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PREFACE

This course is intended for students of non—English major in the Department of
Mathematics, Ho Chi Minh City University of Pedagogy.

The course aims at developing students’ language skills in an English context
of mathematics with emphasis on reading, listening, speaking and writing. The
language content, mainly focuses on: firstly, key points of grammar and key
functions appropriate to this level; secondly, language items important for decoding
texts mathematical; thirdly, language skills developed as outlined below.

This textbook contains 14 units with a Glossary of mathematical terms and a
Glossary of computing terms and abbreviations designed to provide a minimum of
150 hours of learning.

Course structural organization:
Each unit consist of the following components:

PRESENTATION: The target language is shown in a natural context.
e Grammar question:

Students are guided to an understanding of the target language, and directed to
mastering rules for their own benefit.

PRACTICE:

Speaking, listening, reading and writing skills as well as grammar exercises are
provided to consolidate the target language.

SKILLS DEVELOPMENT:

Language is used for realistic purposes. The target language of the unit
reappears in a broader context.

Reading and speaking:
At least one reading text per unit is intergrated with various free speaking
activities.

Listening and speaking:
At least one listening activity per unit is also intergrated with free speaking
activities.

Writing:

Suggestions are supplied for writing activities per unit.
Vocabulary:

At least one vocabulary exercise per unit is available.

TRANSLATION:



The translation will encourage students to review their performance and to
decide which are the priorities for their own future self-study.

Acknowledgements:
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UNIT 1

PRESENT SIMPLE & PRESENT CONTINUOUS

PRESENTATION

1. Read the passage below. Use a dictionary to check vocabulary where necessary.
INTERNET DISTANCE EDUCATION

The World Wide Web (www) is beginning to see and to develop activity in this
regard and this activity is increasing dramatically every year. The Internet offers full
university level courses to all registered students, complete with real time seminars
and exams and professors’ visiting hours. The Web is extremely flexible and its
distance presentations and capabilities are always up to date. The students can get the
text, audio and video of whatever subject they wish to have.

The possibilities for education on the Web are amazing. Many college and
university classes presently create web pages for semester class projects. Research
papers on many different topics are also available. Even primary school pupils are
using the Web to access information and pass along news to others pupils. Exchange
students can communicate with their classmates long before they actually arrive at the
new school.

There are resources on the Internet designed to help teachers become better
teachers — even when they cannot offer their students the benefits of an on-line
community. Teachers can use university or college computer systems or home
computers and individual Internet accounts to educate themselves and then bring the
benefits of the Internet to their students by proxy.

2. Compare the sentences below.

a. “ This activity increases dramatically every year”.
b. “Even primary school pupils are using the Web to access information”.

3. Grammar questions

a. Which sentence expresses a true fact?
b. Which sentence expresses an activity happening now or around now?

¢ Note

Can is often used to express one’s ability, possibility and permission. It is
followed by an infinitive (without 70).
Read the passage again and answer the questions.
a. What can students get from the Web?
b. How can Internet help teachers become better teachers?
PRACTICE

1. Grammar



1.1 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?

1.2 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.
Quantum rules ............... (obey) in any system.

c. We ..oooooiiinns (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 ............ (use) C + + and JavaScript.

f.  Atthe momentwe ............... (develop) a Web—based project.
Its domain ............ (begin) in the nucleus and ............ (extend) to the solar
system.

h. RightnowI............. (try) to learn how to use Active Server properly.

1.3 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.



2. Speaking and listening

2.1 Work in pairs

Describe these angles and figures as fully as possible.
Example: ABC is an isosceles triangle which has one angle of

30° and two angles of 75°.

D
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: F
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(b)

2.2 How are these values spoken?

a) x° d) x"!
b) x° e) x"
c) x" f) Vx

SKILLS DEVELOPMENT

e Reading
1. Pre - reading task

1.1 Do you know the word “algebra”?
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G

0=

5= 757

H

5cm
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h) ¥x
i) J(r—a)

Do you know the adjective of the noun “algebra”?

Can you name a new division of algebra?

1.2 Answer following questions.

a.  What is your favourite field in modern maths?

b.  Why do you like studying maths?

5 cm

10 cm
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2. Read the text.
MY FUTURE PROFESSION

When a person leaves high school, he understands that the time to choose his
future profession has come. It is not easy to make the right choice of future profession
and job at once. Leaving school is the beginning of independent life and the start of a
more serious examination of one’s abilities and character. As a result, it is difficult for
many school leavers to give a definite and right answer straight away.

This year, I have managed to cope with and successfully passed the entrance
exam and now I am a “freshman” at Moscow Lomonosov University’s Mathematics
and Mechanics Department, world-famous for its high reputation and image.

I have always been interested in maths. In high school my favourite subject was
Algebra. 1 was very fond of solving algebraic equations, but this was elementary
school algebra. This is not the case with university algebra. To begin with, Algebra is
a mul tifield subj ect. Modern abstract deals not only with equations and simple
problems, but with algebraic structures such as “groups”, “fields”, “rings”, etc; but
also comprises new divisions of algebra, e.g., linear al gebra, Lie group , Boolean
algebra, homological algebra, vector algebra, matrix algebra and many more. Now I
am a first term student and I am studying the fundamentals of calculus.

I haven’t made up my mind yet which field of maths to specialize in. I’'m going
to make my final decision when I am in my fifth year busy with my research diploma
project and after consulting with my scientific supervisor.

At present, I would like to be a maths teacher. To my mind, it is a very noble
profession. It is very difficult to become a good maths teacher. Undoubtedly, you
should know the subject you teach perfectly, you should be well-educated and broad
minded. An ignorant teacher teaches ignorance, a fearful teacher teaches fear, a bored
teacher teaches boredom. But a good teacher develops in his students the burning
desire to master all branches of modern maths, its essence, influence, wide-range and
beauty. All our department graduates are sure to get jobs they would like to have. |
hope the same will hold true for me.

Comprehension check

1. Are these sentences True (T) or False (F)? Correct the false sentences.

The author has successfully passed an entrance exam to enter the Mathematics
and Mechanics Department of Moscow Lomonosov University.

He liked all the subjects of maths when he was at high school.

Maths studied at university seems new for him.

This year he’s going to choose a field of maths to specialize in.

He has a highly valued teaching career.

A good teacher of maths will bring to students a strong desire to study maths.

2. Complete the sentences below.
a. To enter a college or university and become a student you have to

R

10



3. Work in groups
a. Look at the words and phrases expressing personal qualities.

— sense of humour — good knowledge of maths
— sense of adventure — children — loving

— patience — intelligence

— reliability — good teaching method

— kindness — interest in maths

b.  Discussion
What qualities do you need to become a good maths teacher?

c.  Answer the following questions.

c.1. Why should everyone study maths? What about others people?

c.2. University maths departments have been training experts in maths and people
take it for granted, don’t they?

c.3. When do freshmen come across some difficulties in their studies?
c.4. How do mathematicians assess math studies?

e Listening
1. Pre - listening

All the words below are used to name parts of computers. Look at the
glossary to check the meaning.

mainframe — mouse — icon — operating system — software — hardware — microchip

2. Listen to the tape. Write a word next to each definition.

The set of software that controls a computer system....................... .
A very small piece of silicon carrying a complex electrical circuit.........
A big computer system used for large - scale operations. .................
The physical portion of a computer system. ..............cccevvveeeennenn... .
A visual symbol used in a menu instead of natural language. .............
A device moved by hand to indicate positions on the screen............. .

@ e Ao oo

Date, programs, etc., not forming part of a computer, but used when operating it

Translate into Vietnamese.

Arithmetic operations

11



. Addition: The concept of adding stems from such fundamental facts that it does
not require a definition and cannot be defined in formal fashion. We can use
synonymous expressions, if we so much desire, like saying it is the process of
combining.

Notation: 8+ 3 =11; 8 and 3 are the addends, 11 is the sum.

. Subtraction: When one number is subtracted from another the result is called the

difference or remainder. The number subtracted is termed the subtrahend, and the
number from which the subtrahend is subtracted is called minuend.

Notation: 15-7=8; 15 is the subtrahend, 7 is the minuend and 8 is the
remainder. Subtraction may be checked by addition: 8 +7 = 15.

. Multiplication: is the process of taking one number (called the multiplicand) a
given number of times (this is the multiplier, which tells us how many times the
multiplicand is to be taken). The result is called the product. The numbers
multiplied  together are called the factors of the products.
Notation: 12 x 5=60 or 12.5 =60; 12 is the multiplicand, 5 is the multiplier and
60 is the product (here, 12 and 5 are the factors of product).

. Division: is the process of finding one of two factors from the product and the
other factor. It is the process of determining how many times one number is
contained in another. The number divided by another is called the dividend. The
number divided into the dividend is called the divisor, and the answer obtained by
division is called the quotient.

Notation: 48 :6=38; 48 is the dividend, 6 is the divisor and 8 is the quotient.
Division may be checked by multiplication.

12



UNIT 2

PAST SIMPLE

PRESENTATION

1. Here are the past tense forms of some verbs. Write them in the base forms.

..................... took ceviiiiiiiiiinnnn... decided
..................... believed U (-1
..................... was (were) eeereerieeeee.... Went
..................... reversed ceierieiiiiiinee..... made

Three of them end in —ed. They are the past tense form of regular verbs. The others
are irregular.

2. Read the text below.

In 1952, a major computing company made a decision to get out of the business of
making mainframe computers. They believed that there was only a market for four
mainframes in the whole world. That company was IBM. The following years they
reversed their decision.

In 1980, IBM determined that there was a market for 250,000 PCs, so they set up a
special team to develop the first IBM PC. It went on sale in 1987 and set a world wide
standard for compatibility i.e. IBM-compatible as opposed the single company Apple
computers standard. Since then, over seventy million IBM-compatible PCs, made by
IBM and other manufacturers, have been sold.

Work in pairs
Ask and answer questions about the text.

Example: ~ What did IBM company decide to do in 19527
— They decided to get out of the business of making mainframe computers.

e Grammar questions
— Why is the past simple tense used in the text?
— How do we form questions?

— How do we form negatives?

PRACTICE
1. Grammar

13



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 60° 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.

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).

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.

2. Pronunciation

There are three pronunciations of

the past tense ending —ed: /t/ /id /, /d /.

Put the regular past tense form in exercise 1 into the correct columns. Give more
examples.

14



3. Writing
Put the sentences into the right order to make a complete paragraph.
WHAT IS MATHEMATICS ?

The largest branch is that which builds on ordinary whole numbers, fractions,

and irrational numbers, or what is called collectively the real number system.

Hence, from the standpoint of structure, the concepts, axioms and theorems are
the essential components of any compartment of maths.

1 | Maths, as science, viewed as whole, is a collection of branches.

These concepts must verify explicitly stated axioms. Some of the axioms of the
maths of numbers are the associative, commutative, and distributive properties

and the axioms about equalities.

Arithmetic, algebra, the study of functions, the calculus differential equations and

other various subjects which follow the calculus in logical order are all

developments of the real number system. This part of maths is termed the maths
of numbers.

Some of the axioms of geometry are that two points determine a line, all right
angles are equal, etc. From these concepts and axioms, theorems are deduced.

A second branch is geometry consisting of several geometries. Maths contains
many more divisions. Each branch has the same logical structure: it begins with

certain concepts, such as the whole numbers or integers in the maths of numbers
or such as points, lines, triangles in geometry.

e Speaking and listening

Work in pairs to ask and answer the question about the text in exercise3.

For example: How many branches are there in maths?
What are they?
Speaking
a. Learn how to say these following in English.
1) = 4) > 7) 0 10) = 13) +
2) # 5) < 8) [ 1) o 14) /
3) U= 6) > 9) < 12) ©

15



b. Practice saying the Greek alphabet.

a A n H v N t T

p B 0 O & B v Y

y T | o O o O

o A x K 11 ¢ X

¢ E A A p P v ¥

s Z u M o X @
SKILLS DEVELOPMENT

e Reading
1. Pre - reading task
1.1 Use your dictionary to check the meaning of the words below.

triple (adj.) utilize (v.)

conjecture (v.) bequeath (v.)

conjecture (n.) tarnish (v.)

subsequent (adj.) repute (v.) [ be reputed ]

1.2 Complete sentences using the words above.

The busis traveling at..............oooiiiiiiiiiiiiiii i, the speed.
What the real cause was is Open t0...........ooeevviiiieiiinniiniennnnn.

................................................... events proved me wrong.
IS et ettt et e as / to be the best surgeon in Paris.
People’ve ......cooovviiiiiiiin. solar power as a source of energy.
Discoveries...........ocvvuvenn.n. to us by scientists of the last century.
The firm’s good name was badly........................ by the scandal.

Qe oo oW
o
o
P
95

2. Read the text.
FERMAT’S LAST THEOREM

Pierre de Fermat was born in Toulouse in 1601 and died in 1665. Today we
think of Fermat as a number theorist, in fact 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"+y"=z".
Many mathematicians conjectured that there are no positive integer
solutions to this equation if n is greater than 2. Fermat’s now
famous conjecture was inscribed in the margin of his copy of the Latin translation of

16



Diophantus’s Arithmetica. The note read: “To divide a cube into two cubes, a f ourth
power or in general any po wer whatever into two powers of the same denomi nation
above the second is impossible and I 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 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 who first proposed the proposition — P.Fermat.

Comprehension check
1. Answer the following questions.
How old was Pierre Fermat when he died?
Which problem did mathematicians face in the 17 century A.D?
What did many mathematicians conjecture at that time?
Who first gave a proof to Fermat’s theorem?
What proof did he give?
Did any mathematicians prove Fermat’s theorem after him? Who were they?

e e o

2. Are the statements True (T) or False (F)? Correct the false sentences.

a. The German mathematician E.Kummer was the first to find an error in the
argument.

b. With the algebraic “theory of ideals” in hand, Kummer produced a proof for
“most small »”” and many special cases.

c. A general proof has been found for all value of ».

The German mathematician P.Wolfskehl won DM 100.000 in 1908 for the first
complete proof of the theorem.

3. Discussion
Discuss in groups the following question.

17



What is the famous Fermat’s theorem you’ve known?

e Listening and writing
You will hear some equations in words. Write them in formulae.

a. F equals one over two pi times the square roof of LC..................... .
b. E equals sigma T to the power of four.....................ooooiiiiiin, .

c. Capital W subscript s equals two pi small fover capital P................ .

&

Gamma equals W subscript oh over four pi R all times F.................. .

e. Mu subscript oh equals four pi times ten to the power of minus seven capital H
small m to the power of minus one..................cccevvennnnn. .

f. Cequals L over R squared plus omega squared L squared...............

g. V subscript two equals the squared root of open brackets, two e over m times
capital V subscript two, close brackets......................oooiiill .

h. Sigma equals capital M small y small ¢ over capital I, plus capital P over capital
A .

i. Gamma equals four Q over three pi R squared times, open brackets, R squared
minus gamma squared, close brackets.........................oa

TRANSLATION

® Translate into Vietnamese.

1. Fermat’s theorem

The theorem that if @ is an integer and p is a prime that does not divide a, then p does
divide a’'-1; or in congruence notation, a’!'=1 (mod p).
For example, 8*— 1 is divisible by 5. A simple corollary is that, whether p divides a or
not, it must divide a” —a : equivalently a” =a (mod p).

2. Fermat’s last theorem

The conjecture that if the integer # is at least 3 then there are no integers x, y, z, none
of which is zero, satisfying: x" + )" =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.

18



e Translate into English and explain what happened.

Bain fiad quein vagi thdu. Nady lag soi khai triedn thut vo trong fiaii sod so caap.

Cho : a=b

Nhaan 2 vea voui a © d=ab

Trée 2 vea voui b’ . a—b'=ab-b

Phaan tich thagnh thoea soa : (a—b)a+Db)=bla-D)
Chia2veachoa—b : at+tb=b

Thay thed a=b . b+b=b — 2b=b
Chia 2 vea cho b o 2=1

Chuyeén gi fiad xaly ra?

Just for fun

© THE USE OF FOREIGN LANGUAGE

Little mouse: —Mommy! He’s saying something that I don’t understand at all?

Mother mouse: ~ — Silence! It’s our enemy. Don’t go out of the house. That dirty cat
is threatening us.

Little mouse: — How did you understand what he said?

Mother mouse: — Consider it a very good reason to learn a foreign language.

19



UNIT 3

THE PRESENT PERFECT

PRESENTATION
1. Read the text about “Fractions”.
FRACTIONS

Every fraction has a numerator and denominator. The denominator tells you the
number of parts of equal size into which some quantity is divided. The numerator tells
you how many of these parts are to be taken.

Fractions representing values less than 1, like % for example, are called proper
fractions. Fractions which name a number equal to or greater than 1, like % or % , are

called improper fractions. There are numerals like 1% , which name a whole number

and a fractional number. Such numerals are called mixed fractions. Fractions which

1 234

represent the same fractional number like 3°4°6°% and so on, are called equivalent
fractions.
We have already seen that if we multiply a whole number by 1 we leave the number

unchanged. The same is true of fractions when we multiply both integers in a fraction

by the same number. For example, 1><l =l. We can also use the idea that 1 can be

2 2

4
— and so on.

2’374
Now see what happens when you multiply % by % You will have

1 I 2.1 2x1 2

—:1)(—:—)(—: =—,

2 2 2 2 2x2 4
As a matter of fact in the above operation you have changed the fraction to its higher
terms.

expressed as a fraction in various ways

2_6:2_
2

.6 3
Now look at this: —:1= =
ow look at this e 4

8

you have chosen for 1 is =.

. In both of the above operations the number

NN 0| N

. 6 .
In the second example you have used division to change 3 to lower terms, that is to

3 . e . . .
1 The numerator and denominator in this fraction are prime and accordingly we call

such a fraction the simplest fraction for the given rational number.

20



2. Grammar questions

2.1 Why is the Present Perfect tense used in the text?

2.2 Complete the rule:

The Present Perfect is formed with the auxiliary verb

e Speaking

Work in pairs

Answer the questions below.

a. What have you seen if you multiply a whole number by 1?

b. Have you changed the fraction when you multiply % by %?

c. What division have you used to change g to lower terms?

PRACTICE

1. Grammar

1.1 Read the following newspaper extracts and say when these actions took place.
If you do not have information, write “don’t know”.

its freez€
. extended 15 I
China (1) has ding projects

on new capital SPeT

5 31 January 1084 )

tFmanc;lal Times, page
=
<
=
(4]
=
e}

2. announced
3. came

4. warned

5. hit

The seemingly unstoppable
success story of I Sainsbury,
Britain’s biggest supermarket
group, (3) came to an abrupt halt
yesterday when they (4) warned
that profits in the current year
would be substantially lower than
market expectations. The news
(5) hit Sainsbury’s shares, which
(6) plummeted from 481p to
393p.

7. seemed
8. built

1.2 Underline the correct tense.

21

{The Times, page 21, 29 January 1994 )

6. plummeted

9. has survived
10. has paid off

Two years ago 1t (7) seemed as
though Mr Trump might no
longer haye his desk, his
office, his tower. o any of the
rest .Uf the property and casino
émpire he (8) bhuj)t up during
the 1980s. And yet, he (9) ha:
survived, Helped by the
cashflows from pis casiﬂos. he

(10) has paid off 4 Jaro
of his deb. BN

(Financial imes, page 14, 3} January 1994



and then %:% that means you replace /

| —
N W

a. If you write /have written first

have replaced 3 with n.

b. My research adviser find / has found the second chapter of my dissertation too
long.

c. Youdo not divide | have not divided the given quantity into two parts.

d. The professors agree / have agreed to accept these principles as the basis of

their work.
e. Some first year students perform / have performed this relativity simple
operation.
¢ Note

The Present Perfect is also used to express complete actions over a period of
time.

1.3 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 the
developed world.

For example the market in Argentina .................. (rise) by 793% and Mexico
(increase) by 645%. In Asia, the booming market in Thailand ............. (go up) by
364%,and investors in the Philippines .................. (see) a return of 204%. The
major developed nations ............... (not / manage) to make 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.

2. Speaking

Practice saying these expressions.

2.1 Fractions
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2.2 Equations

a) x= c d) V=IR
A 1,11

c) I=a+(n-1)d f) v=u+at

SKILLS DEVELOPMENT

e Reading and speaking

1. Pre — reading task

Discuss in groups the following problem.
What is the difference (distinction) between two math terms: “natural numbers” and
“cardinal numbers”. Is the number 5 natural or cardinal?

2. Reading

Read the text to get more information about J.E.Freund’s System of Natural
Numbers Postulates.

J.EFREUND'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. 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: 1If 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 is 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

. 1
fractions 1, —,

2°3°4 and so on, satisfy the axioms similarly. From Peano’s five rules
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we 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 as @ + 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, thena+b=5+a
Postulate No.3: If a, b and ¢ 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: 1f a and b are natural numbers, then ab = ba
Postulate No.6: 1f a, b and ¢ are natural numbers, then (ab)c = a(bc)
Postulate No.7: 1f a, b and ¢ are natural numbers, then a( b+ c)=ab + ac
Postulate No.8: There is a natural number called “one” and written 1 so that if ¢ is an
arbitrary natural number, then a.1 =a
Postulate No.9: If a, b and ¢ are natural numbers and if ac = bc then a = b
Postulate No.10: 1f a, b and ¢ are natural numbers and ifa +c=b+cthena=5b

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 thatb+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.

Comprehension check
1. Answer the questions.

How many axioms did the Italian mathematician Peano give? What were they?
Which axiom is the most important? Why?

What does Peano’s theory state in essence?

What can we state from Peano’s five rules?

Who developed these axioms? What did he do?

How useful is Freund’s system of 12 postulates?

Mo a0 o

2. Work in pairs
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a. Complete the formulae written by Freund’s system of 12 postulates.

If a, b, ¢ are natural numbers:

a+tb et a(b+c) e et
(a+ b)+c =i, a.l D rererre e e naeseraeseraes
ab S evessarssansentessasssneres ac =bc D e
(ab)c e S Atc=b+C = i,

b. Practice speaking them based on the 12 postulates.

e Listening and speaking
1. Pre — listening

The following words are used in the listening paragraph.

branch (n.) set (n.)
collection (n.) signify (v.)
capital letter (n.) symbol (n.)
belong (v.) synonymous (adj.)
Work in pairs
Look at these symbols.
aes
beS

What do they mean?

2. Trytofill in the gaps with the words you hear.

Inall (1).ccovvviiiiiiiii. 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 (3).......cccvviiiiininne. and
(€ P are undefined but are taken to be (5)..............ccooeiinin. .

A description, or a property of the objects which (6)......................... to a set must

be clearly stated.

We note that an object which belongs to a set may itself be a set. If an object belongs
toaset,itiscalleda (7)...................... or (8).ccovvvvvnnnnn. of that set.

The symbol a€S means that a is an element of the set S. It is customary, in
elementary set theory, to denote sets by (9).............. and elements of sets by
(10) e .Also b¢ S signifies that b is not an element of S.

3. Give some examples of sets.

TRANSLATION

® Translate into Vietnamese.
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1. A set Aof real numbers is said to be inductive if, and only if, le Aand x€ A
implies (x+1)e 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.

e Translate into English.

1. N€uA va Bla cdctdp hgp va x € A kéo theo x € B thi ta néi A 1a tdp hgp con
cla B va ta vi€t A c B.

Néu A 1a tap hgp con clia B va c6 it nhdt mot phan tif cda B khong phai 1a phan
tl cia A thi ta néi A 1a tdp hdp con thuc su cia B.

3. Hai tip hdp A va B 1a biing nhau, khi va chi khi A = B va B C A.

Just for fun
© A LESSON IN SUMMATION
The teacher: — If your father can do a piece of work in one hour and your mother
can do it in one hour, how long would it take both of them to do it?
A pupil: — Three hours, teacher!
The teacher:  — Why?
The pupil: — I had to count the time they would waste in arguing.
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UNIT 4

DEGREES OF COMPARISON

PRESENTATION

1. Read the following text.

SOMETHING ABOUT MATHEMATICAL SENTENCES

A mathematical sentence containing an equal sign is an equation. The two parts of
an equation are called its members. A mathematical sentence that is either true or false
but not both is called a closed sentence. To decide whether a closed sentence containing
an equal sign is true or false, we check to see that both elements, or members of the
sentence name the same number. To decide whether a closed sentence containing an #
sign is true or false, we check to see that both elements do not name the same number.

The relation of equality between two numbers satisfies the following basic axioms
for the numbers a, b and c.

Reflexive: a=a.
Symmetric: Ifa=bthenb=a.
Transitive: Ifa=band b=cthena=rc.

While the symbol = in an arithmetic sentence means is equal to, another symbol #
, means is not equa [ to. When an = sign is replaced by # sign, the opposite meaning is
implied. (Thus 8 = 11 — 3 is read eight is equal to eleven minus three while 9 + 6 # 13 is
read nine plus six is not equal to thirteen.)

The important feature about a sentence involving numerals is that it is either true
or false, but not both. There is nothing incorrect about writing a false sentence, in fact in
some mathematical proofs it is essential that you write a false sentence.

We already know that if we draw one short line across the symbol = we change it
to #. The symbol # implies either of two things — is greater than or is less than. In other
words the sign # in 3 +4 # 6 tells us only that numerals 3 +4 and 6 name different
numbers, but does not tell us which numeral names the greater or the lesser of the two
numbers.

To know which of the two numbers is greater let us use the conventional symbol <
and > . < means is less than while > means is greater than. These are inequality symbols
because they indicate order of numbers. (6 < 7 is read six is less than seven, 29 > 3 is read
twenty nine is greater than three). The signs which express equality or inequality
(=,#,<,>) are called relation symbols because they indicate how two expressions are
related.

2. Work in pairs

2.1 Express the symbol =, =, >, < in arithmetical sentences.
Example: x>y: —Isxequalto)?
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—No, x is greater than y.
a) a=b?
b) a#f
¢) 3b+2c>1
d) x> —x<0

2.2 How are the symbols =, #, <, > read?

3. Grammar questions

— When do youuse  —er/—est
—ier | —iest ?
more | most
— Whendoyouuse as...as
as many ... as
as much ... as
the same ... as ?
similar to
the same
— Whendo youuse notas ...as
...—er than
more ... than ?
fewer ... than

PRACTICE
1. Grammar
1.1 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

1.2 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. I could solve quicker than he because the equation given to me was.......... (easy) the
one he was given.

c. The remainder in this operation of division is ................. (great) than 1.

d. The name of Leibnitzis ................. (familiar) to us as that of Newton.
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e. Laptops are .............cccoevennnnn. (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.

