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VII UNIT - DISCRETE MATHEMATICS

I Put a, an, or the where needed:

discrete mathematics, also called finite mathematics, is study of
mathematical structures that are fundamentally discrete in the sense of not supporting
or requiring notion of continuity. objects studied in finite mathematics
are largely countable sets such as integers, finite graphs, and

formal languages.

II Read the text and decide if the statements below are true or false:

Algorithms
No generally accepted formal definition of "algorithm" exists vyet.

We can, however, derive an informal meaning of the word from
the following quotation from Boolos and Jeffrey: "No human being
can write fast enough, or long enough, or small enough to list
all members of an enumerably infinite set by writing out their
names, one after another, in some notation. But humans can do
something equally wuseful, in the case of certain enumerably
infinite sets: They can give explicit instructions for determining the
n™ member of the set, for arbitrary finite n. Such instructions are
to be given quite explicitly, in a form in which they could be
followed by a computing machine, or by a human who is
capable of carrying out only very elementary operations on
symbols".

Flowcharts may often used to graphically represent algorithms.

Lamp doesn't work

Buy new lamp
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Algorithms are essential to the way computers process information,
because a computer program is essentially an algorithm that tells
the computer what specific steps to perform (in what specific
order) in order to carry out a specified task, such as calculating
employees’ paychecks or printing students’ report cards. Thus, an
algorithm can be considered to be any sequence of operations
that can be performed by a system.

1. Algorithms are quite easy to define.
2. Algorithms represent a set of operations or instructions that a system can perform.

3. Algorithms have found useful applications in many areas of everyday life and
business.

4. Computers couldn’t function without the application of algorithms.

5. According to Boolos and Jeffrey, people could list members of all infinite sets if
they used some notation.

6. The flowchart suggests that one should never buy a new lamp if the old one does
not work.

II Find the words in the text that have the following meanings:

- a diagram that shows the connections between the different stages of a process or
parts of a system:
- something that has no end:
- completely necessary; extremely important in a particular situation or for a particular
activity:
- not seeming to be based on a reason, system or plan:
- to do and complete a task:
- to get sth from sth:
- to calculate sth exactly:
- a system of signs or symbols used to represent information, especially in
mathematics, science and music:

III Find the antonyms of the following words:

refuse specific
informal capable
infinite specified
explicit elementary

36


http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Computer_program

IV Choose the option which expresses the same meaning as the proposed clauses
and sentences:

1. We can, however, derive an informal meaning of the word from the following
quotation.

a) we have the possibility to derive...

b) we are supposed to derive...

c¢) we are allowed to derive...

2. No human being can write fast enough...

a) No human has the possibility to write fast enough...
b) No human is able to write fast enough...

¢) No human is allowed to write fast enough...

3. Flowcharts may often used to graphically represent algorithms.

a) Flowcharts can often be used to graphically represent algorithms.

b) We can maybe often use flowcharts to graphically represent algorithms.

c) We are capable of often using flowcharts to graphically represent algorithms.

4. An algorithm can be considered to be any sequence of operations that can be
performed by a system.

a) An algorithm is any sequence of operations that can be performed by a system.

b) An algorithm is maybe any sequence of operations that can be performed by a
system.

¢) An algorithm is capable of being any sequence of operations that can be performed
by a system.

V The Language of Proof.

A theorem and its proof are typically laid out as follows:

Theorem (name of person who proved it and year of discovery, proof or
publication).

Statement of theorem.

Proof.

Description of proof.

The end of the proof may be signalled by the letters Q.E.D. or by one of the

tombstone marks "0" or "W", introduced by Paul Halmos following their usage in
magazine articles.

Example:

IFACBandB C Cthen A CC.

37


http://en.wikipedia.org/wiki/Flowchart
http://en.wikipedia.org/wiki/Flowchart
http://en.wikipedia.org/wiki/Q.E.D.
http://en.wikipedia.org/wiki/Tombstone_%28typography%29
http://en.wikipedia.org/wiki/Paul_Halmos

To show that A C €' we need to show that Vz € A-‘ T e C'So we suppose
r € A. By hypothesis, AcC B-‘so r € B.Also by hypothesis, BcC s

Ir e

T € C. Since this was true for any arbitrary » we have shown that

AccC.
«ACC. y is a subset of C
Yre Ax

cC. For any/each x which is an element of A, x is an element of C

VI Complete the following proofs with appropriate items:

a) which concludes the proof if also then let
A and B are finite sets such that A = B |[A|=|B].

