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КОНТРОЛЬНАЯ  РАБОТА  1 
 

        1, 2, 3, 
    : 

1.  , , . 
2.   it  . 
3.   to be. 
4.  there is/there are.  
5.   to have/have got. 
6.   Simple. 
7.  . 
8.   Continuous. 
9.  . 

10.         
. 

PRONOUNS 
( ) 

Personal ( ) Possessive ( ) 

Nominative Objective Dependent Independent 

I            
you       
he          
she        
it     , ,  
we         
you        
they       

me     ,  
you    ,  
him    ,  
her     ,  
it     , , , 
us       ,  
you     ,  
them   ,  

my        
your  
his   
her  
its ,        noun 
our  
your  
their  

mine     
yours     
his     
hers     
its     ,  
ours     
yours     
theirs     

Analyze the following sentences and translate them into Russian. 

a) 1. I don’t want this book. You can have it. 2. This letter isn’t for me. It’s 
for you. 3. We are going to the cinema. Do you want to come with us? 
4. Robert wants these books. Can you give them to him, please? 
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b) 1. Most children live with their parents. 2. Do you like your job? 3. Oxford 
is famous for its university. 4. Tom was at the party with a friend of his. 5. We 
went on an excursion in our car and they went in theirs. 6. It is their problem, 
not ours. 

PRONOUN “it” 
a) We use a personal pronoun “it” as a subject ( ) or an object 
( ). 
 

1. I don’t want this book. You can have it. 2. Where is the newspaper? – It is 
on your desk. 3. This jacket is very nice. Is it expensive? 4. I want that 
photograph. Please give it to me. 5. My brother has a new job. He doesn’t 
like it very much. 
 

b) We use “it” as a subject ( ) with expressions that refer to time, 
weather, day, temperature or distance. 
 

1. What time is it? – It is half past seven. 2. Does it snow very often here? 
3. It is Thursday again. 4. It is cold today. It is minus 18 degrees. 5. It is a 
long way from here to the station. 6. It was cloudy yesterday. 
 

c) Preparatory ( ) “it”. 
 
It 

is 
was 
will be 

easy/difficult/impossible/dangerous/safe/ 
expensive/interesting/nice/wonderful/ 
terrible/a pleasure 

 
to do smth 

 

1. It is difficult to wake up early in the morning. 2. It is not safe to go out 
alone at night. 3. Is it possible to phone you at your office? 4. It was a 
pleasure to talk to her. 5. It wasn’t so easy to catch a taxi. 6. It will be 
wonderful to visit that city again. 

Demonstratives ( ) 
Singular ( ) Plural ( ) 
this , ,  
that  , ,     

   with a noun these   
those       

with a noun 

1. This hotel is expensive but it’s very nice. 
  ,   -

.  
2. Who is that girl?  

  ? 

1. These flowers are for you. 
   . 

 
2. Those apples look nice. Can I have one?

   . 
  ( )  ? 
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this , ,  
that  , ,     without a noun  these   

those       without a noun  

1. This is a nice hotel but it’s very 
expensive. 

  ,   
. 

2. That was a really delicious meal. 
    

. 

1. These are my friends Bob and Ted.  
     . 

 
 
2. Are those your gloves? 

 ( )  ? 

The verb “to be” 
( , , ) 

Present  Past  Future 
I am   

he 
she 
it 

is  

I 
he 
she 
it 

was  
I 

we 
shall be 
will be 

we 
you 
they 

are  
we 
you 
they 

were  

he 
she 
it 

you 
they 

will be 

Analyze the interrogative and negative forms. 
1. Jane isn’t at home at the moment. She is at work. Are you parents at home? 

Why are you angry? 
2. We were hungry after the journey but we weren’t tired. Was the weather 

good when you were on holiday? Why were you late this morning? 
3. Will you be at home this evening? I think Diana won’t be here tomorrow. 

Where will your parents be tomorrow evening?  

The Construction there is/there are 
( , , ) 

Compare the following sentences. 
1. There is a book on the piano.  

   . 
1. The book is on the piano.  

   . 
2. There was a clock on the wall near 

the window.  
     . 

2. The clock on the wall near the window 
was late.  

     .
3. The manager of the company is leaving, 

so there will be a new manager soon. 
  -

,     -
 . 

3. Our new manager of the company will 
be here soon.  

    
  . 
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Compare it and there. 
 

It rains a lot in winter.  
   . 

It was very windy.  
 .  

There is a lot of rain in winter.  
   . 

There was a strong wind yesterday 
  ( )  . 

 
The verb “to have”  

( ) 
 

Present  Past  Future 
I 

we 
you 
they 

have have got 

 

 I 
we 

shall have 
will have 

he 
she 
it 

has has got 

 

I 
you 
he 
she 
it 

we 
they 

had 

 

you 
he 
she 
it 

they 

will have 

In questions and negative sentences the following forms are used. 
Have you got any money? 
Do you have any money? 
Have you any money? (less usual)

I haven't got any money. 
I don't have any money. 
I haven't any money. (less usual) Present Has she got a car? 

Does she have a car? 
Has she a car? (less usual) 

She hasn't got a car. 
She doesn't have a car. 
She hasn't a car. (less usual) 

Past Did they have a car last year? They didn’t have a car last year. 

Future Will the students have a seminar 
tomorrow? 

The students won’t have a seminar 
tomorrow. 

The verb to have is also used for many actions and experiences. 

to have 

breakfast / dinner / a cup of coffee / a cigarette / a drink / a meal 
a bath / a shower / a swim / a rest / a party / a holiday / a nice time / a good 
journey / a good flight / a good trip 
an accident / an experience / a dream / a sleep / a lie-down / a talk / a fight/
a look (at something) / a chat (with somebody) 
a baby (= give birth to a baby) 
difficulty / trouble / fun 

I don’t usually have a big breakfast. 
What time does Ann have lunch? 
Did you have any difficulty at the exam yesterday? 
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PRESENT,  PAST,  FUTURE  SIMPLE 
Present Simple 

 

Positive  Negative  Interrogative 
I 

we  
you  
they 

 
work  
like 
do 

 I 
we 
you 
they 

 
do not 
(don’t) 

  
Do 

I 
we 
you 
they 

he 
she 
it 

works 
likes 
does 

 he 
she 
it 

does not
(doesn’t)

 
 

work 
like 
do 

 
  

Does 
he 
she 
it 

 
 

work? 
like? 
do? 

 

 
The Present Simple tense denotes 

 

1. Repeated actions indicated by 
adverbials of frequency such as 
often, always, usually, seldom, rarely, 
sometimes, never, generally, as a rule, 
every day (month), every other day 
(week, month, etc.), once a week. 

He often works till midnight. 
My brother plays tennis every other day.  
She is never late for classes. 
Do you generally speak English in class? 
I sometimes meet your father at the station. 

2. Universal truths (laws of nature) 
and permanent characteristics, 
situations or states. 

The sun sets in the west.  
She teaches English at school.  
Do you like rainy weather?  
His parents live in London. 

3. Present actions and states, going 
on at the moment of speech with the 
so-called stative verbs which 
include: 
a) verbs of sense perception:  
see, hear, notice, taste, smell, etc. 
b) verbs of mental activity: 
understand, think, believe, remember, 
know, forget, mean, suppose, 
recognize, etc. 
c) verbs of feelings and emotions:  
like, dislike, hate, love, wish, want, 
care, prefer, etc. 
d) verbs of possession:  
have, belong, own, possess, etc. 

It smells like a hospital in here. 
The meat tastes spicy. 
I don't see anyone in the room.  
Do you recognize me? 
What does he mean? 
Who do you think will win the game? 
Do you know what he is speaking about? 
I prefer dogs to cats. 
Which of these dresses do you like best? 
Do you want anything to drink? – I want 
a glass of juice, please. 
Jill really hates house work. 
Who does this car belong to?  
They have a big new house. 

4. Scheduled facts and events such as 
flights, train arrivals, departures, 
itineraries.  

The flight leaves at 2 p.m. (according to the 
timetable) 
You arrive in Basel at 6.30 a.m. local time. 
(according to the itinerary) 
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Past Simple 
 

Positive  Negative  Interrogative 
I 

we 
you 
they 
he 
she 
it 

played 
started 

watched 
had 
saw 
did 

went 

 I 
we 
you 
they 
he 
she 
it 

did not
(didn’t) 

play 
start 

watch 
have 
see 
do 
go 

 

Did 

I 
we 
you 
they 
he 
she 
it 

play? 
start? 

watch? 
have? 
see? 
do? 
go? 

 
The Past Simple tense describes 

 

1. A single action or a state, or 
a succession of single past 
actions with time adverbials 
such as ago, last year (week, 
month), yesterday, the other 
day, in 1997, last (time), for 
five years, for a week, etc. 

Ann spent a lot of money on books yesterday. 
It didn’t rain last night. 
When did you go to the cinema last? 
She started playing the piano at the age of five. 
They lived in Brest for five years before the war. 
I entered the office, looked around and came up to 
the secretary. 

2. A contrast between the past 
and the present, or something 
that was true but is not true 
any more 
used to + Infinitive 

,  

He used to smoke forty cigarettes a day and then 
he finally gave up smoking. 
Do you play golf? – No, but I used to when I lived 
in the country. 
She used to be such a happy lively girl (but no longer 
now). 
The shops didn't use to open on Sundays in those days. 

 
Future Simple 

Positive / Negative Interrogative 

I/we 
 shall(’ll)/shall 
not/shan’t  
will(’ll)/will not/won’t 

Shall 
Will I/we 

you/they/ 
he/she/it 

will(’ll)/will not/won’t 

be 
win 
eat 

come Will you/they/ 
he/she/it 

be? 
win? 
eat? 

come? 

The Future Simple tense denotes 
 

1. A predicted future action, a 
happening which is inevitable 
and out of anybody’s control 
with the adverbials of time such 
as tomorrow, the day after 
tomorrow, next year, in a week 
(month, year), in 2008, etc. 

Next year I’ll be 18. 
Spring will come soon. 
In 100 years’ time there will be a lot more people 
than there are now. 
Spring has come, so the snow will start melting, the 
birds will come back home. 
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Facts to be remembered 

1. We use shall I … ? / shall we …? 
to ask somebody’s opinion (especially 
in offers or suggestions). 

Shall I open the window?  
 ? 

I’ve got no money. What shall I do?  
   .  ? 

Where shall we go this evening?  
    ? 

2. You can use won’t to say that 
somebody / something refuses to do 
something. 

The car won’t start. I wonder what’s 
wrong with it.    

. ,   . 

THE  IMPERATIVE  MOOD 
(  ) 

 

       -
, . . , ,   . .  

      
  (   to): 

 
to read  Read the text!  ! 
to listen  Listen to the teacher!  ! 

2. An action which the 
speaker regards as possible, 
probable or likely to happen 
in future. 

I’m sure he’ll get better. 
I don’t think I’ll go out tonight, I’m too tired. 
No doubt you’ll enjoy the performance. 
Do you think they’ll win the match? 
I’ll probably be a bit late this evening. 
I haven’t seen Carol today. I expect she will phone 
this evening. 

3. An action which is 
spontaneous, not part of a 
plan. 

Don't lift the suitcase. I'll help you. 
It looks like rain. I'll take my umbrella then. 
What would you like to drink? – I'll have a coke, please. 

4. A future action in 
complex sentences in the 
main part.  
But after if, when, while, 
after, before, as soon as, 
until/till  
we use Present Simple, 
Present Perfect. 

I’ll phone you as soon as I arrive. When you return 
home you'll notice a lot of changes. 
It’s pouring down. We’ll get wet through if we go out. 
When you see Jane again, you won’t recognize her. 
Come on! Mum will be worried if we are late again. 
I won’t send the parcel until I hear from you. 
As soon as Bob and Ashton have got married, 
they’ll move to California.  
I shan’t phone you until I have done my homework. 
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 do    not: 

 

Don’t (do not) wait.     . 
Don’t (do not) open the windows.    . 
 

    ,     
 ,   :  

let +      
(     ) +   to 

 

Let me take your pen.       . 
Let him (your friend) go there.    (  )  . 
Let us (let’s) sing a song.    . 
Let them (your children) go out.   (  )   

. 
 

CONTINUOUS  TENSES 

Be + Participle I 
 

Present Continuous Past Continuous Future Continuous 
I  am reading I I/We shall be reading 

will be reading 
He/She/It is reading He/She/It 

was reading

We/You/They are reading We/You/They were reading
He/She/It/
You/They will be reading

Present Continuous Tense 
The Present Continuous Tense 

 :   

1.  , -
     -
 :  

at this moment, at the time, now, at 
present, just now, still  

    -
. 

We are all waiting for you outside. 
     . 

What are the children doing now? – They are 
playing in the park.    

? –    . 
Listen attentively! The teacher is explaining a 
new grammar rule.  

 !  -
   . 

2.  , -
    -

    
 (   get, develop, 

increase, change, improve), etc. 

I am travelling a lot these days. 
     .

My brother is studying physics in Cambridge.
     . 

Our life is changing from year to year. 
      . 



 12 

3.   -
 (    

  ). 

What are you doing tonight? – We are having 
a party.     ? 
–    . 
I’m going to the dentist on Monday.  

      . 

Past Continuous Tense 
The Past Continuous Tense 

 :  

1.   -
 ,   

    
  : 

at 5 o’clock yesterday, from…till,  
all day yesterday, the whole evening, 
when he came, while, all day long, at 
noon. 

What were you doing at 2 o’clock yesterday? 
– I was having a shower when the phone rang.

     2 ? –   
  ,   .

I don’t know what he said. I wasn’t listening to 
him.   ,   .    .
When I got home, water was running down 
the kitchen walls.    ,  

    . 
2.   -

,    -
  ,  -

     
  . 

We were bathing in the sea during the summer.
    . 

Before I came here, I was taking a post-graduate 
course at Berlin university. 

   ,    -
  . 

3.     -
  -

   (   while).

I was doing my homework while Mom was 
cooking lunch.  

   ,     
  . 

Future Continuous Tense 
The Future Continuous Tense 

 : 
 

1.   
 ,  

    
    -

     -
 : 

at 5 o’clock tomorrow, this time next 
week, soon, tonight, all day long. 

On Friday night we will be celebrating my 
brother’s birthday. 

      
   . 

This time next week I’ll be lying on the beach 
in Philadelphia.  

         
     . 

2.   
,    

    
   . 

I’ll be meeting him at the office tomorrow.  
      . 

Will you be going into town today?  
    ? 
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INTERROGATIVE  PRONOUNS 
(  ) 

 

Who –    Where –   What – ,  
Whom –   When –   How –  
Whose –    Why –   Which – ,  
 

TYPES  OF  QUESTIONS 
(  ) 

General 

-
  

-
 

  
  

-
 

Do you watch TV in the evening? 
Have they got free time in summer? 
Does she wash her hair in the morning? 
Is she wearing a coat now? 
Will  you be using your bike this Friday? 

Special  
(except the subject) 

 

- 
 -

 

-
 

 

- 
 

 
  

 

-
 

-
 

Why does she come to school so early? 
Who did you borrow the money from? 
Where shall we go  now? 
How long  were they making supper yesterday? 
When will you be lying  on the beach? 

 

Special  
(to the subject) 

 

 
    

Who gave you the information? 
Which bus goes  to the city centre? 
Whose friends will visit him in hospital? 
Whose son was singing songs all day? 
Who will be buying presents this time next week? 
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DEGREES  OF  COMPARISON 
(  ) 

 

        -
:  (positive,   ), -

 (comparative)   (superlative).  
     :  

1)      : 
-er (comparative); -est (superlative); 

 

2)       : 
more +  (comparative);  
the most +  (superlative). 

 

 : 
 -er, -est 

hot – hotter – the hottest 
cold – colder – the coldest 
large – larger – the largest 

,   -y: 
-ier, -iest 

:

dirty – dirtier – the dirtiest 
happy – happier – the happiest 
gay – gayer – the gayest 

 : 
more, the most 

famous – more famous – the most famous 
general – more general – the most general 

quiet  quieter – the quietest 
 more quiet –the most quiet 

  -
    -

 : 
clever, stupid, gentle, friendly, 
cruel, common, pleasant, quiet, 
narrow, shallow shallow  shallower – the shallowest 

 more shallow – the most shallow 

real 
right 
wrong 

real – more real – the most real 
right – more right – the most right 
wrong – more wrong – the most wrong 

   
a bit/a little + comparative 
( ) 

a bit longer –   
a little cheaper –   

  much/far/ 
a lot + comparative ( , -

) 
 

Your car is much older than mine.  
    -

.  
This way is far longer than that one. 

   ,  . 
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Irregular Comparatives and Superlatives 
 

good/well – 
/  

better– /  best –   

bad/badly – /  worse – /  worst –   

much/many –  more – /  most –  
  

little –  less – /  least –  
 

 
far – /  
 

farther –  
 
further – , 

, 
 

farthest –  
                  
furthest –  , 

    

 
 
late – /  
 

later –  /
 

 
latter –  

(  )

the latest (there may be 
more to come) –  

,    
the last (final, before this) – 

,  
 
old –  
 

older –  
 
elder –   

the oldest –   
(  ) 

the eldest –   

near – /  
 

nearer –  the nearest (  ) 
the next ( ) 

 
Comparative Structures 

Comparative + than ( ) New York is larger than Washington. 
-   . 

My friend is three years older than me/than I am. 
      . 

As ... (positive) ... as 
(   … ) 

He is as handsome as his brother.  
   ,    . 

Their car is as expensive as ours.  
    ,   . 

