fieldlines) — as a line depicting the instantaneous field at a
given time;

c) pathlines — showing the path that a given particle (of zero mass) would
follow.

* Magnetic fields. The fieldlines can be revealed using small iron filings.

* Maxwell's equations allow us to use a given set of initial conditions to
deduce, for every point in Euclidean space, a magnitude and direction for the force
experienced by a charged test particle at that point; the resulting vector field is the
electromagnetic field.

* A gravitational field generated by any massive object is also a vector field.
For example, the gravitational field vectors for a spherically symmetric body
would all point towards the sphere's center with the magnitude of the vectors
reducing as radial distance from the body increases.

®Task 2. Name the Complex Subject and the predicate in every sentence.

Scientists are sure to find a reliable method of detecting errors. The
hypothesis proved to be based on the wrong assumption. All the circumstances do
not seem to have beenproperly observed.

Certain mistakes appear to have occurred. A proper interpretation of this fact
is likely to be obtained. The equipment we were interested in happened to be
produced on the line at this factory. Only a century ago the atom was believed to
be indivisible. The operator is sure to find errors in the program presented. This

question is sure to arise. The computation is expected to have been carried out.
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Such a mistake is unlikely to have remained unnoticed. This major occasion is
known to have caused a lot of argument. This phenomenon does not seem to obey
the general law. This solution is believed to be obviously absurd. The preparatory
work proved to be very slow and difficult.

®Task 3. Change the sentences according to the model.

Model: It is believed that he is a reliable business partner.

He is believed to be a reliable business partner.

It is expected that they will detect the error. It is believed that he is very
accurate in making calculations. It is known that they have foreseen all the possible
mistakes. It is likely that he has given them explicit instructions. It is unlikely that
they have supplied this lab with such complex equipment. It appears that they are
unable to account for this absurd situation. It seems that he is an intelligent

researcher. It happened so that the error was quickly detected.
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Glossary of some mathematical terms
e e gy b g et e

Algebra Dealing with letters instead of numbers so as to extend arithmetic,
algebra is now a general method applicable to all mathematics and its applications.
The word ‘algebra’ derives from ‘al-jabr’ used in an Arabic text of the ninth
century AD.

Algorithm A mathematical recipe; a set routine for solving a problem.

Argand diagram A visual method for displaying the two-dimensional plane.
of complex numbers.

Axiom A statement, for which no justification is sought, that is used to define
a system. The term ‘postulate’ served the same purpose for the Greeks but for them
it was a self-evident truth.

Base The basis of a number system. The Babylonians based their number
system on 60, while the modern base is 10 (decimal).

Binary number system A number system based on two symbols, 0 and 1,
fundamental for computer calculation.

Cardinality The number of objects in a set. The cardinality of the set {a, b, c,
d, e} is 5, but cardinality can also be given meaning in the case of infinite sets.

Chaos theory The theory of dynamical systems that appear random but have
underlying regularity.

Commutative Multiplication in algebra is commutative if a x b =Db X a, as in
ordinary arithmetic (e.g. 2 X 3 =3 x 2). In many branches of modern algebra this is
not the case (e.g. matrix algebra).

Conic section The collective name for the classical family of curves which
includes circles, straight lines, ellipses, parabolas and hyperbolas. Each of these
curves is found as cross-sections of a cone.

Corollary A minor consequence of a theorem.

Counterexample A single example that disproves a statement. The statement
‘All swans are white’ is shown to be false by producing a black swan as a

counterexample.
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. : .3 :
Denominator The bottom part of a fraction. In the fraction pt the number 7 is

the denominator.

Differentiation A basic operation in Calculus which produces the derivative
or rate of change. For an expression describing how distance depends on time, for
example, the derivative represents the velocity. The derivative of the expression for
velocity represents acceleration.

Diophantine equation An equation in which solutions have to be whole
numbers or perhaps fractions. Named after the Greek mathematician Diophantus of
Alexandria (c.AD 250).

Discrete A term used in opposition to ‘continuous’. There are gaps between
discrete values, such as the gaps between the whole numbers 1, 2, 3,4, . ..

Distribution The range of probabilities of events that occur in an experiment
or situation. For example, the Poisson distribution gives the probabilities of x
occurrences of a rare event happening for each value of x.

Divisor A whole number that divides into another whole number exactly. The
number 2 is a divisor of 6 because 6 ~ 2 = 3. So 3 is another because 6 ~ 3 = 2.

Empty set The set with no objects in it. Traditionally denoted by &, it is a

useful concept in set theory.
. . 3
Fraction A whole number divided by another, for example p’

Geometry Dealing with the properties of lines, shapes, and spaces, the
subject was formalized in Euclid’s Elements in the third century BC. Geometry
pervades all of mathematics and has now lost its restricted historical meaning.