Here we take advantage of the fact that 4 is a finite set. n be the integer
such that [4] = n. You should then index the elements of A so that

A={r, 20,0} Now Vi=1,2,...,n,2; €B
|B| = n.

, SO we see that B

has at least n elements, that is , every element of B is in 4, so

it follows that there are no more elements in B than there are in 4, so | B| =n , thus

|B] = n = |4],
*{a, b, c} - the set of a, b and c

the cardinality of the set A

b) and if then either SO
let assume consider  this shows

4] # | B

A and B are finite sets

AZLB

We that we have two finite sets 4 and B and that they do not have the
same number of elements. n=|A4|and m =| B | . Then, number the
elements in 4 and B, so A= {a'l-' LT a’”} and B = {bl-‘b?-‘ T bm} )
Since T 7£ m n < m or m < n. Without loss of generality, we assume
that n < m. the set B — A. Since 4 has only n elements, we can take out at
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most n elements from B, leaving at least m-n elements in B-A. that there
is at least one element in B that is not in 4, B 3& A.

* £ is not equal to, does not equal

VII Fill the texts using only one word per gap:

Failed Mathematician

great mathematician David Hilbert once asked a
certain former student. "For mathematician he not have enough
imagination," Hilbert remarked. "But he become a poet and now he

doing fine."

* Hilbert, David (1862-1943) German mathematician and professor

Proof of Death

"My friend, G. H. Hardy, who professor pure mathematics,"
Bertrand Russell recalled, "told me once that if he could find a proof I was
going die in five minutes he would course be sorry to lose me,
but this sorrow be quite outweighted pleasure in the proof. 1
entirely sympathised with him and was not at offended."

* Russell, Bertrand Arthur William (1872-1970) British philosopher, mathematician,
social critic and writer
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UNIT 9 —- GREAT MATHEMATICIANS

I Pre-reading task. Complete the following quiz on famous mathematicians®:

1. This great Greek mathematician from 287-212 BC, is very famous for his
attempts at the measurement of the circle.

Aristotle Pythagoras Plato Archimedes

2. Greek philosopher whose theorem about the length of the hypotenuse is
famous to many students.

Pythagoras Euclid Archimedes Einstein

3. This family had eight great mathematicians. One of the sons, Daniel, had a
very famous theorem.

Erdos Fibonacci Bernoulli Riemann
4. Name one of the two men credited with discovering Calculus.

Answer:

5. This young genius made contributions to group theory, but was killed in a duel
battling for the heart of a lover at the age of 20.

Carl Gauss Evariste Galois Leonhard Euler Augustin Cauchy

6. He is the founder of set theory and introduced the concept of infinite numbers
and cardinal numbers.

Leonard Euler  Carl Gauss Georg Cantor Leonardo Fibonacci

7. The French philosopher born in 1596 whose work, 'La Geometrig,' led to
Cartesian geometry.

Pierre de Fermat Blaise Pascal Henri Poincare Rene Descartes

8. A French lawyer and government official, he had us stumped with his last
theorem for centuries.

Rene Descartes Pierre de Fermat Galileo Galilei Augustin Caucy
9. Born in Italy in 1564, a pioneer of modern applied mathematics, physics and
astronomy, he is called the Father of Modern Science. Most students will know

him for his work with pendulums and the dropping of different sized weights.

Evariste Galois Galileo Galilei Bernhard Riemann Leonardo Fibonacci

6 Adapted from www.funtrivia.com and http://www.liz.richards.btinternet.co.uk/webpage4a.htm
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10. The schizophrenic American mathematician who lived on to win a Nobel Prize
and was portrayed by Russel Crowe in the movie, 'A Beautiful Mind.'

Paul Erdos John Nash Albert Einstein Isaac Newton
11. He was a Greek Mathematician known for shouting "Eureka!" in his bathtub
Galileo Pythagoras Archimedes Euclid

12. He dropped different weight balls from the tower of Pisa to show that they
would hit the ground at the same time.

Isaac Newton Galileo Pythagoras Euclid
13. He is known as the "Father of Geometry".
Isaac Newton Galileo Pythagoras Euclid

14. This "Prince of Mathematicians" once quickly solved a problem where he was
asked to add the first 100 numbers together.

Gauss John Nash Isaac Newton Galileo
15. This Italian mathematician made telescopes to look at the moon.