Not so/as ... (positive) ... as 
(   … ) 

She is not as slim as her sister.  
   ,   . 

Mrs. Green is not so friendly as she looks.  
    ,  .
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Twice/three times/half  
as … (positive) ... as 
(  ,  ,  

 ... ) 

She has four times as much money as me.  
      ,   .  

If he was half as lucky as you, he would win. 
        
,   .  

The same ... 
( ) ... as 
(   … ) 

He has the same habits as his father.  
    ,   . 

The + comparative ... , 
the + comparative 
(  ... ) 

The easier the exam, the higher your mark will be. 
  ,     . 

 

Plural of nouns of Latin and Greek origin 
a)  -on , -um       -a 

criterion 
phenomenon 
medium 
maximum 

criteria 
phenomena 
media 
maxima 

continuum 
minimum 
symposium 
datum 

continua 
minima 
symposia 
data 

b)  -is – -es , -ix, -ex      -ices 
 

analysis 
hypothesis 
parenthesis 
crisis 
basis 

analyses 
hypotheses 
parentheses 
crises 
bases 

axis  
matrix 
index 
directrix 
vertex 

axes 
matrices 
indices 
directrices 
vertices 

c)  -us          -i 
calculus 
modulus 
nucleus 
rhombus 

calculi 
moduli 
nuclei 
rhombi 

genius 
radius 
locus 
focus 

genii 
radii 
loci 
foci 

d)  -a         -ae 
abscissa 
hyperbola 
formula 

abscissae 
hyperbolae 
formulae 

corona 
lacuna 

coronae 
lacunae 

Modern forms 
abscissas 
formulas 
geniuses 

radiuses 
mediums 
indexes 

criterions 
hyperbolas 
rhombuses 

spectrums 
maximums 
lacunas 
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Контрольное задание 1 
 
I.  ,       -

,   . 
 

The Natural Numbers 
 

1. So far we have encountered several different systems that are capable of 
representing the natural numbers. One system consists of the common Arabic 
numerals, with their addition and multiplication tables. A second one consists 
of the Roman numerals, with their tables. The third system consists of points 
on a line and the appropriate constructions for adding or multiplying them. 
This variety of representations raises the question “What is the natural number 
system?” 

2. We may try to answer this question by listing some characteristics that 
all these number systems have in common. All three, for example, obey the 
five laws. But this is not an adequate answer, because all number systems as 
we have defined the term, will obey these five laws. And we intend to produce 
some number systems that are not interchangeable with the natural number 
system at all. To define the natural number system, we must list not merely 
characteristics that all of its representations have in common. We must note 
particularly its distinguishing characteristics. This is done by choosing the 
defining characteristics in such a way that all systems that have these 
characteristics must be isomorphic to each other. Such a section of charac-
teristics that effectively defines one and only one structure is called a system 
of axioms for the structure. Here is a system of axioms for the natural number 
system (not including 0), first formulated by the Italian mathematician 
G. Peano. 

3. A set of elements is called a natural number system if it has the 
following characteristics: 

(1) It contains an element called 1. 
(2) For every member in the system, there is another member (and only 

one) called its successor. 
(3) Two distinct members do not have the same successor. 
(4) There is no member of the system that has 1 as its successor. 
(5) If a set of elements belonging to the system contains 1, and, for each 

member that it contains, also contains its successor, than this set contains the 
whole system. 
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4. Notice that addition and multiplication are not mentioned in these 
axioms at all. G. Peano defined these operations in terms of his axioms as 
follows: For any natural numbers x and y, 
let x + l = the successor of x; 
let x + (the successor of y)= the successor of (x + y); 
let x  1 = x; 
let x (the successor of y) = x  y + x. 
With these definitions it is possible to prove that the natural number system 
obeys the five laws. 

5. What G. Peano did for the natural number system is typical of the way 
in which mathematical structures are studied today. In modern mathematics, a 
mathematical structure is often defined as a set of objects that satisfies a 
specified set of axioms. 
 

Questions: 
 

1. What does the first system consist of? 2. How many laws do all three 
systems obey? 3. What must we do to define the natural number system? 
4. What are the characteristics of a natural number system? 5. How did 
G. Peano define addition and multiplication? 6. How is a mathematical 
structure defined in modern mathematics? 
 

II.   2-   5-   . 
 

III.      . 
 

1. Ordinary people communicate by means of the formalized language of 
maths (How…?). 2. The students of our group have got two exams today 
(Who …?). 3. Algebraists learnt to think in terms of equations (In what 
way …?). 4. There are seven faculties for sciences at our university (How 
many …?). 5. We will be considering complex numbers next term (When …?). 
6. We are substituting unknowns for irrationals to get a right result (Why …?). 
 

IV.  ,       . 
     . 

 

1. The teacher (to explain) how to mark off the line with numbers right now.  
2. The graph (to approach) the axis of x, but never (to reach) it. 3. They (to 
start) a new series of experiments next week. 4. We (to go) down in the lift 
when it suddenly stopped. 5. Marie and Pierre Curie (to discover) radium and 
in 1903 (to win) the Nobel Prize. 6. When he (to have) a problem to solve, he 
will work at it until he (to find) an answer. 
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V.  ,     -
.      . 

 

1. This problem is (difficult) than the first problem. 2. The (long) he refuses to 
recognize the impossibility of the solution, the (bad) for him. 3. The contribution 
of the ancient Greeks to geometry is much (great) than the formulas of the 
Egyptians. 4. This year’s exam was (difficult) than last year’s. 5. If you need any 
(far) information, call the office. 6. Their house is (old) in the village. 
 

VI.  ,   .   
   ,       
,  it  there. 

 

1. Do you know how far (there is/it is/it was) from here to the university? 
2. (There will be/It will be/There is) a supermarket opposite the park in two 
years. 3. Why not take a taxi? (There is/It is/Is it) a long way from your house 
to the airport. 4. Last Monday (it was/it wasn’t/there was) a party next door. 
(There was/It wasn’t/It is) easy for me to get to sleep. 5. (There wasn’t/It 
wasn’t/There weren’t) anything interesting in yesterday’s news programmes. 
6. (It is/There is/There was) ten miles to the nearest petrol station. 
 

VII.       , 
       

  let. 
 

1. Let us consider this sequence. 2. Let the radius of the circle be R. 3. Let C 
denote a subfield of the set F of complex numbers. 4. Let me see what you are 
doing. 5. Let the above condition hold in this case. 6. Let there be no doubt in 
your minds about our intentions. 
 

VIII.  ,   .  
    . 

 

1. Her new car is really nice, but I don’t like (her/it’s/its) colour. 2. Do you 
think that most people are happy in (they/their/theirs) jobs? 3. Where did you 
spend (your/yours/his) holiday?  4. Last night I went out for a meal with a 
friend of (mine/me/my).  5. This is their computer, that computer is 
(them/their/theirs) too. 6. We are going to the cinema. Why don’t you come 
with (our/us/we)? 
 

IX.  ,   .   
      

 .     -
 . 

1. If a curve is symmetric with respect to both (axis/axes/axeses), is it 
symmetric with respect to the origin? 2. All these facts may serve as reference 
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(datum/data/datas). 3. Analytic methods give us a means of finding the 
equations of (locus/locuses/loci). 4. There (was/were/will be) three symposia 
held on the problems of pollution last year. 5. If you go to bed late, (there is/it 
is/there will be) difficult to get up early in the morning. 6. The economic crisis 
of the 1990s (were/are/was) the heaviest one for our country. 
 
 

Контрольное задание 2 
 
I.  ,       -

,   . 
 

Numbers systems of Mathematics 
 

1. Mathematicians study numbers and develop new number systems in a 
specific field of maths – number theory – which is the oldest and purest 
branch of maths. The generators of classical number theory – the ancient 
Greek mathematicians – studied numbers with no immediate applications in 
mind. The main value of numbers for them was that “numbers are amusing 
and challenging to the human imagination” and they assigned all kinds of 
mysterious meanings and interpretations to numbers: the number 2 for them 
stood for female, 3 stood for male, 4 – for justice, 5 – for marriage because it 
is the union of the first odd and the first even number, etc.  

2. Although applications were not the main objective (aim) of the classical 
number theory, Greek investigators discovered many curious and fascinating 
number properties and gave birth to theoretical pure maths. They were the first to 
formulate the abstract notion of “number” that constituted a grand advance of the 
human intellect. The positive integers or natural numbers were the foundation of 
all classical maths and the major ancient Greeks’ thesis was that “number is the 
essence of reality, that scientists should study nature quantitatively and express 
the results in terms of math laws (rules) and theories”. 

3. In maths there exist various ways to study numbers – one way of further 
extension, generalization and synthesis when mathematicians build up number 
concepts of great complexity and generality. Another method is analysis when 
mathematicians arrive at the essence of numbers; when they break down the 
complexities and study the original primitive positive integers and their 
properties. Both ways are of great importance. 

4. Nowadays mathematicians separate the number systems of maths into 
five principal stages. Each stage has got a long history of its development and 
recognition. They are: 1. The system of natural numbers or positive integers 
only; 2. The next stage comprises positive as well as negative integers and 
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zero; 3. The rational numbers which combine integers and fractions; 4. The 
real numbers that include irrational numbers such as . 5. The complex 
numbers that contain the so-called “imaginary” number 1.  In modern maths 
there are several new number systems. Of these modern systems three occupy 
an exceptionally significant place within maths, viz. (namely), quaternions 
(triplets), matrices and transfinite numbers. 

5. Some comments are necessary, indeed. The word “rational” does not 
mean “reasonable” – it comes from the word ratio or quotient of two integers. 
Don't think that the word “imaginary” means that these numbers are mystical or 
unreal in the everyday sense of the word, or that “complex” means 
“complicated’. Imaginary numbers and complex numbers have had very “real” 
applications in many branches of maths and science. It is interesting to mention 
that the number 0 (zero) originally had signified an empty place only. Modern 
mathematicians recognize zero as any other number and not just a symbol for an 
empty space. Zero is a meaningful math object with the properties defined by a 
set of rules. Zero is neither “more real” or “less real” than any other number. 
 
Questions: 
 

1. What field of maths deals with the number theory? 2. Who first formulated 
the abstract notion of “number”? 3. What methods of studying numbers do 
there exist? 4. How many principal stages do mathematicians separate the 
number system into? Enumerate them. 5. What new number systems do you 
know? 6. Can we say that the number 0 (zero) signifies an empty place only? 
Why? 
 
II.   2-   5-   . 
 
III.      . 
 

1. Other writers define a point as a pure position (Who ...?). 2. Euclid 
constructed a whole system of geometry from these few evident axioms 
(What ...?). 3. There were three important statements in the last article (How 
many ...?). 4. Distance education has got a lot of implications (What ...?). 
5. She will represent this mathematical relation by a formula (How ...?). 
6. Now we are adding two numbers to check the result (Why ...?). 
 
IV.  ,       . 

     . 
 

1. He (to make) a report on analytical methods next month. 2. She (to wear) a 
beautiful black and white silk blouse now. 3. It all happened while we (to live) 
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in Bristol. 4. I will join you as soon as I (to get) a note from you. 5. My friend 
(to move) to a new flat next week. 6. This time next month the students of our 
group (to take) an exam in geometry. 
 
V.  ,     -

o.      . 
 

1. Air travel is (expensive) than any other form of modern transport. 2. The 
(soon) you take your medicine, the (good) you will feel. 3. This definition of 
an angle is (precise) than that one. 4. The weather in this part of the country is 
much (cold) than anywhere else. 5. What we need is a (good) job. 6. What is 
the (quick) way of getting from here to the station? 
 
VI.  ,   .  -

    ,      -
 ,  it  there. 

 

1. (There will be/There are/It is) about 80 different types of plastics in the 
world at present. 2. (It wasn’t/There wasn’t/There weren’t) easy to find your 
house yesterday. 3. When you come tomorrow, (there is/there will be/it will 
be) your friend at the station meeting you. 4. (There are/There is/It is) too 
much sugar in the tea, I can’t drink it. 5. Economic crises (is/are/were) the 
most characteristic features of modern civilization. 6. (It is/There is/It will be) 
a photograph of the village where my parents were born. 
 
VII.       , 

       
  let. 

1. Let us determine the algebraic properties of these numbers. 2. Let them 
consider three types of motion. 3. Let me help you with your bag. 4. Let this 
assumption be false. 5. Let the children go to bed early during the week. 6. Let 
the same results hold for negative numbers. 
 
VIII.  ,   .  

    . 
 

1. The company has offices in many places but (it/its/her) head office is in 
Paris. 2. Thank you for (yours/your/you) letter, I was glad to hear from 
(him/hers/you). 3. Some people talk about (them/their/theirs) jobs all the time. 
4. This watch is a gift from my uncle, he gave it to (my/mine/me) last year. 
5. We were staying in a nice hotel, (its/our/his) room was very comfortable. 
6. She told me of a friend of (she/her/hers) who was not reliable. 
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IX.  ,   .   
      

 .     -
 . 

 

1. There (is/are/was) two foci in a regular oval, called an ellipse. 2. The conic 
sections will be defined with reference to a (foci/focus/focuses) and a 
(directrix/directrices/derectrici). 3. The notion of a four dimensional geometry is 
a very helpful one in studying physical (phenomenon/phenomena/phenomenons). 
4. The common point of two rays (are/is/were) a vertex of the angle. 5. The 
length of a diameter is equal to twice the length of (a radius/radii/radiis). 6. A 
cylinder is a circular prism, the bases of which (is/are/was) equal circles that are 
parallel to each other. 
 
 

Контрольное задание 3 
 
I.  ,       -

,   . 
 

The Advantages and disadvantages of certain numeration systems 
 

1. The concept of a number did not appear all of a sudden. Scientists do 
not have enough evidence to fix the period in history of the invention or dis-
covery of cardinal numbers. The origin of number and counting is hidden 
behind countless prehistoric ages. The earliest documents available show that 
the number concept is equally present in many ancient civilizations. Counting 
represents a very important milestone in the progress of civilization. The first 
requirement in computation is a system of numerals, i. e., a way to write 
numbers. 

2. Numeration first evolves through the use of spoken and later on written 
languages. Some ancient tribes used a base of 2 and 3 to count by (1–2, 2–1, 
2–2) (1–2–3, 3–1, 3–3). Historical records give evidence of the astronomical 
and arithmetical achievements of the ancient Babylonians, Sumerians and 
Chinese. Sometime before 2000 B.C. the Babylonians developed a base-sixty 
or sexagesimal system of numeration with the positional principle which is 
still useful in astronomical calculations. The Babylonians of 2000 B.C. were 
well-trained and skillful calculators.  

3. The early Egyptian numeration system used a base often with no more 
than three symbols to express any number less than 100 – one for units, one 
for tens, and one for hundreds. The zero symbol is unnecessary. The ancient 
Greeks’ nonpositional numeration system employs twenty-four letters of their 
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alphabet to produce letter-numerals and special symbols (M = myriad) for 
large numbers. To tell a number from a word the ancient Greeks used an 
accent (stress) at the end of a number sign or a stroke over it. The traditional 
Chinese-Japanese numeration system is a base-ten system with nine numerals 
and symbols for the place value. Numbers go from the top downward or from 
left to right. The Mayan numeration system (400 A.D.) uses the base twenty 
with positional notation and a special symbol for zero.  

4. The present-day number-symbols are Hindu characters, but the details of 
the exact formation of the Hindu-Arabic symbolic system are missing.  Our 
number system uses only the symbols 0, 1, 2 ... 9; it has base ten and 
positional notation. Thus any integer can be expressed with these symbols in 
various combinations and arrangements. It is not known when or by whom 
zero (nought) was invented. Historians think that zero was introduced by the 
Hindus or the Babylonians not later than in the ninth century A. D. and 
probably as early as the second century . . The invention of zero and our 
number system is one of the greatest achievements of the human race, without 
which the progress of science, industry, and commerce could be impossible. 
This new system was introduced in Europe by the Arabs, or Moslems, at about 
the beginning of the tenth century. These new numbers were used, and finally, 
after about five centuries, the decimal system won the battle. 

5. Binary system is of recent origin and extremely important in cybernetics. 
It needs only a sequence of two digits, 0 and 1, to represent numbers of any 
size. 
 
Questions: 
 

1. When did the cardinal numbers appear? 2. What is the first requirement in 
computation? 3. Was the Greeks’ numeration system positional or 
nonpositional? 4. In what way did the ancient Greeks tell a number from a 
word? 5. How many digits does the binary system need to represent numbers 
of any size? 6. By whom was zero invented? 
 
II.   1-   4-   . 
 
III.      . 
 

1. New geometries find invaluable application in the modern development of 
analysis (Where …?). 2. There are two meanings of this term (How many …?). 
3. The math language has got some design and rules (What …?) 4. The 
algebraists learnt to think in terms of equations (How …?). 5. We were sitting 
in a café at 2 o’clock yesterday (When …?). 6. Scientists will know the results 
of the experiment in a meek (What …?). 
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IV.  ,       . 
     . 

 

1. The professor (to present) his viewpoint at the next conference. 2. We (to 
discuss) that important law while they were away. 3. I (to have) no time to 
help you yesterday. 4. I (to stay) with my parents at the moment, though I 
have my own flat. 5. If father (to have) some time in the evening, he will 
upgrade your computer. 6. This time next week I (to enjoy) the extraordinary 
underwater world on the Hawaii islands. 
 
V.  ,     -

.      . 
 