Greatest common divisor, gcd T h e ged of two numbers is the largest
number which divides into both exactly. For example, 6 is the gcd of the two
numbers 18 and 84.

Hexadecimal system A number system of base 16 based on 16 symbols, O,
1,2,3,4,5,6,7,8,9,A,B,C,D, E, and F. It is widely used in computing.

Hypothesis A tentative statement awaiting either proof or disproof. It has the

same mathematical status as a conjecture.
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Imaginary numbers Numbers involving the ‘imaginary’ i = ¥ —1. They help
form the complex numbers when combined with ordinary (or ‘real’) numbers.

Integration A basic operation in Calculus that measures area. It can be shown
to be the inverse operation of differentiation.

Irrational numbers Numbers which cannot be expressed as a fraction (e.g.
the square root of 2).

Iteration Starting off with a value a and repeating an operation is called
iteration. For example, starting with 3 and repeatedly adding 5 we have the iterated
sequence 3, 8, 13, 18, 23, . ..

Lemma A statement proved as a bridge towards proving a major theorem.

Matrix An array of numbers or symbols arranged in a square or rectangle.
The arrays can be added together and multiplied and they form an algebraic
system.

Numerator The top part of a fraction. In the fraction 3/7, the number 3 is the
numerator.

One-to-one correspondence The nature of the relationship when each object
in one set corresponds to exactly one object in another set, and vice versa.

Optimum solution Many problems require the best or optimum solution.
This may be a solution that minimizes cost or maximizes profit, as occurs in linear
programming.

Place-value system The magnitude of a number depends on the position of its
digits. In 73, the place value of 7 means ‘7 tens’ and of 3 means ‘3 units’.

Polyhedron A solid shape with many faces. For example, a tetrahedron has
four triangular faces and a cube has six square faces.

Prime number A whole number that has only itself and 1 as divisors. For
example, 7 is a prime number but 6 is not (because 6 + 2 = 3). It is customary to
begin the prime number sequence with 2.

Pythagoras’s theorem If the sides of a right-angled triangle have lengths x, y
and z then x2 + y2 = z2 where z is the length of the longest side (the hypotenuse)

opposite the right angle.
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Quaternions Four-dimensional imaginary numbers discovered by W.R.
Hamilton.

Rational numbers Numbers that are either whole numbers or fractions.

Remainder If one whole number is divided by another whole number, the
number left over is the remainder. The number 17 divided by 3 gives 5 with
remainder 2.

Sequence A row (possibly infinite) of numbers or symbols.

Series A row (possibly infinite) of numbers or symbols added together.

Set A collection of objects: for example, the set of some items of furniture
could be F = {chair, table, sofa, stool, cupboard}.

Square number The result of multiplying a whole number by itself. The
number 9 is a square number because 9 = 3 x 3. The square numbers are 1, 4, 9,
16, 25, 36, 49, 64, . . .

Square root The number which, when multiplied by itself, equals a given
number. For example, 3 is the square root of 9 because 3 x 3 =9,

Squaring the circle The problem of constructing a square with the same area
as that of a given circle — using only a ruler for drawing straight lines and a pair of
compasses for drawing circles. It cannot be done.

Symmetry The regularity of a shape. If a shape can be rotated so that it fills
its original imprint it is said to have rotational symmetry. A figure has mirror
symmetry if its reflection fits its original imprint.

Theorem A term reserved for an established fact of some consequence.

Transcendental number A number that cannot be the solution of an
algebraic equation, like ax? + bx + ¢ = 0 or one where x has an even higher
power. The number = is a transcendental number.

Twin primes Two prime numbers separated by at most one number. For
example, the twins 11 and 13. It is not known whether there is an infinity of these
twins.

Unit fraction Fractions with the top (numerator) equal to 1. The ancient

Egyptians partly based their number system on unit fractions.
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Venn diagram A pictorial method (balloon diagram) used in set theory.
X-y axes The idea due to René Descartes of plotting points having an

xcoordinate (horizontal axis) and y-coordinate (vertical axis).
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Appendix 1

B iy e g e ety ey e

Numbers and Arithmetic Operations

/‘nAmba(r)/ [o‘riOmatik/ /opa‘raisyen/

Numbers

Two kinds of activity made our ancestors develop numbers (cardinal and
ordinal numbers). The first for comparing their things (which one has mor
elements), and the second for creating order.