Gauss Isaac Newton Pythagoras Galileo

11 READING:
AN INTERVIEW

WITH LEONARDO
FIBONACCT

Fibonacci was the greatest
mathematician of his age. He did not
simply master the arts of geometry,
arithmetic, trigonometry, and algebra,
but also made his knowledge useful to
all the businesses involving math. He
eliminated use of complex Roman
numerals and made mathematics more
accessible to the public because he
brought the Hindu-Arabic system
(including zero) to Western Europe.

7 Adapted from:
http://www.3villagecsd.k12.ny.us/wmhs/Depar
tments/Math/OBrien/fibonacci2.html
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Q. What is your name and its origin?

A. “In actuality my original name was Leonardo, and back then people named each other according
to location so [ was Leonardo of Pisa. Yes, it is the same city as the famous leaning tower. Anyway, I
decided to adopt the more professional name of Fibonacci, or “son of Bonacci”, as Guilielmo
Bonacci was my father.

Q. When were you born!

A. “Sometime around 1175. My memory clouds now that I am around 800 years old; please forgive
my vague personal knowledge. I don't even remember my wife's name. Anyway, I was born during
the Dark Ages. | was a merchant and I traveled to the East and North Africa and was the one who
popularized these new systems and modified them slightly. I remember that my interest in the
Arabs and their strange numbers was part of what gave me so much advantage back home.”

Q. Where were you raised and how did this atfect you!
A. “I was raised in Pisa, Italy. It was already an independent republic, a small city-state with a pretty
large commerce and seaport. My father found work there and instructed me a bit in accounting.”

Q. What do you think people see you as?

. “Most know me as a very serious scholar. I suppose that everyone currently knows about wha
A. “Most k Ty holar. I suppose that every tly k bout what
kind of scholar; namely a mathematician, but I am also very interested in the laws and patterns of
nature.”

Q. Can you give any examples of how your mathematics are seen in nature?

A.“The Fibonacci Sequence is 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, etc. The formula basically is a guide to
adding the previous two numbers in the Hindu-Arabic system to get a new number ad infinitam.
Interestingly enough, this is found everywhere in living things because of the way things grow
exponentially in nature. Also, did you notice how much art and music have to do with the
sequence! If you look at piano keys or famous works of art you will always see recurring patterns
obviously of the "Golden numbers.” We take the ratio of two successive numbers in Fibonacci's
series, (1, 1, 2, 3, 5, 8, 13) and we divide each by the number before it, we will find the following
series of numbers: = 1, 2/1=2,3/2=1.5,5/3 = 1.666..., 8/5 = 1.6, 13/8 = 1.625, 21/13 =
1.61538... The ratio seems to be settling down to a particular value, which we call the golden ratio
or the golden number. It has a value of approximately 1.61804.”

Q. What are your basic achievements?

A.” My most important was my role in bringing Eastern mathematics into Western mathematics.
You may even be familiar with the fact that I introduced the fractional bar because the numbers
were otherwise rather confusing in accountant notation.”

Q. What do you think your greatest contribution has been to the world?

A. “I believe that my book, Liber Abbaci, was the most important thing I put into creation. It
seriously aided the introduction of Hindu-Arabic numerals to Western Europe and set a solid
example for arithmetic, geometry, and algebra, but more importantly a sturdy foundation for purely
theoretical applications of math. The cool thing is that it was noticed by the more common people
and actually used. That is the greatest thing a mathematician can hope for- the integration of his
work into the systems of the world!”
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I Decide whether the following statements are true or false:

1. Fibonacci’s works found useful applications in everyday life.

2. Fibonacci invented the Arabic numeral notation.

3. He was named after his father.

4. He lived in the 11" century in Italy.

5. Fibonacci was instructed in accounting and travelled widely, which helped him to bring his
mathematical work into creation.

6. He was interested only in mathematics.

7. He introduced the fractional bar in the notation system.

8. This is a true interview with one of the greatest mathematicians of all times.

II Match the synonyms:

ordinary ad infinitam
infinitely master
strong slightly
a little sturdy
learn vague

at the moment currently
unclear common

IIT Match the words with their meanings:
recurring value pattern approximately contribution
achievement  ratio successive accessible foundation
the relationship between two groups of people or things that is represented by two numbers showing

how much larger one group is than the other
a regular arrangement of lines, shapes, colours, etc. as a design on material, carpets, etc

how much sth is worth
following immediately one after the other
to be similar or close to sth in nature, quality, amount, etc., but not exactly the same

=0 R

an action or a service that helps to cause or increase sth
that can be reached, entered, used, seen, etc

happening again
a principle, an idea or a fact that sth is based on and that it grows from
a thing that sb has done successfully, especially using their own effort and skill

43



IV Use the following words from the text to best complete the sentences:
achievement accounting fractional bar contribution
ratio value pattern approximately

1. Fractions can be expressed as a decimal or as two numbers separated by a .

2. The symbol & is used to show the of the circumference of (= distance around) a
circle to its diametre (= distance across). Its is 3.14159.