1. The (fundamental) are the laws, the (universal) is their use. 2. We choose 
the magnitude of an angle (large) we please. 3. Engineering develops so 
quickly that (late) model of a machine today becomes out-of-date in a few 
years. 4. Gauss was interested in (deep) ideas than the simple numerical 
computations. 5. The exam was quite easy – much (easy) than we expected. 
6. Why does she come to see me at the (bad) possible moment? 
 
VI.  ,   .  -

    ,      -
 ,  it  there. 

 
1. How far (is it/is there/it is) from Minsk to Moscow? 2. I wanted to visit the 
museum but (it wasn’t/it isn’t/there wasn‘t) enough time. 3. (It is/It was/There 
was) an accident in King Street but (there wasn’t/it wasn’t/it was) very 
serious. 4. I don’t think (there are/there will be/it will be) any problems with 
the exam in algebra. 5. (Will it be/there will be/will there be) many people at 
the party? 6. A lot of cities are not safe, (there is/it is/there will be) dangerous 
to go out alone. 
 
VII.       , -

        
 let. 

 

1. Let point P be the point of intersection of two circles. 2. Let us leave the 
case at the station. 3. Let the authorities do something about the problem. 4. 
Let them not say anything about it till they hear all the arguments. 5. Let there 
be various ways of evaluating formulae. 6. Let the students keep in mind that 
algebraic fractions are essentially the same as arithmetic ones. 



 

VIII.  ,   .  
    . 

 

1. That is a good idea, but (he/his/him) is better. 2. I am going to a wedding on 
Saturday. A friend of (me/mine/my) is getting married. 3. The room is large but 
(its/her/their) windows are not large. 4. Their university is in Regent Street, 
(our/ours/us) is in the centre of the city. 5. Did your sister pass (her/hers/its) 
exams? 6. Where are my keys? Where did I put (they/them/their)? 
 
IX.  ,   .   

      
 .     -

 . 
 

1. The graph of an equation is the (loci/locuses/locus) of the points whose 
coordinates satisfy the equation. 2. To coordinate numbers to points in space 
we’ll employ a coordinate system consisting of three mutually perpendicular 
(axes/axis/axises). 3. The area of an ellipse equals  times the product of the 
long and the short (radius/radii/radices). 4. Matrices of single row or single 
column type (is/are/was) of very common occurrence. 5. The hypothesis given 
(were/is/are) contrary to our statement. 6. There (are/is/was) crises in our life 
which lead to great instability in economic affairs. 
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КОНТРОЛЬНАЯ РАБОТА 2 
 

        1, 2, 3, 
    : 

1.   Perfect. 
2.   Perfect Continuous. 
3.         . 
4.     . 
5.  I, II. 
6.   some, any, no   . 

 
PERFECT  TENSES 

  Perfect  ,   -
   ,   .  

 

Present Past Future 
I 

 we 
you 
they 

 
 
have 

 
I 

we 

 
shall 
will 

he 
she 
it 

 
has 

 
 
 

asked 

I 
 we 
you 
they 
he 
she 
it 

 
 
 

had asked 
you  
they 

he/she/it 

 
will 

 
 
 
have 
asked 

just, already, by now,  
yet ( , ), before, 
this morning/week/year, 
today, never, ever ( -

), recently ( ), 
lately ( ), since, 
for (  ), how long 

by 5 o’clock yesterday,  
by that time, as soon as, 
by Monday, up to that 
year/week/day, after, 
before he came 

by 5 o’clock yesterday, 
by this time, by the end of 
the year, before he comes 

 
       -

: Has he asked? Had you asked? Will they have worked? 
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    not    
: He has not asked. You had not asked. They will not have asked. 

 -    not   -
: Has he not asked? Had you not asked? Will they not have asked? 

 
The Present Perfect : 
 

1.    ,    
        . -

       ,  
      . 

 

I haven’t seen him today.    ( )  . 
It’s the best book I have ever read.   ,   

-  . 
He hasn’t written his thesis yet.     . 
He has just shown me his course 
paper. 

      
 . 

What kind of problem has he solved?    ? 
 
2.   ,         

    (  ,     
  Continuous). 

 

I’ve been in the laboratory since two 
o’clock. 

 ( )    
 . 

We’ve known him for three years.     . 
 
3.        -

      when, after, as soon as, 
until, till, if. 
 

After I have checked the results,  
I will discuss them with my science 
adviser. 

 ,    -
,      -

 . 
 
The Past Perfect : 
 

  ,    -   
    . 

 

We had translated the article by five 
o’clock. 

 ( )    
 . 

He had passed his exam in physics 
when I met him. 

 ( )    , 
   . 
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The Future Perfect : 
 

  ,      
 .    . 

 

He will have informed them about the 
changes in the program before they 
start the experiment. 

They will have finished their research 
by the end of the next year. 

     
   ,   -

 . 

    
   . 

 
PERFECT  CONTINUOUS  TENSES 

 

Present Past Future 

I 
we 
you 
they 

 
 
have 

I 
we 

 
shall 
will 

he 
she 
it 

 
has 

 
 
 
been 
asking 

I 
we 
you 
they 
he 
she 
it 

 
 
 
had been 
asking you 

they 
he/she/it 

 
will 

 
 
have been 
asking 

for 6 years, all day/week, 
since 5 o’clock, etc. 

for 3 hours when you 
came, since 5 o’clock 
when you came, etc. 

for 2 hours when you come, 
for 5years by September, etc. 

 

       -
 : Has he been asking? Had you been asking? Will they 

have been asking? 
    not    -

 : He has not been asking. You had not been asking. 
They will not have been asking. 

 -    not   
: Has he not been asking? Had you not been asking? Will 

they not have been asking? 
 

The Present Perfect Continuous : 
 

1.   ,    ,  -
         . 
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We have been applying these methods 
of investigation for a long time. 

    -
    -

 . 
He has not been visiting his parents 
since February. 

      
 . 

For how long have they been 
considering the new method? 

     
? 

Since when have you been working 
at the university? 

      -
? 

 
2.   ,    ,  -

       . 
 

I feel tired as I have been translating 
the article for two hours. 

   ,  
 2    . 

 
The Past Perfect Continuous : 
 

1.   ,    ,  -
          

   . 
 

They had been learning the 
examination material since 10 o’clock 
when you came. 

   -
  10 ,   
. 

We had been trying to come to a 
certain agreement for 2 hours when 
you came. 

   -
   2  

 ,   .  
 
2.   ,    ,  -

       -
   . 

 

I had been working at my project for 
two hours when you called me. 

  2     
,    . 

 
The Future Perfect Continuous : 
 

   ,    -
            -

   .     . 
 

By the end of the year he will have 
been working at his book for 2 years. 

      
    2 . 
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THE  PASSIVE  VOICE 
(  ) 

 

       : 
 

  
(The Active Voice) 

  
(The Passive Voice) 

The student solved the problem. 
  . 

The problem was solved (by the student). 
   ( ). 

 
     , -

 .       -
,     . , -

       -  ,  
  ,  ,   , -

   .  ,   
      (  ),  -

    .   ,   -
      ,  

 by. 
      -

  to be  Participle II      
,       . 

          
to be,       Participle II. 

 
 Simple Continuous Perfect Perfect 

Continuous

Pr
es

en
t am 

is     
are 

 
asked 
 

am 
is     
are 

 
being asked 
 

have 
has  

 
been asked 

 
** 

Pa
st

 was  
were 

asked was  
were 

 
being asked 

 
had been asked 

 
** 

Fu
tu

re
 

shall 
will  

 
be asked 

 
* 

shall 
will  

have been asked 
 
** 

 
*    Future Continuous    

Future Simple. 
**    Perfect Continuous    

Perfect. 
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         -
      . 

 

Were the students provided with 
books? 

  -
? 

 

       not   
    . 

 

The article was not translated into 
Russian. 

     
 . 

 
       

 
1.        :  

 

This fundamental law was discovered 
in the 20th century. 

   
   XX . 

The production of electric power will 
be doubled next year. 

  
    .

Where has this article been published?     
? 

 
2. ,   - , - : 

 

This question was being discussed 
when he came. 

  ,  
 . 

This technique is not applied in their 
experiment. 

     
 . 

 
3. -       -

  3-    :  
 

The translation will have been finished 
by 5 o’clock. 

   5 . 

I was told that the necessary information 
had already been obtained. 

 ,   -
  . 

What is being constructed here?   ? 
 

4.    ,     -
   by: 

 

A lot of examples were given by the 
professor during the lecture. 

    -
  . 
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5. -  ,   it   -
     : 

 
It is believed that this experiment 
will be reproduced in our lab. 

,    
    -

. 
It is known that the use of the set 
concept promises the clarification, 
simplification, and unification in the 
teaching of mathematics. 

,   -
  , -

    -
 . 

 
 

MODAL VERBS 
AND THEIR EQUIVALENTS 

(     ) 
 

CAN 
 

Present 
can  

cannot (can’t) 
am/are/is (not) able to 

Future 
can, cannot 

(can’t) 
shall/will (not) 

 be able to 

Past 
could 

 could not (couldn’t) 
was/were able to 

,   (   ),  
 -    ,   , , 

,  ,    - ; 
to be able to (    - ,   ,  , , 

,  -  ) –    
   can,       

1. He can swim. 
  . 

The situation can be 
improved. 

  
. 

C  see, hear: 
I can’t hear anything. 

   . 

I can do it later. 
   

 . 
I shall not be 
able to help you. 

   
 . 

 , 
  -   

: 
He could read at the age of 5. 

    5 . 
    

 ( , ): 
He was able to win the game.  

    . 
 

Can you tell me the time? ( .) 
 ,   ? 

Could you give me a lift? ( ) 
     ? 
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/    
– You can take the book now. ( .) 
–    . 
– Can I use your pen for a moment? ( .) 
–     ? 
– Could I make a suggestion? ( ) 
–    ? 
– Of course, you can/may. 
–  . 

 

  
Can I help you? ( .) 

   ? 
Could I carry that bag for you? ( ) 

     ? 

 

  –      ,    -
     

You can’t cross the street here.  
   . 

They couldn’t wear jeans at work. 
      

 . 
 /    ,  (can’t),   

(can’t),  (Can ...?) 
–         -

 (  could  can    ); 
–       
   – -

  ,   -
  : 

Can (could) it be so late? 
   ? 

Can (could) they be waiting for us? 
    ? 

You can’t be cold.  
  ,    

. 
You can’t be thinking of leaving now. 

      
. 

 
Can she dislike me?  

    ? 

   –
  , 

  : 
Can (could) it have been so late? 

    
( )? 
Can (could) they have been waiting 
for us?     
( )? 
He can’t have said it. 

  ,    
 ( ). 

She can’t have been lying. 
  ,   .

(    .) 
She can’t have failed to see him. 

  ,     
 . 
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MAY 
Present 

may 
may not 

Future 
may (not) 

shall/will (not) be allowed 

Past 
might 

might not 
was/were (not) allowed 

/    , ,  
You may answer the 
questions later. ( .) 

   
 . 

May I come in? 
( ) 

 ? 
Yes, you may. . 

   : 
No, you may not.  

  . 
 : 

No, you mustn’t.  
, , . 

 : 
I’m afraid, you can’t.  

,  . 

You may call me 
tomorrow. ( .) 

  
 . 

They will be allowed to 
carry out the experiment 
at our laboratory. 

   
   
. 

He said that I might borrow 
his pen.  

 ,     
( )  . 
(  might   

  
   ) 

He was allowed to enter the 
country. 

   
 . 

   
You may not talk during 
the test. ( .) 

  
  . 

You will not be allowed 
to take the exam. 

   -
 . 

We were not allowed to tell 
her everything. 

  -
  . 

/   ,  
– might     ,   ;
–     

  ,  
    : 

The rain may (might) stop later in the day. 
,    . 

He may(might) come tomorrow. 
,   . 

They may be living in the country. 
,     ( ). 

  , 
  : 

He may have been ill. 
,  . 

The door may have been 
locked. 

,   -
. 

 (    ) 
Students may (can) express this familiar theorem in 
terms of an equation. 

     
    . 

She said that we might (could) 
get to the centre of the city by bus.

 ,    
    -

. 
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 (might) 
–      

   ,    
 : 

You might help us. 
    . 

You might visit your friend as he is ill. 
     ,   

. 

   -
 : 

You might have phoned. 
   . (   

) 
You might have told me about it.

      .
 
 

MUST 
 

Present 
must  

must not (mustn’t) 

Future 
shall/will (not) have to 

Past 
had to, did not have to 

Did you have to ...? 
/ /  , ,  

–   I        
You must obey these rules. 

   
. 

I’m afraid I must go now. 
,   . 

– Must I do it? 
–    ? 
– Yes, you must.  
– , . 
– No, you needn’t.  

,  . 

She will have to come later.
    

. 

We had to get more 
exercises. 

    
. 

 (   )/     
You mustn’t walk on the grass.  

   . 
You must not miss classes. 
( )   . 

He told me I mustn’t cry. 
 ,    -

 . 

/   
You must leave the room at once. 

  . 
You must revise for your test. 

     . 

 

  ,   
–     

  -
,   -

: 
 
She must be about twenty. 

    
20. 

  -
,   -

 (  -
 ): 

The weather is likely to 
change. ,  

. 

  -
,   -

: 
 
She must have known 
about it.  , 

   . 
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Probably he doesn’t know 
English. (  ) 

 ,   
 .  

Probably, he will speak 
English.  

,  ,  
 - . 

Probably, she didn’t know 
my address. (  )

 ,   -
  . 

 
 

TO HAVE TO 
 

Present 
have/has to 

have got to/has got to 
do/does not have to  
Do you have to ...? 

Future 
shall/will (not) have to 

Will you have to ...? 

Past 
had to,  

did not have to 
Did you have to ...? 

/  (  -  ) 
, , , ,  

She has to look for a new job. 
   -
 . 

I’ve got to go now.  
  . 

(have got to  
   )

I shall have to speak to 
them about this plan. 

  -
     
. 

He had to return home. 
  -
 . 

   ,  ,   
We don’t have to attend 
classes on Sunday. 

     
  . 

He won’t have to come 
back till April. 

   -
  . 

She didn’t have to take a 
taxi. 

    
. 

 
 

TO BE TO 
 

Present 
am/is/are(not) to 

Future 
am/is/are (not) to 

Past 
was/were(not) to  

,  , , -
/ ,  /   

, ,  
What am I to do? 

   ? (  -
?) 

The train is to come at 7. 
    7 . 

You are to make a report at the conference.
     -

. 
They are to arrive in London tonight. 

     -
 . 

You were to stay here. 
    . 

(      – )
He was never to see her again. 

      . 
   , 

  : 
was/were to + Perfect Infinitive 
We were to have met at the station. 

     -
. (   ) 
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 /  ,  ,  ,    
You are to finish your article tomorrow.

    .
No-one is to leave the room! 

   ! 

 

 
 

NEED 
 

need ( ) - , -     Present
Indefinite      -

.  
Present 

need, needn’t 
Future 

need, needn’t 
Past 

– 
  ,  

–        
  

Need we go to the library tomorrow? 
     ? 

Need I do the whole exercise?  
    ? 

Yes, you must.  
No, you needn’t. 

 

    ,  , ;  
He needn’t speak to her about it.  

       . 
I needn’t get up early today. 

     .  
You needn’t wait any longer. 

    . 

needn’t + Perfect Infinitive –  
  -

   ,  -
  : 

He needn’t have performed the 
operation of division first. 

    . 
need ( ) – , ,  –     , 

   ,     ;  
  –     , -

  
Present 

need, needs, don’t 
need, doesn’t need 

Future 
shall/will need 

 

Past 
needed, didn’t need 

I don’t need to work 
at the lab every day. 

   -
   

 .  

I’ll need your help. 
   
 . 

We needed the dictionary badly. 
    . 

He didn’t need to stay after classes. 
      

. 
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SHOULD,  OUGHT  TO 
 

Present 
should (not), ought (not) to 

Future 
should, ought (not) to 

Past  
----- 

 ,  
–   should,     
You should try again.  

   . 
He should be more careful about his health.

    -
   . 

 

/   ,  
–   ought to 
You ought to tell your parents the truth. 

     
. 

I ought to help my sister about the house. 
      .

 

   , , -  
–   must   ,     

    ; 
–       -   

      
It’s 10 o’clock. He should/ought to be at 
work. 

 10 . ,  ,  
. 

He should pass his exam easily. He is 
good at maths. 

    .  -
  .  

 

/ /  (  ) 
Why should I go there?  

    ? 
Why should I always wait for you?  

     ? 

 

  ,    
–    ,      ; 
–    
 You shouldn’t have read the letter. 

    . 
We should have done it long ago. 

    . 
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THE  PARTICIPLE 
( ) 

 

 –   ,     
     . 

 

 Active Passive  
Present 
Participle 
(Participle I) 

doing being done 
 , -

   -
 

Past Participle 
(Participle II) – done 

 , -
   -

  -
 .  

Perfect 
Participle 
(Participle I) 

having done having been 
done 

 , -
  -
 

 

       –  
Participle I (discussing, being discussed)  Participle II (discussed). 
 

Doing  
(Present Participle Active) 

 

   : 
1)  (an attribute) 
 

We see that in the second case the 
points belonging to the x-axis 
become singular points. 
The definitions must give 
distinguishing characteristics of the 
element or relation involved. 

 ,     
,   , 

  . 
   -
  

   
. 

 
2)  (an adverbial modifier) 
 

When (while) choosing some other 
kind of functional relation, we often 
try to introduce new variables. 

 -    
 ,  

    -
. 

Using math language, we avoid 
vagueness and unwanted extra 
meanings of our statements. 