A. Cardinal Numbers (Counting Numbers) /_ka: dinl ‘nAmba(r)/

/kaunting ‘nAmba(r)/

Example:

1 one /wan/

2 two /tu:/

3 three /Ori:/

4 four /fo:/

5 five /fav/

6 six /siks/

7 seven /'sevan/

8 eight /ert/

9 nine /nain/

10 ten /ten/

11 eleven /r'levan/

12 twelve /twelv/

13 thirteen /03:'ti:n/

14 fourteen /fo:'ti:n/

15 fifteen /fif'ti:n/

16 sixteen /sikst'i:n/

17 seventeen /seven'ti:n/

18 eighteen /er'ti:n/

19 nineteen /nain'ti:n/
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20 twenty /'twenti/

21 twenty-one /twentr'wan/

22 twenty-two /twentr'tu:/

23 twenty-three /twentr'Ori:/

24 twenty-four /twenti'fo:/

25 twenty-five /twentr'farv/

26 twenty-six /twentr'siks/

30 thirty /'03:t1/

40 forty /'fo:t1/

50 fifty /'fifti/

60 sixty /'siksti/

70 seventy /'sevanti/

80 eighty /'ertr/

90 ninety /'nainti/

100 a hundred; one hundred /o ‘handrad/ /wan 'handrad/

101 a hundred and one /o 'handrad an wan/

110 a hundred and ten /5 'handrad an ten/

120 a hundred and twenty /o 'handrad an 'twenti/

200 two hundred /tu: 'handrad/

300 three hundred /Ori: 'handrad/

900 nine hundred /nain 'handrad/

1 000 a thousand, one thousand /s 8'avzond/ /wan '8avzond/

1 001 a thousand and one /s '0avzand on wan/

1 010 a thousand and ten /s '6avzond an ten/

1 020 a thousand and twenty /o '6avzond an 'twenti/

1 100 one thousand, one hundred /wan '6avzand wan 'handrad/

1 101 one thousand, one hundred and one /wan '6avzond wan 'handrad on
WwAn/

9 999 nine thousand, nine hundred and ninetynine /namn '6avzond nam

'handrad an 'naintr 'nain/
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10 000 ten thousand /ten 'Oavzand/

15 356 fifteen thousand, three hundred and fifty six /'fifti:n '6avzond Ori:
'handrad on 'fiftr siks/

100 000 a hundred thousand /s 'handrad '6avzond/

1 000 000 a million /5 'miljon/

1 000 000 000 a billion /5 "biljan/

1 000 000 000 000 a trillion

B. Ordinal Numbers/Place Numbers /‘ardinal ‘nAmba(r)/

Example:

1st first /f3:st/

2nd second /'sekand/

3rd third /63:d/

4th fourth /fo:0/

5th fifth /fifo/

6th sixth /siks6/

7th seventh /'sevon6/

8th eighth /ert6/

9th ninth /nam6/

10th tenth /ten6/

11th eleventh /1'levon6/

12th twelfth /'twelfb/

13th thirteenth /03:'ti:n6/

14th fourtheenth /fo:'ti:n6/

15th fidteenth /fif'ti:n6/

16th sixteenth /siks'ti:n6/

17th seventeenth /seven'ti:n6/

18th eighteenth /er'ti:n6/

19th nineteenth /nain'ti:n6/

20th twentieth /'twentio6/

21st twenty-first /twenti'f3:st/
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22nd twenty-second /twentr'sekond/

23rd twenty-third /twentr'0s:d/

24th twenty-fourth /twentr'fo:0/

25th twenty-fifth /twenti'fift/

26th twenty-sixth /twentr'siks6/

27th twenty-seventh /twenti'sevon6/

28th twenty-eighth /twentr'ert6/

29th twenty-ninth /twentr'nam6/

30th thirtieth /'03:tro6/

31st thirty-first /03:tr'f3:st/

40th fortieth /'fo:t106/

50th fiftieth /'fiftio6/

100th hundredth /'handrad6/

1 000th thousandth /'Oavzond6/

1 000 000th miilionth/'miljon6/

Natural Numbers

/*nzetfral ‘nAmba(r)/

1,2,3,... one,two, three, and so forth (without end).

1,2,3,...,10 one, two, three, and so forth up to ten.

Natural numbers can be divided into two sets:

Odd Numbers /pd ‘nAmba(r)/ and Even Numbers /‘i:vn ‘nAmba(r)/

Whole Numbers /houl ‘nAmba(r)/

Natural Numbers + 0 zero/o/nought /‘ziarau/ /na:t/

Integers /‘intojor/

..—2,1,0,1, .. .., negative two, negative one, zero, one, ..

Rational numbers /‘re/nal ‘nAmba(r)/ are numbers that can be expressed as
fraction.

Irrational Numbers /i‘refnol ‘nAmba(r)/ are numbers that cannot be

expressed as fraction, such as \/2, .
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Real Numbers /rial ‘nAmbao(r)/ are made up of rational and irrational
numbers.