3. One of Fibonacci’s greatest was to bring Eastern mathematics into Western
mathematics.

GRAMMAR AND VOCABULARY REVISION®

I Complete the texts using the correct form of the verb in brackets:

A) Charles Babbage

The English mathematician Charles Babbage, famed for his invention of an early mechanical computer (the so-

called "Analytical Engine"), once (take) issue with one of Tennyson's poems. The poet soon
(receive) a letter from the logician:

"In your otherwise beautiful poem," Babbage wrote, "one verse (read),

Every moment dies a man,

Every moment one (be) born.

"If this (be) true, the population of the world (be) at a standstill. In truth,

the rate of birth is slightly in excess of that of death. I would suggest:

Every moment (die) a man,

Every moment 1 1/16 is born.

"Strictly (speak)," Babbage (add), "the actual figure is so long I cannot get

it into a line, but | (believe) the figure 1 1/16 (be) sufficiently accurate for

poetry."

B) Isaac Newton

"The popular idea of mathematics is that it (concern, largely) with calculations. What many

people (not, realize) - and mathematicians at parties (give up) correcting

them - is that mathematicians (be) often no better calculators, and sometimes worse, than the

average non-mathematician...

"Even the giants of mathematics (suffer) from this minor disability: 'Sir Isaac Newton,'
(say) one observer, 'though so deep in algebra and fluxions, (not, can) make

up a common account; and, he used to get somebody else (make up) his accounts for him."

II Rewrite the sentences in the italics using indirect speech:
Gauss

The brilliant mathematician Karl Friedrich Gauss once visited his professor and claimed to have constructed a
septendecagon (a seventeen-sided figure). "Nonsense," the professor replied. "That is impossible." "Well, then,"

% All texts in this section have been adapted from: www.anecdotage.com
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Gauss persisted. "I have just figured out how to resolve a seventeenth degree polynomial." "Bah, trivial," the
professor replied. "I've done it myself."

Gauss later repaid this professor, an amateur poet, with a dubious compliment: "He is the finest poet among
mathematicians, and the finest mathematician among poets."

III Put articles where needed:

Simple Arithmetic

Incredibly, great number theorist Ernst Kummer was so inept at simple arithmetic that
he often asked students to help him in class. On one occasion, Kummer sought result of
a simple multiplication. "Seven times nine," he began. "Seven times nine is er - ah - ah - seven times nine is..."
"Sixty-one," mischievous student suggested and Kummer wrote the "answer" on

blackboard. "Sir," another one interrupted, "it should be sixty-nine." "Come, come, gentlemen, it
can't be both," Kummer exclaimed. "It must be one or other!"

IV Choose the correct option:
A) Paul Erdos

1. was Paul Erdos's mathematical aptitude 2. he was hailed as a genius even
by his most gifted colleagues:
"Erdos, who 3. the year at the Institute of Advanced Study, was in the audience but he half-
dozed through most of my lecture," Mark Kac once 4. . "The subject matter was too far
removed 5. his interests. 6. the end I described briefly my difficulties with the
number of prime 7. . At the mention of number theory Erdos perked up and asked me 8.
once again what the difficulty was. 9. the next few minutes, even before the
lecture was over, he interrupted to announce that he had the 10. "

1. a)so b) such c) that d) as

2. a)what b) which c) that d) so

3. a) has spent b) was spending c) spent d) spends
4. a)had recalled b) recalling ¢) has recalled d) recalled
5. a)to b) on c) in d) from

6. a)towards b) wards c¢) onward d) forward
7.  a)divisors b) numerators c) divisibility d) division
8. a)explained b) to explain ¢) explaining d) explain
9. a) after b) at c¢) within d) in

10. a) solvution b) solution ¢) solving d) solve
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B) John von Neumann

The 1. mathematician (and father of computing) John von Neumann 2. in the habit of

simply 3. the answers to homework assignments on the blackboard (the solution 4. ,

of course, 'obvious').

One day, 5. wily (=cunning) student tried 6. some useful information from the

professor by 7. whether there was another way of solving a certain problem. Von Neumann 8.
for a moment before 9. his reply: "Yes."