  ,  
   -

   -
 . 
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3)   (a part of a predicate)    Continuous 
 Perfect Continuous 

 

They are investigating various aspects 
of this matter now. 

    
  . 

They have been using this system since 
October. 

    
 . 

 
Being done  

(Present Participle Passive) 
   : 

 
1)  (an attribute) 
 

The problem being investigated is the 
most important one. 

  –  
. 

The procedure being used seems 
complicated. 

,  -
,  . 

 
2)  (an adverbial modifier) 
 

Being invited too late, he couldn’t   go 
to the conference. 

     
,      -

. 
 
3)   (a part of a predicate)  
 

The result of their work was being 
discussed during the recent meeting. 

   -
   . 

 
Done  

(Participle II) 
 

   : 
 
1)  (an attribute) 
 

Thus we obtained the required result.  ,   -
 . 

An expression composed of numbers, 
letters and signs is called an algebraic 
expression. 

,   , 
  ,  -

 . 
The terms insisted upon are difficult to 
fulfill. 

,   -
,  . 
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2)  (an adverbial modifier) 
 

Used as scientific terms, these 
concepts have different meanings. 

    
   ,  

  . 
Considered from this point of view, 
the question will be of great interest. 

  (   -
)     

   .
Unless otherwise stated, the values 
used are taken in the decimal system.

   , -
    -

 . 
Given the measure of the 
circumference, you can find the area 
of the interior of the circle. 

   ,  
   . 

 
3)   (a part of a predicate)  
 

The general theory of such equations 
was given earlier. 

    
  . 

This system of equations will be 
solved next time. 

    -
   . 

 
Having done  

(Perfect Participle Active)  
 

Having been done  
(Perfect Participle Passive) 

 

   : 
 

1)  (an adverbial modifier) 
 

Having understood this, he then 
turned his attention to the third basic 
concept of Newtonian mechanics. 

 ,     
   -

 . 
Having obtained sufficient information, 
the scientists continued research. 

  , 
  . 

Having been expressed in math 
terms, the theorem gave a general 
method of calculating the area.  

     -
 ,   

   . 
Having been properly approached, 
the problem appeared easy to solve. 

   -
 , ,   
 . 
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The Objective Participial Construction 
(   ) 

 
1.   to see, to watch, to hear, to feel, to find, to leave  . 
 

They watched the temperature 
gradually rising. 

  (  ),  -
  . 

I saw her drawing a rectangle.  ,    -
. 

When we came back, we found 
them still discussing the problem. 

  ,  -
,       

. 
 
2.  ,  : to want, to wish 
 

We want this plan realized 
immediately. 

 ,     
 .  

The teacher wanted the problem 
solved during the lesson. 

 ,   -
   . 

 
3.   to have, to get   ,  -

,      ,    
    . 

 

I had my article translated into 
English last week. 

     
   . 

He is having his computer fixed now.    . 
They had new equipment installed 
in the laboratory. 

   -
  . 

They got their children educated 
in the best British universities. 

     -
 . 

 
The Subjective Participial construction 

(   ) 
 

1.   to see, to watch, to hear, to find, to leave, to keep  . 
 

He was seen leaving the laboratory. ,     -
. 

They were heard discussing the agenda 
of the conference. 

,    -
  . 
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The Absolute Participial Construction 
(   ) 

 

      -
    ,  this, it   

there,     ,      , 
  .  

     . 
     ,   -
  ,   ;  ; 

;   ;   ; . 
 

My colleague being away, I had 
to take the decision myself. 

      
,   -

  . 
There being many people in the 
conference hall, we couldn’t enter it. 

      , 
   . 

The first results having been 
obtained, they decided to continue 
the experiment. 

    -
,   -

 . 
 

       ,  -
  ,     

: ;    ; ; . 
 

The previous chapter dealt with 
polygons, this type of geometric 
figures being very important 
in studying geometry. 

   -
,    

   
   . 

 

      
with,      . 

 

With the first question considered, 
we can pass over to the next one. 

    -
,     -

. 
 

SOME,  ANY,  NO 
 

  
some (  : 
somebody, someone , 
something, somewhere) 

He asked me some questions.  
    . 

I’ve read it in some book. 



 45

   
, , 

- , - ,  
- ,  

    -  . 
Some people don’t like music. 

    . 
I’ve got some time. 

    (  ). 
some   

   
,  

Some 30 students attended the lecture. 
 30    
. 

any    
 

You may come at any time. 
    . 

any (  ) -
   -

 , :  
never, hardly, without, little, 
seldom, rarely, few, to refuse, 
to deny, to fail, to prevent, etc. 

I hardly know anything about this theory. 
    -    . 

When asked about his research, he refuses to give 
any details. 

     ,  
 -  . 

any (  ) -
   

  

If you get any information, let me know.  
  ( - ) , 

  . 
any (  ) -

    
 

He asked if there was anything interesting in the 
article. 

 ,     -  -
. 

  

any (  : anyone, 
anybody, anything, anywhere)  

   
- , - , 

, ,  
   

Have you got any English books? 
    ( - )  
? 

Is there any milk in the fridge? 
   ? 

Did anybody see him yesterday? 
-    ? 

some (  ) -
   

 

Why didn’t you buy some cheese? 
    ? 

some (  ) -
    

    

Would you like some tea? 
 ? 

Can I have some water? 
  ( ) ? 
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  no, nobody, no one, nothing, none   

-    , 
          

No (   
not any  not a/an) 

   
 ,  

I have no publications. 
I do not have any publications. 

   ( )  -
. 

   
  

no  none of. 
None    

   
.  

No information has been received from him. 
     . 

None of my friends misses lectures. 
      . 

 
 

Контрольнoe задание 1 
 
I.  ,       -

,   . 
Sets 

1. The concept of a set of objects or elements is outwardly simple and has 
an intuitive counterpart in everyday experience. Although the mathematician 
in formally developing mathematical systems would prefer to consider the 
term «set» to be undefined, it is easy to suggest clearly both the meaning and 
the use of the term. A set is any well-defined collection of distinct objects, and 
it is synonymous with the terms aggregate or class. 

2. Although this concept is quite general, one must be careful to observe 
two things: a set consists of distinct elements of objects, so that every element 
of a set is a separate object, and no two elements of a set are identical. 

3. An element will always be considered as a member (or object) of some 
set; elements will not be permitted to exist without a parent set. It is evident 
that stating the property possessed by the elements of a set is the most 
meaningful way to specify a set. Mathematicians are free to consider sets 
consisting of a finite number of elements, sets containing infinitely many 
elements or even sets consisting of only one element, say the set {a}. Indeed, 
one-element sets are very important, for the set {a} is not the same thing as the 
element a. Furthermore, the elements of sets may be any definite objects 
whatever and they may themselves be sets (in which case the set will be called 
«a collection of sets» rather than a set of sets). The «empty set» or the set 
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which consists of no elements will also be admitted into the family sets. 
Although it may appear strange to admit the existence of the «empty or null 
set», this concept is not as artificial as it might first appear to be. 

Operations with Sets 
4. Two elements are equal, x = y, if x and  are the same element. Thus the 

word «equals» in mathematics means that the elements x and y are two names 
for the same object. This leads to a definition for the equality of two sets: The 
sets ,  are equal if they contain the same elements. If we are given a set, it 
seems natural to think of subdividing the set and to consider parts of it. Parts 
of a set are called subsets. The set R is a subset of the set T if every element of 
R is an element of T. 

5. The Union of the sets A and  is the set of all elements which belong 
either to A or to  or to both A and B. 

6. The product (or intersection) of the sets A and  is the set of elements 
which belong to both A and B. 

7. The difference  – A is the subset of  whose elements are not in A. 
It is required that an element should be a member of some set, and all sets 

under discussion should be subsets of some given (or universal) set. 
 
Questions: 
 

1. What is a set? 2. What is the most meaningful way to specify a set? 3. What 
is an empty set? 4. When are two sets equal? 5. In what case is the set R called 
a subset of the set T? 6. Why are one-element sets very important? 
 
II.     1-   3-   . 

 
III.   ,     

 . 
 

1. We were able to express this algebraically by taking coordinates in the 
Euclidian plani. 2. Must we write the corresponding relations? – No, you needn’t. 
3. This system may be solved in another way without reducing it to an equation 
of the n-th order. 4. It is to be expected that the axioms which we obtain will be 
very intuitive. 5. Do they have to reverse their approach to the problem? – No, 
they needn’t. 6. He should specify the conditions of the experiment. 
 
IV.         
  .   , -

           
 . 

 

1. This method (will be followed/will follow/will have followed) in all cases. 
2. By equivalent transformations every linear equation with one variable 
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(brought/was brought/was bringing) to this general form. 3. The set theory (is 
being discussed/discusses/is discussing) now. 4. Before an algebraic symbolic 
language (has been developed/had been developed/had developed), equations 
were written in words. 5. We sometimes (encounter/are encountered/is 
encountering) integrals whose limits of integration can depend on a parameter. 
6. The early geometers (deals/dealt/were dealt) with measurements of line 
segments, angles and other figures in a plane. 
 
V.   ,     

  to have.  
 

1. Two non-parallel planes always have a line in common which is called a 
line of intersection. 2. The existence or nonexistence of the proof had to be 
developed. 3. You should have your course paper checked by your science 
advisor. 4. From the geometrical point of view we have obtained the totality of 
all the possible straight lines passing through the origin of coordinates. 5. We 
had been discussing the problem for two hours when you came. 6. The 
circumference of a circle has not always been clearly defined. 
 
VI.   ,    -

         . 
 

1. While discussing trigonometric functions of one of the acute angles of a 
right triangle, it is often helpful to use a modification of the original 
definitions. 2. When applied carefully, this method may prove to be very 
useful. 3. Having obtained the necessary devices, we could finish our 
experiment. 4. Having been read the book was taken back to the library. 
5. Drawing a picture of two intersecting lines the student understands better 
the idea of the interior and exterior of the angles obtained. 6. The set being 
considered contains no elements. 7. I saw her working at her thesis. 
 
VII.   ,   -

 ,       . 
 

1. The values of the unknowns being very large, we cannot calculate the 
equation by ordinary methods. 2. The measure of the circumference given, 
you can find the area of the interior of the circle. 3. Approximate integration 
methods are discussed in Chapter 5, their significance being increased by the 
fact that integrable systems occur so rarely in reality. 4. This system consists 
only of one equation, the other being its consequence. 5. With the distance 
having been defined, you can expect to find the speed. 6. The result can also 
be denoted as in the figure given above, with force F neglected.  
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VIII.       -
. 

 

1. There are (any/some/nothing) problems that are impossible to solve. 2. Are 
there (some/any/anything) equations in this text? 3. He doesn’t know (nothing/ 
anything/something) about this method. 4. You may take (nothing/anything/ 
somewhere) you like. 5. (Nobody/Nothing/Anything) can perform the drawing 
in a better way. 6. Can you present (some/nothing/something) proofs of the 
theorem? 
 
 

Контрольнoe задание 2 
 

I.  ,       -
,   . 

 
The Language of Sets 

 

1. Set theory is a language. Without it, not only can we do modern 
mathematics, we can’t even say what we are talking about. It is like trying to 
study French literature without knowing any French. The theory of sets, 
initiated by the German mathematician Cantor (1842–1918), constitutes the 
basis of almost all modern mathematics. 

2. A set is often described as a collection of objects of any specified kind. 
However, such descriptions are no definitions as they merely replace the term 
“set” by other undefined terms. Thus the term “set” must be accepted as a 
primitive notion, without definition. The objects belonging to the set are the 
elements or members of the set.  Although in introducing set theory it is 
helpful to work with concrete sets, whose members are real objects, the sets of 
interest in mathematics always have members which are abstract mathematical 
objects; the set of all circles in the plane, the set of points on a sphere, the set 
of all numbers. 

3. We shall build up an algebra of sets. As in ordinary algebra, we shall use 
letters to represent sets and elements.  We shall generally use small letters for 
elements and capital letters for sets, but it is impossible to keep rigidly to this 
convention because sets can themselves be elements of other sets. 

4. A set is known if we know what its elements are. There are many ways 
of specifying a set, of which the simplest is to list all the members. The 
standard notation for this is to enclose the list in curly brackets. Two sets are 
equal if they have the same elements. 



 50 

5. Instead of a list, we give a property which specifies precisely the 
elements we wish to be included in the set.  If we are careful with our 
definitions this is as good as a list, and is usually more convenient. For sets 
with infinitely many members it is in any case impossible to give a complete 
list. The same is true for sets with a sufficiently large finite set of elements. 

6. Sets with one element must not be confused with the element itself. It is 
not true that x and {x} are equal. It is confirmed by the observations that {x} 
has just one member, namely x, while x may have any number of members 
depending on whether or not it is a set, and if it is, which set. 
 
Questions: 
 

1. What is a set? 2. How are the objects of the set called? 3. In what case is a 
set considered to be known? 4. Which is the simplest way of specifying a set? 
5. When are two sets equal? 6. What is the standard notation for a set? 7. What 
letters are generally used to represent elements of sets? 
 
II.     2-   5-   . 
 
III.   ,     

 . 
 

1. Now we will be able to use transformation concept. 2. Must we consider the 
general principles of analytic continuation? – No, you needn’t. 3. Some of the 
quantities may be obtained as a result of the experiment. 4. If a more 
complicated mathematical function f(x) is to be calculated, one must express it 
in such a way that only four basic operations have to be applied. 5. Does he 
have to refer to this issue again? – No, he needn’t. 6. I failed to find the 
solution, I think I ought to try again. 
 
IV.         
  .   , -

           
 . 

 

1. A polynomial (are being made/is made/makes) up of several monomials. 2. The 
correctness of this assertion (is being verified/was being verified/had been verified) 
now. 3. Many of these functions (have been investigated/ investigated/had been 
investigated) in detail long before we started to work with them. 4. We shall avoid 
such complications if we (perform/shall perform/performed) only equivalent 
transformations. 5. Modern maths (began/was begun/begin) in ancient Greece. 
6. The first systematic representation of calculus of finite differences (was 
given/gave/had been given) by Taylor in 1715. 
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V.   ,     
  to have.  

 

1. This system always has a solution, since the determinant of its coefficients 
never vanishes because y' and y'' are linearly independent. 2. We have to 
perform some additional operations on the set of real numbers. 3. We shall 
have the results of the experiment published next week. 4. We have just 
distinguished the value b from the element b of Y. 5. The computer has been 
working for two hours since morning. 6. The value of this function has already 
been determined. 
 
VI.   ,    -

         . 
 

1. When substituting y and z into the equation, we finally evaluate x. 2. Given 
two points A and B, we can draw a line connecting them. 3. Having supposed 
the inequality, we obtained the necessary results. 4. Having been expressed in 
terms of symbols, these relations produced a formula. 5. The method applied 
in this case will give good results. 6. The methods being represented are the 
most important ones. 7. We saw him writing a report. 
 
VII.   ,   

 ,       . 
 

1. The problem having been stated, the students began solving it. 2. The speed 
of light being extremely great, we cannot measure it by ordinary methods. 
3. In the solution of a quadratic equation all the terms are transposed to the left 
member, the right one being equal to zero. 4. Thus he considered a curve to be 
described by a moving point, the point being the point of intersection of two 
moving lines which were always parallel to two fixed lines at right angles. 
5. We continued our work, with our laboratory assistants helping us. 6. With 
the experimental work completed, they could publish the results obtained. 
 
VIII.       -

. 
 

1. Give that task to (nothing/somebody/anything) else. 2. Is there (somebody/ 
anybody/everybody) to help you find the proof of the theorem? 3. You can’t 
find this book (somewhere/nowhere/anywhere), it is practically unavailable. 
4. Using only a straightedge and a compass, the Greeks could easily divide 
(no/any/something) line segment into any number of equal parts. 5. (Nobody/ 
Nowhere/No) can draw figures with such a high degree of accuracy. 6. Can 
you show me (some/no/anything) of your articles on this topic? 
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Контрольноe задание 3 
 

I.  ,       -
,   . 

 
The Empty Set and Subsets 

 

1. A set with no elements is called an empty set.  Instead of saying that 
there are no objects of some specific kind, the set of these elements is said to 
be empty; however this set itself, though empty, will be regarded as an 
existing thing.  

2. All empty sets are equal.  Recall that two sets are equal if they have the 
same members. If they are unequal, then they do not have the same members, 
s  one of then must have at least one member that the other does not have.  In 
particular, one of them must have a member. If they are both empty, this is not 
the case; s  they are unequal. Therefore they must be equal. 

3. The empty set is not “nothing”. It is just as much in existence as any 
other set. It is its members that do not exist. It must not be confused with the 
number 0: for 0 is a number whereas Ø is a set. Ø is one of the most useful 
sets in mathematics. One of its uses is to express concisely that something 
does not happen. 

4. Once a set has been formed, it is regarded as a new entity, that is, a new 
object, different from any of its elements. This object may, in its turn, be an 
element of some other set. For example, the set of all even numbers is part of 
the set of all whole numbers. A set S is called a subset of a set T provided that 
every member of S is a member of T. 

5. Every set is a subset of itself, because all of its members are members of it. 
One nice property of subsets is that a subset of a subset is itself a subset: if A  B 
and B  C then A  C. For if every element of A is an element of B, and if every 
element of  is an element of C, then every element of A is an element of . 

6. Sets may be combined together to give other sets. Prominent among the 
infinite number of possible ways of combining them are the union and 
intersection of sets. The union of two sets S and T is the set whose elements are 
those of S, together with those of T. We use the symbols SUT. In a similar 
fashion the intersection S T is the set whose members are the elements which 
are common to S and T. The symbols U and  obey various general laws in the 
same way that addition and multiplication of numbers obey certain general laws. 