1.3 Look at the table of word processing packages below and write ten sentences
comparing the products advertised.

Examples: ~ Upword is more expensive than Just Write.

Ami Pro 2.0 has the largest spell check dictionary.
Word processors

Features
=]
oF o &
® o S
N & O 8 3 g X700
~<\°°§\ & 6&‘ Q‘}Q@. @' & ¢<°\e;°00°
N 2 S C R %o Wl
Qa,;}\oe. <22 \)\\ & ‘c\\ Fhd e
Product Price o"3"y AV O ISR comments Supplier and tel. no.
Ami Pro 2.0 £445 | 135,000 . e/e e |e e & o Drawing, charting, image Lotus
processing 0784 455445
JustWrite £199 | 100,000 g e|®|® e @& & Tableeditor, DDE support Symantec
0628 776343
Professional | £249 | 130,000 bl g e|e|®|®| ® Harvard graphics import Software Publishing
Write Plus 0344 B67100
Upword £395 | OCED Ll B ele| e & & DDE links with DOS and Wang
Windows 081 568 9200
Word for £445 | 130,000 elee/® |0 & le & & ManyDTP capabilities, plus | Microsoft
Windows 2 drawing and charting tools | 0734 270000
Wordperfect | £399 Ll Il ol ©j®|®| e powerful macrocommand | Wordperfect Corp.
for Windows language 0932 850500
Wordstar for | £399 eleje/ e e/ 8 o o e Keystrokecompatiblewith Wordstar International
Windows Wordstar 6 081 643 8866
2. Speaking
Read out these expressions.
X=y yUO 5
X#Yy x<10
x=10 y=10
x—0 xay
x<5 X0
x>5 x=12
yl 5 x=0

29



3. Writing
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)' ............... and (powerful)’
.................. are mainframe computers. Minicomputers are (small)® ......... ... than
mainframes but are still very powerful. Microcomputers are small enough to sit on a
desk. They are the (common)* ................ type of computer. They are usually
(powerful)’ ................. than minicomputers.

Portable computers are (small)® .............. than desktops. The (large)’ .........
portable is a laptop. (Small)® ............... portables, about the size of a piece of
writing paper, are called notebook computers. Subnotebooks are (small)’ ..............
than notebooks. You can hold the (small)'® ............... computers in one hand. They
are called handheld computers or palmtop computers.

SKILLS DEVELOPMEN

e Reading and speaking
1. Pre - reading task
Sometimes you see problems expressed like this:
7x—-3>2x+7
Solution: Using the properties we write in turn:
Tx—-3>2x+7
Tx—=2x>7+3
5x>10
x>2
The solution, then, is all values of x greater than 2.
% What is 7x — 3 > 2x + 7 called in math?
¢ Which properties do you use to solve the problem?

To find more information, read the text about “Inequalities”.

2. Read the text below.

INEQUALITIES

An inequality is simply a statement that one expression is greater than or less
than another. We have seen the symbol a > b, which reads “a is greater than ” and a
< b, which reads “a is less than »”. There are many ways in which to make these

statements. For example, there are three ways of expressing the statement “a is greater
than b

e a>borb<a
e a—-b>0;a—>b isapositive number.
e a—b=n;nisapositive number.
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If an expression is either greater than or equal to , we use the symbol >, and
similarly, < states is less than or equal to. Two inequalities are alike in sense, or of
the same sense, if their symbols for inequality point in the same direction. Similarly,
they are unalike, or opposite in sense, if the symbols point in opposite directions.

In discussing inequalities of algebraic expressions we see that we can have two
classes of them:

1. If the sense of inequality is the same for all values of the symbols for which its
members are defined, the inequality is called an absolute or unconditional
inequality.

Ilustrations: X*+1P>0, x#0 or y#0

n<4

2. If the sense of inequality holds only for certain values of the symbols involved,

the inequality is called a conditional inequality.

[lustrations: x+3< 7, true only for values of x less than 4;
x>+ 6 < 5x , true only for x between 2 and 3.

The inequality symbols are frequently used to denote the values of a variable
between given limits. Thus, 1 < x <4, states “values of x from 1, including 1, to 4 but
not including 4”, i.e., x may assume the value 1 and from 1 to 4 but no others. This is
also called “defining the range of values”.

X’ +6<5x for 2<x<3
Properties:
a. The sense of an inequality is not changed if both members are increased or
decreased by the same number.
Ifa>b,thena+x>b+xanda—x>b—x

b. Ifa>b and x>0, then: ax>bx and £>2
X X
c. Ifa>b and x<0,then: ax<bx and ﬁ<é
X X
d. Ifa, b and n are positive numbers and a > b, then: a" >b" and Ya >4b
e. Ifx>0,a>banda, b have like signs, then: £<%

We can illustrate these properties by using numbers.

[lustrations:
(1)  Since4>3,wehave 4+2>3+2 as 6>5

(2)  Since 4>3,wehave 4(2)>3(2) as 8>6
(3)  Since 4>3,wehave 4(-2)<3(-2) as —8<—6

(4)  Since16>9,wehave 16 >/9 as 4>3

. 2 2 1 2

(5)  Since 4>3,wehave 4< 3 as 2< 3
The solutions of inequalities are obtained in a manner very similar to that of obtaining
solutions to equations. The main difference is that we are now finding a range of
values of the unknown such that the inequality is satisfied. Furthermore, we must pay
strict attention to the properties so that in performing operations we do not change the

sense of inequality without knowing it.
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Comprehension check
1.  Answer the questions.

a. What is an inequality in maths?

b. What does the following mean: a > b?

c. Which symbol do we use to signify an expression “is either greater than or equal
t0”?

d. When are two inequalities like or unlike in sense?

e. Do you know any kinds of inequality?

2. Writing
State the expression “ a is greater than b ” in different ways.
3. Work in pairs

Illustrate 5 properties of inequality by using number.
(1) Since4>3,wehave 4+2>......... )

(2) Since4>3,wehave .........ccc.......
(3) Since4>3,wehave ...................
4 Sincel6>9,wehave .................. .
(5) Since4>3,wehave .................... :

e Listening

1. Pre - listening task
1.1  Look up inyour dictionary to find the meaning of the following
words.

— remarkable (adj.) —tend (v.)
— identity (n.) — limit (n.)

1.2 Put the correct forms of the given words into the spaces below.
a.He............... to extreme views.
b. Heisaboy whois ............... for his stupidity.
c. The cheque will be cashed on proofof ............... .
d. No fishing is allowed within a twenty mile............ :

2. Listening

You will hear a conversation about symbols and signs in maths language. Listen
and fill in the gaps.

Mathematical Signs and Symbols
A:How ............... in the language of maths?

B: As far as I know, ............... , hot less, and of various categories: symbols of
math objects, relations and operations.

A: Which symbol or signis .................. ?



B: Certainly, it’s the ............... , which is translatable as “is another name for”. Such
basic maths concepts as an ............... (e.g., aaa=a’ ), an ............ (e.g.,
ab=ba),an ............... (e.g.,2x+5=11) all involve this sign.

A: The equality sign is basic in maths, sure enough. However, among numerous
symbols and signs, one is............... , with the big meaning: “c0”. How should
WE.wiiiinannnn. it?

A: Is there any need to go out of this world to locate ............... ?

b

B: In the scientist’s mind, it’s an abstract concept. In the calculus “ow” means
................ and nothing more. In algebra we must use the symbol for a variable

3. Listen again and check your answer.

4. Post-listening

a. Give some signs you often use in maths? Which sign do you think is the most
important?
b. How can you pronounce the symbol “ o0 ”’? What does it mean?

TRANSLATION
e Translate into Vietnamese.

One and Zero

The ONE stood itself up tall and thin as a rod, and imagining itself a flagpole,
swaggered from town to town, gathering up simple minded and empty ZEROS.
“Follow me! We’ll be invincible! A few friends will make us thousands, and with a
few more we’ll be millions!”

The mathematician watched the procession.

“Wonderful!” he laughed. “A few buglers make a big shot.”

e Translate into English.

1. Nhitng s6 16n hon zero 13 cdc s6 dudng, nhitng s& nhd hon zero 1a cdc s6 Am.
2. Néua, b, x 12 ba s6 nguyén duong bat ky, ma a + x = b + x thi suy ra a = b.
3. Néua, b, x 12 ba s6 nguyén dudng bat ky, ma ax = bx thi suy ra a = b.
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UNIT 5

— ING ENDING FORMS

PRESENTATION

1. Read the passage below.

There is much thinking and reasoning in maths. Students master the subject matter
not only by reading and learning, but also by proving theorems and solving problems.
The problems therefore are an important part of teaching, because they make students
discuss and reason and polish up on their own knowledge. To understand how
experimental knowledge is matched with theory and new results extracted, the
students need to do their own reasoning and thinking.

Some problems raise general questions which discussion of, can do much to
advance your understanding of particular points of the theory. Such general
questions ask for opinions as well as reasoning; they obviously do not have a single,
unique or completely right answer. More than that, the answers available are
sometimes misleading, demanding more reasoning and further proving. Yet,
thinking your way through them and making your own choices of opinion and then
discussing other choices is part of a good education in science and method of
teaching.

2. Underline all — ing forms in the passage.
3. Compare these sentences.

a. Students need to do their own reasoning and thinking.

b. Thinking your way through them and making your own choices of opinion and then
discussing other choices is part of a good education in science.

c. The answers available are sometimes misleading, demanding more

reasoning and further proving.
i. In which sentence is the — ing form used as a subject?

ii. In which sentence is the — ing form used as an object?
iii. In which sentence does the — ing form modify a noun?

4. Complete the rules.

a. When the — ing form is used in the same way as a ............. ,l.€.a8a .iieinnt. or
............ , it is a gerund.
b. When the — ing form is used as an............. , 1.e. it modifies a ......... , 1t is a
present participle, functioning as an adjective.
PRACTICE

® Grammar
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1. Read the statements and identify the function of the — ing forms as a subject, an
object, a complement or a modifier.

Fibre optic cable can be used for linking computers.

The locating point on the y—axis will give the first point on the line.

The difference can be found from performing the operation of subtraction.
He succeeded in coming on time.

His drawing line has cut the segment exactly.

opo o

2. Complete the sentences with the — ing form of an appropriate verb from the list.

perform — find — link — know — keep up — receive — multiply — send

...... with the latest news of your favourite team is easy on the Web.

They have circuits for ............ arithmetic operations.

One of the most useful features of the Internet is ....... and ......email.

The product may be found by ............ the factors contained in the given
mathematical sentence.

Search engines are a way of ............ information on the Web.

............ the properties of equality will help you decide whether a sentence is
true or false.

/o o

o

3. Speaking
Work in pairs to make a conversation following the example.

Example: draw pictures on a computer? (use graphic package)
— — How do you draw pictures on a computer?
— By using a graphic package.

find a website? (use a search engine)

select an option on a menu? (click the mouse)

increase the speed of your computer? (add memory)

end a search on the web? (select the stop button)

form a ray? (extend a line segment in only one direction)

locate the point in the plane? (apply your knowledge of geometry)

mo Qo o

4. Continue the conversation and practise in pairs.

Example: A: It is important to know these rules.
B: Yes, knowing these rules is important.
a. A: [Itisdifficult to locate the point in space.
B: Yes, oo,
b. A: It was very necessary to produce that information.
B: Yes, oo,
c. A: Itwill be interesting to find that result.
B: Yes, covviiiinnnns
d. A: [Itisimportant to discuss the problem today.
B: Yes, coviiiiiiinnnn.
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e. A: It was easy to solve the problem.
B: Yes, covviiiinnns

e Vocabulary
Indefinite pronouns

Indefinite pronouns refer to people or things generally rather than specifically. They
are used when the speaker or writer does not know or doesn’t have to say exactly who
or what is referred to.

1. Complete the column with the indefinite pronouns.

one body thing where
some someone somebody something somewhere
any
no
every

2. Fill in the gaps with one of the definite pronouns above.

a. Weknow ...........oooooiiiiil. about his work.

b. Wasthere ....................l sign between these numerals?
Cr et confuses these basic terms.

do o is ready for the experiment.

e. Didyou find the same result ........................... ?

f knows this familiar theorem.

g. Thereisnot ..............ooeveinnnn. here who knows this subject.
h.  You can find this book ................c.oooiiiii.

i.  Therearenot ................ceevnnnn. books on mathematics there.
Jo of our students, will take their exams today.

SKILLS DEVELOPMENT

e Reading
1. Pre — reading task

Here are some words related to geometry:
point, endpoint, line, line segment, ray, subset.

Check that you understand their meanings. Fill in the gaps using the words above.

a. Wecannamethe .................. by using Latin alphabet letters.

b. <«>isthesymbolof.................. AB.

c.  The symbol AB isused for.................. AB.

d. Thetwo............ ateach end of a......... segment are called .........

e. ABisusedfor............ AB.

f. or measuring their land, for building pyramids, and for defining volumes. The

Egyptians were mostly concerned with applying geometry to their everyday
problems. YA partofalineisa .................. of a line.
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2. Read the passage below.
POINTS AND LINES

Geometry is a very old subject. It probably began in Babylonia and Egypt. Men
needed practical ways fet, as the knowledge of the Egyptians spread to Greece, the
Greeks found the ideas about geometry very intriguing and mysterious. The Greeks 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 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 and a line.

The world around us contains many physical objects from which mathematics has
developed geometric ideas. These objects can serve as models of the geometric figures.
The edge of a ruler, or an edge of this page is a model of a line. We have agreed to use the
word line to mean straight line. A geometric line is the property these models of lines
have in common; it has length but no thickness and no width; it is an idea. A particle of
dust in the air or a dot on a piece of paper is a model of a point. A point is an idea about
an exact location; it has no dimensions. We usually use letters of the alphabet to name
geometric ideas. For example, we speak of the following models of point as point A,
point B and point C.

We speak to the following as line AB or line BA.

AL
v=F

The arrows on the model above indicate that a line extends indefinitely in both
directions. Let us agree to use the symbol <> to name a line. AB means line AB. Can

you locate a point C between A and B on the drawing of AB above? Could you locate
another point between B and C? Could you continue this process indefinitely? Why?
Because between two points on a line there is another point. A line consists of a set of
points. Therefore a piece of the line is a subset of a line. There are many kinds of subsets
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of a line. The subset of AB shown above is called a line segment. The symbol for the

line segment AB is AB . Points A and B are the endpoints, as you may remember. A line
segment is a set of points on the line between them. How do line segment differ from a
line? Could you measure the length of a line? Of a line segment? A line segment has
definite length but a line extends indefinitely in

each of its directions.

Another important subset of a line is called a ray. That part of MN shown below
is called ray MN. The symbol for ray MN is MN .

A ray has indefinite length and only one endpoint. The endpoint of a ray is called

its vertex. The vertex of MN is M. In the drawings above you see pictures of a line, a
line segment and a ray — not the geometric ideas they represent.

Comprehension check
1. Are the statements True (T) or False (F)? Correct the false sentences.

a. A point is an idea about any dot on a surface.

b. A point does not have exact dimension and location.

c. We can easily measure the length, the thickness and the width of a line.
d. A line is limited by two endpoints.

e. A line segment is also a subset of a line.

f. Although a ray has an endpoint, we cannot define its length.

2. Answer the following questions.

a. Where did the history of geometry begin?

b. Who was considered the first starting geometry?

c. What was the name of the mathematician who first assembled Greek
geometry in a logical sequence?

d. How have mathematicians developed geometric ideas?

e. Why can you locate a point C between A and B on the line AB?
f. How does a line segment differ from a line, a ray?

3. Writing
Based on the reading text, continue the following definitions.

A POINE IS o ettit e .
ATINE IS o et .
C. AlNESEZMENt IS ...ouviinriniiii e .

o
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Ao ATay s oo :

® Listening
How to find a Website for information that you need.

1. Pre - listening task
Have you ever found a Website for your information? Is it easy to do?
Check the meaning of these phrases. Put them in the correct order to describe

stages for finding a Website:
— click a search button — fill in a form

click on the bookmark — search the Web
— store a hyperlink

— display a webpage

2. Listen to the tape. Complete the sentences and put them in the correct logical order.
1 for the information you need by usinga ...............
Oneofthe .................. search engine is called ...............
After searching the Web, it ..................

information you are looking for.

to the webpageina............ Of ..uen... ofthe ......... .

on a search webpage to indicate what you’re looking for. Then
to start the search engine.

onthe ............... .

to the websites that contain the

To return to the Webpage, ............

TRANSLATION
Translate into Vietnamese.
1. The geometry of line — called one—dimensional geometry — includes the study of lines,
rays, and line segments.
2. A line is determined by any two distinct points on it. For example, AB, BA, CA,

AC, BC, CB are different designations for the line shown in figure 1. Similarly,

EF and EG are different designation for the ray shown in figure 2. Finally, the
line segment shown in figure 3 may be designated either as MN or NM . It can be
seen that the two points M and N completely determine the line segment.
A BC F G FE M N
Fig.3

Fia.1 Fig.2
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UNIT 6

MODAL VERBS

PRESENTATION
1. Read the passage.
SOME ADVICE FOR BUYING A COMPUTER

Computers can do wonders, but they can also waste a lot of your money unless
careful consideration goes into buying them. People thinking of buying a computer
system should admit that they know very little about computers. They must realize
that the computer sales people don’t always know how their business works.

It is essential that buyers should get outside advice, not necessarily from
consultants but from other executives who have had recent experience in buying a
computer system. Also, they have to see systems similar to ones under consideration
in operation. Because their operations will have differences that must be
accommodated, they should find out what would be involved in upgrading a system.

The important thing to know before buying a computer is the financial situation
of the supplier because computer companies come and go and not all are financially
stable. The prospective buyer should demand that every detail be covered in writing,
including hardware and software if they are supplied by different companies. There’s
nothing wrong with computers themselves, it’s how and why they are used that can
cause problems.

Underline all the modal verbs in the text.

2. Grammar questions
a.  Look at the sentences below.
Buyers should get outside advice.
They have to see systems similar to ones under consideration, in operation.
They must realize that the computer sales people don’t always know how their
business works.

Complete the rules.
— Should, must, have to are used with .....................
— Theyare .................. forms in all persons, except ..................

b. Workin pairs

Answer these questions.
— Which modal verb is used to give advice or mild obligation?
— Which ones are used to express strong obligation?

¢ Note 1

a.  Must and have to are used to express strong obligation but must is personal. We
usually use must when we give our personal feelings:
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Example: — 1haven’t seen Ann for ages. | must phone her tonight.
Have to is used for facts, a rule or a law.
Example: — When you drive in England, you have to drive on the left.

b.  For a past obligation, it’s necessary to used had to.
Must can not be used to mean a past obligation.
Example: — He had to phone her late at night to talk about that.

c.  The negatives “mustn’t” and “don’t have to” also have different meanings.
+ You mustn’t do something = It’s necessary for you not to do it:
— It’s a secret. You mustn’t tell anyone.
+ You don’t have to do something = You don’t need to do it but you can if you want.
— Idon’t have to get up early at weekends.

PRACTICE
1. Grammar
Complete sentences using should, must or have to with the verb in brackets.

a. It has been required thathe ............... (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. YOUu .....oovinninnnn. (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. ITthinkyou................. (illustrate) this problem in the figure. This may be the
easiest way.
h. In geometry, set notation and language ............... (clarify) matters.
i. Apolygon............... (not have) less than 3 segments.
[
2. Speaking

Work in groups

Use the words and phrases given below.

— do your homework regularly / read books / go to the library / prepare your
lessons / search information in the Web ...

sit in rows / sit in particular seat / listen carefully to the teacher / take note /
discuss / practice / ask the teacher ...

Discuss the two questions.

a. What should you do to succeed in your studying?
b. What do you have to do when you are in class?

[
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¢ Note 2

The modal verbs are also used in the structure:

Modal + have + past participle

+ Could / can / may / might + have + past participle is used to indicate a past
possibility or a possibility in the present.

Example: A pictorial representation of polygons could have been given in

figures.

+ Must + have + past participle expresses a logical conclusion. The speaker
assumes something to be true from the facts that are available but not absolutely

correct.
Example:  He has well informed of the theorem, so his solution must have been
true.
[
PRACTICE
1. 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  (radix), the use of the symbol v/ for
square root had become quite standard.

f. Descartes’ geometric representation of negative numbers ............... (help)
mathematicians to make negative numbers more acceptable.

2. Speaking
Two colleagues are rearranging a meeting. Complete the conversation with: can /

can’t, be able to / been able to and then work in pairs to practice the dialogue.

Helen: Jane, I'm afraid that I won’t be able to see you on Friday. I’ve got to see

some clients and they make it any other time.

Jane: Don’t worry, we easily meet next week. How would Tuesday
morning suit you?

Helen: That’s fine. I come and pick you up at the station.

42



Jane:

That’s very kind of you, but my car will be back from the garage, so will
drive up.

Helen: I’'m sorry about the delay.

Jane:

That’s fine, really. I haven’t do much work on the proposal, and
now [’ve got an extra weekend. I'll look at it in more detail.

SKILLS DEVELOPMENT

e Reading

1. Pre — reading task

¢ &~

Use your dictionary to check the meaning of these words.

theorem (n.) stretch (v.) total (adj.)
region (n.) ancient (adj.) area (n.)

Fill in the gaps using the words above.

— Why doyouhaveto.................. these ropes?
— To hang up these wet clothes.

The proofofthe ........................ stated seemed rather complicated.

The .......oooooiil. Egyptians believed that light travels from our eyes to the
objects we look at, rather than from the objects to our eyes.

The kitchenhasa/an ....................... of 12 square metres.

The sum of the four triangles makes the ............ area of this square.

This ..coooviiiiiiin, of the area is dashed.

2. Read the text below.
THE PYTHAGOREAN PROPERTY

The ancient Egyptians discovered that in stretching ropes of lengths 3 units, 4

units and 5 units as shown below, the angles formed by the shorter ropes is a right
angle (Figure.1). The Greeks succeeded in finding other sets of three numbers which
gave right triangles and were able to tell without drawing the triangles which ones
should be right triangles, their method being as follow. If you look at the illustration
you will see a triangle with a dashed interior (Figure.2).

Fig. 1 \ i /

Each side oig t is used as the side of a square. Count the number of small

triangular regions in the two smaller squares then compare with the number of
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triangular regions in the largest square. The Greek philosopher and mathematician
Pythagoras noticed the relationship and was credited with the proof of this property.
Each side of right triangle was used as a side of a square, the sum of the areas of the
two smaller squares is the same as the area of the largest square.

Proof of the Pythagorean Theorem

We would like to show that the Pythagorean Property is true for all right angle
triangles, there are several proofs of this property.

a b h < A
! b2 ="
a| a’ ! ah a a a,/’ \ 4 a
c _____ :- _____________ P‘\ ‘\
1 \ \
a i \‘ p2 \‘
b ﬂhi b2 b b \\ \\ b
h H a_b\\ ,," »
Fig. 3 i >\ -7 ab/2
N
a b a b
Fig. 4 Fig. 5

Let us discuss one of them. Before giving the proof let us state the Pythagorean
Property in mathematical language. In the triangle (Figure.3), ¢ represents the measure
of the hypotenuse, and a and b represent the measures of the other two sides. If we
construct squares on the three sides of the triangle, the area — measure will be a?, b”
and ¢’. Then the Pythagorean Property could be stated as follows: ¢* = a* + b*. This
proof will involve working with areas. To prove that ¢*=a”+ b* for the triangle
above, construct two squares each side of which has a measure a + b as shown in
figure 4 and figure 5.

Separate the first of the two squares into two squares and two rectangles as
shown in figure 4. Its total area is the sum of the areas of the two squares and two
rectangles.

A=d"+2ab+ b

In the second of two squares construct four right triangles as shown in figure 5.
Are they congruent? Each of the four triangles being congruent to the original triangle,
the hypotenuse has a measure c. It can be shown that PQRS is a square, and its area is
¢*. The total area of the second square is the sum of the areas of the four triangles and
the square PQRS.

A=+ 4(% ab)
The two squares being congruent to begin with, their area measures are the same.
Hence we may conclude the following:
& +2ab+b? =2 +4(%ab)
(a*> +b*)+2ab=c*+2ab

By subtracting 2ab from both area measures we obtain a* + b* = ¢* which proves the
Pythagorean Property for all right triangles.
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3.

Comprehension check
Which sentences in the text answer these questions.

Could the ancient Greeks tell the actual triangles without drawing?

Which ones would be right triangles?

Who noticed the relationship between the number of small triangular regions in
the two smaller squares and in the largest square?

Is the Pythagorean Property true for all right triangles?

What must one do to prove that ¢* = a* + b* for the triangle under consideration?
What is the measure of the hypotenuse in which each of the four triangles is
congruent to the original triangle?

Choose the main idea of the text.

The Pythagorean theorem is true for all right triangles and it could be stated as

follows: ¢ =a’+ b’
The text shows that the Pythagorean Property is true for all right triangles.

The Greek mathematician, Pythagoras contributed to maths history his famous

theorem which was proved to be true for all right triangles.

Speaking
Work in pairs. Prove the Pythagorean Theorem using numbers.

e Listening and speaking
1. Look at the figure of a circle.

2. Listen to the tape and complete the description of this circle.

o a6 o

Acircleisa ............... all of which are at a fixed distance froma ......
The given point Cis ............... .

The line segment AC is ............... :

We call the line segment EA ...............

The line that goes around the circle is called ............... .

Point A and point E are saidtobe ............... the circle.
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g. Point B and point C are ............... of the circle.
h. PointDis............... to the circle.
3. Speaking

Try to describe a circle using a figure of it.

TRANSLATION
Translate into Vietnamese.

1. An angle is the union of two rays which have a common endpoint but which do
not lie on the same line.

2. Since an angle is a union of two sets of points, it is itself a set of points. When
we say “the angle ABC” we are talking about a set of points — the points lying
on the two rays.

3. Two angles occur so often in geometry that they are given special names. An
angle of 90 is called a right angle and an angle of 180" is called a straight angle.

Just for fun ©
Teacher: If the size of an angle is 90°, we call it a right angle.
Pupil: Then teacher, should we call all other angles wrong angles?
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UNIT 7

INFINITIVE after ADJECTIVES - INFINITIVE of PURPOSE

PRESENTATION 1

Read the following passage.