1. a) fame b) notorious c¢) famed d) popular

2.a)is b) has been c) was d) had been

3. a) write b) being written c) to write d) writing

4. a) being b) has been c) will be d) to be

5. a) the b)a c) an d)—

6. a) to get b) get ¢) to have got d) got

7. a) ask b) to ask c) asked d) asking

8. a) think b) has thought c) was thought d) thought

9.a) give b) gave c) giving d) to give

V Complete the text using the given words:

David Hilbert

foundations expert created mathematician area

contribution invented work theory results
The notoriously absent-minded David Hilbert once found himself talking with Helmut
Hasse. When Hasse began to talk about his recent to class-field ,
Hilbert interrupted him, insisting that he explain the theory's basic concepts and . Hasse

agreed and Hilbert grew progressively enthusiastic. "This is extremely beautiful," he finally exclaimed. "Who
it?" Hasse's reply was as great a shock to Hilbert as the question was to Hasse; the
theorem's creator, of course, was none other than David Hilbert!
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Domain, Range and Codomain

In its simplest form the domain is all the values that go into a function, and the range is all the values that
come out.But in fact they are very important in defining a function.

Functions

A function relates an input to an output:

Example: a tree grows 20 cm every year, so the height of the tree is related to its age using the function
h:h(age) = age x 20

So, if the age is 10 years, the height is h(10) = 200 cm

Saying "h(10) = 200" is like saying 10 is related to 200. Or 10 — 200

Input and Output
But not all values may work!
« The function may not work if we give it the wrong values (such as a negative age),
« And knowing the values that can come out (such as always positive) can also help
So we need to say all the values that can go into and come out of a function.
This is best done using sets.In fact, a function is defined in terms of sets: A function relates each element of a
set with exactly one element of another set(possibly the same set).

Domain, Codomain and Range

There are special names for what can go into, and what can come out of a function:
o What can go into a function is called the Domain
o What may possibly come out of a function is called the Codomain
o What actually comes out of a function is called the Range

Example X —> 2x+1
* The set "A" is the Domain,

» The set "B" is the Codomain,
* And the set of elements that get pointed to in
B (the actual values produced by the function) —
are the Range, also called the Image. _
And we have:

o Domain: {1, 2, 3, 4}

e Codomain: {1, 2,3,4,5,6,7,8,9,

10}
e Range: {3,5,7,9} Domain

Y oy
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Part of the Function
Now, what comes out(the Range) depends on what we put in(the Domain) ...

... but WE can define the Domain!
In fact, the Domain is an essential part of the function. Change the Domain and we have a different function.
Example: a simple function like f(x) = x? can have the domain (what goes in) of just the counting numbers
{1,2,3,...}, and the range will then be the set {1,4,9,...}
And another function g(x) = x? can have the domain of integers {...,-3,-2,-1,0,1,2,3,...}, in which case the range
is the set {0,1,4,9,...}



_ Even though both functions take the input and square it, they have a different set of
& ) _ inputs, and so give a different set of outputs.
%= In this case the range of g(x) also includes 0.

: Also they will have different properties.
/\ . For example f(x) always gives a unique answer, but g(x) can give the same answer with
two different inputs (such as g(-2)=4, and also g(2)=4)

So, the domain is an essential part of the function.

Codomain vs Range

The Codomain and Range are both on the output side, but are subtly different.

The Codomain is the set of values that could possibly come out. The Codomain is actually part of the
definition of the function.

And The Range is the set of values that actually do come out.

Example: we can define a function f(x)=2x with a domain and codomain of integers (because we say so).

But by thinking about it we can see that the range (actual output values) is just the even integers.

So the codomain is integers (we defined it that way), but the range is even integers.

The Range is a subset of the Codomain.

Why both? Well, sometimes we don't know the exact range (because the function may be complicated or not
fully known), but we know the set it lies in (such as integers or reals). So we define the codomain and continue
on.

The Importance of Codomain

Let me ask you a question: Is square root a function?

If we say the codomain (the possible outputs) is the set of real numbers, then square root is not a function! ...
is that a surprise?

The reason is that there could be two answers for one input, for example f(9) = 3 or -3

A function must be single valued. It cannot give back 2 or more results for the same input. So "f(9) =3 or -3" is
not right!

But it can be fixed by simply limiting the codomain to non-negative real numbers.

In fact, the radical symbol (like Vx) always means the principal (positive) square root, so Vx is a function
because its codomain is correct.

So, what we choose for the codomain can actually affect whether something is a function or not.