 
Questions: 
 

1. What is an empty set? 2. When are two sets equal? 3. What is the difference 
between 0 and an empty set? 4. In what case is the set S called a subset of the 
set T?  5. What is one of the properties of subsets?   
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II.     2-   5-   . 
 

III.   ,     
 . 

 

1. I am able to make a drawing of this figure. 2. In the discussion of these 
problems two stages must be distinguished. 3. A parabola may be regarded as 
an ellipse with one of its foci removed into infinity. 4. It is to be noted that this 
procedure applies only to interior points of the interval. 5. Do we have to 
define conic sections? – No, you needn’t. 6. The text should be read and 
reread as many times at home as it is necessary for every student to grasp the 
meaning. 

 
IV.         
  .   , -

           
 . 

 

1. Polynomials (were studied/had been studied/was studied) at the previous 
lesson. 2. The sum of sets of solutions of these systems (will consider/will have 
considered/will be considered) later on. 3. The theoretical character of the issue 
(was being discussed/ is being discussed/is discussing) now. 4. It was pointed out 
that equations of the n-th order (had been introduced/ introduced/have been 
introduced) in a similar way earlier. 5. Riemann (was introduced/introduced/ 
introduce) a more general kind of geometry. 6. These propositions (require/are 
required/will be required) proofs which will be omitted here. 
 
V.   ,     

  to have.  
 

1. His diagram has certain advantages. 2. One often has to establish what 
kinds of solutions exist. 3. We must have all the equipment packed by 
tomorrow. 4. We have just represented any real number either exactly or 
approximately by using the point. 5. I haven’t been doing any research since 
last year. 6. Have these fractions been reduced? 
 
VI.   ,    -

        . 
 

1. Adding fractions in arithmetic, you must determine the least common 
denominator of the fractions involved. 2. The function f belonging to one of 
these classes depends on one variable x and can be real or complex. 3. If 
changed a little, the problem will be easy to solve. 4. Having performed the 



 

necessary operations, they obtained the differential equation of the second 
order. 5. Having been disappointed by the results, we changed the lines of our 
research. 6. The right member of the equation being considered contained no 
unknowns. 7. I heard them discussing the term “if and only if”. 
 
VII.   ,   

 ,       . 
 

1. The theorem being true, we must not assume that its converse must be true. 
2. All the necessary changes having been made, the experiment showed 
different results. 3. We may use two different methods, the first being the 
more general one. 4. A simple example of his actual method is given by his 
proof that a parallelogram is divided by its diagonal into two triangles, each 
having half the area of the parallelogram. 5. With an object moving at constant 
speed, the distance covered is directly proportional to time. 6. We have drawn 
a triangle, with the measure of its altitude being three times the measure of its 
base. 
 
VIII.       -

. 
 

1. (Some/Any/No) notions cannot be defined in a precise and explicit way. 
2. Did he find (something/anything/anywhere) as a result of this operation? 
3. They needn’t perform (any/no/some) other construction. 4. You may come 
at (no/any/something) time that is convenient to you. 5. (No/No one/Nobody) 
mathematician confuses these basic terms. 6. Can I take (any/some/nothing) of 
these books on topology? 
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КОНТРОЛЬНАЯ  РАБОТА  3 
 

        1, 2, 3, 
    : 

1. ,    . 
2.  :     for, -

   ,    . 
3. ,    .  . 
4.  one     . 
5. -  that, those, this, these. 
 

THE  INFINITIVE  
( ) 

 

     ,  
  ,    ,  .  

    to. 
 

   
 

Forms Active Passive Sequence of vents 
Indefinite to help to be 

helped
 ,   -

 -  
Continuous to be helping     -

 
Perfect to have 

helped 
to have 

been 
helped

 ,  
 -  ( -

  ) 
Perfect 

Continuous 
to have been 

helping 
    

 
 

   
 

Subject 
( ) 

To read much is to know much.
 
It’s nice to meet you again. 
To have been treated in such 
a way was a real shock to her.

  –   
. 

   .
,     ,  

   . 
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Part of Predicate 
(  

)* 

My only desire was to leave 
as soon as possible. 
The train is to come in time. 
My aim was to publish the 
results of the research. 
You may come a bit later. 

   
    . 
   .
    

 . 
    .

Object 
( ) 

 -
 , 

, 
- -

 

 
 
We are planning (want) to 
finish the work today. 
She was impatient to go home.
I am ashamed to tell you this.

 
 

  ( ) 
  . 

    . 
    .

Attribute 
( ) 

  
 -

  -
 

 
 
There are many things to be 
done today. 
He was the first (man) to tell 
me about it. 
Here are some articles to be 
translated for tomorrow. 

 
 

  ( ) 
  . 

   ( ), -
    . 

  , -
    -

 . 
Adverbial 
Modifier 
( )
a)  
 

)  
(  enough, 
too, so/such ... as) 
) -

  

 
 
(In order) to solve this 
problem we had to involve 
experts. 
They are too young to make 
such decisions. 
 
He reached the island to 
discover he had left his 
fishing rods. 

 
 

   ,  
  . 

 
  ,  

  . 
 

     -
,   . 

 
*      : aim, 

object, purpose ( ), approach ( ), concern ( , ), intention ( -
), task ( ),   to be + Infinitive  -

  ,  ( ).  
       ,  

 - .  
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(Complex Subject) 

 

-    

1.  a -
 : 

to see 
to believe 
to suppose  
to expect  
to think 
to know 
to announce 
to report  
to say  
etc. 

This method is known to be 
effective. 
 
They are said to have 
designed a new device. 
 
Single currency was 
considered to be a way out. 
 
This approach may easily be 
shown to be far more 
productive. 

,    
. (  , 

 , .)
,  -

  . ( ,  
, ...) 
 ( ),  

   -
  . 

  ,  
   -

 . 

2.  -
 : 

to seem      
 

to appear 
to happen 
to prove        - 
to turn out     

Their team seems to have 
won. 
 
Your advice proved to be 
helpful. 
 
He appeared to be my close 
relation. 

,   -
 . 

   -
. 

 
 

,    
. 

3. -  be + 
: 

be likely ( ); 
be unlikely ( -

,  ); 
be sure/ be certain 
( , 

) 

She is unlikely to accept my 
invitation. 
 
My parents are sure to come 
to my place at Christmas. 
 
 
They are certain to sign the 
agreement by the end of 
December. 

,   
  . 

 
,   

    -
. 

 
,   

   . 
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(Complex Object) 

 

, 
:   

1. , -
 (  -
 ): 

to want 
to expe t 
to desire 
to consider 
to wish 
should    like 
would 

I don’t want him to be 
punished. 
We considered this 
decision to be the best one. 
They would like it to be 
done as quickly as 
possible. 
The teacher expects his 
post-graduate to deliver a 
report at the students’ 
conference. 

  ,   
. 

    
. 

  ,   
    

. 
 , 

   -
    -

 . 
2.  

: 
to see 
to observe 
to watch  
to hear  
to notice  
to feel  
etc. 

(   to) 

I saw him pass the paper to 
the secretary. 
We often heard her sing 
that tune. 
Everybody noticed him 
lock the door and put the 
key into his pocket. 
Nobody observed this 
value decrease. 

 ,    
 . 

  ,  
   .
 ,    

     
 . 

  ,   
 . 

3.  
, 

: 
to know 
to expect 
to think  
to believe  
to suppose 
to consider 
to judge 
to deduce 
to understand 
to find  
to mean  
etc. 

We believe him to have 
come back already. 
He supposes us to finish 
the work in an hour. 
Professor expe ts his group 
to solve the problem. 
 
The ancient Greeks thought 
that magnetic and electric 
forces to be of common 
origin. 
The biologists found that 
fact to be unknown to 
science. 

 ,    
.  

 ,   
   .

 , 
     

. 
  ,  

  -
      

 . 
 ,  

  . 
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4.  
  

: 
to (dis)like 
to love  
to hate 
to declare  
to report 
to pronounce, etc. 

She hated her husband to 
treat her so rudely. 
The chairman declared the 
session to open. 
The scientist reported his 
investigation to be over. 
They don’t like the dogs to 
bark at night. 

  ,    
    . 

   
 . 
 ,   

 . 
  ,   

  . 

5. , 
: 

to get 
to order 
to tell 
to allow 
to encourage  
ask 
to make   +  
to let         to 

The teacher made the 
students do the exercise 
again. 
He asked us to take him to 
the station. 
The director ordered the 
secretary to send the 
documents by mail. 
Let the children go out. 
 
They don’t allow visitors to 
smoke here. 

  -
  -
  . 
    
  .  

  -
  -

   
    -

. 
   -

  . 
 

  
For + noun/pronoun + Infinitive 

 

    for,   “for-
phrase”,   ,     

       -
    (   for).     

:   (   it),   -
, , , . 

 
  It’s difficult for the students 

to translate this text. 
  -

  . 
 I’ve brought two books 

for my son to read. 
    

 . 
 There is no need for them 

to go home. 
   

 . 
 The day was too hot for us 

to have a good time. 
   , 

    
 . 
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GERUND  
( ) 

 

  
 

 Active Passive The Gerund expresses 

In
de

fin
ite

 

doing 
asking 

being done 
being asked 

1)    
   ; 

2) ,   -
 ; 

3)   
   . 

Pe
rf

ec
t 

having done 
having asked 

having been done 
having been asked 

,  
,  -

    
 

:    Active      
 Passive   to need ( ), to want ( ), to 

require ( ), to deserve ( )    
worth ( ). 

 
It is worth while discussing  
this phenomenon. 
The machine needs cleaning. 
These clothes want washing. 

   . 
 

   . 
   . 

 
  to remember ( ), to forgive ( ), to 

thank ( )    on (upon), after, without  
 Indefinite Gerund,   Perfect Gerund   

 . 
 

I don’t remember ever meeting 
your sister. 
On being told the news, she turned 
pale. 

  ,  -  -
  . 

   ,  -
. 

 
  
 

1.    (subject)     -
  ,    .     

   it   to be (of)  s /no good/ 
useless ( ,  ), to make (no) difference (  (  

) ), to be worth ( ). 
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Travelling makes our life  
more interesting. 
Watching television seems to be 
our national sport. 
It’s no use arguing with them. 

    
 . 

,   -
 –    .

    . 
 

2.       (predicative) 
   to be,   against, for,   

  to be on the point (of), to be far (from), etc.: 
 

I am for introducing school reforms. 
The girl is far from being serious. 

    . 
   . 

 
3.       (part of a 
compound verbal predicate)   ,  

,    : to begin, to start, to continue, to go 
on, to keep on, to proceed, to resume, to burst out, to stop, to finish, to cease, 
to give up, to put off, to postpone, to delay, etc. 
 

 finished translating the text. 
Stop arguing and start working. 
 
They kept on looking behind. 
The assistant resumed working. 

   .  
    

.  
   .

  . 
 
4.     (direct object)   

,     : to mention, to remember, to 
mind, to enjoy, to suggest, to like, to dislike, to prefer, to need, to intend, 
can/can't afford, to avoid, to need, to require, etc. 
 

I don’t mind going there. 
I enjoy listening to music. 

    . 
   -

 . 
 
5.     (prepositional object) -

: 
 

)     : 
 

to keep from ( ) to account for ( ) 
to accuse of (  ) to rely on (  ) 
to approve of (  ) to insist on (  ) 
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to suspect of (  ) to complain of (  ) 
to get used to (  ) to aim at (  ) 
to count on (  ) to look forward to (   -

) 
to think of (  ) to prevent from ( ) 
to object to (  ) to persist in (  ) 
to succeed in ( ) to consist in (  )  . . 

 

I’m looking forward to visiting you 
and your family. 
I don’t insist on your translating the 
whole text. 

      
   . 

    ,   
  . 

 
)      : 

 

to be afraid of ( )  
to be responsible for (   ) 
to be proud of ( ) 
to be fond of (  - ) 
to be tired of (   - ) 
to be surprised at (  - ) 
to be busy with (  ) 

 

I’m not used to being treated like that. 
 
Children are fond of listening 
to fairy-tales. 

    ,    
 . 

   . 

 
6.    (attribute)   -

   : 
 

astonishment (at) –  idea (of) – ,  
disappointment (at) –  importance (of) –   
surprise (at) –   intention (of) –   
apology (for) –   means (of) –   
plan (for) –   method (of) –   
preparation (for) –   necessity (of) –   
reason (for) – ,  objection (to) –   
experience (in) –   pleasure (of) –   
skill (in) – ,   possibility (of) –   
art (of) –   problem (of) –   
chance (of), opportunity (of) – -

  
process (of) –   
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fear (of) –   right (of) –   
habit (of) –   way (of) –   
hope (of) –    
 
I saw no other way of doing it. 
 
The UN was established for the 
purpose of struggling for peace. 

    , 
  . 

     
  . 

 
7.   (adverbial modifier)    

: on (upon) ( , ), after ( ), before ( ), in (    
,  ); for ( ), trough ( - ), owing to ( ), besides ( ), 

instead of ( ), without ( ), apart from ( ), for the purpose of 
(  ), in case of/in the event of (  , ), by ( )  . .  

 

She left without saying good-bye.  
Excuse me for interrupting you. 
 
He improved the article by changing 
the end. 

   . 
  ,    -

. 
  , -

 . 
 

The Gerundial Construction 
 

    ,  
    ,  ( ); , ; . 

    : 
 

)      -
 ,      : 

 

Thank you for your answering 
my letter. 
I dislike m  relatives’ interfering 
in my affairs. 

  ,    
 .  
   ,  -

    . 
 

)    ,     -
 . 

Her words were interrupted 
by the door opening quietly.  

     -
 . 
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  one       
 

1.  -   one    
 ,     ,   -

 -   : 
 

One never knows what may happen.   ,   
. 

One must obey the traffic rules.    -
 . 

One believes, that ... . ,  … . 
One can easily understand, that ... .   ,  … . 

 
2. -   one     -

  ,       -
  ( , ),   – , . 

 
The new device enables one to 
examine the process more thoroughly. 

   ( ) -
    

. 
It is not easy to convince one in the 
reality of these facts. 

    -
  . 

 
3.  -  one   ,   

   (   -
 – one,    – ones).   -

,   ,  .  
 
This method is a conventional one.    ( -

  ). 
The latter method differs radically from 
the one mentioned above. 

   -
   ( ), -

  . 
 

-  that (those) 
 

 -  one (ones)    
    ,    -

,    that/those of,   -
   . 

 
than a miner’s. An artist’s job is easier 
than that of a miner. 

  , 
  . 
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   that/those of   ,  -
,  . 

 

The atomic weight of oxygen is greater 
than that of carbon. 

    
(  ) . 

 
 those       ,  

    ,    
 . 

 

The public is only interested in generals 
who win battles, not in those who lose 
them. 

  -
 ,  -
 ,    ( ), 

  . 
 

-  this (these) 
 

-     this (these) -
       -

,       . 
 

There are two methods of measuring 
the conductivity of semiconductors; 
the first of these, which is used more 
commonly, has a number of advantages. 

   -
  -
;    (  -
),   ,

  . 
 
 

Контрольное задание 1 
 

I.  ,       -
,   . 

 
Ordinary Differential Equations 

(Basic Concepts) 
 

1. If a relation exists between a function of one or more variables and some 
of its derivatives, in the form of an equation in which the independent 
variables can also occur, then one speaks of a differential equation. Every 
solution of the differential equation is called a solution or an integral. 

2. If the functions occurring in the differential equation depend on only 
one independent variable, and thus also derivatives with respect to only one 
variable occur, then one speaks of an ordinary differential equation. On the 
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other hand if the required functions depend on several independent variables 
and accordingly partial derivatives occur, one speaks of partial differential 
equations. 

3. The order of a differential equation is defined as the highest order of the 
derivatives contained in it. A differential equation of the n-th order can be 
expressed in the form F (x, y, ', ", … y(n)) = 0 , F denoting a function of the 
argument in the bracket. If  F  is a polynomial function or the argument , ', … 
y(n), then its degree is equal to that of the differential equation. 

4. If the equation F (x, y, ', … y(n)) = 0, after the substitution of a function 
 = ( ) and its derivatives ', ", … y(n), becomes an identity in x valid for all 

x in an interval, then  = ( ) is called a solution or integral, the process of 
obtaining it being called integration. 

5. The solutions are often not elementary functions. It is often sufficient, 
without insisting on the complete solutions, to determine the analytic 
properties of a solution in the neighbourhood of a point x0 and to investigate 
the uniqueness of the solution and other questions. 

 
Questions: 
 

I. What is a differential equation? 2. What is an integral or a differential 
equation? 3. What kinds of differential equations do you know? 4. How is the 
order of a differential equation defined? 5. What is an integration? 
 
II.   2-   5-   . 
 
III.    ,   

  . 
 

1. The language to be used here belongs to the first generation of 
programming languages. 2. To give a true picture of the surrounding matter is 
the task of natural sciences. 3. To understand the procedure, let us consider the 
following criteria. 4. Gauss was the first to notice a mistake in his father’s 
calculations. 5. She gave up work in order to have more time with the 
children. 6. To have made the same mistake twice was unforgivable. 
 
IV.    ,   -

     Complex Subject  
Complex Object. 
 

1. The value introduced in the expression turns out to be an imaginary one. 
2. All students are supposed to study Newton’s laws of mechanics in the first 
year. 3. We know each source of energy to present its own advantages and 
disadvantages. 4. These series are certain to be divergent when their terms are 
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taken with the same sign. 5. Teacher made the pupils open their books and 
read the rules. 6. Scientists believed the further investigation of a number of 
other cases to reveal a similar complexity. 
 