Complex Numbers /‘’kompleks ‘nAmba(r)/

Complex numbers are numbers that contain real and imaginary part.

2 + 3i 2 is called the real part, 3 is called the imaginary part, and it is
called imaginary unit of the complex number.

A Digit /*did31t/ is any one of the ten numerals 0, 1, 2, 3, 4,5, 6,7, 8, 9.

Example:

3 is a single-digit number, but 234 is a three-digit number.

In 234, 4 is the units digit, 3 is the tens digit, and 2 is hundreds digit.

Consecutive /kan'sekjotiv/ numbers are counting numbers that differ

by 1.

Examples:

83, 84, 85, 86, and 87 are 5 consecutive numbers.

84, 85, 86, ... are successor /sok-_ses-o(r)/ of 83.

84 is the immediate successor of 83.

1,2, ..., and 82 are predecessor /‘preds-ses-o(r)/of 83.

82 is the immediate predecessor of 83.

36, 38, 40, and 42 are 4 consecutive even numbers.

Operation on Numbers

Addition (+) , Subtraction (-) , Multiplication (x) , Division(:)

/a‘dijn/ /sab‘traeksyen/ /‘maltaplo‘keisyen/ /di‘vi3n/

Symbols in Numbers Operation

+ added by/plus/and

/aedid bai/ /plAs/ /ond/

- subtracted by/minus/take away

/sob‘traektid bai/ /‘mainas/ /teik o‘wei/

+ plus or minus

/plAs 0:(r) _mainas/

X multiplied by/times
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/*‘mAltiplaid bai/ /taimz/

- divided by/over

/di‘vaidid bai/ /‘ouva(r)/

Symbols for Comparing /kam‘pea(r)ing / Numbers

= Is equal to/equals/is

/iz —i:kwal tu:/ /—1:kwalz/ /iz/

+ is not equal to/does not equal

/iz not —i:kwal tu:/ /‘dAznt —i:kwal/

< IS less than/is smaller than

/iz les thon/ /1z smolor thon/

> Is greater than/is more than

/iz greitor thon/ /iz ma:(r) thon/

< Is less than or equal to

/iz les thon o:(r) —i:kwal tu:/

> IS more/greater than or equal to

/iz ma:(r)/ /greitor thon o:(r) —i:kwal tu:/

= Is approximately equal to

/iz o*proksimatli —i:kwal tu:/

The mathematical sentences that use symbols “=" are called equation, and
the mathematical sentences that use symbols “<”, “>” “< “ or “> “ are called
inequalities.

Examples

ax + b =0 is a linear equation.

ax? + bx + ¢ = 0 is a quadratic equation.

3x3 - 2x% + 3 =0 is a cubic equation.

a+b

— = Vab is called AM-GM inequality.

Examples
2+3=5
two is added by\plus\and three is equal to\equals\is five
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2 and 3 are called addends or summands, and 5 is called sum. /sAm/

10-4=6

Ten  issubstracted by\minus\take away  four is  equal  to\equals\is
SIX

10 is the minuend, 4 is the subtrahend, and 6 is the difference/‘difrons/
7 x 8=56

Seven is multiplied by times  eight is equal to\equals\is fifty-six

7 is the multiplicator/‘mAltopla‘katwr/,

8 is themultiplicand/‘mAltoplo‘kond/, and 56 is the product/‘prodokt/.
45:5=9

forty-five  is divided by\over five is equal to\is nine

45 is the dividend,

5 is the divisor /do‘vaiza(r)/,

9 is the quotient/*kwoulnt/.

Practice

1. Read out the following operations, and for every operations name each

number‘s function.

a. 1,209 + 118 = 1,327

b. 135 + (-132) = 3

c.2—(-25) =27

d. 52 -65=-13

e.9x26=234

f.-111 x 99 = -10,989

g.36:9=4

h. 1375: (-25) = -55

2. Fill the blank spaces with the right words.

a. The of three and seven is twenty-one.

b. The operation that uses symbol “:” is called

c. 14 is the of 13, and the predecessor of 13 are
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d. The result of division is called

e. Three multiplied five equals

f. In 123, 456, 789, the hundred thousands digitis __ , and 9 is the

g. We select a number htu, as 100h + 10t + u,

where h represents the digit, t representsthe _ digit, and u

represents the units digit.
h. When we two numbers, for example seven plus thirteen, the
answer (twenty) is called
Fractions /frak(n/

A common (or simple) fraction is a fraction of the form % where a is an

integer and b is a counting number
Example: P
q
p is called the numerator /nyu:moreita(r)/of the fraction
q is called the denominator /di‘nomi‘neita(r)/ of the fraction