How to read functions

f(x) f of x
f(1)=a fof 1 equals a
. X->Y fmaps Xto Y or ffrom XtoY

lim f(z) = L
P f(z) the limit of f of x as x approaches ¢ equals L

I Complete using the right prepositions:

1. What actually comes a function is called the Range.



https://www.mathsisfun.com/algebra/square-root.html
https://www.mathsisfun.com/sets/function.html

2. A function relates an input an output.

3. Sometimes we don't know the exact range, but we know the set it lies .

4. It can be fixed by simply limiting the codomain non-negative real numbers.
5. Now, what comes out depends what we put .

6. fact, the domain is the essential part the function.

7. A function is defined terms sets.

Il Make the sentences passive:

1. We can limit the codomain to non-negative numbers.

2. F(x) always gives a unique answer.

3. We define a function in terms of sets.

4. What we choose for the codomain can actually affect whether something is a function or not.

111 Complete using one word per gap:

The Codomain and Range are on the output side, but are subtly different.

The Codomain is the of values that could possibly come out. And The Range is the set of values that actually
come out.

Example: we can a function f(x)=2x with a domain and codomain of integers.

But thinking about it we can see that the range is just the even integers.So the codomain is integers, but the

range is integers.The Range is a of the Codomain.

IV Make sentences using indirect speech:

1. The teacher asked: “Is this a surprise?”’

2. The teacher explained: “We can define a domain.”

3. The teacher said: “A function must be single valued.”

4. The teacher asked the question: “Is square root a function?”

5. The teacher explained: “Sometimes we don’t know the exact range.”

6. The teacher said: “What we choose for the codomain can affect whether something is a function or not.”

7. The teacher has said: “The function may not work if we give it the wrong values.”

8. The teacher said: “These functions will have different properties.”

9. The teacher says: “The Range is the set of values that actually do come out.”

10. The teacher said: “We finished the functions. Now we will talk about something else.”




V Choose the best option:

How to Write Functions

You can graph circles, ellipses, lines and parabolas and represent all these by 1. in math. However, not all these
equations are functions. In math, a function is an equation with only one output for each input. In the case of a circle, one
input can give you two 2. — one on each side of the circle. 3. , the equation for a circle is not a function
and you cannot write it in function form.

Apply the vertical line test to 4. if your equation is a function. If you can move a vertical line along the x-axis
and only 5. oney at a time, your equation is a function as it follows the only one output for each input rule.
Solve your equation 6. y. For instance, if your equation is y -6 = 2x, add 6 to both sides to gety = 2x + 6.
Decide on a name for your function. Most functions use a one-letter name such as f, g or h. Determine what variable your
function depends 7. . In the example of y = 2x + 6, the function changes as the value of x changes, so the
function is 8. upon x. The left side of your function is the name of your function followed by the dependent
variable in 9. , f(x) for the example.

Write your function. The example becomes f(x) = 2x + 6.

1. a) inequalities b) equalities c) equations d) graphs

2. a) inputs b) outputs c) functions d) domains
3. a) thus b) although c) however d) in addition
4. a) find b) denote c) determine d) compute
5. a) intersect b) cross out c) find d) determine
6. a) by b) to c)on d) for

7. a) upon b) onto c) into d) up

8. a) independent b) dependent c) variable d) fixed

9. a) square brackets  b) braces c) parenthesis d) subscript

NO S

1] 1V
M
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"“""'; Jdwwn j ‘ Vertical line test

VI Complete using one word per gap:

You write functions with the function name followed the dependent variable, such f(X), g(x) or even h(t)
if the function is dependent time. You read the function f(x) "f of x" and h(t) as "h of t". Functions do
not have to linear. The function g(x) = -x?-3x + 5 is nonlinear function. The equation is nonlinear
because of the of x, but it is still a function because there is only one answer every X. When
evaluating a function for a specific value, you place the value in the parenthesis rather than the variable. For the example
of f(x) = 2x + 6, if you wish to find the value when x is 3, you write f(3) = 12, 2 times 3 plus 6 is 12. Similarly,
f(0) = 6 and f(-1) = 4.

VI Complete using the right verb form:

History
In the 1690's Gottfried Leibniz and Johann Bernoulli used the word function in letters between them and so the modern
concept (begin) at the same time as calculus. In 1748 Leonhard Euler stated: "A function of a variable quantity
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is an analytic expression (compose) in any way whatsoever of the variable quantity and numbers or constant
guantities."”

Usually, Dirichlet (credit) with the version which (use) in schools until the second half of the
20th century: "y is a function of a variable x, defined on the interval a < x <b, if to every value of the variable x in this
interval there corresponds a definite value of the variable y. Also, it is irrelevant in what way this correspondence is
established.”