V.    ,   

   to be   . 
 

1. The next stage will be to publish the results of the research. 2. Students 
were to submit the results of their work yesterday. 3. You are to learn all the 
new words for the next lesson. 4. The object of the experiment is to prove the 
results. 5. Our suggestion was to repeat measurements. 6. When working with 
numerals, one is to be very careful with signs. 
 
VI.    ,  “for-
phrase”. 
 

1. Two conditions must be met for the phenomenon to occur. 2. Was it 
interesting for you to read this book for the second time? 3. The teacher waited 
for the students to hand in texts. 4. For the problem to be solved, it must be 
stated clearly. 5. The student must concentrate on his work for the calculations 
to be correct. 6. There are too many people here for me to talk to all of them. 
 
VII.    ,   

    . 
 

1. Solving mathematical puzzles is my favourite occupation. 2. We simplify 
equations by performing all necessary operations. 3. It is worth mentioning 
that Lobachevsky’s ideas influenced greatly not only the development of 
mathematics, but mechanics, physics, astronomy. 4. After discussing the 
problem in detail, they found the best solution. 5. We cannot help 
acknowledging the importance of this statement. 6. I am interested in finding 
out what she did with all that money. 
 
VIII.   ,   

. 
 

1. His having discovered this phenomenon contributed much to the world 
science. 2. Would you mind their showing us the whole process? 3. We 
objected to their initiating experiments without sufficient experimental basis. 
4. I don’t remember my mother’s complaining about it. 5. The Earth’s moving 
around the sun is common knowledge nowadays. 6. He knew nothing of our 
having realized the program. 



 68 

IX.   ,     
 one  that. 

 

1. The simplest mathematical formulation for the function is one based on the use 
of exponential functions. 2. One should understand, however, that the problem is 
extremely difficult. 3. One wants to know how to find an actual expression of this 
function. 4. If the degree of the numerator is lower than that of the denominator, 
then the fraction is called proper. 5. The function of a new variable is one whose 
integral can easily be calculated. 6. One is to make a lot of experiments to make 
sure that his observation is adequate. 7. He is the one you wanted to speak to. 
 
 

Контрольное задание 2 
 

I.  ,       -
,   . 

 
Differential Equations (Introductory) 

 

Equations in which the unknown function or the vector function appears 
under the sign of the derivative or the differential are called differential 
equations. An ordinary differential equation is an equation involving one or 
more derivatives of the dependent variable  with respect to a single 
independent variable x. But if the unknown function appearing in the 
differential equation is a function of two or more independent variables, the 
differential equation is called a partial differential equation.  

The order of the equation is that of the highest derivative contained in it, 
so that the general differential equation of order n can be written in the form 
 F(y(n), y(n-1), … y(1), y) = 0 (1) 
the symbol yr denoting dry/dxr*. The degree of the equation is defined 
mathematically to be that of its highest order derivative, when the equation has 
been made rational as far as the derivatives are concerned. The equation 
 yn = (xy5/2+y')1/2 (2) 
for example, is of order 2 and degree 2, since the equation must be squared  to 
rationalize the contributions from the derivatives. 

We shall refer to an equation of the form 
 yn + fn-1(x)y(n-1) + fn-2(x)y(n-2) + … + f1(x)y' + f0(x)y = g(x) (3) 
in which the fr(x) are functions of x only, as linear, and any other type of 
equation will be called non-linear. Any ordinary or partial differential 
equation is said to be linear when the dependent variable and its derivatives 
occur to the first degree only, and not as higher power or products. 
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The solution of a differential equation is a function which, when 
substituted into the differential equation, reduces it to an identity. It can be 
proved that the most general solution of an ordinary differential equation of 
order n contains n arbitrary constants. This general solution is called the 
Complete Primitive, and a Particular Integral is obtained by giving specific 
values to these arbitrary constants.  

The procedure of finding the solutions of a differential equation is called 
integration of the differential equation. In some cases it is easy to find an 
exact solution, but in more complicated cases it is very often necessary to 
apply approximate methods of integrating differential equations. Obtaining an 
exact or approximate solution of initial-value problems is the principal task of 
the theory of differential equations, however it is often required to determine 
only certain properties of solutions. For instance, one often has to establish 
whether periodic or oscillating solutions exist, to estimate the rate of increase 
or decrease of solutions, and to find out whether a solution changes 
appreciably for small changes in the initial values. 

 
Questions: 
 

1. What is a differential equation? 2. What differential equation is called 
ordinary? 3. What determines the order of a differential equation? 4. What is 
the procedure of finding the solution of a differential equation? 5. What is the 
principal task of the theory of differential equations? 
 
II.   2-   5-   . 
 
III.    ,   

  . 
 

1. The first point to notice is that the above definition does not give a unique 
value for the integral. 2. Lobachevsky was the first to publish a paper on non-
Euclidean geometry. 3. To prove Euclid’s fifth postulate became senseless after 
the discovery of new geometries. 4. To be able to state what the number 32  
represents, one has to recall the special definition for a number raised to an 
irrational power. 5. She learnt typing in order to help her husband with his work. 
6. He found it easy to earn extra money. 
 
IV.    ,   -

     Complex Subject  
Complex Object. 
 

1. The interpretation of these symbols is thought to be not correct. 2. This 
student is unlikely to tell a basic difference between linear and non-linear 
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systems. 3. We expect the latest developments in the field of science to 
stimulate experiments on a more professional level. 4. The regulations require 
me to wear this uniform. 5. His method proved to be the only possible one. 
6. No one heard her open the door and go out. 
 
V.    ,   

   to be   . 
 

1. A very complicated problem is to be solved to achieve good results. 2. We 
were to meet and discuss the problem on Friday. 3. Our plan was to begin the 
experimental part of the research by the end of the month. 4. His idea is to 
develop a new technology of the process. 5. I was to have started the work last 
week, but I changed my mind. 6. Our aim is to improve the results of the 
previous experiments. 
 
VI.    ,  “for-
phrase”. 
 

1. It is not advisable for children to go to bed late. 2. Much experimental work 
is needed for these phenomena to be explained. 3. For a force to exist, there 
must be two objects involved. 4. Here are the computations for them to use in 
their work. 5. Everybody waited for the new data of the experiment to be 
published. 6. This decision was for her to be made. 
 
VII.    ,   

    . 
 

1. They evaluated the equation by having substituted the numerical values for 
x and y. 2. A graphical method of verifying formulae in the algebra of sets is 
called Vienn diagrams. 3. After obtaining the equation it is often possible to 
determine further geometric characteristics for these conditions. 4. We have 
succeeded in maintaining productivity level over the whole period. 5. We 
don’t feel like analyzing the compatibility of the arithmetical axioms right 
now. 6. Children couldn’t get used to solving such difficult problems. 
 
VIII.   ,   

. 
 

1. My friend’s becoming a prize winner of the contest was the first good news 
for all of us. 2. His having presented the problem in every detail helped us 
greatly to grasp the idea. 3. They insist on our applying this theory to a wider 
range of phenomena. 4. The manager objects to our making private calls on 
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the office phone. 5. You can’t prevent your son’s spending his own money. 
6. Two scientists’ doing research independently made it possible to create two 
essentially different ways of solving the same problem. 
 
IX.   ,     

 one  that. 
 

1. There were a lot of books in the library, but I couldn’t find the one 
I wanted. 2. The similarity one finds in this case is not accidental. 3. One must 
think of another approach to solving the problem. 4. The newly developed 
technique has certain advantages over the old one. 5. The theory of integration 
of transcendental functions is less systematic than that of the integration of 
rational and algebraical functions. 6. One should know the history of one’s 
country. 7. These integrals can be reduced to those of rational functions by 
substitution. 

 
 

Контрольное задание 3 
 
I.  ,       -

,   . 
 

Differential Equations 
 

The term differential equation was first used by Leibniz in 1676 to denote 
a relationship between the differentials dx and dy of two variables x and y. 
Now differential equations are understood to include any algebraical or 
transcendental equalities which involve either differentials or differentials 
coefficients. Differentials may enter in place of derivatives.  

If the unknown functions depend on one argument, the differential 
equation is called ordinary, if they depend on several ones, then the equation 
is termed a partial differential equation. The general form of a differential 
equation in one unknown function is  

 (x, y, ', ", … y(n)) = 0. 
The order of the differential equation is the order of the highest derivative 

in the equation. When an equation is polynomial in all the differential 
coefficient involved, the power to which the highest differential coefficient is 
raised is known as the degree of the equation. The equation is said to be 
linear when the dependent variable and its derivatives occur to the first degree 
only. 
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Examples. The equation 
 ' = y2/x (1) 
is a first-order differential equation. 

The equation of the type 
 d2y/dx2 + y = x3 (2) 
is an ordinary linear equation of the second order. 

Consider the following type of a differential equation. 

 (x + y)2 dy
dy

 = 1 (3) 

is an ordinary non-linear equation of the first order and the first degree. 
And at last the equation given below 

 0dz dzx + yz =
dx dy

 (4) 

is a linear partial differential equation of the first order in two independent 
variables. 

One calls a function  = (x) a solution of a differential equation if, 
substituted into the equation, it reduces the equation to an identity. The basic 
task of the theory of differential equations is to find all the solutions of a given 
differential equation. In the simplest case, this reduces to evaluating an 
integral. For this reason, the solution of a differential equation is also called its 
integral and the process of finding all the solutions is called integrating the 
differential equation. Generally, the integral of a given differential equation is 
any equation, not containing derivatives, from which the given differential 
equation follows as a consequence. 

 
Questions: 
 

1. What did the term differential equation denote when Leibniz started using it? 
2. What differential equation is called partial? 3. In what way can one define the 
order of a differential equation? 4. What is a solution of a differential equation? 
5. What does it mean to integrate a differential equation? 
 
II.   2-   4-   . 
 
III.    ,   

  . 
 

1. There is no general method to determine the limit. 2. To raise a product to a 
power, it is sufficient to raise each of its factors to that power. 3. To 
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understand this phenomenon is to understand the structure of atoms. 4. Abel 
was not the first to make an attack on the general equation of the fifth degree. 
5. He is studying mathematics in order to qualify for a better job. 6. He 
thought it safer to go there by train. 
 
IV.    ,   -

     Complex Subject  
Complex Object. 
 

1. No one appears to have taken the implication of this idea seriously. 2. We 
now believe differential equations to include any algebraic equality involving 
either differentials or differential coefficients. 3. Two distinct points are said 
to be symmetric with respect to the axis of symmetry. 4. The scientists were 
made to fulfill a lot of experiments. 5. A line is certain to be normal to another 
when it meets the other at right angles. 6. At the same time we have observed 
the initial signals not to change with temperature. 
 
V.    ,   

   to be   . 
 

1. One is to be very attentive when crossing the street. 2. We are to get a 10 
per cent wage rise in June. 3. Our present concern will be to analyse the 
information obtained during the experiment. 4. You are to do your homework 
before you watch TV. 5. Our suggestion was to make use of the old 
equipment. 6. The problem has been to simplify the procedure under 
consideration. 
 
VI.    ,  “for-
phrase”. 
 

1. My science advisor brought some papers for me to look them through. 2. It 
is impossible for a single force to produce the same effect as a couple. 3. The 
best decision for us to make at the moment is to wait and see. 4. For the 
experiment to be finished in time, we must begin to work immediately. 5. The 
article was provided with diagrams for the reader to understand it better. 6. His 
idea is for us to travel in separate cars. 
 
VII.    ,   

    . 
 

1. Making use of these properties will help us greatly. 2. Parentheses preceded 
by a plus sign may be removed from an expression without changing the signs 
of the terms in parentheses. 3. In writing and reading numbers, the figures are 
separated into groups of three figures each, called periods. 4. It seems to me 



 

the case is not worth mentioning. 5. We don’t feel like discussing the 
problems of prime numbers any more. 6. There is no point in developing the 
notions concerning infinitesimals and limit any further. 
 
VIII.   ,   

. 
 

1. His having succeeded in solving the problem was quite unexpected for our 
scientific community. 2. There is no hope of our getting a complete analysis of 
the data within ten days. 3. Would you mind this student answering one more 
question? 4. We don’t object to your developing an alternative theory as this 
one seems unsatisfactory. 5. I appreciate your giving me so much of your 
time. 6. Newton’s having discovered the laws of mechanics determined the 
development of science for many years to come. 
 
IX.   ,     

 one  that. 
 

1. One must be very careful when formulating this statement. 2. One needs to 
know all rules of locating a point on the surface. 3. The technique used had 
some advantages over that suggested by Professor Brown. 4. One believes that 
the procedure mentioned above will simplify the solution of the problem. 
5. The computer allows one to make calculations in a short time. 6. A very 
powerful method of integration is that of changing the independent variable. 
7. We can advise you several procedures, but this is the most reliable one. 
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КОНТРОЛЬНАЯ  РАБОТА  4 
 

        1, 2, 3, 
    : 

1.     . 
2.     . 
3.    must, may, might, should  -

 . 
 

THE  SUBJUNCTIVE  MOOD 
(  ) 

 

 –   ,     -
    .  

     , -
, ,   ,   -

,       
 .       

   ,       
   (  ,  ,  ).  

 
     -

: 
1.      . -

       -
 . 

 

Today’s mathematicians would 
prefer to investigate number systems 
in their entirety and not individual 
numbers. 
 

He would have certainly objected. 

  -
     
,    

 . 
 

    .  
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2.   ,   ,   -
    - ,        -

,   ,   If only. 
 

(Oh), if 
If only 

smb did  
smb had done  

 
If only I had his address! 
If only I had not promised to do it! 

      ! 
      !

(      !)
 

     
: 

 
1.    ,   

,  ,    ,  
 , ,    (to insist, the order, 

was suggested, it’s necessary, etc.),     
    should do/should have 

done. Should    .   -
         

 do/have done   . 
 

2.      , 
, , . 

 
 
 
 

 
Smb 

requests/requested 
insists/insisted 
suggests/suggested 
demands/demanded     
orders/ordered 
recommend/recommended 
propose/proposed 
advise/advised 
require/ required 
etc. 

 
 
 
 
that 

 
 
 
 
smb (should) do  
 

 
Why do you insist that he (should)   
be told about it? 
We recommend that every theorem 
(should) be derived inductively. 

  ,  
  ? 

 ,   
   -

. 
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3.     ,  , -
,   . 

 
 

is (was) 
 

that smb (should) do 
The wish  
The order  
The demand 
The suggestion 
The arrangement     
The request              
The rule 

that smb (should) do is, was, do, did, etc. 

 
Her suggestion is that the conference 
(should) take place right here.  
 
The recommendation that nobody 
(should) leave before Saturday was 
received with understanding. 

    , -
    

. 
    

     -
. 

 
4.     it. 

 
 
 
 
 
 
      It is (was) 

important  
necessary 
advisable 
recommended 
better (best) 
urgent          
ordered 
requested 
arranged 
suggested 

 
 
 
 
 
    that  

 
 
 
 
 
smb (should) do  
 

 
It was arranged that the library 
(should) supply all the students with 
the necessary books.  
It was important that he (should) be 
informed at once. 
It is demanded that a math theory 
(should) have a rigorous foundation. 

  ,  -
    

 . 
 ,   -

 . 
,  

   -
. 
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5.      lest (  … ), so that 
( , ), that/ in order that ( /  , ): 
 

lest smb (should) do  
 
does   
did   
will do 

so that 

smb should not do  
smb may/might do  
smb can/could do  
But also: 
smb does, will do, is, etc. 

lest smb (should) do  
smb (should) have done  

Smb  
 
fears/feared 
worries/worried 
is (was) afraid 
is (was) anxious 

that 

smb may/might do 
smb can/could do 
smb may/might have done 
But also: 
smb does, did, will do, etc. 

The fear 
The doubt 
The worry 

 
is (was) 

 
lest 

smb (should) do  
smb (should) have done 

 
Here is my address lest you (should) 
forget it. 
Here is my address so that you 
should not forget it. 
Speak a bit louder so that everyone 
could follow you. 
I feared that they might lose the way 
in the fog. 
My only worry was lest they should 
be out. 

  ,    -
 . 

  ,    -
 . 

  , , -
   . 

 ,     -
   .   

    –
    . 

 
6.      as if, as though (   

,   , ). 
 

 
does  
did   
will do   

Smb looks/looked 
feels/felt 
seems/seemed 
is/was 

as if 
as though 

smb did/were  
smb was (were) doing  
smb had done  
smb could do  
smb could have done  
smb would do 
But also: 
smb does, is, had been doing, etc. 

 



 79

Mathematicians operate with numbers 
as if they existed in reality. 
Non-mathematicians accept natural 
numbers as though they were intuitively 
given. 
 
She will treat you as if nothing had 
happened. 
You speak as if you could help me. 
 
Why do you behave, as if you didn’t 
know me? 
Look, her eyes are red as if she had 
been crying. 

  , 
   . 
,   , -

  ,  
     -

 . 
    , 

   . 
  ,   
 . 

    ,  
   ? 

,    , 
  . 

 
7.     wish. 

 
       

If only,   ,    If only   -
.      ,  ...,    

( ...) ,  ... . 
   ,     , 

 ...,      -
    . 

 
smb did/were  
smb were doing  
smb could do  

  
   

smb had done  
smb could have done  

   -
/    

 

Smb 
wishes 
wished 

will wish 

smb would do      -
   -
    

,    
   ,  -  

    -
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I wish I were a mathematician. 
We wish the infinity existed 
in reality. 
I wish I could finish the work in time.