If the numerator < the denominator, then (S) Is a proper fraction /propa(r)

_fraek(n/

If the numerator > the denominator, then (S) IS an improper fraction
/im*propa(r) _fraek/n/

3 i is a mixed numbers /miksed ‘nAmba(r)/ because it contains number part
/‘nAmba(r) pa:t/ and fractional part /_frak|nol pa:t/

The fraction % is simplified ("in lowest terms") if a and b have no common

factor other than 1
Saying Fraction

A/one half /o/wAn ha:f/

A/one third /o/wAn 03:d/

W R

A

Alone quarter /o/wAn _kwo:ta(r)/
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5 . . . .

A Five sixths/Five over six

22+

% Twenty-two plus x all over seven

13 Z Thirteen and three quarters

0.3 Nought/zero/o point three

3.056 Three point o five six

273.856 Two hundred and seventy-three point eight five six
Practice

1. Read out the following fractions

a.

b.

wlul AW UTIN

f. 13,945.614

g. 43.554

h.6.9x22=15.18

1. 72.4 x 61.5 =4452.6

2. Fill the blank spaces with the right words.

a. In the fraction seven ninths, is the numerator,

and is the

b. The of two thirds and a half is four over three.

c. An integer plus a fraction makes a

Divisibility

12 is divisible by 4./di‘vizabl/
12 is a multiple of 4 /mAltipl/

4 divides 12 /di‘vaidz/
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4 is a factor of 12/faekta(r)/

15 is not divisible by 4.

If 15 divided by 4 then the quotient is 3 and the remainder is 3 /tho
ri‘mernda(r)/ O is divisible by all integers

Prime numbers /praim ‘nAmba(r)z/

Every numbers is divisible by 1 and itself. These factors (1 and itself) are
called improper divisors. /im‘propa(r) do“vaiza(r)z/

Prime numbers are numbers that have only improper divisors.

Example:

5 is a prime number, but 9 is not a prime number or a composite number.
/kompazit ‘nAmba(r)z/

Common Divisors /koman dovaiza(r)z/

Example:

1,2,3,4,6,and 12 are divisors (factors) of 12.

1, 3,5, and 15 are divisors of 15.

1 and 3 are common divisors of 12 and 15.

3 is the greatest common divisor /greitost _komon do‘vaiza(r)/of 12 and15.

The g.c.d of 12 and 15 is 3.

ged (12, 15) = 3.

Common Multiples /_komon _mAltiplz/

Example:

5,10, 15, 20, 25, ...are multiples of 5.

4,8,12, 16, 20, 24, ... are multiples of 4.

5, 10, 15, 20 are four first multiples of 5.

4,8,12, 16, 20 are five first multiples of 4.

20, 40, 60, ... are common multiples of 4 and 5.

20 is the least common multiple /li:st _komon _mAltipl/ of 4 and 5

The l.c.mof4 and 5is 20

lcm (4,5) = 20.

Practice
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1. Read the following conversation

A: | have two numbers, 36 and 42. Can you say their factors?

B: The factors of 36 are 1, 2, 3, 4, 6, 9,12, 24, and 36. 1, 2, 3, 6, 7, 14, 21, and
42 are factors of 42.

A: So, what are their common factors?

B: Theyare 1, 2, 3, and 6.

A: And what is the greatest common divisor of 36 and 42?

B: It‘s 6.

2. Make a small conversation about gcd or Icm of other numbers.

Exercise

Write down the spelling of these mathematical sentences
12+-<x-7

3x X 26 >20:y

X 2y +3)#111.909

2+ 23
(2+x) _23
35 45

Exercise

Use the right words to complete these sentences.

2367 is by nine.
31is of 34.
The of three and four is twelve.

Eighteen subtracted __ twenty equals

3is the and 5 is the of three fifths.
Exercise

Write down five first multiples of 8.

Write down all divisors of 18.

Find all common divisors of eighteen and thirty-three.

. : 91
Write down the simplest form of 232

Find the sum of the reciprocals of two numbers, given that these numbers

have a sum of 50 and a product of 25.
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What is the product of the greatest common divisor of 9633 and 4693 and the
least common multiple of the same numbers?

Let x be the smallest of three positive integers whose products is 720. Find
the largest possible value of x.

If P represents the product of all prime numbers less than 1000, what is the
value of the units digit of P?

Find a positive integer that is eleven times the sum of its digits?

What is the greatest common divisor of 120 and 49?

The product of 803 and 907 is divided by the sum of 63 and 37. What is the
remainder?

The average of four consecutive even integers is 17. Find the largest of the
four integers.