In 1939, the Bourbaki generalized the Dirichlet’s definition and gave a set theoretic version of the definition as a

correspondence between inputs and outputs; this (use) in schools since about 1960. Finally in 1970, the
Bourbaki (give) the modern definition.
VII READING

Here’s why we care about attempts to prove the Riemann hypothesis
The latest effort shines a spotlight on an enduring prime numbers mystery
By Emily Conover 11:46am, September 25, 2018

A famed mathematical enigma is once again in the spotlight.

The Riemann hypothesis, posited in 1859 by German mathematician Bernhard Riemann, is one of the biggest unsolved
puzzles in mathematics. The hypothesis, which could unlock the mysteries of prime numbers, has never been proved. But
mathematicians are buzzing about a new attempt.

Esteemed mathematician Michael Atiyah took a crack at proving the hypothesis in a lecture at the Heidelberg Laureate
Forum in Germany on September 24. Despite the stature of Atiyah — who has won the two most prestigious honors in
mathematics, the Fields Medal and the Abel Prize — many researchers have expressed skepticism about the proof. So the
Riemann hypothesis remains up for grabs.

Let's break down what the Riemann hypothesis is, and what a confirmed proof — if one is ever found — would mean for
mathematics.

The Riemann hypothesis is a statement about a mathematical curiosity known as the Riemann zeta function. That
function is closely entwined with prime numbers — whole numbers that are evenly divisible only by 1 and themselves.
Prime numbers are mysterious: They are scattered in an inscrutable pattern across the number line, making it difficult to
predict where each prime number will fall.

But if the Riemann zeta function meets a certain condition, Riemann realized, it would reveal secrets of the prime
numbers, such as how many primes exist below a given number. That required condition is the Riemann hypothesis. It
conjectures that certain zeros of the function — the points where the function’s value equals zero — all lie along a
particular line when plotted. If the hypothesis is confirmed, it could help expose a method to the primes’ madness.

Prime numbers are mathematical VIPs: Like atoms of the periodic table, they are the building blocks for larger
numbers. Primes matter for practical purposes, too, as they are important for securing encrypted transmissions sent over
the internet. And importantly, a multitude of mathematical papers take the Riemann hypothesis as a given. If this
foundational assumption were proved correct, “many results that are believed to be true will be known to be true,” says
mathematician Ken Ono of Emory University in Atlanta. “It’s a kind of mathematical oracle.”

Yep. It’s difficult to count the number of attempts, but probably hundreds of researchers have tried their hands at a
proof. So far none of the proofs have stood up to scrutiny. The problem is so stubborn that it now has a bounty on its head:
The Clay Mathematics Institute has offered up $1 million to anyone who can prove the Riemann hypothesis.

The Riemann zeta function is a difficult beast to work with. Even defining it is a challenge, Ono says. Furthermore,
the function has an infinite number of zeros. If any one of those zeros is not on its expected line, the Riemann hypothesis
is wrong. And since there are infinite zeros, manually checking each one won’t work. Instead, a proof must show without
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a doubt that no zero can be an outlier. For difficult mathematical quandaries like the Riemann hypothesis, the bar for
acceptance of a proof is extremely high. Verification of such a proof typically requires months or even years of double-
checking by other mathematicians before either everyone is convinced, or the proof is deemed flawed.

Various mathematicians have made some amount of headway toward a proof. Ono likens it to attempting to climb
Mount Everest and making it to base camp. While some clever mathematician may eventually be able to finish that climb,
Ono says, “there is this belief that the ultimate proof ... if one ever is made, will require a different level of mathematics.

Match the questions to the paragraphs:

moow»

What will it take to prove the Riemann hypothesis?
Why is it so important?

Haven’t people tried to prove this before?

What is the Riemann hypothesis?

Why is it so difficult to prove?

Match the words used in the text to their synonyms & definitions:

a situation in which you get a lot of public attention
to say that something is true or that something should be accepted as true
the amount of public respect or popularity that someone or something has

if something is , it is available and many people are trying to get it

to throw or drop things so that they spread over an area

impossible to understand

to mark points on a graph

to allow something that is usually covered or hidden to be seen

careful examination of someone or something

money offered as a reward, especially for catching or killing a criminal

a number that is a lot higher or lower than all the other numbers in a set of numbers that represent facts or

measurements

a difficult situation or problem, especially one in which you cannot decide what to do
to say that someone or something is similar to someone or something else
happening at the end of a process or activity

EXTRA READING
Interesting Facts

The word 'mathematics' comes from the Greek mathéma, which means learning, study, science.