MATHEMATICAL LOGIC

In order to communicate effectively, we must agree on the precise meaning of the
terms which we use. It’s necessary to define all terms to be used. However, it is
impossible to do this since to define a word we must use others words and thus
circularity can not be avoided. In mathematics, we choose certain terms as undefined
and define the others by using these terms. Similarly, as we are unable to define all
terms, we can not prove the truth of all statements. Thus we must begin by assuming
the truth of some statements without proof. Such statements which are assumed to be
true without proof are called axioms. Sentences which are proved to be laws are called
theorems. The work of a mathematician consists of proving that certain sentences are
(or are not) theorems. To do this he must use only the axioms, undefined and defined
terms, theorems already proved, and some laws of logic which have been carefully
laid down...

Grammar questions

In the passage there are three examples of the pattern adjective + infinitive.
Example: It’s impossible to do this.
Find the other two.

¢ Note 1

1. Many adjectives can be followed by infinitives. This is common when we are
talking about feelings and reactions.

Example:  I’m sorry to disturb you.
She was very pleased to see me.

2. Infinitive can be used in the structure with a preparatory subject “ it ”.

Example:  It’s difficult to find the answer.
means: To find the answer is difficult.
infinitive phrase = it

PRACTICE

1. Work in pairs to decide which of the following adjectives can be used in the
sentences “ He was ... to see her ”.
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Example: He was happy to see her.
afraid, anxious, nervous, fine, lazy, happy, beautiful, lucky, ready, right,
intelligent, surprised, unusual, well, willing, wrong.

2. 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.

a. To select two points on a line, labeling them and referring to the line in this way is
more convenient.

d. To distinguish the elements ofa 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.

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

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

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

clear.

D e e
1. To give your full name is compulsory.

e

3.1 Make sentences using the ideas given:
— your writing / impossible / read
— useful / use / heating pad
— necessary / read carefully / theorem / beforehand
— silly / get upset / small things
— equation / difficult / solve
— important / drink / lots of liquids.
— unfair / criticise him
3.2 Continue these sentences using ideas in example 3.1.

Example:  1like John very much. It’s very interesting to talk to him.
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a. | must ask my teacher because
b. You shouldn’ t be annoyed about that. .................. .
c. Youwrite awfully. .....................
d. Ithink he wasn’t intentional. .....................
e. I’ve gotatemperature .....................
f. Don’t hurry. You should look at the theorem first, .............. .
g. What should you do for a backache? —.................. .

PRESENTATION 2

Read the sentences.

To solve this equation multiply each term in it by the quantity that proceeds it. The
important step in solving such a problem is to read the problem carefully to
understand it correctly. In order to leave the number unchanged in value we multiply
it by the same power of ten .........

Grammar questions

Answer the following questions.

1.  Why must we multiply each term in the equation by the quantity proceeding it?
2. Why must we multiply the number by the same power of ten?

In the sentences above, the infinitive is used to express purpose. Read the
passage in the presentation I again and find some more examples of the infinitive of
purpose.

¢ Note 2

+ We can use “to—infinitive” to say why somebody does something.
Example: To check the result of addition you have to subtract this number from the sum
obtained.
+ In order to ..., so as to ... are common before be, know, have and before other verbs
in a formal style.
Example: — She studied English in order to have a better job.
— I came to Britain so as to know more about British culture.

PRACTICE
1. Grammar

1.1 Change the following sentences using to—-infinitive for purpose.

Example: 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.
We must know the details because we want to understand the situation.

a.
. . . .

b. You must do the followmg because you want to operate th1s machine.
_)
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c. He put the figures in a table because he wants to look at the data.

—.

table.

d. He included the empty set at the beginning because he wants to have a complete

e. We made a conjecture and then proved this because we want to have the correct

procedure.

1.2 Match aline in A with a line in B.

A

B

a. We apply the Euclidean algorithm
b. We use the symbol €

c. We use the braces { }

d. To clarify this idea

e. To fix our thoughts

f. We draw a picture

g. To find the negation of some statements,

h. In order to introduce the concept of
measure,

2. Speaking

Work in pairs

to denote sets.
let us use the unit circle.

to mean “ is an element of ™.

we return to one—dimensional geometry
and line segments.

we must find a statement that
conforms to the rule stated above.
linear

to express GCD as a

combination.
to show the physical realization on this
vector sum.

we present some examples of set.

2.1 Ask and answer the questions using phrases in the box.

e understand the situation

® know the truth

® check the result of addition
® hear everybody’s viewpoint

® know which of two unequal numbers is larger

a.  Why do you have to subtract this number from the sum obtained?
b.  Why do you need a more exact description?
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c.  Why must you make sure that you have considered every detail?
d. Why must one know the detail?
€.  Why do you question everyone?

2.2 Complete the following sentences.

a. In order to speak Englishwell ..........................l
b. In order to communicate effectively .............................
c. In order to find the difference ...
d. To make sure that everything is correct ........................

e. Tobecome a good student ............cccovvviiiiiiiiiinenann.n.

=

To getascholarship ...........cooiiiiiiiiiii e,

SKILLS DEVELOPMENT
e Reading
1. Pre -reading task

1.1 We know the noun “operation” (such as “the set operation” in the text) is formed by
adding suffix —tion that has the meaning “the act of”. Use suffix —tion or —ation to
form the nouns from the following verbs:

interpret react locate
communicate concentrate represent
relate multiply

1.2 State the Cartesian product.

2. Read the text.
THE COORDINATE PLANE
Now we want you to consider two sets: A and B, such that A= {a, b, c} and
B={d, e}. We will form a new set from sets A and B, which we will call the Cartesian
product, or simply the product set, by forming all possible ordered pairs ( x, y ) such that x
is from set A and y is from set B. This new set is denoted by A x B (read A cross B).
(a,d), (a,e)
AxB=<(b,d), (b,e)

(c,d) , (c,e)

Let us use the notation n (A) to mean the number of elements in set A and
n (A x B) to mean the number of elements (ordered pairs) in A x B. Observe that
n(AxB)=6 and that n(A)=3 and n(B)=2. Since 3 x2=6, we see there is a
relationship of some importance between the set operation of forming the Cartesian
product and multiplication of numbers n (A) x n (B) =n (A x B). Now let us form B x A.
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_|(d,a) ,(d,b) ,(d,c)
BXA_{(e,a) . (e,h) (e,c)}

You may have noticed that no elements (ordered pairs) of B x A are the same as
those of A x B, though their numbers are still the same. This means that A x B# B x A,
while n(A) xn(B)= n(B) xn(A). Forming the product set is a non-commutative
operation. In this case it is a non- commutative multiplication.

In our next step we do something that at first will seem purposeless. Given that set
A={a,b,c},wewill form the new set A x A .

(a,a) ,(a,b) ,(a,c)
AxA={(b,a), (b,b) , (b,c)

(c,a) , (c,b) , (c,c)

This is, of course, the Cartesian product of set A with itself, and you will wonder
what you can do with it. Its use will become clear if we let X=1{0,1,2} and let
Y=1{0,1,2}.Then find X =Y the Cartesian product of a set with itself since X =Y.

(0,0) , (0,1) , (0,2)
XxY=:(1,0), (L), (1,2)
(2,0), (2,1, (2,2)

We then interpret this set of ordered pairs of numbers as a set of points in a plane
such that to each point there corresponds one ordered pair of numbers and vice versa.
Now it is necessary for us to set up a model for geometric interpretation. To do this we
intersect two number lines at the zero point, or origin of the graph, so that the lines are
perpendicular to each other. Label the number lines as shown in the following figure by
choosing X to denote the set of points on the horizontal line and Y to denote the set of
points on the vertical line. Now we assign positive numbers to the right half line of X and
negative numbers to the left half line of X. Similarly we assign positive numbers to the
upper half line of Y and negative numbers to its lower half line. The two number lines are
called axes. We speak of the x axis when we refer to the horizontal number line and of the
y axis when we refer to the vertical number line. We now have an interpretation such that
every ordered pair of numbers labels a point in the plane determined by the X and Y axes.

y

\

Since we find each of the axes|to represent an ordered set of points and both axes
to cooperate in determining the plane,'such a system is said to be a coordinate system and
the plane determined by it is said to be a coordinate plane. Each ordered pair (x, y) tells
you how to locate a point in the coordinate plane, by starting from the origin. (x, y)
means: first move x units from (0, 0) along the x axis to the right or left (indicated by + or
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— preceding the first numeral of the pair); then move y units from that point parallel to the
y axis (up or down as indicated by + or — preceding the second numeral of the pair).

[

Comprehension check

1. Answer the following questions.

a.

©@mo o o

ac o

1.

What are the two number lines as we have used them for the coordinate systems
called?

What is the horizontal number line often referred to?

What is the vertical number line often referred to?

Into how many parts do the two axes of the coordinate system divide the plane?

If both coordinates of a point are 0, where is the point located?

What does a coordinate of a point tell you?

What does each of the axes represent?

Say if these statements are True (T) or False (F).

Each ordered pair (x, y) tells you how to locate every point in the plane.

We know each of the numbers of a pair to be either positive or negative.

The operation of forming the Cartesian product is commutative.

To every ordered pair of real numbers there correspond several points on the
plane.

There is no one to one correspondence between real numbers and the points on a
line.

Listening

Here are some words phrases related to analytic geometry
abscissa (first coordinate, x coordinate)

graph

cartesian coordinate plane

ordered pairs of coordinates

ordinate (second coordinate, y coordinate)

origin

2. Listen to the tape. Try to fill the terms above.

a.

oo

A plane in which two perpendicular axes have been constructed is
called.....................

The point of intersection of these two lines is called .....................

The ordered pair (a,b) corresponding to point A in that plane is
called.....................

aiscalled .....................

biscalled .....................

The point Aiscalled .....................
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3. Listen again. Complete the figure and label it.

A

4. Speaking
Work in pairs to explain the terms above using the figure.

TRANSLATION
Translate into Vietnamese.

1. The Cartesian product named after René Descartes (1596 — 1650), a French
mathematician and philosopher who first wrote about analytic geometry — a “union”
of algebra and geometry. The Latin equivalent of Descartes is Cartesius and this was
the name he used since Latin was the universal scientific language of his day.

2. George Cantor (1845 — 1918) in the years 1871 — 1884 created a completely new and
very special mathematical discipline, the theory of sets, in which was founded a
theory of infinity with all the incisiveness of modern mathematics.

Just for fun © Ask and answer

A. asks: — Which animal has four legs but can swim and fly?
B. answers: — Two ducks!
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UNIT 8

THE PASSIVE

PRESENTATION

1. Complete the following sentences with the verb “to be” in the correct tense.
a. Sir Isaac Newton .......... a very famous mathematician and physicist and
his devotions to mathematics ............ very important.

b. In the 1660s he ............ in Grantham and his half-brothers and half-sisters
........... at home in Lincohnshire.

c. Mr. Forester ...... ...... to Paris for a long time.

d He............ in Paris next week.

2. Write in the Past Simple and the Past Participle of the following verbs.
Some are regular and some irregular.

Bare infinitive Past Simple

take took
treat |

Past Participle

taken

invent
think
relate

g0

read
submerge
arithmetize

3. Read the following paragraph and answer the questions.
RATIO AND PROPORTION

A ratio is an indicated division. It should be thought of as a fraction. The

language used is: “the ratio of a to »” which means a+b or % and the symbol is

a : b. In this notation a is the first term or the antecedent, and b is the second term or
the consequent. It is important to remember that we treat the ratio as a fraction. A

proportion is a statement that two ratios are equal. Symbolically we
) a c¢
write:a:b=c:d or —=—.

b d

The statement is read “a is to b as ¢ i1s to &’ and we call a and d the extremes, b
and ¢ the means, and d the fourth proportional. Proportions are treated as equations
involving fractions. We may perform all the operations on them that we do on

55



equations, and many of the resulting properties may already have been met in
geometry.

Questions:

a. What should a ratio be thought of as?

b. How is the statement read when we write a:b=c:d or %:% ?

c. How are proportions treated?

4. Grammar questions

“The statement is read “aistobascistod” .
— Is it important who reads the statement?
— What is the main interest of the sentence?

¢ Note

+ Passives are very common in technical writing where we are more interested in
facts, processes, and events than in people.
- Data is transferred from the internal memory to the arithmetic logical unit.
- Distributed systems are built  using networked
( — about facts / processes )

computers.

- The organization was created to promote the use of computers in education.
(— about event )
+ With the passives, we can use by + noun if we need to show who / what is
responsible for the facts / processes or events.
- A new method for studying geometric figures and curves, both familiar and
new were created by Descartes and Fermat.

PRACTICE

1. Writing

In the columns below, write in the passive verb forms from the text.

Present Simple Past Simple Present Perfect Will Future
............................................................... will be thought
isused | i ] i |
isread | s ] s L

are treated

have been met

Complete the rule:

The passive is formed with the auxiliary verb ......... + the .........
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2. Grammar

2.1 Fill in the gaps using the correct form of the verb in brackets.

Allcalls .................. (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 auser’s PC, a replacement can usually ............. (supply).

2.2 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.

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.

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

2.3 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.
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1. In general, fields may be required from several logical tables of data held in a
database.

SKILLS DEVELOPMENT

e Reading and speaking

1. Pre — reading task

1.1 Use your dictionary to check the meaning of the following words.
ellipse, hyperbola, parabola.

1.2 Give the definitions for each of words in exercise 1.1.

a. A type of cone that has an eccentricity equal to 1. It is an open curve symmetrical
aboutaline. .................. .

b. A type of cone that has an eccentricity between 0 and 1 (0 <e<1). It is a closed
symmetrical curve like an elongated circle—the higher the eccentricity, the
greater the elongation. .................. .

c. A type of cone that has an eccentricity (e) greater than 1. It is an open curve with
two symmetrical branches. .................. .

2. Read the text.

The evolution of our present—day meanings of the terms “ellipse”, “hyperbola”, and
“parabola” may be understood by studying the discoveries of history’s great
mathematicians. As with many other words now in use, the original application was
different from the modern.

Pythagoras (c.540 B.C.), or members of his society, first used these terms in
connection with a method called the “application of areas”. In the course of the
solution (often a geometric solution of what is equivalent to a quadratic equation) one
of three things happens: the base of the constructed figure either falls short of,
exceeds, or fits the length of a given segment. (Actually, additional restrictions were
imposed on certain of the geometric figures involved.) These three conditions were
designated as ellipsis “defect”, hyperbola “excess” and parabola “a placing beside”. It
should be noted that the Pythagoreans were not using these terms in reference to conic
sections.

In the history of conic sections, Menaechmus (350 B.C.), a pupil of Eudoxus, is
credited with the first treatment of conic sections. Menaechmus was led to the
discovery of the curves of conic sections by a consideration of sections of geometrical
solids. Proclus in his summary reported that the three curves were discovered by
Menaechmus; consequently, they were called the “Menaechmian triads”. It is thought
that Menaechmus discovered the curves now known as the ellipse, parabola and
hyperbola by cutting cones with planes perpendicular to an element and with the
vertex angle of the cone being acute, right or obtuse respectively.
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The fame of Apollonius (c.225 B.C.) rests mainly on his extraordinary conic
sections. This work was written in eight books, seven of which are presented. The
work of Apollonius on conic sections differed from that of his predecessors in that he
obtained all of the conic sections from one right double cone by varying the angle at
which the intersecting plane cuts the element.

All of Apollonius’s work was presented in regular geometric form, without the aid
of algebraic notation of present day analytical geometry. However, his work can be
described more easily by using modern terminology and symbolism. If the cone is
referred to a rectangular coordinate system in the usual manner with point A as the
origin and with (x,y) as coordinates of any points P on the cone, the standard
equation of the parabola y*=px (where p is the length of the latus rectum, i.e. the
length of the chord that passes through a focus of the conic perpendicular to the
principal axis) is immediately verified. Similarly, if the ellipse or hyperbola is referred

2 .2

to a coordinate system with vertex at the origin, it can be shown that x—2+g—2 =1 or
a

PR

?_b_zz , respectively. The three adjectives “hyperbolic”, “parabolic”, and

“elliptic” are encountered in many places in maths, including projective geometry and
non—Euclidean geometries. Often they are associated with the existence of exactly
two, one, or more of something of particular relevance. The relationship arises from
the fact that the number of points in common with the so called line at infinity in the
plane for the hyperbola, parabola and ellipse is two, one and zero respectively.

Comprehension check
1. Answer the following questions.

a. What did the words “ellipse”, “hyperbola” and “parabola” mean at the outset?
b. What did these terms designate?

c. Who discovered conic sections?

d. What led Menaechmus to discover conic section?

e. What were the curves discovered by Menaechmus called?

f. What did Menaechmus do to obtain the curves?

g. Who supplied the terms “ellipse”, “parabola”, “hyperbola” referring to conic
sections?

2. Choose a suitable heading for the text.

a. The discoveries of history’s great mathematicians.

b. Menaechmus discovered three curves of conic sections by a consideration of
sections of geometrical solids.

c. History of the terms “ellipse”, “hyperbola” and “parabola”.

e Listening

How can the use of computers help the teaching of maths? To answer this question,
you will hear the text about “Algorithms”. Try to listen and fill in the gaps using the
words from the box
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— basic tool (n) — fundamental notion (n) — represent (V)

— concern (V) — number (n) — representation (n)
— depend (v) — organization (n) — show (v)

— unsolvability (n)

Algorithms

Originally algorithms .................. (1) solely with numerical calculations;
Euclid’s algorithms for finding the greatest common divisor of .................. (2)—1is
the best illustration. There are many properties of Euclid’s powerful algorithm which
has become a ............... (3) in modern algebra and number theory. Nowadays the
concept of an algorithm is one of the most ............... (4) in maths. Experience with
computers ..................... (5) that the data manipulated by programs can represent
virtually anything. In all branches of maths, the task to prove the solvability or
.................. (6) of any problem requires a precise algorithm. In computer science
the emphasis has now shifted to the study of various structures by which information
..................... (7) and to the branching or decision making aspects of algorithms,
which allow them to fall on one or another sequence of the operation ............ (8) on
the state of affairs at the time. It is precisely these features of algorithms that
sometimes make algorithms models more suitable than traditional maths models for
the ...............l. 9 and............... (10) of knowledge.

TRANSLATION

e Translate into Viethnamese.

1. The set of points which are equidistant from a fixed point and a fixed line is a
parabola. The fixed point is the focus of the parabola and the fixed line is its
directrix.

2. The set of points, the sum of whose distances from two fixed points is a constant,
is an ellipse. The fixed points are the foci of the ellipse and the constant is the
length of its major diametre.

3. The set of points, the differences of whose distances from two fixed points is a
constant, is a hyperbola. The fixed points are the foci of the hyperbola and the
constant is the length of its transverse axis.

e Translate into English.

1. Ty s0 cla hai so thuc a, b 1a thuong s6 ctia a va b. Ty s6 clia a vdi b dugc viét 1a
a+bhoidca:bhoicalb.

2. S6 hitu ty ba phin tu dugc viét & dang phan sd 12 3 /4, & dang thap phian 1a 0.75.

3. Trong hinh hoc, ty s6 clia a va b thudng 1a ty s6 do dac clia hai dai lugng cling
don vi.
a

4. Ty 1& thitc 12 mdt ménh dé c6 hai (hoic hon) ty s6 bing nhau. Vi du: —=

C ..
bgla

mot ty 1& thitc. N6 ciing c6 thé vi€tlaa: b=c: d.
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5. S6 hang thit nhit va s6 hang thit tu (trong trudng hdp nay 12 a va d) 1a céc cyc tri
clia ty 1& thitc; s6 hang thit hai va s6 hang thi ba (trong trudng hgp nay 1a b va ¢)
goi 1a hai s6 hang & gitta clia ty 1& thifc.
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UNIT 9

RELATIVE CLAUSES

PRESENTATION

1. Do you know what an electronic computer IS?
Here is a definition of it:
“An electronic computer is a device that can accept information, store it,

process it and present the processed results in some acceptable form.”

2. Read the passage below. Use a dictionary to check vocabulary where
necessary.

WHAT IS AN ELECTRONIC COMPUTER?

A most important adjunct to this definition is that a computer is told how to
process the information by instructions, which are stored in coded form inside the
computer. A computer thus differs radically from a calculator, which can do the same
thing that a computer does, except that the instructions are not stored inside the
machine. The coded instructions are called a program.

Any computer or calculator contains devices for five main functions: input,
storage, arithmetic, control and output. Input refers to the process by which
information is put into a machine. Output is the process by which the results are
moved out of the machine. Storage refers to the mechanism that can retain information
during calculation and furnish it as needed to other parts of the machine. The
arithmetic unit is that part of the machine, which can carry out one or more of the
basic arithmetic operations on the information held in storage. Finally, the control
refers to those parts of the machine that dictate the functions to be performed by all
the others parts.

The main difference between computers and calculators is that the instructions
telling the computer what to do must be placed in storage before the computer
proceeds with the solution of a problem. These instructions, which are made up of
ordinary decimal digits are placed in the same storage device that holds the data.

3. Grammar questions

3.1 Read these sentences.

a. A computer differs radically from a calculator, which can do the same thing
that a computer does.

b. Input refers to the process by which information is put into the machine.
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c. Output is the process by which the results are moved out of the machine.

d. Storage refers to the mechanism that can retain information during

calculation and furnish it as needed to others parts of the machine.

e. These instructions, which are made up of ordinary decimal digits are

placed in the same storage device that holds the data.

3.2 Answer the following questions.

a. What are the underlined clauses called?

b. What is the role of the relative pronouns “which”, “that” in the relative clauses
above?

c. Why are relative clauses used?

PRACTICE

1. Grammar
1.1 Join the following sentences together using who, that, whose, which,
where.

a. The equation of any curve is an algebraic equality. This equality is satisfied by the
coordinates of all points on the curve but not the coordinates of any other point.

b. A programmer is a person. He prepares programs to solve problems.

c. The arithmetic logical unit is a part of the CPU. Arithmetic and decision making
operations are done in it.

d. A function is a set of ordered pairs. Its first elements are all different.

e. The part of the processor is called the control unit. The processor controls data
and transfers it between the various input and output devices.

f. A window is an area of the computer screen. You can see the contents of a folder,
a file or a program in it.

g. Leonard Euler first gave examples of long analytical procedures. Conditions of
the problem are first expressed by algebraic symbols and then pure calculation
resolves the difficulties.

h. Their new range of cosmetics will be launched next month. They have spent £10
million on it.

¢ Note 1

+ It is possible, particularly in formal or written language, to put prepositions
like to, from, about, on, etc. in front of relative pronouns.

Example:  The woman to whom I spoke was extremely helpful.
+ It is much more common to put words like to, from, about, on, etc. at the end
of relative clauses.

Example:  The woman ( that ) I spoke to was extremely helpful.
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1.2 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 COMPANY ...ttt .

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

d. 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 STOTE ...t .

e. I deal with customers. Most of them are very pleasant.
Most Of the CUStOMETS. ..o e .

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

The simplest problem............ooeiiiii e .

¢ Note 2
We often use the relative clauses to give definitions / explanations.
Example:

A computer is an electronic device which / that processes information.
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C

A WAN

A modem

A plane

The compiler’s

operating system

A conical surface

A spherical polygon

A vector

A sphere

1s a device

is a surface generated by
the motion of a straight
line

is the locus of a moving

point

1s a quantity

is a figure

is a true system program

1s a network

is a surface

that connects over long — distance
telephone lines.

that remains at a constant distance,
the radius, from a fixed point, the
center.

that consists of a closed series of
arcs of great circles; no arc must
exceed a half of a great circle.

which always passes through a
fixed point and intersects a given
line.

which serves a dual purpose
because it acts as a Modulator and
a Demodulator.

which has magnitude and direction.

that a straight line joining any two
points of the surface lies entirely in
the surface.

which  control  the  central
processing unit (CPU), the input,
the output, and the secondary
memory devices.

2. Vocabulary

Match a line in A with a line in B and then use the relative clauses in

C to give some definitions.

SKILLS DEVELOPMENT

e Reading and speaking

1. Pre - reading task
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Look at these circles and let’s perform an experiment.

000000000

Here are nine circles. Five are black, four are white. If you were told to cover one
circle with your finger, you might choose any one of the nine. But you are more
likely to choose a black circle than a white, because there are more black circles than

white ones. Indeed, the probability that you will cover a black circle is g , the ratio

of the number of black circles to the total number of circles.

2. To answer the question “What is the probability in maths? ”, we will read the
text about it.

PROBABILITY OF OCCURENCE

In mathematical language the choice, the probability of success is the ratio of
the number of ways in which the trial can succeed to the total number of ways in
which the trial can result. Here nothing favors the choice of any particular circle; they
are all on the same page, and you are just as likely to cover one as another. The trial
can result in five ways; there are five black circles. The trial can result in nine ways;
there are nine circles in all (in exercise 1.1). If p represents the probability of success,

then ng.

Similarly, the probability of failure is the ratio of the number of ways in which
the trial can fail to the total number of ways in which it can result. If g represents the

probability of failure, in this case ¢ :g . Notice that the sum of probability of success
and failure is 1. If you put your finger on a circle, it is certain to be either a black

circle or a white one, for no other kind of circle is present. Thus p+g¢q =g+g:1.

The probability that an event will occur can not be more than 1. When p =1, success
is a certainty. When ¢g =1, failure is sure.

Let S represent the number of ways in which a trial can succeed. And let /'

represent the number of ways in which a trial can fail.
S f S f
P=5vr S+f > PTISif sy

When S is greater than f, the odds are S to fin favor of success, thus the odds in
favor of covering a black circle are 5 to 4. Similarly, when f'is greater than S, the odds
are fto S against success. And when S and f are equal, the chances are even; success
and failure are equally likely. Tossing a coin illustrates a case in which S and f are
equal. There are two sides to a coin, and there is no reason why a normal coin should
fall one side up rather than the other. So if you toss a coin and call heads, the

probability that it will fall heads is % Suppose you toss a coin a hundred times, for

each of the hundred trials, the probability that the coin will come down heads is %
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You might expect fifty of the tosses to be heads. Of course, you may not get fifty heads.
But the more times you toss a coin, the closer you come to the realization of what you

expect.