When the six-digit number 3456N7 is divided by 8, the remainder is 5. List
both possible values of the digit N.
Vocabularies of Chapter |
Words Pronunciation

Numbers /‘nAmba(r)z/

Natural Numbers /‘nzt]ral ‘nAmba(r)z/

Odd Numbers /pd ‘nAmba(r)z/

Even Numbers /‘i:vn ‘nAmba(r)z/

Whole Numbers /hoaul ‘nAmba(r)/

Integers /‘intgjorz/

Rational numbers /‘ra/nal ‘nAmba(r)z/

Irrational Numbers /i‘ra/nal ‘nAmba(r)z/

Real Numbers /rial ‘nAmba(r)z/

Complex Numbers /‘kompleks ‘nAmba(r)z/

Digit /did3it/

Consecutive numbers /kan'sekjotv ‘nAmba(r)z/

Prime numbers /praim ‘nAmba(r)z/

Composite numbers /kompazit ‘nAmba(r)z/
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Addition /o*difn/

Subtraction /sab‘traeksyan/

Multiplication /‘maltoplo‘keisyen/

Division /di‘vi3n/

Equation /r’kwer/n/

Inequalities /,inr’kwolati/

Difference /‘difrons/

Sum /sAm/

Multiplicator /*‘mAltoplo‘kotwr/

Multiplicand /*‘mAltapla‘kond/

Product /‘prodokt/

Dividend /*drvidend/

Divisor /do“vaizo(r)/

Quotient / ‘kwoulnt/

Fractions /fraek/n/

Numerator /nyu:mareita(r)/

Denominator /di ‘nomi ‘neita(r)/

Proper fraction /propa(r) _fraek/n/

Improper fraction /im‘propa(r) _frak/n/

Mixed number /miksed ‘nAmba(r)/

Numbert part /‘nAmba(r) pa:t/

Fractional part /_fraek[nol pa:t/

I1. Powers, Roots, and Logarithm

I'pava(r)z/ Iru:tz/ I'logaridom/

Powers/Indices /'indisi:z/ is used when we want to multiply a number by

itself several times.

ab

In this term, a is called base/basis /beis/'beisas/ and b is called index/exponent

/1k'spaunant/. The word power sometimes also means the exponent alone rather

than the result of an exponential /ik'spaunon/l/ expression. How to Say Powers
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x? x squared /'skwea(r)d/

x3 x cubed /kju:bd/

x™ X to the power of n

X to the n-th power

x tothen

X to the n-th

x upper /'Apa(r)/ n

X raised /reizd/ by n

(x + y)? x plus y all squared

bracket /'braekit/ x plus y bracket closed squared
X plus y in bracket squared

Practice

A. Read out the following terms and say their values.
1.2¢

2.)3

3. x5: x?

4. (3ab)*

5. (9x)°

LAWS FOR POWERS

for equal exponents

First Law for Power:

(ab)™ =a™ b™

A product raised by an exponent is equal to product of factors raised by same

exponent

(% n=gn/pn
For equal basis
Second Law for Powers:

a™ (xa)nz a(m+n)
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The product of two powers with equal basis equals to the basis raised to the
sum of the two exponents
When expressions with the same base are multiplied, the indices are added

How can we say this rule?

m. ,n— a(m—n)

a’.a

Third Law for Powers:

(am)n = qgmn

Practice

Try to express in words these another rules of powers:
a=1, a#0

_ 1
a "=—, a#0
an

("= ar/b"
a™: a"= qMm-"
Roots and Radicals /raediklz/
Root is inversion of exponentiation
Va=b— b"=a
Ya s called radical expression (or radical form) because it contains a root.
The radical expression has several parts:
the radical sign /sam/ V
the radicand /redikan/: the entire quantity under the radical sign
the index: the number that indicates the root that is being taken example:
Y(a+b)  a+ b is the radicand, 3 is the index.
The radical expression can be written in exponential form (powers with

fractional exponents)

1

example: Vx = x&
So the law of powers can be used in calculating root

Examples:

\ab = (abyi= anbi = Ya¥lb



A number is said perfect square if its roots are integers.
Example:
9, 16, 36, and 100 are perfect squares, but 12 and 20 are not.
How to Say Radicals

How to Say Radicals

Vax (square) root of x
3\/5 cube root of y
Vz n-th root of z
> x2 y3 fifth root of (pause) x squared times
y cubed
fifth root of x squared times y cubed
in bracket

Square Root

The square root is in simplest form if:

a. the radicand does not contain perfect squares other than 1.

b. no fraction is contained in radicand.

c. no radicals appear in the denominator of a fraction.