,    . 
,    -
  . 

,      -
 . 

You’ll wish you hadn’t promised. 
I wish I could have mastered 
the calculus of transfinite numbers. 

 ,  . 
,      -

  . 
She wishes he would give up 
smoking. 
We wished they wouldn’t come. 

  ,    
. 

  ,    -
. (     .) 

8.    It’s time …  

It is (was) time smb did  
 
It is time it stopped raining. 
It was time he told us the aim of his 
visit. 

   . 
      -

  . 
 

   , , -
,  : 

 
1.    would rather (sooner)  

   : 
 
(not) do  
 

    
   -

     
  

 
(not) have done 

    
   -
    -

 

smb did  
smb did 

  Past Indefinite  -
 ,  -  -

     -
 

Smb 

 
 
 
 
 
 

would rather 
would sooner 

smb had done  
smb had done  

  Past Perfect  -
    

-     
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I’d rather use the terms “point” and 
“number” interchangeably in this 
case. 
She would rather have stayed at home. 
I’d rather you didn’t interrupt me. 
 
I’d rather you had used facts known 
from the lectures. 

     
“ ”  “ ”  -

   . 
    . 

  ,    -
 . 

  ,   -
 ,   . 

 
2.    had better +  (   to) -

       . 
       . 

 

You’d better prove that the following 
properties are true. 
You had better not be late. 

   ,  -
  . 
   . 

 
CONDITIONAL  SENTENCES 

(  ) 
 

      -
  if ( ), unless (  ), in case (  ), provided/ 

providing (that) (  ,  ),  on condition (that) (  -
 ,  , ), suppose/supposing (that) ( ,  ,  

, , ).  
    . 

 
    

I     ,   . 
   ,   .    

      . 
 

    
If smb does, smb will/shall do 

 

If they like the idea, they will finance 
the project. 
If I have time, I shall complete the 
experiment. 
Ann will learn English in one year 
provided she works hard. 

    ,  
 . 

    ,   
. 

    ,  
,     -

. 
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II     ,   -

  .    ,  
.         

  ( . .      -
 ). 

 

    

If smb did, smb 

should  
would 
could 
might 

do 

 
If he knew about it, he could come. 
 
If the term were defined precisely, it 
wouldn’t lead to contradictions. 
 
If modern maths were not 
characterized by a higher level of 
abstraction, it would not become 
incomprehensible for a non specialist.

     ,    
. 

     -
,      -

. 
    

   -
  ,   -

      -
. 

 
    

III     ,   -
,     ,  . -

,   II ,  -
. 

 
    

If smb had done, smb 

should 
would  
could  
might  

have done 

 

If I had recognized him, I should 
(would) have spoken to him. 
 

If he had insisted, I could have 
agreed. 

     ( ),   -
  . 

 

    ( ),   
. 
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)        (III ),  

         
(II ).  
 

    

If smb had done, smb 

should 
would  
could  
might  

do 

 

If you had taken your medicine 
yesterday, you would be well now. 

     -
,     . 

 
)         -

 (II ),         
(III ). 
 

    

If smb did, smb 

should 
would  
could  
might  

have done 

 

If he were not so absent-minded, he 
wouldn’t have forgotten to call me 
yesterday. 

       
,     -

  . 
 

    if ,   had, were, could, 
should   .    -

 . 
 

Were she here, I should (would) ask 
her about it. 
Had he hurried, he could have 
caught the train. 

   (     
),      . 

   (    -
),      .

 

      : 
 

)   but for + noun/pronoun (    ...) 
 

But for the rain, we should (would) 
go down to the country. 
But for the rain, we should (would) 
have gone down to the country 
yesterday. 

   ,    
 . 

   ,    
  . 
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) If it were not for + noun/pronoun 
 

If it were not for you, I shouldn’t 
(wouldn’t) know what to do. 
If it hadn’t been for you, nothing 
could have happened 

   ,    ,  
. 

   ,    
  . 

 
Facts to be remembered:  
      would   -

     . 
  were       -

 . 
 
 

Контрольное  задание  1 
 

I.  ,       -
,   . 

 

Cache memory 
 

1. Most PCs are held back not by the speed of their main processor, but by 
the time it takes to move data in and out of memory. One of the most 
important techniques for getting around this bottleneck is the memory cache. 

2. The idea is to use a small number of very fast memory chips as a buffer 
or cache between main memory and the processor. Whenever the processor 
needs to read data it looks in this cache area first. If it finds the data in the 
cache then this counts as a 'cache hit' and the processor need not go through 
the more laborious process of reading data from the main memory. Only if the 
data is not in the cache does it need to access main memory, but in the process 
it copies whatever it finds into the cache so that it is there ready for the next 
time it is needed. The whole process is controlled by a group of logic circuits 
called the cache controller. 

3. One of the cache controller's main jobs is to look after “cache 
coherency” which means ensuring that any changes written to main memory 
are reflected within the cache and vice versa. There are several techniques for 
achieving this, the most obvious being for the processor to write directly to 
both the cache and main memory at the same time. This is known as a “write-
through” cache and is the safest solution, but also the slowest. 

4. The main alternative is the “write-back” cache which allows the 
processor to write changes only to the cache and not to main memory. Cache 
entries that have changed are flagged as “dirty”, telling the cache controller to 
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write their contents back to main memory before using the space to cache new 
data. A write-back cache speeds up the write process, but does require a more 
intelligent cache controller. 

5. Most cache controllers move a “line” of data rather than just a single 
item each time they need to transfer data between main memory and the 
cache. This tends to improve the chance of a cache hit as most programs spend 
their time stepping through instructions stored sequentially in memory, rather 
than jumping about from one area to another. The amount of data transferred 
each time is known as the “line size”. 
 
Questions: 
 

1. What is the memory cache? 2. In what case does the processor need to 
access main memory? 3. What is one of the cache controller's main jobs? 
4. What is known as a “write-through” cache? 5. What is the main alternative 
to a “write-through” cache?  
 
II.     2-   3-   . 
 
III.        , 

        -
  II, III       

   I . 
 

1. It would be difficult to enumerate all the fields of computer applications. 
2. We shall begin the meeting as soon as everybody comes. 3. If more than 
three variables were involved, the graphical representation would not be 
possible. 4. If he had been given opportunity, the work might have been 
finished. 5. If he were more careful, he would have given a correct answer. 
6. Had they been asked to take part in the research, they would have agreed. 
7. But for the paradoxes, Cantor’s set theory could have served as a secure 
foundation for maths. 
 
IV.    .   -

  .   . 
 
1. We shall perform all the necessary operations provided you (will help/ 
help/helped) us. 2. If we had our first examination tomorrow, we (should 
have/shall have/have) more time to prepare for the second one. 3. If he 
(has/had/had had) time yesterday, he would have completed the experiment. 
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4. If he had worked harder last year, he (won’t have/wouldn’t have/doesn’t 
have) any difficulties with his exams now. 5. (Were/Had/Will be) I asked how 
many transfinite numbers exist, I would say that there exists an infinity of 
transfinite cardinal numbers. 6. If it (hadn’t been/were not/had been) for her 
help, he wouldn’t have made that great discovery. 
 

V.        -
  ,  wish/if only.  -

 . 
 

1. I wish I (could/can/shall) define that concept with the aid of definition. 
2. We wish the problem (will be/were/has been) more investigated. 3. He wished 
he (doesn’t create/shouldn’t create /had not created) a false impression that all 
sequences were of the same type. 4. They wish hackers (will not break/would 
not break /have not broken) into corporate and government computers. 5. If 
only I (had defined/define/will define) all sequences explicitly! 6. If only he 
(were pleased/ is pleased/will be pleased) with my work! 
 
VI.   ,    -

   ,   -
 . 

 

1. I’d rather define the complement of the set X with respect to the set Y. 
2. You’d better begin the analysis by defining this number. 3. It’s time we 
thought about the matter. 4. It’s very important in some cases that there should 
exist an algebraic equation connecting x and y. 5. He insists that every student 
should realize that one-to-one correspondence lies at the heart of Cantor’s set 
theory. 6. Classical Greek mathematicians avoided infinite processes as if they 
had not existed at all. 7. Make haste lest you should be late. 
 
VII.       -

,    . 
 
1. I (would better/would rather/had rather) consider exact decimals in this 
specific example. 2. You (had better/would better/would rather) introduce 
these definitions for easy reference. 3. It’s time you (finished/finish/will 
finish) writing the test. 4. It is always recommended that we (should 
limit/would limit/limited) the domain of a particular function. 5. Cantor 
insisted that the number properties of infinite sets (should be/would be /will 
be) different from those of finite sets. 
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VIII.   ,    ,  
       -

 . 
 

1. They must have found a good approximation for the solution. 2. They must 
have been discussing the question for two hours now. 3. They may have 
proved this theorem with the help of this axiom. 4. The graph may have been 
sketched incorrectly. 5. You might have noticed that all notations used in this 
text are consistent. 6. They ought to have given the necessary explanation. 
 
 

Контрольное  задание  2 
 

I.  ,       -
,   . 

 
The anatomy of a virus 

 

1. A biological virus is a very small, simple organism that infects living 
cells, known as the host, by attaching itself to them and using them to 
reproduce itself. This often causes harm to the host cells. 

2. Similarly, a computer virus is a very small program routine that infects a 
computer system and uses its resources to reproduce itself. It often does this 
by patching the operating system to enable it to detect program files, such as 
COM or EXE files. It then copies itself into those files. This sometimes causes 
harm to the host computer system. 

3. When the user runs an infected program, it is loaded into memory 
carrying the virus. The virus uses a common programming technique to stay 
resident in memory. It can then use a reproduction routine to infect other 
programs. This process continues until the computer is switched off. 

4. The virus may also contain a payload that remains dormant until a 
trigger event activates it, such as the user pressing a particular key. The 
payload can have a variety of forms. It might do something relatively harmless 
such as displaying a message on the monitor screen or it might do something 
more destructive such as deleting files on the hard disk. 

5. When it infects a file, the virus replaces the first instruction in the host 
program with a command that changes the normal execution sequence. This 
type of command is known as a JUMP command and causes the virus 
instructions to be executed before the host program. The virus then returns 
control to the host program which then continues with its normal sequence of 
instructions and is executed in the normal way. 
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6. To be a virus, a program only needs to have a reproduction routine that 
enables it to infect other programs. Viruses can, however, have four main 
parts. A misdirection routine that enables it to hide itself; a reproduction 
routine that allows it to copy itself to other programs; a trigger that causes the 
payload to be activated at a particular time or when a particular event takes 
place; and a payload that may be a fairly harmless joke or may be very 
destructive. A program that has a payload but does not have a reproduction 
routine is known as a Trojan. 
 
Questions: 
 

1. What is a computer virus? 2. In what way does a virus infect a computer 
system? 3. What does a virus use to stay resident in memory? 4. What sort of 
routine does a program need to have to be a virus? 5. What program is known 
as a Trojan? 

 
II.     4-   6-   . 
 
III.        , 

        -
  II, III       

   I . 
 

1. Without special devices the solution of such complicated problems would 
be impossible. 2. If the model fits well, the observed data will be correct. 3. A 
valuable contribution would be made if considerable efforts were devoted to 
the theoretic examination. 4. If you had made use of logarithms, you could 
have found them very helpful. 5. If you studied hard, you would have 
managed to achieve your task. 6. Had he been aware of this fact, he would 
have been more cautious. 7. But for the teacher’s help, the students would 
have failed their experiment. 
 
IV.    .   -

  .   . 
 

1. If the distance between the Sun and the Earth (had been/were/is) less, the 
temperature on the surface of the Earth would be much higher. 2. We 
(could/will be able/can) go on with our work if our assumptions were correct. 
3. Unless computer techniques (have been developed/had been developed/ 
were developed), space research would have never made such great progress. 
4. If the teacher (had introduced/has introduced/introduced) the law of 
exponents at the previous lecture, you could make use of it for evaluating the 
result now. 5. (Had/Has/Should) I been given the article, I could have 
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translated it by now. 6. If it (hadn’t been/were not/had been) for her help, we 
wouldn’t have obtained the information required. 

 
V.        -

  ,  wish/if only.  -
 . 

 

1. I wish I (could/can/shall) establish a one-to-one correspondence between 
the elements of the two sets. 2. They wish education (will be/were/has been) 
enhanced using all or most of the human senses. 3. He wishes he (had 
distinguished/should distinguish/will distinguish) a family of elements X from 
the subset of X. 4. All computer users wish hackers (don’t steal/would not 
steal/won’t steal) their passwords and private information. 5. If only he (has 
clarified/had clarified/should clarify) that notation! 6. If only I (knew/have 
known/will know) how to solve the first problem! 
 
VI.   ,    -

   ,   -
 . 

 

1. I’d rather get a closer approximation by adding digits at the right. 2. You‘d 
better emphasize that positive integers form a set regardless of order. 3. It’s 
high time I went home. 4. It’s desirable that we should consider a special case 
of many-one correspondence. 5. He suggested that an infinite set should be 
studied as a whole. 6. Most mathematicians continued to develop their theories 
as if the crisis in the foundations of maths had not concerned them. 7. He 
feared lest all his efforts should be useless. 
 
VII.       -

,    . 
 

1. I (would better/would rather/had rather) clear up the situation. 2. You (had 
better/would better/would rather) count all positive integers in their order of 
increasing magnitude. 3. It’s time I (finished/finish/will finish) the thesis. 
4. It’s necessary that the programmer (would know/should know/knew) one or 
more of the standard languages and the art of programming. 5. He insisted that 
the students (should explain/would explain/explained) the binary system 
giving a specific example. 
 
VIII.   ,    ,  

        -
. 

 
1. They must have misunderstood the theoretical character of the issue. 2. This 
book must have been written years ago. 3. They may have defined the product 
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of n sets by induction. 4. The function may have been defined as tending to 
infinity. 5. You might have come to a certain conclusion. 6. He should have 
paid more attention to constructions.  

 
 

Контрольное  задание  3 
 

I.  ,       -
,   . 

 
Network Communications 

 

1. The application layer is the only part of a communications process that a 
user sees, and even then, the user doesn't see most of the work that the 
application does to prepare a message for sending over a network. The layer 
converts a message's data from human-readable form into bits and attaches a 
header identifying the sending and receiving computers. 

2. The presentation layer ensures that the message is transmitted in a 
language that the receiving computer can interpret (often ASCII). This layer 
translates the language, if necessary, and then compresses and perhaps 
encrypts the data. It adds another header specifying the language as well as the 
compression and encryption schemes. 

3. The session layer opens communications and has the job of keeping 
straight the communications among all nodes on the network. It sets 
boundaries (called bracketing) for the beginning and end of the message, and 
establishes whether the messages will be sent half-duplex, with each computer 
taking turns sending and receiving, or full-duplex, with both computers 
sending and receiving at the same time. The details of these decisions are 
placed into a session header. 

4. The transport layer protects the data being sent. It subdivides the data 
into segments, creates checksum tests – mathematical sums based on the 
contents of data – that can be used later to determine if the data was 
scrambled. It can also make backup copies of the data. The transport header 
identifies each segment's checksum and its position in the message. 

5. The network layer selects a route for the message. It forms data into 
packets, counts them, and adds a header containing the sequence of packets 
and the address of the receiving computer. 

6. The data-link layer supervises the transmission. It confirms the 
checksum, then addresses and duplicates the packets. This layer keeps a copy 
of each packet until it receives confirmation from the next point along the 
route that the packet has arrived undamaged. 
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7. The physical layer encodes the packets into the medium that will carry 
them – such as an analogue signal, if the message is going across a telephone 
line – and sends the packets along that medium. 

8. An intermediate node calculates and verifies the checksum for each 
packet. It may also reroute the message to avoid congestion on the network. 

9. At the receiving node, the layered process that sent the message on its 
way is reversed. The physical layer reconverts the message into bits. The data-
link layer recalculates the checksum, confirms arrival, and logs in the packets. 
The network layer recounts incoming packets for security and billing 
purposes. The transport layer recalculates the checksum and reassembles the 
message segments. The session layer holds the parts of the message until the 
message is complete and sends it to the next layer. The presentation layer 
expands and decrypts the message. The application layer converts the bits into 
readable characters, and directs the data to the correct application. 
 
Questions: 
 

1. What is the only part of a communications process that a user sees? 
2. Which layer ensures that the message is transmitted in a language that the 
receiving computer can interpret? 3. Which layer protects the data being sent? 
4. What does the network layer form data into? 5. Why may an intermediate 
node reroute the message?  

 
II.     3-   4-   . 

 
III.        , 

        -
  II, III       

   I . 
 

1. It would be difficult to illustrate this method on homogeneous systems. 
2. The graph will be symmetrical about the axis of x if the equation contains 
only even powers of y. 3. If he clarified his statement, we could have a better 
understanding of the situation. 4. If we discussed the major problems facing 
us, instead of the details, we could realize our plan more successfully. 5. You 
would have understood his work in case you knew the work of his 
predecessors in this area. 6. Were they ready, we might begin the research. 
7. But for her help, they would have come across a lot of difficulties. 
 
IV.    .   -

  .   . 
 

1. She will not attend the conference tomorrow if she (is not ready/will not be 
ready/be ready) with her paper. 2. If you (know/knew/will know) the length of 
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the radius, you could easily find the diameter. 3. If Cantor (didn’t 
develop/shouldn’t develop/hadn’t developed) his theory of infinite classes, 
Zeno’s and Galileo’s paradoxes would not have been resolved. 4. I (wouldn’t 
have agreed/won’t agree/ didn’t agree) to write this article unless I knew the 
subject. 5. (Were/Has been/Will be) the set concept so simple as it may seem, 
the mathematicians would have applied it much earlier. 6. If it were not for his 
help, we (shouldn’t design/wouldn’t have designed/ won’t design) this 
machine in due time. 
 