If p is the probability of success on one trial, and K is the number of trials, then the

expected number is Kp. Mathematical expectation in this case is defined as Kp.

1.

/e o o op

Comprehension check

Answer the following questions.

What does the article deal with?

If you were shown 9 red circles and 6 black circles and were asked to choose one
of them which on these circles would you be likely to choose? Why?

Can you give the definition of the probability of failure? What is it?
What are the odds in case f > S ?

What are the odds in case f <S?
Suppose S = f , what would the chances be?

Could you give some examples to illustrate a case when S and fare equal?

Are these statements true or false? Correct the false statements.

The trial can succeed in nine ways when you suppose that you have nine circles.
The sum of the probability of success and failure is equal to 1.
The probability that an event will occur can be more than 1.

In tossing two coins the fact that one fell heads would not affect the way the other
fell.

Fill in each gap using a word from the text.

There are differences of opinion among mathematicians and philoso— phers about

..................... theory.

Suppose two dice are thrown. What are the chances that the ............... of the
faces is five?

Two coins are ............... simultaneous. Since a coin will come down

............... () or tail (T), each possible outcome is a member of A x A where

To describe this sample space ..................... each situation in terms of events
and discuss the chances of each event .................. .

When we try to do something several times we say that we have had several
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® Listening and speaking

1. Pre - listening task

Study these diagrams. They show four network topologies. Try to match each
diagram with the correct name.

‘ 1. ring 2. bus 3. star4. mesh ‘

Q

\/7
> -
\

a O O

2. Listen to the tape and check your answers. The recording describes three topologies.

3. Which topologies do these statements refer to?

T has a server computer at the centre and a separate cable which
connects the server to each of the other computers in the network.

b.In..........oiil. , each computer is connected to its neighbour in a circle. The data
flows in one direction round the ring.

Co vt has all the computers that connect to a common cable.

TRANSLATION
Translate into Vietnamese.

The fundamental law of probability:

If a certain event can occur in n; different ways, and if, after it has happened in
one of these, another event can occur in n, different ways, then the ordered pair of events
can occur in n,.n, different ways.

Just for fun

© THE ARITHMETIC PROBLEM

Teacher: — “ In a family, there are five children and the mother has only four
potatoes to divide among them. She wants to give each child an equal
share. What does she have to do? ”

A pupil: — “ She has to mash the potatoes, teacher!
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UNIT 10

CONDITIONAL SENTENCES - FIRST AND ZERO

PRESENTATION

1. Answer the following questions.

a. What is a geometric progression?
b. What will the sum of the first six terms of the G.P. be?

2. Read the text below to find the answers.

SEQUENCES OBTAINED BY REPEATED MULTIPLICATION
A geometric progression (G.P.) is a sequence of numbers obtained by repeated

multiplication. If a, b and c are three numbers in a G.P., there is b = % Consider the
a

first three terms of a geometric sequence. Let a represent the first term, and let »
represent the common ratio.

First term : a=ar’
Second term : ar'
Third term : arr=ar’

For each term, the number of times r is used as a multiplier is 1 less than the
number of the term. If the total number of terms in a G.P. are n then to find the n—th or

last term, r will have to be used as a multiplier (n — 1) times. That is, b, =ar""'. On
the chessboard G.P. 1,2, 4,8, ..., the value of a is 1 and r is 2. Since there are 64
squares on a chessboard, n = 64. Then b, =1.2°" or accordingly, b, =2%. You can

readily find the value of b, by making use of logarithms; in standard form it is about

9.2x10"™. The chessboard G.P. is clearly understood to be an increasing progression.
G.P. with a positive first term in which the common ratio is a number less than 1 is
said to be a decreasing sequence. The common ratio may be negative. If this is the
case and the terms are alternatively positive and negative as in +1,-2,+4,-8,+16,...
the sequence will move back and forth or oscillate from positive to negative, or from
negative to positive. Such a G.P. is an oscillating sequence. The formula for the last
term in a G.P. can, like any formula, be evaluated for any letter in it. If you wish to

find the value of a, it will be convenient to apply the formula in the form a = b, Af

n—1
by
a

r

you want to find the value of r or of n, it will be well to apply it in the form 7" =

Logarithms may prove helpful, or else, you may be able to apply the laws of
exponents.

3. Work in pairs to discuss the grammar questions.
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a. If a, b, and ¢ are three numbers in a G.P., there is é = 5

C
a

b.  If the terms are positive and negative, the sequence will move back and forth
from positive to negative or from negative to positive.

c.  If you want to find the value of r or of n, it will be well to apply it in the form

n—lzb

_n

r .
a

e Grammar questions

— What sentences is used to express a possible condition and a probable result?
— What sentence is used to express condition that are always true with automatic or

habitual results?

— What is the difference between sentences a, b and c¢?

Complete these rules.

a. The zero conditional:

if — clause

main clause

b.  The first conditional:

if — clause

PRACTICE
® Speaking

1. Work in pairs to make a dialogue following the model:

A:  — What will you do if you draw a straight line? (to subtend the angle)
B: — If you draw a straight line, you will subtend the angle.

a.  What will you do if you divide 25 by 4? (the remainder be equal to 1)

b.  What will they do if they follow the rule? (to find the solution)
What will you need if you want to play back anything from your computer on a
TV monitor? (to need a print-to—tape device)

d.  What will your computer system have if it follows the American TV standard?
(to have a vertical refresh rate at 60 KHz)
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2. In a sentence with an if — ¢ lause we can use the imperative, or other modal verb
such as: may, can, must, etc., instead of will + infinitive.

Choose the best option from the words in brackets to complete the following

dialogue.

Peter:  I’ll be at the meeting this afternoon. So if Hans"” (will call / calls® / tell/
you'll tell) him I’ll give him a ring later.

Barton: Ok, but there’s one other thing. You’ve got a meeting with Mr.Pierre at 5.00.
Will you be back by then?

Peter: It depends, really, but I’ll call you. If the meeting® (will go on / goes on)
after 4.30, you® (will / can) cancel my appointment with Mr.Pierre. But if it
has already finished by then, I® (may / can) be able to get back in time.

Barton: Anything else?

Peter: Yes, if you'® (will manage / manages) to get hold of Kevin, you'” (must / will)
get the October sales figures from him. I need them today. The Chairman®
(may come / can come) to the sales meeting tomorrow, and if he does, he"”
(is going to want / must want) to see them.

e Grammar

1. Complete the sentences with the words below. Are the sentences first (F) or zero
(Z) conditional?

a. Ifyou......... your screen for too long, you ......... a headache.

b. If the market for portable computers ......... , prices ......... even more next year.

c. If the numbern ...... a composite number, the ring Z,, ...... zero divisors.

d. Ifyou............ your VDU in direct sunlight, it ............ damaged.

e. If the field P ......... in a greater field P, thering P[x ] ......... a subring of the
ring P[x].

f. If you ......... pirated software, it is unlikely that you ...... a problem with

computer viruses.

grows will get do not copy possess
will be will be reduced be leave
look at be contained will have

2. Complete these sentences.

If I have free time thisweekend, ...........coo i,
If I go on holiday this year, ............coiiiiiiiiii e, .
If I carry on learning English, ... .
If I feel tired this afternoon, .............ccoiiiiii e .
If I stay in my future job — teacher of maths, .....................oooiiiiii. :

© oo oW
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3. Match the if — clauses to the main clauses to make complete sentences.
1. If you have a modem, a. we will lose all our latest data.
2. If you never back up your hard disk, b. you will miss important new products.

3. If the characteristic of a field is equal |c. the ring Z, is a field.
to p,

4. If you never read computer d. you will be able to access our bulletin
maganizes, board.
5. If the number # is prime, e. you will probably lose some important
files.
6. If the system crashes, f. then for any element a of the field

we’ll have the equality pa = 0.

SKILLS DEVELOPMENT
® Reading

1. Pre —reading task
Find the correct definition of topology.

Topology a) is the study of those properties of geometrical figures that
are invariant under continuous deformation.

b) is that branch of geometry which deals with those
properties of figures which are changed by continual
deformation.

c) is the study of those properties of “topological spaces” that
are variant under “homomorphism”.

2. Read the text below.
TOPOLOGY

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
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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 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:

1. 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 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.

Comprehension check
1. Are the statements True (T) or False (F)? Correct the false ones.

a. All the angles at vertices of regular polyhedra are even.

b. Any simple polyhedra is regular.

c. Euler’s formula holds for any kind of polyhedra.

d. Between the points P of A and the points P of A the correspondence is one to one.
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e. The correspondence is not interrupted in one direction.
f. Using Euler’s formula we can illustrate a lot of regular polyhedra.

2. Answer the following questions.

a. Who first discovered the formula V + F — E = 2 for a simple polyhedron?

b. Which solid could be a polyhedron?

c. What happens to the polygons if the polyhedron is regular?

d. Are the magnitudes and projective transformation unchanged in the same cases?

e. What kinds of polyhedra are there?

f. Why can a triangle be deformed into any other triangle, into a circle or into an

ellipse?

g. Can we deform a circle into a line segment? Why or why not?
h. How important are topological properties for mathematicians?

3. Writing

me e o

Complete the sentences based on the text.

The most visible examples of general topological transformations are
The general concept of topological transformation is .....................

A polyhedron is SImple .........coviiiiiiiii e

The rigid motions and the projections are ...............ccoceviiiiinniinnnn.

In elementary geometry lengths, angles and areas ........................

Projective geometry deals with ..o

4. Vocabulary

The first irregular forms of nouns of Latin and Greek origin.

¢ Note

a.

Lots of Latin and Greek original nouns often have plural forms ending in —a, for
example, polyhedron — polyhedra
Write the plural forms of these nouns.

— continuum e — medium i
— criterion e — minimum e
— curriculum e —momentum  —>...............
— datum T T —phenomenon —...............
—equilibrium  —............... — quantum e I T
— spectrum e SO — vacuum e SR
— maximum i — stratum T

Complete the rule.

The ending ......, ...... are changed into ...... in the plural forms.

b. Fill in the gaps with a suitable noun from the list above.

— The notion of four dimensional geometry is a very helpful one in studying

physical ...............
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— A chord drawn through either focus on the ellipse and perpendicular to the
principal axis is called ...............

— All these facts may serve as reference ............

— Complete surfaces formed with regular polygons such as a complete surface of a
cube built up by joining six squares along edges are called...............

e Listening

We are going to listen to some general principles to follow in
debugging a code. Try to understand the meaning of these verb
phrases, put them in the right order to debug a code.

— check to see

— cut a tape of the tables

— discard the earlier one

— key the routine

— key the corrections into storage
— set the console error switches.
— think before acting

2. Listen to the tape. Fill in the gaps and check your answers.

There are a few fundamental rules in the debugging checklist worth
considering:

T into storage with test data. In the early stages of ............ the test data

need only be in the correct form; the values used are not too important

b, that the arithmetic tables are in ......... andare ......... .

[ the routine keyed in, and the .......... .

This tape is for insurance: you need not read it back at this time.

doeeee to stop, etc.

e. When you have discovered as many errors as you can, ................ (if your
routine has become garbled in storage, first reload the tape you cut at step).
Immediately cut a new tape and ............ etc.

f.Aboveall, ..................... .

TRANSLATION

e Translate into Vietnamese.

1. Euler’s theorem

The relationship V—E + F=2 for any simple closed polyhedron, where V is the
number of vertices, E the number of edges, and F the number of faces. (A simple
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closed polyhedron is one that is topologically equivalent to a sphere) The expression
V —E + F =2 is called the Euler characteristic, and its value serves to indicate the
topological genus.

2. Euler’s formula

The formula: e” =cosx+isinx

It was introduced by Euler in 1748, and is used as a method of expressing complex
numbers. The special case in which x =7 leads to the formula ¢ =—1.

e Translate into English.

Mot khong gian topo 1a mot tip hgp cling véi mot ciu tric cho phép dé cap tdi
khai niém hoi tu va lién tuc. Phuong phdp x4y dung ciu tric 4y 1a chi ra nhitng
tdp hgp nao dugc coi 1a md.
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UNIT 11

SECOND CONDITIONALS

PRESENTATION

1. Read the text below to find the answers.
UNENDING PROGRESSIONS

If a sequence has a definite number of terms, it is said to be finite, a word
meaning limited. But a sequence may have an unending number of terms. For
example, the integers of the number system go on forever: if you counted to one
billion you could just as well count to one billion and one. You can easily imagine
10°! . It is just as possible to imagine the number 10*' + 1. Such a sequence is said to
be infinite; it is unlimited.

It is meaningless to ask for the sum of integers in the number system. It would
be equally meaningless to ask for the sum of the numbers in any other infinite
arithmetic progression (A.P.) if it was an increasing A.P. or decreasing A.P. A G.P.
may also be infinite.

Consider the infinite G.P. 1,l I

2 9 4 S
indefinitely. If you did so, the number of terms would increase without limit. This fact
is shown in symbol form thus: n — o0, the arrow meaning approaches, and oo being
the symbol for infinity. The statement is read “n approaches infinity “or* tends to
infinity ”. As n — o0, what happens to the sum of the G.P. ? To answer this question,
notice first that the number of terms increases, the value of the n—th term b, gets

.. You could continue writing the terms of this G.P.

smaller and smaller. It approaches zero; that is, b, =0 .

If you add successive terms, you will add a smaller quantity each time.

1 1

=2:85 =1l+=—=1=

" =TT
1 1 .3

n=3:8§, +2+4 1

If you went on like this, you would realize that with each addition, the value of S, got
closer to 2. But no matter how many terms you added, S, would never reach 2. If it

11

approaches 2; that is, 2 is its limit. As n—> o in the G.P. 1’5’2""’ S, —>2. The
limit of S, is an infinite G.P. is called the sum of the G.P. and is written S, . Thus for
e 11
the infinite G.P. 1,=,—,... , S, =2.
2°4

2. Grammar questions

2.1 The text contains two types of conditional sentences.
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a.  Complete these sentences from the text.

— If a sequence ...... a definite number of terms, it ...... to be finite.
—Ifyou............ to one billion, you ............ just as well ............ to one
billion and one.

b. What form of the verb is used:

® in the if clause?
® in the main clause?

C. What is each type of conditional called?

2.2 When is each type of conditional used?
a. Answer the questions.
— Is there a real condition that a sequence has a definite number of terms?
— Do you want to count to one billion right now?
b. Which sentence is being talked about:
® an automatic situation?
® an imaginary situation?
Complete the rule:
Second conditional.
condition result
WOULD + ... |

Second conditional sentences express unreal conditions.
The condition is unreal because:

a. It is possible in theory but impossible in practice.
b. It is an impossible speculation.

PRACTICE

1. Speaking
1.1 Look back at the passage above. Work on the following questions in pairs.

a. In what condition is a sequence of terms said to be finite?

b. What could happen if you counted to one billion?

c. What would happen if you continued writing the terms of a G.P. indefinitely?
d. What does the symbol #n — o0 mean?

1.2 Imagine what would happen and complete these statements using the main
clauses in the box.

would need to install a network
would not post so many letters each day
would get a better job
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would have a bigger range of typefaces and fonts to choose from

a. If you wanted to link your PCs with a mainframe,.......................... .
b. If I knew more programming languages,.............ocevvevireeeennennnnnn. .
c. If we installed a fax machine and e — mail facility,......................... .
d. If we bought a better printer,............ooevveiiiiiieiiii e, .

2. Grammar

2.1 Work in pairs to make the dialogue following the model.
A: — What would you do to draw a straight line? (to use a ruler)
B: — I would use a ruler to draw a straight line.
a. What would you do to solve this problem? (find the value of the unknown)
b. What would you suggest for improving the situation? (some modification)
c. What would you do to be sure of the result? (check the result)
d. What would you suggest for evaluating this formula? (make use of logarithms)

2.2 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.Ifwe ............... (assume) the geometric mean of two numbers to be the square
root of their product, what ......... the geometric mean between2 and § ............
(be)?

c. Ifthe system ............ (crash), we............... (lose) all our latest data.

d. If paradoxes ......... (be not) so subtle and colourful by Zeno’s, mathematicians
..................... (not pay attention) to them.

e. Ifyou ............ (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 20™ century.

¢ Note 2

We can use provided (that) / providing (that) when we want to emphasize a condition.
It means if or only if.

Example: 1 would agree to these conditions provided (that) you increased my
salary by 20%.

2.3 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 idea.

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

Read through the following situation. Say if you would do these things or not by
putting a tick (v) or a cross (X') next to each of the sentences.

CULTURE QUIZ

1)  If I were doing business in China and were asked about Taiwan, I would
say “It’s a country I have never visited”.

2) If I were having a meal with some Malay business colleagues in Kuala
Lumpur, I would only pick up food with my right hand.

3) If I asked a Japanese businessman to do something and he said “Choto
muzakashi” (It’s a little difficult), I would continue trying to persuade him to
agree.

4)  If I were invited to a British person’s home at 8 p.m for dinner, I would try and
arrive 15 minutes late.

5) If I were doing business in Saudi Arabia, I would not speak Arabic unless I
could speak it properly.

6) If I were in Oman, I would not start talking about business until after the
second cup of coffee.

SKILLS DEVELOPMENT

e Reading and speaking
1. Pre — reading task

1.1 Use your dictionary to check the meaning of the following words.
mapping (n.) visualize (v.) emerge (v.)
essential (n.) appropriately (adv.) assertion (n.)
associate (v.)

1.2 Fill each space with one of the given words.

a We only had time to pack a few ..................

b.  One of the important concepts of mathematics is the notion of a .
c I remember meeting him but [ just can’t ............... him.

d I seriously question a number of your ............... .
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e. Hespoke............... to new project with his formal style.
f. I wouldn’t normally ............... these two writers — their styles are completely
different.

2. Read the text below.
MAPPINGS

Now, we shall concern ourselves with another of the important concepts of
mathematics — the notion of a mapping. But first let us try an experiment designed to
yield some information about our mental habits. Visualize your best friend. Of course,
the image of a certain individual forms in your mind. But did you notice that
accompanying this image is a name — the name of your friend? Not only did “see”
your friend, but you also thought of his name. In fact, is it possible for you to visualize
any individual without his name immediately emerging in your memory? Try !
Furthermore, is it possible for you to think of the name of an individual, at the same
time, visualizing that individual? The point of the proceeding experiment is to
demonstrate that we habitually link together a person and his name; we seldom think
of one without the other. Let us see what there is of mathematical value in the above
observation. First, let us state the essentials of the situation. On the one hand, we have
a set of persons; on the other hand, the set of names of these persons.

With each member of the first set we associate, in a natural way a member of
the second set. It is in the process of associating members of one set with the members
of another set that something new has been created. Let us analyse the situation
mathematically. Denote the set of persons by “P” and the set of names by “N”. We
want to associate with each member of “ P ” an appropriately chosen member of N; in
fact, we want to create a mathematical object which will characterize this association
of members of N with members P. We rely on one simple observation: there is no
better way of indicating that two objects are linked together than by actually writing
down the names of the objects, one after the other; i.e., we indicate that two objects
are associated by pairing the objects. Now we see the importance of ordered pairs. The
ordered pair (a, b) can be used to indicate that a and b are linked together.

Now we know how to characterize associating members of N with members of
P: construct the subset P x N obtained by pairing with each person his name. The
resulting set of ordered pairs express mathematically the associating process described
above, since the person and the name that belong together appear in the same ordered
pair.

Now a definition. Let “A” and “B” denote any non empty set. A subset of
A x B, say , is said to be a mapping of A into B iff each member of A is a first term
of exactly one ordered pair in p . Moreover, we shall say that the mapping p
associates with a given member of A, say a, the member of B paired with a. Thus, iff
(a, b) € p we shall say that “b” is associated with “a” under the mapping p, b is also
called the image of @ under the mapping. Note that the subset P x N constructed above
is a mapping of P into N. Thus our notion of a mapping of A into N permits us to
characterize mathematically the intuitive idea of associating a member of B with each
member of A.

intuitive idea mathematical representation
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a b (a,b)

\\//V

Under the intuitive idea, b is associated with a ; this is represented by the
mathematical assertion (a, b) € . In short, the set u characterizes the intuitive idea of
associating a member of B with a member of A. If p is a mapping of A into B such
that each member of B is a second term of at least one member of p, then we shall say
that u i1s a mapping of A into B. Furthermore, if a mapping of A into B such that no
member of B is a second term of two ordered pairs in the mapping, then we shall say
that this subset of A x B is one to one mapping of A into B. For example:
{(1,3),(2,4),(3,5),(4,6) } isone to one mapping of {1, 2, 3,4 } into {1, 2,

3,4,5,6,7 }. If uis both a one to one mapping of A into B and a mapping of A
onto B, then p is said to be a one to one mapping of A onto B.

Comprehension check.

1. Answer the following questions.

a. Which experiment in this text is designed to yield some information about our
mental habit?

b. Does the image of a man usually accompany his name?

c. Does one necessarily visualize a man when hearing his name?

d. Why do we habitually link together a person and his name?

e. What do we show by pairing objects?

f. How do we characterize associating members of N with the members of B?

g. When do we say that p is a mapping of A into B?

h. Under what condition is a subset of A x B said to be a mappingof A into B ?

1. What do we mean by saying that the subset of A x B is a one to one  mapping
of Ainto B ?

IAALIAAIAN

a. Each mapping ot A into B is also a mapping of B into A, isn’t it?

b. Given that B is a subset of C, show that each mapping of A into B is also a
mapping of A into C.

3. Vocabulary

The following words are taken from the text. In each case, say whether the paired
words are similar (S) or opposite (O).

a. associating — visualizing

b. intuitive — mental
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c. concept — idea

d. demonstrate — analyse
e. pair — accompany
e Listening

We are going to listen to some reasons to learn mathematics.

1. Work in pairs to discuss the questions.

®

Do you think everyone needs to learn maths? Why or why not?

o

Decide which of the following factors has made mathematics more necessary
nowadays?

— the growth of science and technology.

— the advances in maths.

— the wide spread use of electronic computers.
— the specialized problems in maths.

— the availability of electronic computers.

— the use of computers.

— the application of maths in business.

2. Listen to the tape. Check the factors mentioned.

TRANSLATION

Translate into Vietnamese.
1. Theorem 1:

Let ¢ be a compact linear mapping of the separated convex space E into itself and let u
and v be two commuting continuous linear mappings such that uov=vou=»Ai—t
where A # 0. Then E can be written as the topological direct sum of two (closed)
vector subspaces M and N, each mapped into itself by v. On M, v is an isomorphism,
while N is finite dimensional and on it v is nilpotent (i.e. there is an n with v" = 0). For
each positive integer r, v (0) and E/v"(E) have the same dimension. Finally, on E,
v can be written in the form v =v; + v,, where v, is an isomorphism of E onto itself
and v, maps FE into a finite—dimensional vector subspace.

2. Theorem 2: (Schauder.)

Let £ and F be Banach spaces, £ and F their duals with the norm topologies and ta
weakly continuous linear mapping of £ into F. Then t is compact if and only if t is
compact.

3. Theorem 3:
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Suppose that £ is a Banach space, with dual E and bidual E, that F is a Banach
space with dual /', and that t is a weakly continuous linear mapping of E into F,
with transpose t and bitranspose t . Then the following are equivalent:

* t maps bounded sets into & (F, F') — compact sets;
* t maps bounded sets into & (E, E') — compact sets;
xt (E)CF.

Just for fun

© THE BIG ZERO AND THE LITTLE ZERO

Once when a little zero fell on to a big zero, the big zero exclaimed “You
stupid idiot ! Aren’t you ashamed of yourself ? Don’t you know how much bigger I
am than you ? ™.

The little zero replied: “What’s the point of your being bigger ? We are worth the
same —nil .
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UNIT 12

—-ING / -ED RELATIVE PHRASES

PRESENTATION
1. Read the text below.
MULTIMEDIA

Welcome to the world of highend multimedia. Multimedia is not a new
phenomenon, although it is new to business computing. We live in a multimedia
world. At home, we experience a variety of media through our television: full motion
video, still images, graphics, sound and animation. The situation described above is
not quite here yet, but most of the pieces already exist to make this scenario become a
reality using a network RS/6000 or other high-power workstation.

A manager creates a detailed business presentation involving text, graphics,
digitized photographic still images and tables of spreadsheet data all combined in a
single compound document. Before sending the document across the network to a
colleague, the manager picks up the microphone and attaches an audio note to one of
the tables, reminding the colleague about something unusual or potentially confusing
in the accompanying figures.

2. Rewrite these sentences using relative clauses.

a. The situation described above is not quite here yet.
b. Most of the pieces already exist to make this scenario become a reality using a
networked RS/6000 or other high powered workstation.

3. Grammar questions

Which sentences express something is doing / was doing something at a
particular time or permanent characteristics?

Which sentences have passive meaning?

Which words are left out in relative clauses?

Which words do the present participle phrase modify?

Which words do the past participle phrase modify?

opo o

4. Rewrite the sentences using an —ing / —ed phrases.
a. A plane which (that) was carrying 28 passengers crashed into the sea yesterday.
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d. All the letters that were posted yesterday should arrive tomorrow.

Rule
There are two ways in which a relative clause is reduced to a participle phrase:
1. The......... andthe ............ form of the verb are omitted.
2. Ifthereisno ..... form of a verb in the relative clause, it is sometimes
possible to omit the ............ and change the verb to its —ing form.
PRACTICE
e Grammar

1. Change the relative clauses to participle phrases.

a. Any expression like x + 5 or 2x — 3 that contains two or more terms may be called
a polynomial meaning an expression with many parts.

b. An axiom is a statement that is generally accepted as true without proof.

c. Most of the problems that concern digits (0 through 9) are based on the
fundamental principle of our decimal system: that is, the position of a digit with
respect to the decimal points indicates the value which is represented by it.

d. Such quantities as 5,x,a— 1 and n* + 1 are prime, since they are not divisible by
any quantities that is except themselves and 1.

e. The number % or 2£, which is the same for all circles, is designated by .
r

f. A diametre is a chord which passes through the centre of the circle.

g. A circle is a set of points in a plane each of which is equidistant, that is the same
distance from some given point in the plane which is called the centre.

h. No matter how the problems which deal with the division of polynomials are stated
they should always be copied in the form that is used for long division in
arithmetic.

i. Points A and B that represent the opposite points of a circle are equidistant from
the centre.