Example

V24 is not a simplest form because we can write it as V(4x6) where 4 is a

perfect square. We can simplify the radical into 246

A radical and a number is called a binomial /barnovmial/. The conjugate
I'kond3ugert/ of binomial is another binomial with the same number and radical,
but the sign of second term is changed.

Example 2 + V6 is a binomial and its conjugate is 2 - V6

Practice
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a. Read out the following radical expressions and say theirs exponential

notation.

1. vdx*

m3 n®

(]

4. V8x6 y?
5. Va2 4+ 92

b. Read out the following terms and say what their values are:

1. 2435
472

(=]

3.125:

4. (-5)*
5.3

c. Simplify these radicals

1.\T72
2.\/234

3 2

2+ \-"E

4, —
V6—2

d. Find the conjugate of these binomials

1.2+
2.6-4

Logarithm
x=a’ & b= g,

In this term, a is also called base.



How to Say Logarithm

Ny X log /Ing/x to the base of n
log base n of x

In 2 natural log of two
“L N” of two

51092 25 log squared of twenty-five to the base
of five

log base five of twenty-five all
squared

Practice

Read out the following terms:

a. a“logh

£ 610222~ 6,12~ 1

Laws for Logarithm

First Law for logarithm:

The logarithm of a product is equal to the sum of the logarithm of the factors
b log(xy)= b log x+ b log y

Second Law for logarithm:

The logarithm of a quotient is equal to the difference of the logarithms of the
dividend and divisor

b log(x/y)=b log x - b log y

210



Third Law for logarithm:

The logarithm of a power is equal to the exponent times the logarithm of the
basis

b log(x)?=ab log x

More Examples

2109 (X +Y) + 22,4 4x>4 log base two of x plus y in bracket plus
two times log base two of four x’s 1s

greater than four

2+ i _1 x squared plus (pause) one over root of
Vx X equals one
3* +9*¥1 > 27 three upper x plus (pause) nine upper x

minus one (pause) is more than

twentyseven

9" -1<2 nine to the x (pause) minus one is less

than two

Some Algebraic Processes

—_—

. Expand (x-3) (x+2) into x> —x — 6

. Simplify (2x+2)/(x+1) into 2

b2

3. Factorize x® — 2x* + 3x — 2 into (x-1) (x+1) (x-2)

4. Cancel (x+1) from (2x+2)/(x+1) to get 2

.

. Add/subtract/multiply/divide both side
Examples: multiply both side of equation ¥ x=4 with 2 to get x=8

6. Subtitute y=4 into equation 2x-+y=12
7. Collect (x+2) from (x + 2)3-2(x+2) (x+1) to get (x+2) [(x +2%) —2(x +
D]
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Example

Find x that satisfy equation 3* — 3*~! = 162.

Answer

First, we multiply both side with 3 to get 3.3* — 3* = 486.

Then, we collect 3* and we have 3*(3 — 1) = 486, which can be simplified into

2.3"=486.
Divide both side by 2, we get 3%=243.
We know that 243 is 3°, so we can write 3*=3°.

According to the rule of powers, x must be equal to 5.

Exercise

How do we say these mathematical terms?

L x" log (x+1) _ 0

2. \/ZTE= log (;—C)

Read the complete answers.

1. 13% = -
29 _ ...

. Every positive real numbers has ............. real-numbered square roots.

[

3

4. The cube root of two hundred and sixteenis .............

5. If the root of eighty-one is raised by three, then we have ..........
6

. 7isthelogbasetenof.............
Solwve this problem and try to explain it.
L. Which is greater, 2°5 + 2%° or 21992

1 1
2. Which is the larger, 10 or 2=?
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In March, the number of students was a perfect square. At the end of the
semester, with 100 new students, the number of students became 1 more than a
perfect square. At the end of the year with an additional 100 new students, the
number of students is a perfect square. How many students were there in
September?

Explain the process to find the solution x that satisfies each equation,

inequality, or system of equations.

. I-4x<x+1l

2. 2 y— e
2 3 5

3. Xty=12

2X—-v=-5

Vocabularies of Chapter 11
Words Pronunciation
Powers /'‘pava(r)z/

Indices /‘ntfral ‘nAmba(r)z/
Base /bers/

Basis /'bersas/

Exponent /ik'spavnant/
Roots /ru:tz/

Radicals /reediklz/

Radical sign /raediklz samn/
Radicand /redikon/

Perfect square /‘p3:fikt skwea(r)/
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Binomial /bar'novmral/

Conjugate /'kond3ugert/

Logarithm /'lpgaridooam/

Expand / 1k‘spaend/

Simplify /‘simplifar/

Factorize /‘faektoraiz/

Cancel /‘kensl/

Substitute /‘sAbstitju:t/

Side /sard/

Left-hand side /left haeend sard/

Right-hand side /rart hand sard/

Collect /ko‘lokt/

Eliminate /r’liminert/

I11. Sequence, Series, and Trigonometry

I'si:kwans/ ['s1ari:z/ /triga'nomatri/

Arithmetic /o'riOmotik/ Sequence/Progression /'pro'grefn/

An arithmetic sequence is a sequence of the form a, a+d, a+2d, ...