Do you know a word known as Dyscalculia? Dyscalculia means difficulty in learning arithmetic, such as
difficulty in understanding numbers, and learning maths facts!

In America, mathematics is known as ‘math’, they say that ‘mathematics’ functions as a singular noun so as per
them ‘math’ should be singular too.

Notches (cuts or indentation) on animal bones prove that humans have been doing mathematics since around
30,000 BC.

The word ‘hundrath’ in Old Norse (old language from where English language originated), from which word
‘hundred’ derives, meant not 100 but 120.

Different names for the number 0 include zero, nought, naught, nil, zilch and zip.

Zero (0) is the only number which cannot be represented by Roman numerals.

The name 'zero' derives from the Arabic word sifr, which also gave us the English word ‘cipher' meaning 'a secret
way of writing' .



The = sign ("equals sign™) was invented by 16th Century Welsh mathematician Robert Recorde, who was fed up
with writing "is equal to" in his equations.

Googol (meaning & origin of Google brand) is the term used for a number 1 followed by 100 zeros and that it was
used by a nine-year old, Milton Sirotta, in 1940. The name of the popular search engine ‘Google’ came from a
misspelling of the word ‘googol’.

Plus (+) and Minus (-) sign symbols were used as early as 1489 A.D.

The word "FRACTION" derives from the Latin " fractio - to break".

In working out mathematical equations, the Greek mathematician Pythagoras used little rocks to represent
numbers. Hence the name of Calculus was born which means pebbles in Greek.

In many cultures no 13 is considered unlucky and there are many myths around it. One is that in some ancient
European religions, there were 12 good gods and one evil god; the evil god was called the 13th god. Other
superstition goes back to the Last Supper. There were 13 people at the meal, including Jesus Christ, and Judas
was thought to be the 13th guest.

REVISION

Complete the sentences using the correct form of have something done and the words in brackets.
1 We usually (the bedrooms / redecorate) every two years.
2 Sarah isn't making her own wedding dress, she (it / make) by a designer in ltaly.
3 (you / ever/ anything / steal) from your house?
4 He didn't fix his car himself, he (it / fix) at the garage.
5 Your hair is too long. You need (it / cut).
6 I'm going to do my food shopping online and | (the food / deliver) to my house.
7 If you can't see properly, you should (your eyes / test).
8 Are they going to paint the kitchen themselves, or (it / paint)?
9 | went to the hairdresser's to . (hair/cut)
10 You should take your car to the mechanic to (brakes/repair).
11 For their wedding anniversary, Mary which they ate at a large party. (big cake/make)
12 lhaveto , otherwise | can't work on my thesis. (computer/repair)
13 "Did John repair your roof?" "No, we that he knows." (it/do/builder)
14 We and he said it was worth over a thousand dollars. (statue/value/art expert)
15 We should before the summer begins. It's looking dirty. (pool/clean)
16 The local council want all dog owners to to reduce the problem of strays. (dogs/tag)
17 1 broke the heel on my shoe this morning and now I need to . (it/repair)
18 After the car accident, Cynthia had to and looked as she did before.

(nose/reshape/famous plastic surgeon)

Different tenses in personal passive constructions.

Present active: A new law is expected to be introduced next year.

People believe that Mr Brown owns a lot of land in

the north. Past active:

Present personal passive construction: People believed that Mr Brown owned a lot of land

Mr Brown is believed to own a lot of land in the in the north.

north. They thought that the prisoners had escaped.
Present personal passive construction:

Future active: Mr Brown was believed to have owned a lot of land

people expect that a new law will be introduced in the north.

next year. The prisoners were thought to have escaped.

Future personal passive construction:



Finish the sentences using personal and impersonal passive constructions.

1. It is said that this orchestra is the best in the world.
This orchestra
2. It is believed that the thieves have left the country.

The thieves

3. The fire is reported to have started by accident.

It

4. He is known to be making a lot of money.

It

5. It is expected that they will arrive in time for dinner
They

6. She is said to know a lot about gardening.

It

7. It is thought that he will be attending the meeting.
He

8. It is believed that we are able to win the competition.
We

9. The company is thought to be making a big profit.
It

10. It is reported that the government has reached a decision
The government
11. It is said that they were responsible for the damage.

They

12. She is expected to break the world record.

It

13. He is known to have several foreign bank accounts.
It

14. They are reported to have financial problems.
It