¢ Note

Many verbs have irregular past participles which do not end in —ed.
For example: stolen, made, brought, written, ...
2. Change the participle phrases to relative clauses.

a. The technician goes to a high power workstation attached to a network and calls
up the information on the part and the replacement procedure.

b. Animage of the part seated in the engine appears.

c. Instructions are first written in one of the high—level languages, e.g. FORTRAN,
COBOL, ALGOL, PL/I, PASCAL, BASIC, or C, depending on the type of
problem to be solved.
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Today the possibility of hackers breaking into corporate and government
computers poses a constant threat to society.

A program written in one of the languages is often called a source program and it
can not be directly processed by the computer until it has been compiled.

The compiler is a system program written in any language, but the computer’s
operating system is a true system program controlling the central processing unit
(CPU), the input, the output and the secondary memory devices.

Another system program is the linkage editor fetching required system routines
and linking them to the object module.

These features combined together provide a very powerful tool for the
programmer.

1. The program produced after the source program has been converted into machine

code is referred to an object program or object module.

3. Change the following sentences according to the model.

o o

A: — I have got a book which deals with computers.
B: —I’ve got a book dealing with computers.

I know the man who teaches you English.
Give me the journal which lies on the table.

I must see the scientists who work in this lab.
The letters which name the angles are A, B, C.

A: — The material which is used in the article is true.
B: — The material used in the article is true.

The most prevalent calculator in the United States is the slide rule, which is
based on the principle of logarithms.

One of the original calculators was undoubtedly a version of the Japanese
abacus, which is still in use today.

Most calculators are based on the fundamental mathematical principle which is
called the binary number system.

The calculators which were traced back to the Tigris Euphrates Valley 5000
years ago are original.

4. Complete these sentences using the verbs in the box.

stand live cry steal read offer
knock make blow call wait lead
a. Somebody ......... Jack phoned while you were out.
b. When I entered the waiting room there was nobody ......... except for a young
man ......... by the window ......... a magazine.
c. A few days after the interview, I received a letter ......... me the job.
d. Sometimes life must be very unpleasant for people ......... near airports.
e. The paintings ......... from the museum haven’t been found yet.
f. Did you hear about the boy ......... down on his way to school this morning?
g. Most of the suggestions ......... at the meeting were not very practical.
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h. At the end of the street there is a path ......... to the river.
i. 1 was woken up by the baby .........
j. There was atree ......... down in the storm last night.

SKILLS DEVELOPMENT

e Reading
1. Pre - reading task
Work in pairs. Choose the best definition of matrix.

a. An array of numbers arranged in rows and columns.

b. A set of quantities (called elements) arranged in a rectangular array, with certain
rules governing their combination.

c. An n—dimensional real vector space domaining a set of real numbers.

2. Read the text below.
MATRICES

Although the idea of a matrix was implicit in the quaternion (4—tuples) of
N.Hamilton and also in the “extended magnitude” (n—tuples) of H.Grassmann, the
credit for inventing matrices is usually given to Cayley with a date of 1857, even
though Hamilton obtained one of two isolated results in 1852. Cayley said that he got
the idea of a matrix “ either directly from that of a determinant, or as a convenient
mode of expression of the equations x =ax+by , y =cx+dy”. He represented this

transformation and developed an algebra of matrices by observing properties of
transformations on linear equations:

X =ax+by a b
, -
Y =cx+dy c d
Cayley also showed that a quaternion could be represented in matrix form as shown

above where a, b, c, d are suitable complex numbers. For example, if we let the
quaternion units 1,7, j,k be represented by

o o Sh o =l

the quaternion 4+5i+6j+ 7k can be written as shown below:

4+51 6+7i
—6+7i 4-5i
This led P.G.Tait, a disciple of Hamilton, to conclude erroneously that Cayley
had used quaternion as his motivation for matrices. It was shown by Hamilton in his
theory of quaternion that one could have a logical system in which the multiplication
1s not commutative. This result was undoubtedly of great help to Cayley in working
out his matrix calculus because matrix multiplication also is non—commutative. In
1925 Heisenberg discovered that the algebra of matrices is just right for the non—
commutative maths describing phenomena in quantum mechanics.
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Cayley’s theory of matrices grew out of his interest in linear transformations
and algebraic invariants, an interest he shared with J.J.Silvester. In collaboration with
J.J Silvester, Cayley began the work on the theory of algebraic invariants which had
been in the air for some time and which, like matrices, received some of its motivation
from determinants. They investigated algebraic expressions that remained invariants
(unchanged except, possibly, for a constant factor) when the wvariables were
transformed by substitutions representing translations, rotations, dilatations
(“stretching” from the origin), reflections about an axis, and so forth.

There are three fundamental operations in matrix algebra: addition,
multiplication and transposition, the last not occuring in ordinary algebra. The law of
multiplication of matrices which Cayley invented and his successors have approved,
takes its rise in the theory of linear transformations. Linear combinations of matrices
with scalar coefficients obey the rules of ordinary algebra. A transposition is a
permutation which interchanges two numbers and leaves the other fixed, or in other
words: the formal operation leading from x to x and also that leading from x to x is
called transposition. A matrix of m rows and n columns has rank », when not all its
minor determinants of order » vanish, while of order »+ 1 do. A matrix and its
transposition have the same rank. The rank of a square matrix is the greatest number of
its rows or columns which are linearly independent.

Today, matrix theory is usually considered as the main subject of linear algebra,
and it is a mathematical tool of the social scientist, geneticist, statistician, engineer and
physical scientist.

Comprehension check

1. Are these statements true (T) or false (F)? Correct the false statements.

a. Cayley was the first inventor of matrices.
b. Cayley’s idea of a matrix comes from Hamilton’s theory of quaternion.

c. Properties of transformations on linear equations serve as the basis of Cayley’s
theory of matrices.

d. The law of multiplication of matrices does not relate to the theory of linear
transformations.

2. Answer the following questions.

a. Who was the first to create a matrix? When was this?

b. Did anyone obtain the idea of a matrix before him?

c. What did Hamilton show in his theory of quaternion?

d. Why did Hamilton’s theory of quaternion help Cayley to work his out matrix
theory?

e. What did Heisenberg discover in 1925?

f.  Who did Cayley collaborate with on the theory of algebraic invariants? What did
they investigate?
g. What are three fundamental operations in matrix algebra?
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3. Vocabulary

The Second irregular plural forms of nouns of Latin and Greek origin.

¢ Note:

A number of Latin and Greek original nouns have plural forms ending in —es, for
example: matrix — matrices.

3.1Write the plural forms of these nouns:

— analysis T — hypothesis —............
— axis T — index e
— basis i, — parenthesis —............
— crisis i, — synthesis i,
— directrix LT — thesis e
—emphasis  —............ — vertex e

Complete the rule:

—The ending —....., —..... /—.... are changed into —.. ... in the plural forms.

3.2 Fill in the gaps using the words above.

Points A, B, C are called the ............... of triangle ABC.

b +x,3andxare ............... )

Rates of work are calculated on a monthly ............... .

The vertical line is named the y ............... .

Nowadays, some schools put great......... on foreign language study.

N

It’s always not easy to prove a ............... .

e Listening
Listen to the passage about William Rowan Hamilton.
1. Pre- listening task
a. Use your dictionary to check the words below.

— academy (n) — observatory (n)
— appoint (v) — quintic equation (n)
— contribution (n)  — scratch (v)
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— flash (v) — three—dimensional complex number (n)
b. Complete sentences using the words above.
— Hamilton presented his Theory of system of Rays to the Royal Irish ......

—Hewas ............ooeii. astronomer royal at Dunsink ..................... and
professor of astronomy at Trinity College.

— Hamilton was interested in ........................... which he called “triplets™.

— Hamilton’s major .................. were in algebra of quaternion, optics and
dynamics.

— The discovery of quaternion ............ in his mind while he was walking along
The Royal Canal.

—He............... the formula on the stones of a bridge over the canal.

2. Listen to the tape. Answer the following questions.

When and where was William Rowan Hamilton born?

What did he do on April 23, 1827?

. How old was he when he was appointed astronomer at Dunsink Observatory and
professor of astronomy at Trinity College?

To which scientific field did he mainly contribute?

What did he call three—dimensional complex numbers?

What happened to him on October 16, 1843?

g. What did he do in 1837?

oo w

o o

TRANSLATION
e Translate into Vietnamese.
L’ Hospital’s rule:

A rule for finding the limit of the ratio of two functions each of which separately
tends to zero. It states that for two functions f(x) and g(x), the limit of the ratio

pAC] as x — a is equal to the limit of the ratio of the derivatives M as x —>a.
g(x) g (x)
2 _
For example, the functions x> — 4 and 2x — 4 have a ratio ; j . As x = 2, this ratio
x J—

takes the indeterminate form %; i.e. the limit of ratio cannot be found directly. L’
Hospital’s rule states that the limit of the ratio is equal to the limit of the ratio of the

first derivatives; i.e. the limit of X oas x 2 , 1s 2. If the ratio of first derivatives is

2
also indeterminate, higher order derivatives can be used.

e Translate into English.
1. Ma trin cAp m x n 1a tAp hdp clia mn s6 dudc sip dit trong mdt bing chit nhat
v6i m dong va n cot.

2. Phép cong ma trin:
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Phép cong hai ma trin chi dugc thuc hién trén hai ma trin c6 cling s& dong va cling
sO cot. Bing cich cong cdc phan tif tuong ng d€ ciu tao nén mot ma trdn cd ciing
s6 dong va cling s6 cdt ta dugc tdng clia chiing.

1 2 -2 4
Vidy,néu A=|3 4|va B=| 0 7] thi
09 -4 5

1 2 |2 4 1+(-2) 2+4 -1 6
A+B=|3 4|+ 0 7|=| 3+0 4+7|=| 3 11
0 9 -4 5 0+(—4) 9+5 -4 14

3. Phép chuyén vi ma tran:

Ma trdn chuyén vi A" cla ma trin A 12 mot ma trin dudc thanh 1ap bing c4ch déi

} . 1 23
cho cdc dong cla A lam cdt tuong Gng v6i ma trin mdi. Vi du, néu: 4= [4 5 6}

1 4

thi: A7 =|2 5|, trong d6 dong thi nhit va dong th hai trd thanh cot thit nhat va
36
T

tha hai cua 4" .

Just for fun © A COUNTING PROBLEM
— Two fathers and two sons, how many people are there in the total?
— Too easy! Four!
— Wrong!
— Why is it wrong?
— I am the son of my father. My father is the son of my grand father. So two
fathers and two sons are three people. Is that correct?
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UNIT 13

PAST PERFECT SIMPLE & PAST PERFECT CONTINUQOUS

PRESENTATION
1. Read the text below.
MATHEMATICS AND MODERN CIVILIZATION

“Mathematics is the queen of natural knowledge”. (K.F.Gauss)
That is true. Maths supplies a language, methods and conclusions for science. It
enables scientists to predict result, furnishes science with ideas to describe phenomena
and prepares the minds of scientists for new ways of thinking.

It would be quite wrong to think that maths had been giving so much to the
sciences and receiving nothing in return. Physical objects and observed facts had often
served as a source of the elements and postulates of maths. Actually, the fundamental
concepts of many branches of maths are ones that had been suggested by physical
experiences.

Scientific theories have frequently suggested directions for pursuing maths
investigations, thus furnishing a starting point for maths discoveries. For example,
Copernican astronomy had suggested many new problems involving the effects of
gravitational attraction between heavenly bodies in motion. These problems had been
developing the further activities of many scientists in the field of differential
equations.

2. Grammar questions

2.1 Answer the following questions.

a.  What had Copernican astronomy suggested?
b.  Which problems had been developing the further activities of many scientists in
the field of differential equations?

2.2Work in pairs to compare the use of tenses in the following answer pairs. Say
which tenses are used?

a. Copernican astronomy had suggested many new problems.
b. The problems involving the effects of gravitational attraction between heavenly
bodies in motion had been developing.
— Which sentence expresses an activity that was completed before another activity
or time in the past?
— Which sentence emphasizes the duration of an activity that was in progress
before another activity or time in the past?
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Find another examples used the past perfect simple and the past perfect
continuous from the text.

Complete the rules:

The past perfect simple is formed with ............ + the ...............
The past perfect continuous is formed with ...... +on + the .......
PRACTICE
1. Grammar

1.1 Underline the correct verb form: Past perfect simple or past perfect
continuous.

a. Ever since Galileo (had invented / had been inventing) his telescope men (had
studied / had been studying) the motions of the planets with ever increasing
interest and accuracy.

b. Kepler (had deduced / had been deducing) his famous three laws describing the
motion of the planets about the sun.

c. The Englishman Thomas Harriot was the first mathematician who (had given / had
been giving) status to negative numbers.

d. We knew the solution of this problem because we (had read / had been reading) it
in maths magazine.

e. Amalic Emmy Noether (had published / had been publishing) a series of papers
focusing on the general theory of ideas for four years from 1922 to 1926.

f. When W. Hamilton (had walked / had been walking) along the Royal canal all day,
he (had discovered / had been discovering) the multiplication formula that has
been used for the quaternions on the stones of a bridge over the canal.

1.2 Put in the correct form of the verbs.
a. Emma went into the sitting room. It was empty, but the television was still on.

Someone ................e.. (watch) it.

b. T .. (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.I.................. (look for) it for ages.

e. [ finally bought a new calculator. I ............... (look) everywhere for the old
one.

2. Reading and speaking

2.1 Read each situation and then tick the right answer.

Example: Two men delivered the sofa. I had already paid for it.
Which came first, a) [ the delivery, or b) M the payment?
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a. The waiter brought our drinks. We’d already had our soup.
Which came first, a) [J the drinks, or b) [ the soup?

b. I’d seen the film, so I read the book.
Did I first, a) [ see the film, or b) [J read the book?

c. The programme had ended, so I rewound the cassette.
Did I rewind the cassette, a) [ after, or b) [ before the programme ended?

d. I had an invitation to the party, but I’d arranged a trip to London.
Which came first, a) [ the invitation, or b) [ the arrangements for the trip?

2.2 Continue the sentences. Say what activities had been going on.

Example: He felt very tired at 4.30 because he had been working at the
VDU’ all day.
a. They realized that none of their confidential information was safe because
b. She felt that a change of job would be good for her because ......... .

o

. The accountant finally discovered why the phone bill was so high.
One of the night security guards ............coooiiiiiiiiiiiii i .
d. There was a very long delay at the airport. When we finally left, we

3. Vocabulary
Adverbs.

3.1 Many adverbs in English are formed by adding — ly to the adjective. These
adverbs have the same meaning as the adjectives. For example: beautiful —
beautifully, careful — carefully, ...

Example: He spoke English badly = His English was bad.
Form adverbs from following adjectives:

close —........ most —.........

fair —......... mere —.........

high —......... large —.........

ready —......... short —.........

3.2  But there are also many adverbs that don’t end in —ly: even, still, too, then,
only, always, together, ...

Example:  He still lives in England.

3.3 Put the adverbs from the box into one of the spaces.

readily lately largely shortly thus
too mostly then still
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*V

even fairly hence hardly

U: visual display unit

a. This concept was ......... narrow and a better
understanding of a function was needed.

The Arabs acquired most ......... the Greek and Hindu scientific writings which
they translated into Arabic and preserved through the Dark Ages of Europe.
Descartes’ “La Geometrie” consists ......... of what we now call the “theory of
equations” and it contains his famous rule of signs for determining the number
of positive and negative roots of an equation.

However, ......... when we use the formal definitions, we ......... distinguish
between the function and the graph.
... By the theorem we know that 7' is a function.......... , the composition of

f by f!isalso a function.

More than two hundred algebraic structures have been studied ...... .

......... after Galois was killed in a duel in 1832, the development of group
theory was substantially advanced by Cauchy.

In the symbolic stage algebraic notation went through many modifications and

changes until it became ......... stable by the time of Newton.

A great many persons have been involved in developing the foundations of
modern algebra, ......... the members of the British School of Algebraists.

The contributions of Abel and Galois to modern algebra can ......... be
overestimated.

To solve this problem, we observe that if the length of the sandbox is a ft,
............ the width is %, vevieeeeo... the amount of wood required is

25+2a+@ sq. ft.
a

SKILLS DEVELOPMENT

e Reading and speaking

1. Here are some words that may cause problems for you.

Use your dictionary to help.

— function (n) — tangent (n)
— domain (n) — graph (n)
— derivative (n) — plot (v)

— slope (n) — sketch (v)

2. Find the sentences that contain these words in the text. Translate them into

Vietnamese.
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THE DERIVATIVE OF A FUNCTION AND SOME
APPLICATIONS OF THE DERIVATIVE

Given a function, say f, we want to associate a number with any given number
in the domain of f'; let us agree to denote this set by writing Df. In effect, this means
that we want to construct a function Df from the given function f. The function that we
shall construct from fis called the derivative of f'and is denoted by writing /.

The concept of the derivative of a function has a number of important
applications. One of these applications is concerned with the problem of sketching the
graph of a function. Of course, since the graph of the function is the set of points of
the plane that correspond to the members of the function, we see that there is no
theoretical difficulty involved in this problem — we merely locate the points of the
plane corresponding to the ordered pairs of the function. The fact that there usually is
an infinite number of ordered pairs in the function being graphed means that the few
points actually plotted must be chosen with some care, so that a representative picture
of the function is obtained. Even this can be avoided by the simple device of plotting

v many points. But the mathematician had been extremely lazy
and rather than carry out the time taking monotonous job of

P plotting many points; he had been sitting and thinking a

moment with the hope of finding a way of avoiding such

’I// boredom.
One may define the function / in such a manner that

Fig.7 for any number a, f (a) is the slope of the tangent to the
graph of f at the point (a, f (a)) on the graph.

We will proceed as follows. The tangent of a curve at a point, P, on the curve is
an important concept largely because a small segment of the tangent line containing P
differs very little from the curve (see Figure 1). This suggests to the lazy
mathematician that when he plots a point on the graph he should determine the slope
of the tangent line to the curve at that point (this is easily accomplished by consulting
the derivative) and then draw in a short segment of the tangent at that point. In this
way a number of line segments is obtained, rather than points alone. For instance, let
us obtain the graph of the function x* + 2x — 3. The ordered pairs (-4, 5), (-3, 0), (-
2,-3), (-1,-4), (0,-3), (1,0), (2,5) are each members of the function, and the
corresponding points are easily plotted. Joining these points by a smooth curve (dotted
in the diagram), we had obtained a sketch of the graph (see Figure 2). Let us now
make use of the derivative. The derivative of our function is 2x + 2, and so the tangent
lines at each of the seven points plotted are: —6, 4, -2, 0, 2, 4, 6. Short line segments
having these slopes have been drawn through the corresponding points of the diagram.
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Finally, the line segments are joined by a smooth curve (dotted in the diagram),
and so the graph of x* + 2x — 3 has been sketched (see Figure 3). Examining Figure 2
we do not feel quite sure about the resulting graph, since so few points have been
plotted, but in Figure 3 the line segments plotted seem to be joined up by a smooth
curve.

Comprehension check
1. Answer the following questions.

a. What is the derivative of a function? How is it denoted?

b. Is the problem of sketching a graph of a function concerned with the concept of
the derivative?

Is there a difficulty involved in sketching a graph? Why or why not?

Why must the few points actually plotted on the graph be chosen with some
care?

In what way can the lazy mathematician define a function /2

In what way can a number of line segments be obtained?

How had we obtained a sketch of the graph?

Can we feel sure about the resulting graph? Why or why not?

/e

50 ™ o

2. Discussion
Look at figure 4 and say what the easiest way of sketching the graph is?

p v
/‘\\ { ¥
4, A;
: )
4 FLg 4

e Listening
1. Here are several styles of functions which have special names in the
mathematical world. Try to understand them.

one—to—one function linear function
rational function constant function
identity function inverse function
2. Listen to the tape. Find a definition for each style of function. Complete the
definitions.

a. If A is a non—empty set, a function with domain A and with range a set with
only one element, iscalleda .....................

b. If @ and b are real numbers, a function g deﬁned by g:x—>ax+ b is called a
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c. If A is any non—empty set, the function /, defined by [/, (x)=x for each

xeAdiscalled..............ooooiinnnll. on A.

d. Letfand g be two real (or complex) polynomial functions. Then the function /4
defined by A(x) = fix)/g(x)iscalleda ........................

e. A function fis said tobe ..................oell if, and only if, no two distinct
members of f have the same second element.

f.  If fis a function such that the inverse relation f ' is also a function, then f is
saidtohave ..............coo .

TRANSLATION

1. Translate the biography of a mathematician into Vietnamese.

He was born on August 5, 1802, in Finnoy, Norway. He was the second of six
children. At the age of 13 he was sent to the Cathedral school in Christiania (Oslo).

In 1817 his maths teacher Holmbe recognized his talent and started giving him
special problem and recommended special books outside the curriculum. Soon he
became familiar with most of the important mathematical literature.

When he was 18, his father died. He had to support his family. He gave private
lessons and did odd jobs. However, he continued to carry out his mathematical
research.

In his last year of school, he worked on the problem of the solvability of the
quintic equation, a problem that had remained since the sixteenth century. Unable to
find an error and unable to understand his arguments, he was asked by the editor to
illustrate his method. In 1824, during the process of illustration he discovered an error.
This discovery led him to a proof that no such solution exists. He also worked on
elliptic functions and in essence revolutionized the theory of elliptic functions.

He traveled to Paris and Berlin to find a teaching position. Then poverty took its
toll and he died from tuberculosis on April 6, 1829. Two days later a letter from Crelle
reached his address, conveying the news of his appointment to the professorship of
mathematics at the University of Berlin.

2. Can you guess this mathematician’s name?

Was he: — Emst Steinitz,
— Niels Henrik Abel,
or Joseph Louis La Grange?

Additional text
1. Guess the meaning of these words.

variety, critical, hold, minimum, maximum, memorize, maximize, summarize.

2. Read the text.
MAX — MIN PROBLEMS
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Let’s consider the problem of determining the dimensions of a rectangle that
has the largest possible area, subject to restriction that the perimeter of the rectangle is
40 ft.

Suppose that the dimensions of rectangle are a and /4 (see figure 5). Then the
perimeter is 2.(a + A ) and therefore 4 =20— a. But the area of the rectangle is
ah=a.(20 - a). This leads us to consider the function A where
A={(a,b)/b=a.(20—-a)and 0 <a <20 }. Note that the second term of an ordered
pair in A is the area of the rectangle one of whose dimensions is the first term of that
ordered pair: All possible rectangles, subject to the restriction of the problem have
been captured, in this sense, by the  function A. We want to determine the ordered
pair in A with the largest second term. This is accomplished by sketching the graph of
the function f=20x—x* (see figure 6). Clearly, f =20—2x and f =-2. By
examining the first derivative we see that function is critical at 10, and by examining,
the second derivative we see that the function has a relative maximum at 10. Note that
f(5)="75, f (5)=10, f(15)=75, f (15)=-10, f(10)=100, f (10)=0, f(20)=0,
£ (20) =-20. Using this information, we obtain the sketch of 20x — x> shown in the
diagram. Now we can see that the function A has its maximum value at the number at
which A is a relative maximum, namely at 10, the desired rectangle therefore having
dimensions 10 ft x 10 ft. In general, the maximum value of a function is the largest of
the values the function takes at the numbers at which the function is a relative
maximum; but care must be taken to ensure that this value is not exceeded by the
value of the function at a boundary of the domain of the function.
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A amyple of a max—min progieyr IS TR TRTE DtHe length and the
width of a sandbox whose height is 1 ft and Wthh hold 25 cub ft of sand, in other that
the minimum gl'lgO%nt of wood will be used in construEfﬁlg it.

To solve this problem, we observed that if the length of the sandbox is a ft, then the

width is %; hence the amount of wood required is 25+ 2a +% sq. ft. Thus we are

concerned with the function W , where
W={(a,b)lb=25+2a+>" and 0<a)
a
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length is given by the first term of the ordered pair. Therefore we want to find the
number at which the function W takes its minimum value. We accomplish this by

sketching the function 25+ 2x+@ (see figure 7). The first derivative of this function
X

is 2—5—(2) and the second derivative is @ The function is critical at 5 and at —5. We
X X

conclude that the function is a relative minimum at 5 and a relative maximum at —5.
However, we are interested only in the part of the graph to the right of V:

W(5)=45W(1)=77 and W'(l)=—-48,W(10)=50 and W'(lO)z%

Using this information, we obtain the sketch of /' shown in the diagram. Thus the
minimum value of W is at 5, the relative minimum of . And so the length of the
sandbox i1s 5 f t. Summarizing, in order to solve a max—min problem, we first
determine the function which we wish the maximize or minimize and then calculate
the first and the second derivatives of this function. The zeros of the first derivative
include all relative maxima and relative minima of the function, whereas the second
derivative distinguishes between a number at which a function is a relative maximum
and one at which the function is a relative minimum. Finally as a check, we sketch the
function.

3. Answer the following questions.

What kind of problems are dealt with in this text?

See fig.5 and say how you determine the perimeter of the rectangle?

What is the area of the rectangle equal to?

What is the maximum value of the function?

Is it possible for the maximum value of a function to be exceeded by the value
of the function at a boundary of the domain of the function?

What is the minimum value of the function?

What are we to do first if we wish to solve a max—min problem?

What do the zeros of the first derivation include?

o e o

lmr)

S

Just for fun

© SUBTRACTION

The teacher said: “When we subtract, we must have things of the same kind.

We can’t take three kittens from four puppies, or a pound of meat from ten heads of

oxen, or four hens from twelve bears, or seven nuts from eleven apples. Is that clear?
Do you understand?”

“Yes, teacher.” Answered a boy, “but why can we take five roses from eight bushes?”
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UNIT 14

REPORTED STATEMENTS

PRESENTATION

A market research organization interviewed a number of people to answer the
questions: “Do you think the use of virtual reality in computer war games is going to
affect young people’s attitude to violence?”

Here are some responses.

Rita Harper

‘Yes, I do. I think anything which portrays violence as fun is going to
alter young people’s perception of violence in a very dangerous way.
Violent crime amongst young people is increasing. [ think
L — manufactures of computer war games must take some of the
responsibility.’

| Susan Clark

‘No, not really, Kids — particularly boys — have been playing with toy guns ever since
guns were invented. Surely playing with toy guns in the real world is more dangerous
Y than playing with imaginary guns in an imaginary world.’