The number a is the first term /ts:m/, and d is the common difference /'komon
‘difrans/ of the sequence. The difference between two consecutive /kon'sekjotiv/

termsis d

hn ~ly-y =
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The nth Term of an Arithmetic Sequence

The nth term of the arithmetic sequence a. at+d, a+2d. ... is
a+i(n-1)d

a,,a, a; are the first three terms.

@12 1S called middle /midl/ term.

a, and a,,,, are two consecutive terms

Partial /'pa:[l/ sum of Arithmetic Sequence

For arithmetic sequence a, atd. a+2d, ..., the nth partial sum
Sn=(n/2)(2a+(n— 1)d)

or sn={(n'2){a-+ an)
Examples
In arithmetic sequence 1,4,7,10, 13, ..., the first term is I, the difference
is 3. So, the formula for n-th term is [+(n-1)3=3n-2. Applying the formula we

can say the 100-th term of the sequence is 298, The partial sum of the

sequence is (1/2) (1+30-2) = (3/2) n®-(w2).
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Geometric /d312'matrik/ Sequence

a, ar, ar?, ... is a geometric sequence

a,= a is the first term.

a, = ar™ 1! is the n-th term of the geometric sequence.

r is the common ratio /'rer1au/.

Partial Sum of Geometric Sequence

Let Sn be the partial sum of the geometric sequence. Then

Sn=a+ar+ar®+..+a™?!

rit—q

orsn=a r-1

Examples
In arithmetic sequence 2,4,8,16, 32, ..., the first term is 2, the ratio is
als0 2. So, the formula for n-th term is 2 2"~ = 2" Applying the formula we can

say the 10-th term of the sequence is 1024. The partial sum of the sequence is

(2"-1)

n
Ry

=iy,

The sum of finite /famart/or infinite /'mfinat/ sequence

Zﬂn=ﬂl+a2+"'

15 called series.
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Practice
Find the first 6 terms and the 300th term of the arithmetic sequence 13,7, ...
The 10th term of an arithmetic sequence is 55 and the 2nd term is 7. Find the
1st term.
Find the sum of the first 40 terms of the arithmetic sequence 3, 7, 11, 15, ...
Find the 8th term of the geometric sequence 5, 15, 45, ...

: . 63 . 1701 _.
The 3rd term of a geometric sequence is " and the 6th term is TR Find

the 8th term.
Find the sum of the first 5 terms of the geometric sequence 1, 0.7, 0.49,
0.343, ...
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Appendix 2

e T ety A g e ety e

Writing a summary

A summary is a shorter version of the original text. Such a simplification
highlights the major points from the much longer subject, such as a text, speech,
film, or event. In order to write a good summary, use your own words to express
briefly the main idea and relevant details of the piece you have read. Your purpose
in writing the summary is to give the basic ideas of the original reading. 5 main
steps in writing summary:

1. Look through the text and try to divide the text into parts. Determine what
type of text you are dealing with. Don’t take any notes - just read.

2. Read the text, highlight important information and take notes.

3. Write down the main points of each part, in your own words (this will
make it easier to write later).

4. Write down the key support points for the main topic, but do not include
minor detail.

5. Go through the text again, make changes as appropriate.
Useful language
Introduction (Title) is a novel by (author). (Title) was written by (author). The
story is about (topic). The novel tells the story of (hero/topic). (Title) tells of
(hero), who ... In (title) by (author), the reader is taken into (place/time of story).
(Title) is the story of (hero/action/...) (Title) is set in the period of (event). The text
presents/describes...
Content
As the story begins, ... During ... While ... As/When ... Since/As ... Just then ...
After ... Before ... Before long ... Soon ... Soon afterwards ... As soon as ... One
day/evening ... The following day ... Some time later ... Hours/Months/Years later,

.... By morning/the next day/the time ... Meanwhile ... However, ...
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Again/Once again ... At this point ... To his surprise ... This incident is/was
followed by ... To make matters even worse ... Eventually, .../Finally, ... The author
Says, states, points out that... Claims, thinks, believes that... Describes, explains,
makes clear that... Criticizes, analyses, comments on...

Tries to express... Argues that... Suggests that... Compares X to Y... Doubts

that... Tries to convince the readers that... Concludes that...
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