V.        -

  ,  wish/if only.  -
 . 

 

1. I wish I (could/can/shall) prove ‘continuum hypothesis’. 2. The students 
wish scientists (will develop/had developed/develop) an intelligent tutoring 
system with capabilities for adaptation to a particular student. 3. We wish we 
(don’t use/don’t have to use/didn’t have to use) similar notations for the set of 
elements of any finite or infinite sequence. 4. The government wishes hackers 
(would not penetrate/shouldn’t penetrate/don’t penetrate) computer systems in 
control of missiles. 5. If only he (learn/had learned/have learned) to program! 
6. If only I (found/find/should find) the solution to the problem! 
 
VI.   ,    -

   ,   -
 . 

 

1. I’d rather establish this relation by assuming e to be any preassigned 
positive number as small as desired. 2. You’d better use consistent notations. 
3. It’s time we started the experiment. 4. It is essential that one should make a 
distinction between finite and infinite sets. 5. He advised that the students 
should read this book. 6. In axiomatic set theory Zermelo regards a set as if it 
were simply an undefined object satisfying a given list of axioms. 
 
VII.       -

,    . 
 

1. I (would better/would rather/had rather) represent zero or any positive 
integer by using just these digits. 2. You (had better/would better/would 
rather) take care to distinguish this subset from the subset of X. 3. It’s time you 
(solve/solved/would solve) the problem. 4. It’s necessary that the students 
(should give/would give/gave) suitable examples to prove the theory. 
5. Cantor insisted that the set of transcendental numbers (had/should have/will 
have) the power of the continuum. 



 

VIII.   ,    ,  
        -

. 
 

1. They must have shown that this property is true. 2. The function must have 
been represented geometrically. 3. He may have defined the function by 
means of a formula. 4. The values may have been selected quite small. 5. You 
might have encountered this symbol in the previous chapter. 6. You should 
have fulfilled your promise. 
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SUPPLEMENTARY READING 
 

The numbers in any number system 
 

A positional number system uses r different kinds of marks called digits, 
as we already know. By using just these digits we can represent zero or any 
positive integer. By using one additional kind of mark called the “minus sign”, 
we can represent any negative integer as well. By using still another additional 
kind of mark called the “point”, we can represent any real number either 
exactly or approximately, as discussed below. 

Consider first the irrationals. No irrational can be exactly represented in 
any number system, nor will the digits of the number approximating it form 
indefinitely repeating cycles however far they are extended toward the right. 
For instance, no irrational is either an exact decimal or a repeating decimal. 
No matter how far we extend digits toward the right, there will be no 
indefinitely repeating cycle of digits. In general it can be proved that in any 
system an irrational number is a non-terminating and non-repeating positional 
number, and conversely. 

Now consider the rationals. Any integer can be exactly represented in any 
system, as we have already seen. Likewise in any given number system, some 
of the nonintegers which are rational can be represented exactly (that is, they 
terminate, as one-fourth is exactly 0.25 in the decimal system). The rest of the 
nonintegers which are rational cannot be represented exactly in the given 
system (as one-seventh cannot be represented exactly in the decimal system), 
but each of them can be exactly represented in some other system (as one-
seventh is exactly 0.2 in the system with radix 14). It will be obvious that any 
rational number can be exactly represented in some system. Also it can be 
proved that if a rational number cannot be exactly represented in a given 
system, then its digits when carried far enough to the right begin to repeat 
indefinitely in some cycle. 

In concluding these general remarks, let us note the theorem that any real 
number whatsoever can be represented as closely as we please. More exactly, let m 
be any real number and e be any preassigned positive number as small as desired. 
Then, in any given number system, there is some number n such that    m – n > e. 
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Complex  numbers 
 

Mathematicians customarily write 1  in such numbers as i and any 
complex numbers as a + bi. 

Ordinary numbers can all be thought of as lying along a single straight 
line, a continuous stream without gaps in it – what mathematicians call a 
“continuum”. But a typical complex number, a + bi, has no place on the line 
of ordinary numbers. 

When two ordinary numbers are multiplied, the result is a jump along the 
straight line. When two complex numbers are multiplied, however, the result 
is a spectacular trapeze like swing within the two-dimensional plane. 

The excentric behaviour of the complex numbers is important because it 
matches perfectly, and therefore serves as a literal translation of the behaviour 
of many quantities in nature, such as forces, velocities or accelerations, which 
act in definite directions. When two forces are exerted from different 
directions on the same point, for instance, their net effect is a third force with a 
new direction. Diagrammatically the strength and direction of each of the two 
forces can be represented as the length and direction of a line segment. Each 
of these two line segments in turn can be represented by a complex number, 
and the two complex numbers added together will then represent the third 
force which arises from the combination of the first two. 

The line segments that symbolize forces, velocities and the like are called 
“vectors”, and are an essential tool of physics. The fact that they and complex 
numbers behave alike mathematically makes it possible to analyse 
complicated situations in which many forces are all acting at once. 

Numbers which serve to represent forces, velocities and accelerations 
acting in more than two dimensions are “hypercomplex numbers” – 
expressions like a + bi + cj + dk, in which the units i, j and k when multiplied 
together, produce minus one. 

The most astonishing thing about these hypercomplex numbers is that they 
flout a basic rule of arithmetic previously thought inviolate. When multiplied 
together, the same two hypercomplex numbers may produce different results 
depending on the order in which they are taken; hypercomplex number a times 
hypercomplex number b does not always equal hypercomplex b times 
hypercomplex a. 

 
 

The geometric interpretation of complex numbers 
 

The study of complex numbers is greatly facilitated by interpreting then 
geometrically. Insofar as a complex number is defined as a pair of real 
numbers, it is natural to depict the complex number z = a + b as a point in the 
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x,  – plane with Cartesian coordinates x = a and  = b, the number z = 0 
corresponding to the origin of the plane. We shall call it the complex plane; 
the axis of abscissae is the real axis, the axis of ordinates is the imaginary axis 
of the complex plane. Thus we establish a one-to-one correspondence between 
the set of all complex numbers and the set of points of the complex plane, and 
also between the set of all complex numbers z = a + ib and the set of free 
vectors. 

There is another extremely important form of representing complex 
numbers. It is possible to define the position of a point in the plane by means 
of polar coordinates ( , ), where  is the distance of the point from the 
coordinate origin, and  is the angle which the radius vector of the given point 
makes with the positive direction of the axis of abscissae. The positive 
direction of the variation of the angle  is the counterclockwise direction 
( ). We get the so-called trigonometric form (or polar form) of a 
complex number: z = ( s  + isin ). 

Here,  is usually called the modulus (or absolute value) and the argument 
of the complex number and  = |z|,  = Argz. These formulae express the real 
and imaginary parts of the complex number in terms of its modulus and 
argument. It is easy to express the modulus and argument of a complex 
number in terms of its real and imaginary parts. The argument of the complex 
number x = 0 is not defined and its modulus is zero. Two nonzero complex 
numbers are equal if and only if their moduli are equal and the values of their 
arguments are either equal or differ by a multiple of 2 . 
 

Symmetry 
 

Many kinds of symmetry occur in nature. The human figure is 
approximately symmetrical about a vertical line, which is one of the reasons 
why mirrors seem to invert right and left. This kind of symmetry is known as 
bilateral symmetry. 

A shape may be symmetrical about several lines at once, or combine 
bilateral and rotational symmetry. A square is bilaterally symmetric about its 
diagonals and about lines through the centre parallel to a side. 

An entirely different sort of symmetry is exhibited by wallpaper patterns, 
where the whole pattern can be displaced in various directions without looking 
any different. 

The essence of symmetry is the way shapes can be moved around and still 
look the same. Individual points, however, need not stay in the same place. 
The important thing is not the position of the points, but the operation of 
moving them. 
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The fact that the product of any two symmetries is also a symmetry is 
usually expressed as: the set of symmetries is closed under the operation of 
multiplication. This set of symmetries, with its multiplication, is an example 
of a mathematical structure dignified by the title “group”. 

Every shape has a symmetry group. The human figure has two symmetries: 
the identity and reflection r about a vertical line. In general, to find the 
symmetry group of a figure we must: a) find all the symmetries; b) work out 
the multiplications. In every case you will find that the set is closed under 
multiplication. 
 
 

Functions 
 

The concept of a function is fundamental in analysis, but it is not easy to 
give a precise definition of it. Clearly it deals with the set of values of a 
variable  when another variable x takes certain values. Consider, for example, 
the two functions: 

(i) the function whose value is 1 when x  0 and 0 when x < 0; 
(ii) the function whose value is 1 when x is rational and 0 when x is 

irrational. 
The set of values of each of these functions is the finite set containing the 

two numbers 0 and 1; but the two functions are quite different from each 
other. The sets of values of the two functions x3 and x5 are identical (in this 
case the set of all real numbers), but the functions are not the same. 

The essential feature of the definition of a function is the concept of a 
“correspondence” or “relationship” between the individual members of two 
sets. This correspondence is known as “many-one”, that is if x denotes any 
member of one set and  any member of the other, then to one value of  there 
may correspond one, or several, or even infinitely many values of x. The 
student may have encountered one-one correspondence in geometry; this is a 
special case of many-one correspondence. 

Definition: If to each member x of a certain set M there corresponds one 
value of a variable y, then  is said to be a function of the variable x. The 
variable x is called the argument of the function, and the set M the domain of 
the function. The set of all the values taken by the variable  is called the 
ordinate set. Both the domain and the ordinate set may be either finite or 
infinite, bounded or unbounded. 

It is important to observe that it is not implicit in the definition of a 
function that there should exist an algebraic equation connecting x and y. If  
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and x are related so that  is a function of x, it does not necessarily follow that 
x is a function of y, although this may sometimes be true. For let X be the 
domain of this function and Y the ordinate set. Then if x is any member of X, 
we know that there is just one member  of Y which corresponds to it. 

But if  is a member of Y, there may be more than one value of x in X 
which gives rise to a particular number, as the correspondence is many-one. If 
there are any values of  for which this is so, then x is not a function of  
according to the definition. 

Functions may be represented geometrically. For this we take a rectangular 
system of Cartesian coordinates in a plane and associate with each member x 
of the domain of the function the point P whose coordinates are (x, y). The set 
of points P is called the graph of the function. A function defined by means of 
a formula may have its domain restricted by the character of the formula itself. 
 
 

Power expansions 
 

The powers of a variable x appeared originally purely in algebraic 
problems. With the development of calculus the great importance of power 
expansions became evident. The expansion discovered by Taylor (1715) and 
by Maclaurin (1742) enables us to predict the course of a function if we know 
the value of the function and all its derivatives in one particular point. The 
“Taylor series” thus became one of the cornerstones of analytical research and 
was particularly useful in establishing the existence of solutions of different 
equations. 

If the series has no other purpose than numerical evaluation of the 
function, the degree of convergence has to be investigated. The Taylor 
expansion may converge in the entire complex plane or within a given circle 
only, and it may diverge even at every point. It was recognized, however, that 
a more liberal formulation of the question of convergence greatly increases the 
usefulness of an expansion. 

One can make good use, for example, of “semiconvergent expansions” 
which actually diverge if we increase the number of terms to infinity, but 
converge in the beginning, thus allowing evaluation of the function with a 
certain limited accuracy which cannot be surpassed, since the error of the 
truncated series decreases to a certain minimum and then increases again. 
Much attention was paid also to the problem of inventing methods of 
summing a series in such a way that it shall become convergent, although the 
original series, if added term by term, increased to infinity. 
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With the development of the theory of orthogonal expansions the 
realization came that occassionally power expansions, whose coefficients are 
not determined according to the scheme of Taylor, can operate much more 
effectively than the Taylor series itself. Such expansions are not based on the 
process of successive differentiation but on integration. A large class of 
functions which are not sufficiently analytic to allow a Taylor expansion can 
be represented by such orthogonal expansions. 

The realm of power expansions is thus extended far beyond the family of 
analytic functions. But even for analytical functions we may gain in 
convergence if we do not employ the powers directly but in the form of 
polynomials which are members of an orthogonal set of functions. These 
expansions belong to a given definite real realm of the variable x, and our aim 
is to approximate a function in such a way that the error shall not become too 
small or too large at any particular point of the range, but rather of the same 
order of magnitude all over the range. The gain in comparison with the Taylor 
series arises from the fact that we sacrifice in accuracy at the point where the 
Taylor series gave very accurate results but reduce the error in the peripheral 
regions where the error of the Taylor expansion became intolerably large. 
 

Central processing unit 
 

The combination of the processor and memory is sometimes referred to as 
the CPU, although sometimes the processor itself is referred to as the CPU. 
All program instructions to be executed must be held within the CPU, and all 
the data to be processed must be loaded first into this unit.  

It is convenient to consider the central processor to have three separate 
hardware sections:  

1) an internal or main memory; 
2) an arithmetic and logic unit; 
3) a control unit.  
The CPU has two functions. It must (1) obtain instructions from the 

memory and interpret them and (2) perform the actual operations.  
The first function is executed by the control unit. This unit in its turn must 

perform two functions. It must (1) interpret the instruction, then, on the basis 
of this interpretation (2) tell the arithmetic and logic unit what to do next. The 
latter function is accomplished through the use of electronic signals. 
According to these two functions we can separate the part of the control unit 
that interprets or decodes the instruction called the instruction decoder from 
the part that generates the control signals called the control generator. 

An instruction having been transmitted to the instruction decoder, where it 
is interpreted, the control generator senses this interpretation and then 



 100 

produces signals that tell the arithmetic unit which operation to perform. It 
also generates signals that choose the proper numbers from the memory and 
sends them to the arithmetic and logic unit at the proper time; and when 
operation has been performed, other control signals take the result from the 
arithmetic and logic unit back to the internal memory. After an instruction has 
been executed, the control generator produces signals that cause the next 
instruction to go from the memory to the instruction decoder. In this way the 
instructions are performed sequentially.  

The second function of the CPU is performed by the arithmetic and logic 
unit which does the actual operations. This unit is capable of performing 
automatically addition, subtraction, multiplication, division, comparing, 
selecting and other mathematical and logical operations. In most computers 
only one word at a time can be transferred between the arithmetic/logic unit 
and the memory. Hence, to perform an operation involving two arguments, the 
first argument must be transferred from the memory to the arithmetic/logic 
unit and stored there temporarily while the second argument is being 
transferred. The special memory cell in the arithmetic/logic unit for this 
purpose is called the accumulator. The operation being performed, the result is 
formed in the accumulator before it is transmitted back to memory. 

Next consider the instruction decoder that interprets instructions. It’s 
necessary that the instruction decoder should constantly refer to the instruction 
being interpreted during the time control signals are being set up. To facilitate 
this, while an instruction is being executed it is stored in a special memory cell 
called the instruction register, located in the instruction decoder. 

There is another memory cell, located in the instruction decoder called the 
current-address register. The contents of this register is always the memory 
address from which the instruction being executed came. The reason for this is 
related to the fact that the address of the present instruction was given as part 
of the previous instruction. 
 

Bluetooth 
 

As portable computing devices get smarter and more capable, connectivity 
frustrations increase. 

This is where Bluetooth comes in. The brainchild of Ericsson, IBM, Intel, 
Nokia and Toshiba, Bluetooth is a microwave high-speed wireless link system 
that's designed to work with portable equipment. To that end, it's low power, 
very small and very low cost. It uses the same frequencies as existing radio 
LANs (and, incidentally, microwave ovens) to create a secure 1 Mbit/s link 
between devices within 10m of each other. These devices can be laptops, 



 

PDAs, cellphones, wired telephone access points, even wristwatch devices, 
headphones, digital cameras and so on. With them, your notebook PC will be 
able to access your cellular phone - and thus the Internet – without your 
having to take the phone out of your pocket. Files can be exchanged and 
communications set up for voice and data between just about any device 
capable of handling the information. 

Bluetooth operates in the unlicensed SM (Industrial, Scientific and 
Medical) band at 2.45GHz, which is globally available for products. There's 
89MHz of bandwidth allocated here, and since Bluetooth is very low power, it 
actually radiates less than most national and international standards allow non-
transmitting devices to leak as part of their normal operation. This is key, as it 
allows the technology to operate without restriction on aircraft. 

Ericsson and Nokia developed the RF side of Bluetooth. The link works in 
a similar way to the IEEE 802.11 wireless networking system, with a packet-
switching protocol based on fast-frequency hopping direct sequence spread 
spectrum. In other words, it constantly switches channel to avoid interference. 
It changes frequency 1,600 times a second through 79 frequency bands. It's 
expected that this will be so good at avoiding conflicting signals from other 
sources that the transmission power can be kept very low. 

Security is taken care of through the frequency hopping and 40-bit 
encryption. As the system uses radio, it can work through some barriers –
briefcases, shirt pockets and desktops, for example – but it won't carry through 
office buildings.  

Within the 10m radius of a unit, up to 10 independent full-speed piconets 
can operate, with bandwidth reduced proportionately if more than this are in 
use. Each piconet can handle up to eight devices. 

Power consumption and cost were very significant factors in Bluetooth's 
design, and it was decided not to make the system a fully-fledged LAN. As a 
result, there's no collision detection. All devices on a piconet are synchronized 
to a master device and are controlled by it to prevent simultaneous operation 
on the same frequency. Any device can be a master, and is elected 
dynamically when the link starts up. 
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