Mark Watts

‘It’s difficult to say. Some of my friends get very aggressive when they play computer
war games. But I don’t really know if it makes them more violent when they’re doing
" other things. I play a VR jet fighter game, and I don’t think it has made me more
violent.’

1. What did Rita, Susan and Mark actually say?

Rita: — I think anything which portrays violence as fun is going to alter young
people’s perception of violence in a very dangerous way.
— Violent crime amongst young people is increasing.
— I think manufactures of computer war games must take some of the
responsibility.
Do the same for Susan and Mark’s opinions.

2.1 Suppose that you’re working for a market research organization. Write the article
after researching. Let’s begin:
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Rita Harper said that she thought anything which portrayed as fun was going to
alter young people’s perception of violence in a very dangerous way. Violent crime
amongst young people was increasing. Finally, she told us that manufactures of
computer war games had to take some of the responsibility.

2.2  Continue your writing with Susan and Mark using some verbs such as:
announce, answer, explain, mention, promise, reply, say, suggest, tell, ...

e Grammar questions

a. In what tense is the main verb in reported speech?
b. How are the verb tenses in reported statement different from those in the original
words?

Complete the table:

Direct speech Indirect speech

Simple Present |

Present Perfect | ..
Simple Past | .

PRACTICE

1. Grammar
¢ Note 1

Changing direct speech to reported speech:

We may have to make changes when we are reporting something which
another person has said, or when we report it in a different place or at a different time.
Here are some typical changes:

Person: I — he/she
my —  his/ her
Place: here — there / at the flat ...
Time: now — then/ at that time
today — that day, on Monday, etc
yesterday — the day before / the previous day
tomorrow — the next / following day, on Sunday, etc
this week — that week
last week — the week before, the previous week
an hour ago — an hour before

1.1 Turn direct speech into indirect (reported) speech.

103



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. .Newton said, “ I don’t know what I may appear to the world; but to myself I 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 I stood on the shoulders of giants .

¢ Note 2

If the statement is still up to date when we report it, then we have a choice. We
can either leave the tense the same, or we can change it.

Example:  Sarah said she’s going / was going to Rome in April.

1.2 Who said what? Match the words to the people and report what they said.

a Mrs. Thatcher 1. “All the world’s a stage.”

b.  Stokeley Carmichael 2. “Black is beautiful.”

c.  Galileo 3. “Big Brother is watching you.”

d Shakespeare 4. “There is no such thing as society.”
e George Orwell 5. “The earth moves round the sun.”

2 T

D e e

G ettt e e

Qe e e

e ettt

1.3 Circle the best answer.

Example: ~ What did that man say ...... 3...... ?
1) at you 2) for you @ toyou 4)you

a. Irang my friend in Australia yesterday, and she said it ... raining there.
1)is 2) should be 3) to be 4) was
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b. The last time I saw Jonathan, he looked very relaxed. He explained that he’d been

on holiday the ......... week.
1) earlier 2) following 3) next 4) previous
c. Someone ......... me there’s been an accident on the motorway.
1) asked 2) said 3) spoke 4) told
d. When I rang Tessa some time last week, she said she was busy .......day.
1) that 2) the 3) then 4) this
e. Judy......... going for a walk, but no one else wanted to.
1) admitted 2) offered 3) promised 4) suggested
f. When he was at Oliver’s flat yesterday, Martin asked ifhe ......... use the
phone.
1) can 2) could 3) may 4) must
2. Speaking

Work in pairs. Read the report about what a candidate said at an interview.
Change the words in italic into direct speech.

Miss Lan said that she was very interested in teaching there, and she explained
that she had been working in a depa rtment of maths for three years. When I asked her
about her reasons for leaving, she said that she liked y oung peop le and she want ed
more responsibility. She seems well qualified in the computer, as she said that she had
a degree in Informatics—Maths. As far as her terms of notice are concerned, she made
it clear that she couldn’t leave her job for another month. 1 decided to offer her the job,
and she said she would consider our offer, and would let us have her decision soon.
Example: ~ A:  — She said she was very interested in teaching there.

B: — “I’m very interested in teaching here.”

3. Vocabulary
The Third irregular plural nouns of Latin and Greek origin (continued)

Except for two cases we have known, a lot of Latin and Greek original nouns also
have the plural forms ending in —i (e.g. calculus — calculi) and —ae (e.g. abscissa —
abscissae).

Look at the nouns below:

focus, formula, corona, genius, locus, hyperbola, lacuna, radius, nebula, modulus,
nucleus, rhombus.

3.1 Putthem in the correct column, writing in their plural forms;

—-us — —i -a — —ae
focus — foci hyperbola — hyperbolae
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3.2 Fill in the gaps using the words above.

a. Two equations are called equivalent if they have the same ............

b. Up until quite recently, when functions were mentioned in the mathematical
literature they were usually considered to be ............

c. In the figure, we can sketch the ............ determined by an equation of the form.

d. The simplest ............ , that of common hydrogen, has a single proton.

e. The area of an ellipse equals m/4 times the product of the long and the short
diametres or 7 times the product of the long and the short ...... :

+ Note

Besides that, some nouns always have similar forms, example:
an apparatus — apparatus
a headquarters — headquarters
a means — means
News — news
a series — series
a species — species

SKILLS DEVELOPMENT

e Reading
1. Pre —reading task

Let us solve the problem.

Achilles and a tortoise run a race in which the slow tortoise is allowed to start
from a position that is ahead of Achilles’ starting point. It is agreed that the race is to
end when Achilles overtakes the tortoise. At each instant during the race Achilles
and the tortoise are at some point of their paths and neither is twice at the same
point. Then, since they run for the same number of points, the tortoise runs through
as many distinct points as does Achilles. Can Achilles overtake the tortoise?

2. Read the text below to find the answer.

ZENO'’S PARADOXES

There are difficulties in maths concepts of length and

78 i‘ﬁ} and the time which were first pointed out by the Greek philosopher

e WL Zeno, but which can now be resolved by use of Cantor’s

Drtﬂlse theory of infinite classes. We’ve just considered a formulation

AP by Betrand  Russell of Zeno’s Achilles and the tortoise
SR L paradox.

Part of this argument is sound. We must agree that from

m é w the start of the race to the end the tortoise passes through as
L ey many points as Achilles does, because at each instant of time

'm during which they run each occupies exactly one position.
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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 system, and just as

. 1 . : .
there is not next larger number after 2 and 25, 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
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time. Unfortunately, this seeming simple and fundamental concept is beset with
difficulties, that revealed themselves in Zeno’s paradoxes.

Comprehension check

1. Answer the following questions.

a.
b.

g.

2.

oo

i}

Why are the points passed through by Achilles and the tortoise equal?

Did mathematicians at that time agree with Zeno’s paradox? What did they think
about it?

Does it make sense to speak of completing an infinite series of operations in
Cantor’s opinion?

What did Zeno propose to fight against the infinitive divisibility of space and
time?

Why is not Zeno’s explanation satisfactory?

Does the maths concept of motion satisfy the conception of physical
phenomenon of motion? Why or why not?

What is the basic concept in the study of infinite numbers?

Find words or phrases from the text that fixed the meaning of the underlined
words.

At any moment the arrow is in another position.

The amount of points on a line segment is not concerned with its length.
Between any two instants there is an infinite number of other intermediate ones.
The number of points that Achilles and the tortoise passed is equal.

At each instant of the period of time during which an object is in motion, it
occupies a definite position.

Lots of people thought that the paradox is unreasonable.

e Writing

Put the sentences in a suitable order to have a short biography of George
Cantor.

Cantor was a German mathematician.
Between 1874 and 1895 he developed the first clear and
comprehensive account of transfinite sets and numbers.

c. He was born in 1845 in Germany.
d. He provided a precise definition of an infinite set, distinguishing
between those which were denumerable and those which were not.
e Listening

1. Pre- listening task
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1.1 Study this word processing screen.

1. Menu bar 5. Formatting toolbar

2. Insertion point 6. Standard toolbar

3. Status bar 7. Ruler

4. Title bar
| Bile Edit Wiew Insert Format Tools Table MathType Window Help x|
DS SRy | bR o-o- | @BEORESE |00 -3 2
| ormal + | Times Mew Roman = | 12 = | B 7 U HEEE == |§E = = +:'§| B
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1.2 Can you identify the components above?

2. Listen to the tape and check your answers.

TRANSLATION

Translate into Vietnamese.

1. Burali—Forti’s paradox:

A paradox stated by C.Burali— Forti in 1897. Every well-ordered set has an
ordinal number, and, as the set of all ordinals is well ordered, it also has an ordinal
number, say 4. But the set of all ordinals up to and including a given ordinal, say B,
is itself well ordered and has ordinal number B + 1. So the set of all ordinals up to
and including A has ordinal number 4 + 1, which is greater than A4, so that 4 both is
and is not the ordinal number of all ordinals. This paradox is avoided in standard
versions of set theory by denying that there exists a set of all ordinals.

2. Liar paradox:

The paradox that if someone says “I am lying”, then if what is said is true then
it is false, and if what is said is false then it is true. Traditionally it is thought to have
been put forward in the 6" century BC by the Cretan philosopher Epimenides. The liar

paradox is an example of a sentence that may be grammatically correct, yet logically
self—contradictory.

WORD LIST

Here is a list of some of the words from the units of English for Mathematics.
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Write the translation:

adj = adjective prep
conj = conjunction pp
pl = plural \%
pron = pronoun phr.v
n = noun phr.n
adv = adverb idm
opp = opposite infml
UNIT 1

access (V) : truy cdp, tra ciiu

addend (n) : s6 hang

addition (n) : phép cong

algebra (n) : dai s6

algebraic (adj) : (thudc) dai sé

angle (n) : géc

Boolean algebra (n) : dai s6’ Bun
broad—-minded (adj) : cd tu tudng rong rdi, khodng dat
calculus (n) : phép tinh

community (n) : céng dong

distance (n) : khodng cdch

distance education : gido duc tir xa
division (n) : phép chia

domain (n) : mién, mién xdc dinh
dramatically (adv) : (mdt cdch) dot ngot
equation (n) : phuong trinh

experiment (v) thi nghié¢m, thuc nghiém
fundamental (n) : nguyén tdc co bdn
generalize (V) : tong qudt hod
gravitation (n) : trong luc

homological algebra (n) : dai s6’dong diéu
Lie group (n) : nhém Li

linear algebra (n) : dai sO tuyén tinh
matrix algebra (n) : dai s6' ma trdn
minuend (n) : s6 bi tric

multiplication (n) : phép nhdn
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notation (n) : ky hiéu

nucleus (n) : hach, hat nhin
penetration (n) : su thdm nhdp, thdm vao
probability (n) : xdc sudt

problem (n) : bai todn, vdn dé
product (n) : tich s&

proxy (n) : sy uy nhi¢m, nguoi dugc uy nhi¢m
quantum (n) : lugng tut

quotient (n) : thuong

regard (n) : sy quan tdm

in this regard (idm) :vé mdt nay
remainder (n) = difference : hiéu s6
research (v) & (n) : nghién citu
solar system (n) : hé mdt troi

solve (v) : gidi

straightedge (n) : é—ke

subtle (adj) : tinh t&

subtraction (n) : phép trir
subtrahend (n) : s trir

sum (n) : tong

synonymous (adj) : co ciing nghia
triangle (n) : tam gidc

isosceles triangle : tam gidc cdn
up—-to—date (adj) : cdp nhdt

vector algebra (n) : dai sé vecto

UNIT 2

associative (adj) : (c6 tinh) lién két, két hop
axiom (n) : tién dé

bequeath (v) : dé lai

bracket (n) : ddu ngodic

commutative (adj) : (c6 tinh) giao hodn
compatibility (n) tinh tuong thich, thich hgp
component (n) : thanh phan

congruence (n) : dong du, tuong ding
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conjecture (v) & (n) : gia dinh, phdng dodn
corollary (n) : hé ludn, hé qud
customary (adj) : theo thong lé
differential (n) : vi phdn

distributive (adj) : (c6 tinh) phdn phdi, phdn bo
equivalence (n) : su tuong duong
equivalent (adj) — equivalently (adv)
error (n) : sai s0, do sai

formula (n) : cong thiic

fraction (n) : phdn s6

futile (adj) : vé ich, ngd ngdn

geometry (n) : hinh hoc

indefinitely (adv) : khdong xdc dinh duoc
integer (n) : s6 nguyén

interval (n) : khodng, doan

irrational number : 56 Vo ty

mainframe computer (n) mdy tinh I6n, cong sudt cao, cé by nhd rong
marginal (adj) : (thudc bén 1)

marginal note : ghi chii bén lé

polygon (n) : da gidc

regular polygon : da gidc déu

prime (n) : s6 nguyén t6

property (n) : tinh chdt, thudc tinh

ratio (n) : t s6

rational number : 56 hitu 1y

real number : s6 thiic

repute (v) — be reputed : cho la, don la
satisfy (v) : thod man

solution (n) : phép gidi, nghié¢m

spring (n) : [0 xo

stimulus (n) : tdc nhdn kich thich
subscript (n) : chi s6 dudi

subsequent (adj) : (thudc vé&) day con
tarnish (v) : lam mo

theorem (n) : dinh ly
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triple (n) : b9 ba
trisection (n) : su chia déu cho 3
utilize (v) : dung
verify (v) : thit lai
UNIT 3

abrupt (adj) : bdt ngo, dot ngodt
accustomed (adj) to sth : guen vdi
arbitrary (adj) : tuy y
asset (n) : cia cdi, tai san
branch (n) : nhdnh
collection (n) : tdp hop
combat (v) : chéng lai, do sic
denominator (n) : mdu s6
denote (v) : ky hiéu
disclose (v) : vach ra
dissertation (n) ludn dn, ludn vdin
equivalent fraction : phdn s6 bdng nhau ( phdn s6 tuong duong )
extend (v) : kéo dai, md rong
gather up (phr.v) : thu thdp lai, tdp trung
identity (n) : s nhdn biét, nhdn dién, dong nhdt hod
imply (v) : bao ham, kéo theo, cé nghia
improper fraction : phédn s6 khong thiic
induction (n) : luong hod
interpret (v) : gidi thich, thé hién
limit (n) : ranh gioi
(V) : gidi han
mixed fraction : phdn sé hén hop
numeral (n) : chit s6
numerator (n) : tif sO
operation (n) : phép todn
ordered field (n) : truong dugc sdp
pay off (phr.v) trang trdi, thanh todn
phenomenon (n) — pl : phenomena : hién tugng

plummet (v) : roi thdng, tut
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postulate (n) : dinh dé, tién dé

procession (n) : doan nguoi, ddm ruéc, ddm diéu hanh
proof (n) : sy chitng minh

proper fraction : phdn s6 thuc (su)

remarkable (adj) : ddng luu y, khdc thuong

set (n) : tdp hop

significant (adj) : cé y nghia, ddng ké

signify (v) : ¢6 nghia la

simple-minded (adj) : chdt phdc, ngd ngdn

stuck—up (adj) : vénh vdo, hom hinh

substantial (adj) ldn lao, ddng ké

substantially (adv) : nhiéu, ddang ké

summation (n) : phép cong, phép ldy tong, phép I&Yy tich phdan
symbol (n) : ky hiéu, ddu

synonymous (adj) : ¢é cung nghia

tend (to) (V) : tién dén, din dén
UNIT 4

a big shot (infml) : nhdn vat quan trong

bugler (n) : nguoi thoi ken dong

category (n) : pham tru, hang muc

conventional (adj) : theo quy udc, thong thuong
diminished (adj) : (dudc) lam nhé lai, rit ngdn lai
feature (n) : nét, dic diém

flag pole (n) : cdt co

illustrate (v) : minh hoa

inequality (n) : bdt ddng thiic

absolute inequality : bdt ding thitc tuyét doi
conditional inequality : bdt ddng thitc cé diéu kién
unconditional inequality : bt ddng thitc vo diéu kién
invincible (adj) : vo dich

positive number : 56" duong

range (n) : khodng bién thién, giao do, hang, pham vi, mién
range of value : mién gid tri

reflexive (adj) : phdn xa
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relation (n) : quan hé, hé thiic
sentence (n) : cdu, ménh dé
closed sentence : cdu dong

sophisticated (adj) : sanh diéu, tinh vi
statement (n) : ménh dé, phdt biéu
swagger (v) : nghénh ngang, vénh vdo
symbol (n) : ki hiéu, ddu

symmetric (adj) : doi xiing

transitive (adj) : bdc cdu, truyén iing

variable (n) : bién sé, bién thién, bién ddi
UNIT 5

advance (V) : tién bo, thiic ddy
concern (v) : lién quan (dén)

be concerned with : dé cdp dén ...
corresponding (adj) : tuong ing

curve (n) : duong cong

define (v) : dinh nghia, xdc dinh
derivative (n) : dao ham

dimension (n) : kich thudc, chiéu, thit nguyén
display (v) : bay ra, trung bay, dé' 16 ra
extend (v) : kéo dai, md rong

extract (v) : riit ra, trich ra

figure (n) : hinh vé, biéu do, ky hié¢u
function (n) : ham sé

indeterminate (adj) : bdt dinh, vo dinh
intersect (v) : cdt, giao nhau
intersection (n) : chd giao nhau
intriguing (adj) : hdp ddn

locus (n) : quy tich, vi tri

master (v) : ndm vitng, tinh thong
misleading (adj) : sai, lita dbi
mysterious (adj) : huyén bi, bi dn
polish up (phr.v) : ddnh béng, trau chudt

projective geometry : hinh hoc xa dnh

115



ratio (n) : # 0, t sudt

ray (n) : tia, nita duong thdang
reason (v) : suy ludn
reasoning (n) : s« ldp ludn, tranh ludn
segment (n) : dogn

sequence (n) : ddy

store (v) : luu triv

subject (n) : mon hoc

subset (n) : tdp hop con
tangent (n) : tiép tuyén, tang
vertex (n) : dinh

volume (n) : khdi, thé tich
UNIT 6

accommodate (V) : cung cdp, xem xét, dieu chinh
admit (v) : thi nhdn

area (n) : dién tich

compute (V) : tinh todn bdng mdy tinh, tinh todn, suy tinh
congruent (adj) : dong dang

credit (v) : tin, cong nhdn, ghi vao

curious (adj) : mudn tim hiéu, to mo, khdc thuong
dashed (adj) : (dugc) nhdn manh, gach nét
executive (n) : uy vién ban qudn tri

fascinating (adj) : ¢6 siic hdp dan, quyén rii
financial (adj) (thudc vé) tai chinh

hypotenuse (n) : canh huyén

interior (n) : phdn bén trong

manuscript (n) : bdn viét tay, bdn thdo

motivate (v) : thiic ddy

mystical (adj) : than bi, huyén bi

operation (n) : su hoat dong

pictorial (adj) : dugc minh hog, co tranh dnh
prospective (adj) : vé sau, sdp tdi

radix (n) : co s6
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resemble (v) : gidng, tuong tu
right angle : géc vuong

seminar (n) : hdi thdo chuyén dé
stable (adj) : bén vitng, vitng chdc
straight angle : gdc bet

stretch (v) : kéo dai ra

triangular (adj) : (thudc) ram gidc
union (n) : hop

upgrade (v) : ndng cdp

wonder (n) : diéu ky diéu

UNIT 7

accurately (adv) : mot cdch chinh xdc

analytic geometry (n) : hinh hoc gidi tich

axis (n) . truc

clarify (v) : lam sdng to

communicate (v) : truyén dat, lién lac vdi nhau
compulsory (adj) : bdt budc, ép budc, cudng bdach
concentrate (v) : tdp trung

conform (v) : gil# quy udc, tudn thii, tuong ing, phit hop
cooperate (v) : hgp tdc

coordinate (n) : toa do

coordinate plane : mdt phdng toa do
correspond (V) : tuong ving

criticise (v) : chi trich, phé binh

desirable (adj) : mong muén

determine (v) : xdc dinh

effective (adj) : hitu hiéu, cé hiéu qud
equivalent (n) : s6 hodc tir tuong duong
horizontal line (n) : duong ndm ngang
incisiveness (n) : sy sdc sdo

infinity (n) : (sw) vo tdn, vo ciung lon
intentional (adj) : ¢d ¥, co chii tdm

intersect (v) : cdt, giao nhau
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label (v) : ky hiéu, ddnh ddu

locate (v) : dinh vi tri, ddt

memorize (V) : ghi nhd, hoc thudc

negation (n) : su phu dinh

negative number : s6 dm
non—communicative (adj) : khong giao hodn
operate (V) : vdn hanh, sit dung, lam cho chuyén dong
ordered pairs : cdp dugc sdp

parallel (n) : (su) song song, duong song song
perpendicular (adj) : thdng géc

plane (n) : mdt phdng

procedure (n) : cdch, bién phdp, phuong phdp
proceed (V) : tiép tuc, phdt sinh, xudt hién
product (n) : tich, tich s6

Cartesian product : tich Pé Cdc

purpose (n) : muc dich

relate (v) : lién quan

simplified (adj) : (c6 tinh) don gidn hod
subtract (v) : trir

vector sum : téng ciia vecto

vertical line (n) : duong thdng ditng

vice versa : nguoc lai
UNIT 8

acute (adj) : nhon

algorithm (n) : thudt todn, an go rit
allocate (v) : sdp xép, phan bé’
antecedent (n) : tién 1¢, tién kién
banish (V) : truc xudt, xua dudi
basis (n) : co sd

cone (n) : hinh non

conic (n) : conic, duong bdc hai
consequent (n) : hdu thitc

database (n) : co sJ dit liéu
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datum (n) (pl. data) : s6'liéu, dit kién
diametre (n) : duong kinh

digit (n) : chit s6, hang s&

digital (adj) : (thudc) sé

directrix (n) : duwong chudn

eccentricity (n) : tdm sai, do léch tdm
elaborate (V) : chi tiét hod, bo sung chi tiét
ellipse (n) : elip

elongated (adj) : ly gidc, (duoc) kéo dai ra, gidan ra
encounter (v) : gdp, cham trdn

evaluate (v) : ddnh gid, udc luong

evolution (n) : su tién hod

exceed (V) : vuot trdi

exhaustive (adj) : vét kiét

extreme (n) : cuc tri, cuc han

field (n) : truong, mién, thé

focus (n) : tiéu diém

frame of reference (phr.n) : hé quy chiéu, hé toa do
hyperbola (n) : hypebon

logarithm table (n) : bdng 16 ga

mean (n) : gid tri trung binh, phuong tién, phuong phdp
mechanics (n) : co hoc

obtuse (adj) -tz (gdc)

origin (n) : (ngudn) géc, nguyén bdn
parabola (n) : parabén

physics (n) : vdt Iy hoc

proportion (n) : #f [, ti [ thiic

rectangular (adj) : (thudc) hinh chit nhdt
relevance (n) : s lién quan

restriction (n) : sw han ché, gidi han, thu hep
section (n) : tiét dién

conic section : tiét dién coénic

slide (n) : su truot, con truot

solid (n) : ¢’ thé

solid geometry (n) : hinh hoc khong gian
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spirit (n) : tinh than

submerge (V) : dim, nhdn chim

symmetrical (adj) : ddi xiing

term (n) : s6 hang

transistor (n) : (mdy, den) bdn dén
transverse (adj) : ngang

treat (v) : xit [y

unsolvability (n) : (su, tinh) khong gidi duoc

UNIT 9

adjunct (n) : bd ngit, vt phu gia
arithmetic (n) : s6 hoc

bus (n) : xe

carry out (phr.v) : tién hanh, thic hién
coded : (bdng) mat ma

constant (adj) : lién mién, khong thay déi, bat bién
control (n) : bg diéu chinh
cosmetics (n) : my phdm

decimal digit (n) : s6 thdp phan
demodulator (n) : cdi khit bién dién
dice (n) : con siic sdc

dictate (v) : ra lénh

equality (n) : ddng thitc

even (adj) : bang nhau, chdn
failure (n) : su hdng, su thdt bai
favor (favour) (v) : thién vi

file (n) : (mdy tinh) tép

function (n) : ham sé

head (n) : mdt ngita (of a coin)
impetus (n) : sy thiic ddy

input (n) : ddu vao

launch (v) : phdt dong, tung ra
locus (n) : quy tich, vi tri

magnitude (n) : d6 I6n, do dai, chieu do

120



mesh (n) : (top) dé nhé

modulator (n) : mdy bién dién
occurrence (n) : sy xudt hién

odds (n) : lgi thé

outcome (n) : hdu qud

output (n) : ddu ra

polar (adj) : (thudc vé) cuc, cuc tuyén, cuc dién
probability (n) : xdc sudt

purchase (v) : mua, tdu

radius (n) : bdn kinh

ring (n) : vanh

simultaneous (adj) : dong thoi, ciing liic
star (n) : hinh sao, ddu sao

sum (n) : tong

tail (n) : mdt sdp (of a coin)

topology (n) : t6pd

toss (v) : ném, tung

trace (V) : theo, ldn ra
WORD LIST

Here is a list of some of the words from the units of English for Mathematics.
Write the translation:

adj = adjective prep = preposition

conj = conjunction pp = past participle
pl = plural v = verb

pron = pronoun phr.v = phrasal verb

n = noun phr.n = phrasal noun
adv = adverb idm = idiom
opp = opposite infml = informal
UNIT 1

access (V) : truy cdp, tra ciu
addend (n) : s6 hang
addition (n) : phép cong
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algebra (n) : dai s6

algebraic (adj) : (thudc) dai s6

angle (n) : géc

Boolean algebra (n) : dai s6’ Bun
broad—minded (adj) : co tu tuong rong rdi, khodng dat
calculus (n) : phép tinh

community (n) : cong dong

distance (n) : khodng cdch

distance education : gido duc tiw xa
division (n) : phép chia

domain (n) : mién, mién xdc dinh
dramatically (adv) : (mdt cach) dot ngot
equation (n) : phuong trinh

experiment (v) thi nghiém, thuc nghiém
fundamental (n) : nguyén tdc co bdn
generalize (V) : tong qudt hod
gravitation (n) : trong luc

homological algebra (n) : dai s6’ dong diéu
Lie group (n) : nhém Li

linear algebra (n) : dai sé tuyén tinh
matrix algebra (n) : dai s6 ma trdn
minuend (n) : s6 bj triv

multiplication (n) : phép nhdn

notation (n) : ky hiéu

nucleus (n) : hach, hat nhan

penetration (n) : sy thdm nhdp, thdm vao
probability (n) : xdc sudt

problem (n) : bai todn, vdan dé

product (n) : tich sé

proxy (n) : sy uy nhiém, nguoi dugc uy nhiém
quantum (n) . lugng ti

quotient (n) : thuong

regard (n) : su quan tdm

in this regard (idm) :vé mdt nay

remainder (n) = difference : hiéu s6
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research (v) & (n) : nghién citu
solar system (n) : hé mdt troi
solve (v) : gidi

straightedge (n) : é—ke

subtle (adj) : tinh t&

subtraction (n) : phép trir
subtrahend (n) : o trir

sum (n) : tong

synonymous (adj) : co ciing nghia
triangle (n) : tam gidc

isosceles triangle : tam gidc cdn
up—-to—date (adj) : cdp nhdt

vector algebra (n) : dai sé vecto
UNIT 2

associative (adj) : (c6 tinh) lién két, két hop
axiom (n) : tién dé

bequeath (v) : dé lai

bracket (n) : ddu ngodc

commutative (adj) : (c6 tinh) giao hodn
compatibility (n) tinh tuong thich, thich hgp
component (n) : thanh phan

congruence (n) : ddng du, tuong ding
conjecture (v) & (n) : gid dinh, phdng dodn
corollary (n) : hé ludn, hé qud

customary (adj) : theo thong lé

differential (n) : vi phdn

distributive (adj) : (c6 tinh) phdn phéi, phdn bé’
equivalence (n) : sy tuong duong
equivalent (adj) — equivalently (adv)

error (n) : sai s0, do sai

formula (n) : cong thiic

fraction (n) : phdn s6

futile (adj) : v6 ich, ngd ngdn

geometry (n) : hinh hoc
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indefinitely (adv) : khdong xdc dinh dugc
integer (n) : s nguyén
interval (n) : khodng, doan
irrational number : s6 Vo 1y
mainframe computer (n) mdy tinh l6n, céng sudt cao, c6 by nhd rong
marginal (adj) : (thudc bén 1)
marginal note : ghi chii bén ¢
polygon (n) : da gidc
regular polygon : da gidc déu
prime (n) : s6 nguyén t6
property (n) : tinh chdt, thudc tinh
ratio (n) : # 56
rational number : 56 hifu 1y
real number : 56 thuc
repute (v) — be reputed : cho la, don la
satisfy (v) : thod man
solution (n) : phép gidi, nghiém
spring (n) : lo xo
stimulus (n) : tdc nhdn kich thich
subscript (n) : chi s6 dudi
subsequent (adj) : (thudc vé) day con
tarnish (v) : lam mo
theorem (n) : dinh ly
triple (n) : b9 ba
trisection (n) : s chia déu cho 3
utilize (v) : dung
verify (v) : thit lai
UNIT 3

abrupt (adj) : bdt ngo, dot ngodt
accustomed (adj) to sth : guen vdi
arbitrary (adj) : tuy y

asset (n) : cua cdi, tai sdan

branch (n) : nhdnh

collection (n) : tdp hop
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combat (v) : chéng lai, do sicc
denominator (n) : mdu s6
denote (v) : ky hiéu
disclose (v) : vach ra
dissertation (n) ludn dn, ludn van
equivalent fraction : phdn s6 bdng nhau ( phdn s6 tuong duong )
extend (v) : kéo dai, md rong
gather up (phr.v) : thu thdp lai, tdp trung
identity (n) : s nhdn biét, nhdn dién, dong nhdt hod
imply (v) : bao ham, kéo theo, cé nghia
improper fraction : phdn s6 khong thiic
induction (n) : luong hod
interpret (v) : gidi thich, thé hién
limit (n) : ranh gidi
(V) : gidi han
mixed fraction : phdn sé hon hop
numeral (n) : chit s6
numerator (n) : t1f s6°
operation (n) : phép todn
ordered field (n) : truong dugc sdp
pay off (phr.v) trang trdi, thanh todn
phenomenon (n) — pl : phenomena : hién tuong
plummet (v) : roi thdng, tut
postulate (n) : dinh dé, tién dé
procession (n) : doan nguoi, ddm ruéc, ddm diéu hanh
proof (n) : su chitng minh
proper fraction : phdn s6 thuc (su)
remarkable (adj) : ddng luu y, khdc thuong
set (n) : tdp hop
significant (adj) : cé y nghia, ddng ké
signify (v) : c6 nghia la
simple—minded (adj) : chdt phdc, ngd ngdn
stuck—up (adj) : vénh vdo, hom hinh
substantial (adj) Idn lao, ddng ké
substantially (adv) : nhiéu, ddang ké
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summation (n) : phép cong, phép ldy tong, phép I&Yy tich phdan
symbol (n) : ky hiéu, ddu
synonymous (adj) : ¢é cung nghia

tend (to) (v) : tién dén, din dén
UNIT 4

a big shot (infml) : nhdn vat quan trong

bugler (n) : nguoi thoi ken dong

category (n) : pham tru, hang muc

conventional (adj) : theo quy udc, thong thuong
diminished (adj) : (dudc) lam nhé lai, rit ngdn lai
feature (n) : nét, dic diém

flag pole (n) : cdt co

illustrate (v) : minh hoa

inequality (n) : bdt ddng thiic

absolute inequality : bdt ddng thitc tuyét doi
conditional inequality : bdt ddng thitc cé diéu kién
unconditional inequality : bdt ddng thitc vé diéu kién
invincible (adj) : vé dich

positive number : 56’ duong

range (n) : khodng bién thién, giao dd, hang, pham vi, mién
range of value : mién gid tri

reflexive (adj) : phdn xa

relation (n) : quan hé, hé thiic

sentence (n) : cdu, ménh dé

closed sentence : cdu dong

sophisticated (adj) : sanh diéu, tinh vi

statement (n) : ménh dé, phdt biéu

swagger (v) : nghénh ngang, vénh vdo

symbol (n) : ki hiéu, ddu

symmetric (adj) : ddi xitng

transitive (adj) : bdc cdu, truyén iing

. A A A A oA P
variable (n) : bién s0, bién thién, bién doi
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UNIT 5

advance (V) : tién bo, thiic ddy
concern (v) : lién quan (dén)

be concerned with : dé cdp dén ...
corresponding (adj) : tuong iing

curve (n) : duong cong

define (v) : dinh nghia, xdc dinh
derivative (n) : dao ham

dimension (n) : kich thudc, chiéu, thit nguyén
display (v) : bay ra, trung bay, dé' 1 ra
extend (v) : kéo dai, md rong

extract (v) : rit ra, trich ra

figure (n) : hinh vé, biéu do, ky hiéu
function (n) : ham sé

indeterminate (adj) : bdt dinh, vo dinh
intersect (v) : cdt, giao nhau
intersection (n) : chd giao nhau
intriguing (adj) : hdp ddn

locus (n) : quy tich, vi tri

master (v) : ndm vitng, tinh thong
misleading (adj) : sai, liva doi
mysterious (adj) : huyén bi, bi dn
polish up (phr.v) : ddnh béng, trau chudt
projective geometry : hinh hoc xa dnh
ratio (n) : # 6, ti sudt

ray (n) : tia, mita duong thdng

reason (V) : suy ludn

reasoning (n) : su [dp ludn, tranh ludn
segment (n) : doan

sequence (n) : ddy

store (v) : luu triz

subject (n) : mon hoc

subset (n) : tdp hgp con

tangent (n) : tiép tuyén, tang
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vertex (n) : dinh
volume (n) : khédi, thé tich

UNIT 6

accommodate (V) : cung cdp, xem xét, dieu chinh
admit (v) : thi nhdn

area (n) : dién tich

compute (v) : tinh todn bdng mdy tinh, tinh todn, suy tinh
congruent (adj) : dong dang

credit (v) : tin, cong nhdn, ghi vao

curious (adj) : mudn tim hiéu, to mo, khdc thuong
dashed (adj) : (dugc) nhdn manh, gach nét
executive (n) : uy vién ban qudn tri

fascinating (adj) : ¢é sitc hdp dan, quyén rii
financial (adj) (thudc vé) tai chinh

hypotenuse (n) : canh huyén

interior (n) : phdn bén trong

manuscript (n) : bdn viét tay, bdan thdo

motivate (v) : thiic ddy

mystical (adj) : than bi, huyén bi

operation (n) : su hoat dong

pictorial (adj) : dugc minh hoa, cé tranh dnh
prospective (adj) : vé sau, sdp téi

radix (n) : co s6

resemble (V) : gidng, tuong tu

right angle : gdc vuong

seminar (n) : hdi thdo chuyén dé

stable (adj) : bén vitng, viing chdc

straight angle : gdc bet

stretch (v) : kéo dai ra

triangular (adj) : (thudc) tam gidc

union (n) : hop

upgrade (v) : ndng cdp

wonder (n) : diéu ky diéu
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UNIT 7

accurately (adv) : mot cdch chinh xdc

analytic geometry (n) : hinh hoc gidi tich

axis (n) . truc

clarify (v) : lam sdng t6

communicate (v) : truyén dat, lién lac vdi nhau
compulsory (adj) : bdt budc, ép budc, cudng bdch
concentrate (v) : tdp trung

conform (v) : gii# quy udc, tudn thii, tuong ing, phit hop
cooperate (v) : hgp tdc

coordinate (n) : toa dd

coordinate plane : mdt phdng toa do
correspond (V) : tuong ing

criticise (v) : chi trich, phé binh

desirable (adj) : mong muén

determine (v) : xdc dinh

effective (adj) : hitu hiéu, c6 hiéu qud
equivalent (n) : s6 hodc tir tuong duong
horizontal line (n) : duong ndm ngang
incisiveness (n) : s sdc sdo

infinity (n) : (sw) vo tdn, vo cung lon
intentional (adj) : ¢d ¥, co chii tdm

intersect (v) : cdt, giao nhau

label (v) : ky hiéu, ddnh ddu

locate (v) : dinh vi tri, ddt

memorize (v) : ghi nhd, hoc thudc

negation (n) : su phu dinh

negative number : 56 dm

non—communicative (adj) : khong giao hodn
operate (v) : van hanh, sit dung, lam cho chuyén déng
ordered pairs : cdp dugc sdp

parallel (n) : (sy) song song, duong song song
perpendicular (adj) : thdng goc
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plane (n) : mdt phdng

procedure (n) : cdch, bién phdp, phuong phdp
proceed (V) : tiép tuc, phdt sinh, xudt hién
product (n) : tich, tich s6

Cartesian product : tich Dé Cdc

purpose (n) : muc dich

relate (v) : lién quan

simplified (adj) : (c6 tinh) don gidn hod
subtract (v) : trir

vector sum : tdng ciia vecto

vertical line (n) : duong thdng ditng

vice versa : nguoc lai
UNIT 8

acute (adj) : nhon

algorithm (n) : thudt todn, an goé rit
allocate (v) : sdp xép, phdn b6’

antecedent (n) : tién 1@, tien kién

banish (V) : truc xudt, xua dudi

basis (n) : co sd

cone (n) : hinh nén

conic (n) : conic, duong bdc hai
consequent (n) : hdu thitc

database (n) : co s dit liéu

datum (n) (pl. data) : 56 liéu, dit kién
diametre (n) : duong kinh

digit (n) : chit s0, hang sé

digital (adj) : (thudc) sé

directrix (n) : duong chudn

eccentricity (n) : tdm sai, do léch tdm
elaborate (V) : chi tiét hod, bo sung chi tiét
ellipse (n) : elip

elongated (adj) : ly gidc, (dugc) kéo dai ra, gidn ra

encounter (V) : gdp, cham trdn
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evaluate (v) : ddnh gid, udc luong
evolution (n) : su tién hod

exceed (v) : vuot troi

exhaustive (adj) : vét kiét

extreme (n) : cuc tri, cuc han

field (n) : truong, mién, thé

focus (n) : tiéu diém

frame of reference (phr.n) : hé quy chiéu, hé toa do
hyperbola (n) : hypebon

logarithm table (n) : bdang 16 ga

mean (n) : gid tri trung binh, phuong tién, phuong phdp
mechanics (n) : co hoc

obtuse (adj) - t11 (gdc)

origin (n) : (ngudn) goc, nguyén bdan
parabola (n) : parabon

physics (n) : vdt Iy hoc

proportion (n) : # 1¢, ti I¢ thiic

rectangular (adj) : (thudc) hinh chit nhdt
relevance (n) : su lién quan

restriction (n) : su han ché, gidi han, thu hep
section (n) : tiét dién

conic section : tiét dién conic

slide (n) : su truot, con truot

solid (n) : ¢d' thé

solid geometry (n) : hinh hoc khdong gian
spirit (n) : tinh than

submerge (V) : dim, nhdn chim

symmetrical (adj) : doi xitng

term (n) : s6 hang

transistor (n) : (mdy, den) bdn ddn
transverse (adj) : ngang

treat (v) : xit [y

unsolvability (n) : (su, tinh) khong gidi dugc
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UNIT 9

adjunct (n) : b ngit, vdt phu gia
arithmetic (n) : s6 hoc

bus (n) : xe

carry out (phr.v) : tién hanh, thuc hién
coded : (bdng) mat ma

constant (adj) : lién mién, khong thay doi, bt bién
control (n) : bé diéu chinh

cosmetics (n) : my phdm

decimal digit (n) : s6 thdp phan
demodulator (n) : cdi khit bién dién
dice (n) : con siic sdc

dictate (v) : ra lénh

equality (n) : ddng thitc

even (adj) : bdng nhau, chdn

failure (n) : su hdng, su thdt bai

favor (favour) (v) : thién vi

file (n) : (mdy tinh) tép

function (n) : ham sé

head (n) : mdt ngita (of a coin)
impetus (n) : sy thiic ddy

input (n) : ddu vao

launch (v) : phdt djong, tung ra

locus (n) : quy tich, vi tri

magnitude (n) : dé Idn, do dai, chiéu do
mesh (n) : (top) do nho

modulator (n) : mdy bién dién
occurrence (n) : sy xudt hién

odds (n) : loi thé

outcome (n) : hdu qud

output (n) : dau ra

polar (adj) : (thudc vé) cuc, cuc tuyén, cyc dién
probability (n) : xdc sudt

purchase (v) : mua, tdu
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radius (n) : bdn kinh

ring (n) : vanh

simultaneous (adj) : dong thoi, ciing liic
star (n) : hinh sao, ddu sao

sum (n) : tong

tail (n) : mdt sdp (of a coin)

topology (n) : t6pd

toss (v) : ném, tung

trace (v) : theo, ldn ra
UNIT 10

alternatively (adv) : (nhu mot sw) lwa chon
appealing (adj) : hdp dan, quyén rii

back and forth (idm) : tix chd nay dén ché kia, tdi lui
biunique (adj) : mot doi mot

chessboard (n) : ban co

chord (n) : (ddy) cung, ddy truong
coincidence (n) : su trung hop

console (n) : bdng dieu khién

criterion (n) : tiéu chudn

curriculum (n) : mén hoc

debug a code (phr.v) : chinh ma

deform (v) : lam bién dang

deformation (n) : su bién dang
dimensional (adj) : (thudc) chiéu, thit nguyén
discard (v) : thdi bo

distinct (adj) : khdc biét, phan biét ro rang
drastic (adj) : quyét liét, nghiém trong
equilibrium (n) : su cdn bdng

exponent (n) : s6 mi

genus (n) : gidng

hence (adv) : do do, twr do, nhu vay
intuitive (adj) : truc gidc

momentum (n) : dong luong, xung luong
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multiplier (n) : s6 nhdn, nhan tit

oscillate (v) : dao dong, rung djong
polyhedron (n) (pl. polyhedra) : khdi da dién
possess (V) : s hitu

principal axis (n) : truc chinh

progression (n) : cdp s6

geometric progression (n) : cdp sé nhdn
quantum (n) : lugng ti

readily (adv) : mot cdch dé dang

regular (adj) : déu

rigid (adj) : citng, rdn

rigorousness (n) : tinh nghiém ngdt, khdt khe
spectrum (n) : quang pho, ham phd

standard (n) : tiéu chudn, mdu

stratum (n) : dia tang, via, tho

subtend (n) : truong, nam déi dién
transformation (n) : phép bién doi, phép dnh xa
twist (V) : xodn, qudn, leo lén, bén, vin
vacuum (n) : chdn khong

virus (n) : vi—riit

UNIT 11

accompany (v) : di kem theo, ho tong
analyse (v) : phdn tich

arithmetic progression (n) : cdp sé cong
ashamed (adj) : (tw) xdu ho

Banach space : khéng gian Banach

bidual (n) : sy, phép song d6i ngdu
bitranspose (n) : lién hop thit, song chuyén vi
bounded (adj) : bi chdn

characterize (v) : mé td, phdt hoa, tiéu biéu cho
closed vector (n) : vec-to dong

compact (n) : compac

continuous (adj) : lién tuc
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convex (adj) : 10, vé 16i

definite (adj) : xdc dinh

demonstrate (v) : chitng minh

do business (phr.v) : kinh doanh, thuong mai, lam dn
dual (n) : su, phép déi ngdu

exclaim (v) : kéu lén, la to (vi gidn dir)
finite-dimentional (adj) : hitu han chiéu
isomorphism (n) : phép ding cdu

finite (adj) : hitu han

idiot (n) : nguoi ngu ngéc, kho khao
image (n) : dnh, hinh dnh

indefinite (adj) : khong xdc dinh
infinite (adj) : vé han

install (v) : ldp, ddt

interlace (v) : dan nhau, gdn véi nhau
mapping (n) : dnh xa

mental (adj) : (thudc) tdm thdn, tam 1y, tri tué
modification (n) : su sita ddi

nilpotent (adj) : liy tinh

norm (n) : chudn, su dinh chudn
observation (n) : su quan sdt

rely (on) (v) : trong mong, dvwa vao
root (n) : cdn, nghi¢m

separated (adj) : tdch biét

speculation (n) : su suy dodn
successive (adj) : k€ tiép, lién tiép
transpose (n) : lién hop, chuyén vi
unending (adj) : bdt tdn

visualize (v) : hinh dung, muong tugng
worth (adj) : ¢6 gid tri, ddng gid

yield (v) : mang lai, sinh ra

UNIT 12

abacus (n) : ban tinh
academy (n) : hoc vién
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algebraic invariant : bdt bién dai s6

animation (n) : ky thudt lam phim hoat hinh

appoint (v) : b6 nhiém, cit

binary (adj) : nhi nguyén, hai ngoi

coefficient (n) : hé s&

collaboration (n) : sy cong tdc

combination (n) : (sw) phéi hop, té hop

derivative (n) : dao ham

designate (v) : xdc dinh, chi, ky hi¢u

determinant (n) : dinh thitc

dilatation (n) : phép gian, su gian

equidistant (adj) : cdch déu

flash (v) : loé lén, vut qua

geneticist (n) : nha di truyén hoc

hacker (n) : nguoi ham thich ldp trinh, sit dung mdy vi tinh
nguoi ldy trom dit liéu mdy tinh

hypothesis (n) : gid thiét

implicit (adj) : ngdm ngam

index (n) : chi 56, cdp, bdng tra chit cdi

interminate (adj) : bdt dinh, vé dinh

invariant (n) : (sw) bdt bién

isolated (adj) : bi cé ldp

linear equation (n) : phuong trinh tuyén tinh

matrix (n) : ma trdn

media (n) : phuong tién truyén thong dai chiing

motivation (n) : déng co thiic ddy

parenthesis (n) : ddu ngodc don

permutation (n) : sy hodn vi

polynomial (n) : da thiic

potentially (adv) : c¢é khd ndng, tiem ndng

prevalent (adj) : phd bién

reflection (n) : su phdn xa, sw doi xiing

rotation (n) : phép quay, su quay

scalar (adj) : vé huong

scenario (n) : kich bdn, cot truyén

statistician (n) : nha tinh hoc

synthesis (n) : (phép, sut) tong hop

thesis (n) : ludn dé, thuyét, ludn diém

transposition (n) : su chuyén vi, su doi vé

undoubtedly (adv) : khdng nghi ngo, ré rang, chdc chdn

vanish (v) : triét tiéu, bién mat
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version (n) : kiéu, bang phong tdc
UNIT 13

accomplish (v) : thanh cong, hoan thanh 16t
accuracy (n) : (su, dj) chinh xdc

acquire (v) : thu ddc, dan ddn c6 dugc
application (n) : su ting dung

astronomy (n) : thién vdan hoc

attraction (n) : (su, lyc) hdp dén

concept (n) : khdi niém

confidential (adj) : tin cdn, tin cdy

constant function (n) : ham bdt bién (ham hdng)
contribution (n) : s dong gop

deliver (v) : phdt, giao

derivative (n) : dao ham

diagram (n) : biéu do, so do

distinguish (v) : phdn biét

duration (n) : kéo dai, tiép dién

emphasize (v) : nhdn manh

enable (v) : lam cho (ai) c6 khd ndng, cé quyén
for instance : for example

foundation (n) : (sw) thanh lap

furnish (v) : trang bi

graph (n) : biéu do, do thi

heavenly (adj) : than tién, thudc vé bau troi
heavenly bodies : cdc thién thé

identity function (n) : ham dong nhdt
inverse function (n) : ham nguoc

linear function (n) : ham tuyén tinh

obtain (v) : ¢o dugc

one—to—one function (n) : ham mot—mat
overestimate (v) : ddnh gid qud cao

plot (v) : vé, ddnh ddu, vé duong do thi
poverty (n) : cdnh ngheo tiing

predict (v) : du dodn

publish (v) : xudt bdn

quaternion (n) : quaternion

quintic (adj) : bdc ndm, hang ndm

rational function (n) : ham hitu ty
recommend (v) : gidi thiéu, goi y
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revolutionize (v) : cdch mang hod
rewind (V) : cudn lai, qudn lai, quay lai
sketch (v) : vé phdt hoa
(n) : biic phdt hoa
slope (n) : dé déc, d) nghiéng
smooth (adj) : tron, nhdn
solvability (n) : (tinh, su) gidi dugc
source (n) : nguon
stable (adj) : On dinh, diing
status (n) : dia phdn
stimulate (v) : khudy déng, kich thich
supply (v) : cung cdp, tiép té¢
take its toll (idm) : gdy ra su mdt mdt, thiét hai
theoretical (adj) : lién quan hodc thudc vé Iy thuyét
thus (adv) : theo cdch dé, nhu thé, nhu vay
tuberculosis (n) : bénh lao

UNIT 14

absurd (adj) : vé nghia, vo 1y, phi ly
acceptable (adj) : cé thé chdp nhdn
affect (v) : dnh hudng, tdc dong

affirm (v) : tuyén bo, khding dinh
aggressive (adj) : hung hdng, hay gay sy
amateur (n) : nguoi choi nghiép du, tai tit
apparatus (n) : mdy moc, cong cu
argument (n) : (sw) Iy ludn, chitng minh
beset (adj) : bi bao trum

bush (n) : cdy bui, cdy moc thdp

carry on (phr.v) : 1iép tuc

conception (n) : khdi nié¢m, quan ni¢m
contradictory (adj) : mdu thudn, trdi ngugc
corona (n) : tdn, qudng, hio quang

crisis (n) : khiing hodng

deny (v) : phi dinh

divisibility (n) : tinh chia hét

formulation (n) : két qud ciia viéc trén
headquarters (n) : s& chi huy, co quan ddu ndo
instant (n) : liic, khodnh khdc, thoi diém
intervene (V) : chen vao hodc ¢ gilta
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lacuna (n) : ké hd, chéd thiéu

liar (n) : ké néi doi

market research organization (phr.n) : t6 chitc nghién citu thi truong
modernism (n) : chi nghia hién dai

modulus (n) : médun, gid tri tuyét doi

motto (n) : phuong cham, khdu hiéu

nebula (n) : tinh vdn

occupy (v) : chiém, giit

overtake (v) : vuot lén

paradox (n) : nghich Iy

perception (n) : su nhdn thiic

portray (v) : miéu ta sinh dong, dong vai, vé chdan dung
poser (n) : vdn dé héc biia

rest (n) : (su) tinh, nght

reveal (v) : boc 10, dé 1 ra

rhombus (n) : hinh thoi

startling (adj) : ngac nhién, siing sot, dang chii y
thereafter (adv) : sau do

tortoise (n) : con ria

traverse (v) : di ngang qua

violence (n) : bao luc

virtual (adj) : thuc su

Appendix

{a, b} the set whose elements (or members) are a and b
A=B A is equal to, or equals, B
A~B A is equivalent to B
AcB A is a subset of B
AcCB A 1s a proper subset of B
%) the null, or empty, set
aecA a is an element of, or is a member of, 4
A, ¢, etc. 1s not a subset of, is not an element of, etc.
{x|...} the set of all x such that ...
A UB the union of sets A and B
ANB the intersection of sets 4 and B
A the complement of set 4
N the set of natural numbers
Z(J) the set of integers
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RO (H)
R

1

C

—a
a'orlla
R_

R,

a<b
a>b
a<b
a>b

lal

n
X

P(x), D(y), etc.

al/n
Ya

(x,»)

AxB

R xR, or R?
1. g h, F,etc.
f(xl)

I

d

m

(x, ¥, 2)

(RxR) xR, or R
log, x

e

CoS X

sin x

s or x

tgx (tanx)

Q the set of rational numbers
the set of irrational numbers
the set of real numbers
the set of imaginary numbers
the set of complex numbers
the additive inverse, or reciprocal, of a
the multiplicative inverse, or reciprocal, of a
the set of negative real numbers
the set of positive real numbers
a is less than b
a is greater than b
a is less than or equal to b
a is greater than or equal to b
the absolute value of a
the nth power of x, or x to the nth power
Pofx,Dofy, etc.
the nth real root of a for a € R, or the positive one if there are
two
the nth real root of a for a € R, or the positive one if there are
two
the ordered pair of numbers whose first component is x and
whose second component is y
the Cartesian product of 4 and B
the Cartesian product of R and R
names of functions
fofx, or value of fat x
the inverse function of /'
distance between two points
the slope of a line
the ordered triple of numbers whose first component is x, second
component is y, and third component is z
the Cartesian product of (R x R) and R
the logarithm to the base b of x
an irrational number, approximately equal to 2.7182818
element in the range of the cosine function
element in the range of the sine function
length of reference are corresponding to arc of
length s or x
element in the range of the tangent function
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sec x
cosec x (csc x)
cotgx (cotx)

element in the range of the secant function
element in the range of the cosecant function
element in the range of the cotangent function

oa=f o is congruent to [3

AB the ray AB

m°(a) the measure of a in degree units
m®(a) the measure of a in radian units
x° x degrees

XX (xrad) x radians

AB the line segment AB

I(AB) the length of AB

A area

Sinﬁlx, Cos™! X,
etc.
a b ¢

b , etc.
a, b, ¢

Amxn

i,j

A

i,j

elements in the range of the principle—valued inverse
circular or trigonometric functions.

matrix

m x n matrix

the element in the ith row and jth column of matrix 4
the transpose of matrix 4

the m x n zero matrix

the negative of the matrix 4,, . ,

the identity matrix for all » x » matrices

determinant

the minor of the element a; ;
the cofactor of a; ;

det A (0(A) ) the determinant of 4

ay 12
dy by

A~B

N

G
, etc.
)

the inverse of 4

the augmented matrix of {a“ b, :l , etc.
ay by,
A 1is equivalent to B (for matrices)
complex number
the additive inverse (or negative) of z
the multiplicative inverse (or reciprocal) of z
the conjugate of z
the imaginary unit, (0, 1)
cos O +isin0
vector
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s(n), or s,
Sn

38%

>

L

0.2121, etc.

0!

n!
n(A)
P,
P

g

P(E)
P(E>| EY)

the norm, or magnitude, of v

the zero vector

the negative of v

the unit vector (1, 0) in the x—direction

the unit vector (0, 1) in the y—direction

the nth term of a sequence

the sum of the first » terms in a sequence

the sum of an infinite sequence

the sum

the limit of a sequence

repeating decimal

Zero factorial

n factorial, or factorial n

the number of elements in the set 4

the number of permutations of n things taken # at a time
the number of permutations of » things taken r at a time
the number of combinations of # things taken r at a time
event

the probability of £

the conditional probability of £, , given the occurrence
of £,

Glossary of Mathematical terms
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abacus

Rods and beads used to show place
values.
addend

In an addition, the numbers used
to name the sum.
addition

The renaming of two addends as a
sum.
angle

The wunion of 2 rays with a
common end point.

arc

Any part of a circle. AB is an arc.

B

arc

area

The measure of a region together
with the unit used for measurement.
Associative Property (of Addition or
Multiplication)

The way in which the addends (or
factors) are grouped does not affect
the sum (or product).

a+(b+c)=(a+b)+c
ax(bxc)=(axb)xc
average

The average of a set of numbers is
the number all the numbers would be if
they were all the same and their sum
did not change.

axis

One of the two number lines which
form a number plane. The axes are
usually called the x—axis and the y—axis
of the first and the second axis.

2" axis
A

4
3
2

al1234
1% axis
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bar graph
A graph that shows data by columns.

base

The number on which a place value
system is built. The base of our system
is ten.
base five numeration system

A numeration system using five as
its base. The digits used are {0, 1, 2,
3,4}.
base ten numeration system

A numeration system using ten as
its base. The digits used are {0, 1, 2,

3,4,5,6,7,8,9}.
basic fact
An addition or subtraction with
addends less than 10, or a

multiplication or division with factors
less than 10.
braces { }

Symbol used to enclose elements in a
set.
cardinal number

The number that tells how many
objects are in a set.
center (of a circle)

Point in a circular region such that
the distance from it to points on the
circle is always the same.
chord (of a circle)

Any line segment that has both end

points on the circle.
B
\ chord

A

circle
A circle is a closed curve with all its
points a fixed distance from a given
point.



clock arithmetic

A system of numbers which may be

shown on a circular number line.
closed curve

A curve that begins and ends at the

same point.
closed surface

A surface which separates space into
3 sets of points, those inside, on, and
outside the surface.

common factor

A number which is the factor of two
or more other numbers.
common multiple

A number which is a multiple of two
or more numbers.
Commutative Property
(of Addition or Multiplication)

The order of the addends (of factors)
does not affect the sum (or product).

atb=b+a
axb=bxa
compact numeral
A numeral which makes full use of
digits and place value, as 67.

cone
A closed surfaced
formed by the union
of a circular region
and a curved surface
and coming to a
point at the top.

congruent
Having the same measure using the
same unit.

counting numbers
The numbers in {1, 2, 3,4, ...}.
cross product
The cross product of sets 4 and B,
written 4 ® B, is the set of pairs with
first members from A, and second
members from B.
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cube

A cube is a closed surface formed by
the union of 6 congruent square regions
with common sides.

-
4

/
cubic unit
A unit of volume used to measure
the space inside a closed surface.

curve
A set of connected points that form a
path.
cylinder
A closed surface formed be the
union of two circular regions and a
curved rectangular region.

>

———

Z

data

A set of facts using numbers to show

something.
decimal fraction

A numeral that uses place value and
a decimal point to name a fractional
number.
decimal point

In the decimal fraction .32, the point
is called the decimal point.
degree

A standard unit for measuring
angles. There are 360° (360 degrees) in
a circle.



denominator
9 is the denominator of the fraction

%. It names the number in the total set.

diagonal
A line segment in a polygon which
joins 2 vertices but is not one of its
sides. AC is a diagonal of ABCD.
A B

ya

diagonal

D

diameter
A diameter of a circle is any line
segment that passes through the center,
and has both end points on the circle.
The diameter is length of such a line
segment.

diamete

difference
The missing addend in a subtraction.

digit
A symbol used to write  numerals.
In our system of numeration the digits
are0,1,2,3,4,5,6,7,8 and 9.
disjoint sets
Sets that have no common elements.

Distributive Property of
Multiplication

To name the sum of two addends
with a common factor, for example

(3x5)+(4+5)
we may multiply, then add

(15+20=35)
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or add, then multiply

(3+4=7,7x5=35).

divisible

Because 9 x 3 =27, we say that 27 is
divisible by 9 and by 3.

division

The renaming of a product and one
factor as the other factor.

divisor
The given factor in a division.
edge

In certain space figures, the
intersection of the flat surfaces (faces)
of a simple closed surface.

vertex
L \\ edge
face

ellipse

The intersection of a cylinder and a
plane not parallel or perpendicular to
the base of the cylinder.

empty set



The set that has no elements. Its
cardinal number is zero.

equal sets

Sets that have exactly the same
elements.

equation

A mathematical sentence stating that
2 numerals name the same number.

equivalent fractions

Fractions that the

fractional number.

name same

equivalent sets
Sets with the same cardinal number.
estimate

To say what you expect the answer
of measurement to be before you do the
work.

expanded numeral

A numeral such as
30+7o0r7+ é
1

exponent

A small numeral written above and
to the right of another numeral. The
exponent tells how many times the base
number appears as a factor. For
example, in 5° . 3 is the exponent; it
shows 5 appears as a factor 3 times.
5=5x5x5,

faces
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(See “edge.”) The plane regions of a
simple closed surface.

face value

The value a digit always has. In 637
the face value of the 6 is 6.

factor

A number that is multiplied by
another number to name a product. In
the equation 4 x3 =12, 4 and 3 are
factors.

factor tree

A tree—like arrangement of factors to
show a prime factorization as

/27
3 x\)
A
A set whose members can be listed

and counted. {All the people in the
world}, though very large, is finite.

finite set

fraction

A numeral
number.

naming a fractional

fractional number

A number used to compare a subset
and a set.

function
A set of ordered pairs like
{(0,2),(1,3),(2,4),3,5), ...}.

In this function we have the rule “add
27,



greatest Common Factor

The greatest number in a set of
common factors of two numbers.

graph

A picture used to show data.
Different types of graphs are bar, line,
and circle.

hexagon

A six—sided polygon.

inequality

A number sentence which states that
one number is greater (or less) than
another.

infinite set

A non—empty set which is not finite.
All of its members cannot be listed and
counted.

intersection (of sets)

The intersection of 4 and B, written
A M B, is the set of all elements that are
common to both 4 and B.

kilogram

A basic unit of measurement of
weight in the metric system.

Lattice Method

147

A way of multiplying.
Least Common Multiple

The least nonzero member of the set
of common multiples of two numbers.

line

A straight curve that goes on
indefinitely in two directions. A line is

named by any 2 points on it. AB s
read “line AB”.

line segment

Part of a line with 2 end points. AB
is read “line segment 4B”.

line of symmetry

Separates a curve into D : A
matching parts. I
|
1
|
|
C B
liter
A basic unit of measurement of

capacity in the metric system.
measure

A number that tells how many units
match an object for the property being
measured: length, area, or volume.

median

The number which comes in the
middle of a set of numbers when they
are arranged in order.

meter



A basic unit of measurement of
length in the metric system.

metric system

A system of measurement which
uses ten as its base.

mixed numeral

A numeral with part naming a whole
number and part naming a fractional
number less than 1.

multiple

The multiple of a number is a
product of that number and a whole
number. The multiples of 3 may be
found by multiplying 3 by the members
ofthe set {0, 1,2, 3,4, ...}.

multiplication

The renaming of two or more factors
as a product.

number line

A line with points labeled by
numbers.

number pattern

An  arrangement of numbers

according to a rule.
number plane

A plane with points labeled by
numbers pairs.

numeral
A name for a number.

numerator

148

The numerator of the fraction % is 2.

It names the cardinal number of a
subset.

One Property

When one is a factor, the product
and the other factor are the same.

Opposites Property

Subtraction is the opposite of
addition, and division is the opposite of
multiplication.

ordered pair

A pair of numbers in which the order
is important. For example (3, 6) is not
the same as (6, 3).

parallel lines

Two (or more) lines in the same
plane that never intersect. The distance
between 2 parallel lines is everywhere
the same.

parallel planes
Planes which do not intersect.
parallelogram

A quadrilateral with opposite sides
parallel and congruent.

[/

pentagon



A five—sided polygon.

perimeter
The distance around a plane figure.
periods

Grouping place values in hundreds,
tens, and ones for ones, thousands, and

millions periods. A

perpendicular lines

Lines that intersect

to form right angles <
(90°). v

placeholder

A symbol holding a place for a
numeral in a number sentence. In the
number sentence 3+4=n, n is a
placeholder.

place value

The value given to the place in
which a digit appears. In 437, 4 is in
the hundred’s place, 3 is in the ten’s
place, and 7 is in the one’s place.

plane

v
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A flat surface that extends without
end in all directions.

point

Undefined term in geometry. It may
be thought of as the intersection of 2
lines, and represented by a dot.

polygon

A polygon is a simple closed curve
formed as the union of line segments.

power

Any product shown by a base and an
exponent. 3x3= 3% is the second
power of 3.

prime factorization

A numeral which names a number as
a product of its prime factors.

prime number

A number with only 2 factors, itself
and 1.

prism

A prism is a simple closed surface
formed as the union of 6 rectangular
regions.

probability

Comparing the chance of a particular
thing happening with all the
possibilities.
product



A number that results from renaming
factors. In the equation 2 x 5=10, 10
is the product.

protractor

An instrument used for measuring
and drawing angles. It is usually
circular, and uses degrees as units.

pyramid

A pyramid is a simple closed surface
made up of 3 or more triangular regions
and a base.

guadrilateral
A four—sided polygon.
guotient

The number resulting from the
division of one number by another.

radius

A radius of a circle is any line
segment with one end point on the
circle, the other the center of the circle.
The radius of a circle is the length of
such a line segment.

range
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The difference between the greatest
and least members of a set of data.

rate

A many—to—one matching of two sets
with different members. Gary reads his
book at the rate of 10 pages in 1 day.

ratio

A fractional number used to compare
two sets of like elements, one of which
may be a subset of the other.

ray

Part of a line that has one end point
and goes endlessly in one direction.

AB is read “ray AB” and A is the
endpoint.

rectangle

A quadrilateral
with 4 right angles.

rectangular prism

Closed surface formed by the union
of three pairs of rectangular regions.

region
Points inside a closed curve.
regular polygon

A polygon with all its sides and all
its angles congruent.



remainder

The number remaining in a division
when the greatest multiple of the
divisor has been subtracted from the
dividend. 5 is the remainder in

2916
24/ 4

5

right angle

The angle formed by the intersection
of two perpendicular rays. A right
angle has a measurement of 90°.

right triangle

A triangle
which has one
angle of 90°. 90°

scale drawing

A similar but smaller or larger figure
drawn using a ratio.

set
A collection of objects or ideas.
side

The line segment of a polygon; one
of the two rays forming an angle; a
plane region of a simple closed surface.

Sieve of Eratosthenes

A method of finding prime numbers
discovered by the Greek
mathematician, Eratosthenes.
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similar polygons

Two polygons which have the same
shape.

simple closed curve

A closed curve in a plane such that if
you draw a picture of the curve, your
pencil will return to the starting point,
it will never leave the paper, and it will
not go through any point twice.

size

The measure together with the unit
of measure.

solution (of a number sentence)

A number whose name makes the
sentence true.

sphere

A round closed surface, the points of
which are a fixed distance from a fixed
point.

square
A square is a

quadrilateral with 4 right

angles and 4 congruent

sides.

square unit

A unit of area used to measure the
area contained in a region.

subset

A is a subset of B if the members of 4
are all members of B.

subtraction



The renaming of a sum and an
addend; the opposite of addition.

superset

B is a superset of 4 if 4 is a subset of
B.

Surface Area

The combined area of all the faces of
a closed surface.

symmetrical curve

A curve that can be separated into
two matching parts.

tetrahedron

A closed surface
formed by the union
of four triangular
regions.

Theorem of Pythagoras

The square of the measure of the
longest side of a right triangle is equal
to the sum of the squares of the
measures of the others two sides. If ¢ is
the longest side, then

A+ b =c

total value

triangle

The product of the face and place
values of a digit.
A simple closed
curve formed as the
union of three line

segments. A polygon with 3 sides.
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triangular prism

Closed surface formed by the union
of 3 rectangular regions and a pair of
triangular regions.

union

The union of 4 and B, written 4 U B,
is the set of all the elements that are in
Aorin B.

universal set

The superset for sets we are talking
about.

vertex

(See “Edge.”) The common end
point of the 2 rays that form an angle or
the point in which two sides of a
polygon intersect.



volume

The measure of a closed surfaced
together ~ with  units used for
measurement.

whole numbers
The numbers in {0, 1, 2, 3, ...}.
Zero Property

If zero is one addend, the sum and
the other addend are the same.

Glossary of computing terms and abbreviations

access
Connect to, or get (information)
from, a system or a database.
Active Server page
A type of webpage that contains a
script that is processed on a web server.
adaptor board
A circuit board put in a spare slot in
a microcomputer to control an external
device.

address register
A register which stores an address in
a memory.

153

ALGOL
Algorithmic language: a language
developed for mathematical and
scientific purposes.

algorithm

A prescribed set of well-defined
rules or instructions for the solution to
a problem.

analogue signal

A type of signal that can take any
value between a maximum and a
minimum.

arithmetic and logic unit
The part of the CPU that performs
the = mathematical and  logical
operations.



assembly language
A low—level computer language that
uses mnemonics rather than only
numbers, making it easier than machine
code for humans to read and write.

backup device
A storage device used for copying
files to a storage medium to keep them
safe.

BASIC
Beginner’s all-purpose symbolic
instruction code: a programming

language developed in the mid—1960s
to exploit the capability (new at that
time) of the interactive use of a
computer from a terminal.
binary arithmetic
Arithmetic done to the base 2 using
only 0 and 1 as its basic digits.

bookmark
A web address stored in a browser
program to allow a webpage to be
found easily / to store a web address in
a browser program to allow a webpage
to be found easily.

browser
A program used for displaying
webpages.

bus topology

A physical layout of a network
where all the computers are attached to
one main cable terminated at both ends.

Byte

A unit of capacity. A byte is made up
of eight bits and stores one character,
i.e. a letter, a number, a space or a
punctuation mark.

C

A highly portable programming
language originally developed for the
UNIX operating system, derived from
BCPL via a short-lived predecessor B.
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C++
A programming language combin —
ing the power of object—oriented
programming with the efficiency and
notational convenience of C.
CALL
Computer  Assisted  Language
Learning: the use of computers in the
teaching of languages.
CD-ROM (disk)
Abbreviation for compact disk read—
only storage device (a disk) that is read
using laser light.

chip
Common name for a microchip.

click
To press and release a button on a
mouse.

clipboard
See portable computer.
COBOL
Common business—oriented
language: a high-level language

designed for commercial business use.
code

A program written in a computer
language / to write a program using a
computer language.

command button

A dialog box component that takes
the form of a rectangular icon that
causes a program command to be
carried out when clicked with a mouse.

compile
To convert a program written in a
high—level language into machine code
using a compiler.

compiler
A program that converts the whole
of a program into machine code before
the program is used.



computer
Put simply, a system that is capable
of carrying out a sequence of

operations in a distinctly and explicitly
defined manner.

computer game
An interactive game played against a
computer.
computerize
Provide a computer to do the work of
/ for something.
control unit
One of the two main components of
the CPU. It transmits co—ordinating
control signals and commands to the
computer.
CPU
Central processing unit.
data
The information processed by a
computer.
database
A type of application program used
for storing information so that it can be
easily searched and stored.
debug
To find and fix the
program or system.

faults in a

desktop (computer)

A personal computer designed to sit
on a desk.

digital

The use of discrete

represent arithmetic numbers.
digital camera

An input device for taking pictures
that has an electronic lens and uses
electronics for storing the images rather
than chemical film.

digits to

digital signal
A wave form or signal whose
voltage at any particular time will be at
any one of a group of discrete values
(generally a two—level signal).
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digitize
Convert analog signals to digital
representation.
disk
A flat circular storage device.

disk drive
A storage device for reading from
and writing to disks.

display
See VDU.
download
To copy a file from a server to a
client computer in a network.
edit
To make changes to.

email

The common name for electronic
mail, i.e. messages sent electronically
using a computer / to send an email
message.

email address

The unique address code used to

contact someone using electronic mail.

execute
To perform a computer operation by
processing a program instruction.
facsimile machine
A machine which will provide
electronic transmission of documents
over telephone lines.
fault-tolerant
Of a computer system, having the
ability to recover from an error
without crashing.
fibre—optic(s) cable
A cable made from strands of glass
that is used for carrying information
signals on a beam of light.
file
A computer program or data stored
on a storage device.



folder
A way o grouping filenames so
that the files can be easily located on

a storage device. A folder is
sometimes called a directory.
format (1)

The design and appearance of text
in a document / to design the look of
text in a document.
format (2)

The arrangement of storage areas
on a storage medium / to create
storage areas on a storage medium.
formatting toolbar

A row of icons in a program, used to
change the appearance of the text when
clicked with a mouse.

FORTRAN (77)

Formula translation: a program—
ming language widely used for
scientific computation. The ‘77’

defines the year in which the official
standard (to which the language
conforms) was issued.
GB
Abbreviation for a gigabyte.

graphic
A picture, drawing, animation or
other type of image.

hard (disk) drive
A common magnetic storage device
that reads and writes data on metal
disks inside a sealed case.

hardware
The physical components
computer system.
home page
The starting page on a Website.

of a

IBM
Abbreviation for the computer
company called International Business
Machines Corporation.
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icon
A small picture used in a WIMP
system to represent a program, folder
or file.
index
A set of links that can be used to
locate records in a data file.

Information Services Manager

The head of the computer
department.
information technology

The study and practice of techniques
or use of equipment for dealing with
information.

input

Data put into a system / to put data

into a system.

input device
A piece of equipment used for
entering data or controlling a computer.
insertion point
The position where something is put
into a file.

Internet, (the)

The connection of computer
networks across the world.
jam

To get stuck in one position.

Justify
To insert spaces so that lines of a
text are aligned on both the left and
right sides at the same time.

KB
Abbreviation for a kilobyte.

keyboard
The main electronic input device that
has keys arranged in a similar layout to
a typewriter.

keypad
A small keyboard with a few keys
used for a special purpose.



Kilobyte
A capacity of 2'° bytes, ie. 1024
bytes.
LAN
Acronym for local area network.

laptop (computer)
The largest type
computer.

of portable

load module
The program which
executable by the computer.
local area network
Computers connected together over a
small distance.

is directly

machine code
A computer language that consists
entirely of a combination of 1s and 0s.
main memory
The electronic memory that holds the
programs and data being used.

mainframe (computer)

The largest and most powerful type
of computer. It is operated by a team of
professionals.

Megabyte

A unit of capacity equal to 2°° bytes,

i.e. 1024 kilobytes.
Megahertz

A unit of frequency equal to 1
million cycles per second.
memory (store)

The part of a computer system that is
used for storing programs and data.

menu

A list of options displayed on a
computer screen.

menu bar

A row of icons on a display screen
that open up menus when selected.
mesh topology

An arrangement of computers in a
network where every computer is
connected to every other computer by a
separate cable.
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microchip
An electronic integrated circuit in a
small package.

microcomputer

A personal computer, smaller and
less powerful than a mainframe or a
minicomputer.

modem

An electronic device for converting
signals to enable a computer to be
connected to an ordinary telephone

line. The term comes from an
abbreviation of  MODulator /
DEModulator.

monitor

The main output device used to
display the output from a computer on
a screen. See VDU.

mouse

A common cursor control input
device used with a graphical user
interface. It has two or three button
switches on top and a ball underneath
that is rolled on a flat surface.

mouse button
A switch on a mouse that is pressed
to select an object on the screen.

multimedia
The combination of text, graphics,
animation, sound, and video.

multimedia computer

A computer suitable for running
multimedia programs. It usually has a
sound card and a CD-ROM drive.
Net, (the)

The common name for the Internet.

network
A combination of a number of
computers and peripheral devices
connected together / to connected a
number of computers and peripheral
devices together.



network—compatible
Describing software that can be run
on a network with shared files rather
than as a stand alone piece of PC
software.

operating system
The set of programs that control the
basic functions of a computer.
output
Data brought out of a system / to
bring data out of a system.

output device
A piece of equipment used to bring
data out of a system.

package
An application program or collection
of programs that can be used in
different ways.

PASCAL
A programming language
designed as a tool to assist the
teaching of programming as a
systematic discipline.

password
A method of security in which the
user has to enter a unique character
string before gaining access to a
computer system.
PC
Personal computer.
PIN
Abbreviation for personal identi—
fication number.

PL/T
Programming  language [. A
programming language developed by
the US IBM user’s  group,

implementing the best features of
COBOL, FORTRAN and ALGOL.
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portable (computer)

A computer that is small and light
enough to be carried from place to
place. It can usually be powered by
batteries.

printer

A common output device used for

printing the output of a computer on

paper.

procedure
A subsection of a high-level
program designed to perform a

particular function.
process
To manipulate the data according to
the program instructions.

processor
The part of a computer that
processes the data.
program

A set of instructions written in a
computer language that control the
behaviour of a computer / to write a set
of instructions for controlling a
computer using a computer language.

programmer

A person who writes computer
programs.

programming

The processes of writing a computer

program using a computer language.
RAM

Acronym for random access
memory — memory that can be read
and written to by the processor.

refresh rate

The frequency at which the image
is re—drawn on a display screen.

register

A small unit that is used to store a
single piece of data or instruction
temporarily that is immediately
required by the processor.



ring network

A network constructed as a loop of
unidirectional links between nodes.

ring topology

A physical layout of a network
where all the computers are connected
in a closed loop.

ROM
Acronym for read—only memory.
RS/6000

A model of IBM computer which

is UNIX based.
ruler

A horizontal line containing
markings indicating measurements on
the display screen.

run

To execute a program, i.e. to get a
program to process the data.

save

To copy a program or data to a
storage device.

scan

To copy using a scanner.
screen (display)

The front surface of a computer
monitor where the output of a
computer is displayed.

search engine

A program designed to find
information on the World Wide Web
according to data entered by the user.
Search engines are usually accessed
from special websites.

secondary storage

Memory used for storing data that
is not currently being used.

server

A main computer that provides a
service on a network.

software

The programs and data used in a
computer.

spreadsheet

A program that manipulates tables

consisting of rows and columns of
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cells and displays them on a screen.
The value in a numerical cell is either
typed in or is calculated from values
in other cells. Each time the value of
a cell is changed the wvalues of
dependent cells are recalculated.
standard
A publicly available definition of a
hardware or software component
resulting from national, international,
or industry agreement.
star network
A simple network topology with all
links connected directly to a single
central node.
star topology
A physical layout of a network
where all the computers are
connected by separate cables to a
central hub.
status bar
A narrow band across the bottom
of the screen that displays useful
information for the user.
storage device
A piece of equipment used for
reading from and writing to a storage
medium.
stylus
An electronic I/O device that is
used to draw or write on the screen.
subscriber
A user who becomes a member of
a newsgroup.
system board
The main circuit board of a
computer containing the micro—
processor chip. Other devices will be
attached to this board.
systems routine
Utility programs provided by the
computer operating system. These
might be wused for converting
numerical data into different formats,
or performing operations on dates.



terminal
A network device used to input and

output data (usually a basic
computer).
title bar
A narrow strip across the top of a
window in a WIMP system that
indicates what is inside the window.
toolbar

A row of icons displayed on a
screen that start common program
functions when clicked with a mouse.

toolbox

A set of icons displayed on a
screen for selecting common program
editing functions. For example, a
graphics package wusually has a
toolbox containing icons for choosing
the line width, the line colour, for
creating different common shapes,
and for rotating images.

topology
The physical layout of a network.

undo
To restore a file to the condition it
was in before the last change was
made.
upgrade
To add component to improve the
features or performance of a system.
upgradeable
Designed so that components can
be added to improve the features or
performance of the system.
user
An individual or group making use
of the output of a computer system.
VDU
Abbreviation for visual display
unit / another name for a computer
monitor.
vertical refresh rate
The number of times per second
that an image is written on a TV or
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computer screen, measured in
kilohertz.

virtual reality
A simulated three dimensional

environment that surrounds the user
and is generated by a computer.
virus
A program written deliberately to
damage data or cause a computer to
behave in an unusual way.

WAN
Acronym for wide area network.
war game

A computer game which emulates

warfare.
webpage

A hyperlinked page in a web

network system.
website

A set of pages on the World Wide

Web.
word processing

The process of typing and editing

text using a word processor.
word processor

A type of computer application
program used for typing end editing
text documents.

workstation

A desk area used for working with
a computer system.
World Wide Web, (the)

An information service on the
Internet that allows documents pages to
be accessed using hyperlinks.
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