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Omar Khayyam, Robaiyat 60. Calligraphy: Tahereh Aladpoosh
There was no use of my coming to the world,
neither it was glorified from my going,
I never heared sombody saying,
for what reason I came and went.
(Author’s translation)
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Introduction

This is the tale of my mathematical journey from 1991 when I was kicked out from a shirt
manufactury till today and until my brain has certain amount of creativity and my fingers
still can type. At first, I write these memories because writing helps me to feel alive, and it
has positive effect in my psychological health. Therefore, I have taken this initiative even
being not a man of some name in our society or scientific community. Actually, one of the
points I would like to emphasize in this book is that sometimes being a man of no name,
or being in shadow, is a good thing in scientific communities. During the 2000 pandemic,
with the help of my son Omid, I wrote in Portuguese the memories of my childhood in the
book “O menino do bazar de Tabriz”, and so I will start the present text from the point I
stopped that book. I want also to give a flavour of modern mathematics, and in particular
my own mathematics, to a general reader, as I feel my duty to invest some time to explain
the society, which has paid me to have a living without great financial concerns, about
the mathematics that I have produced.

The title of the present book is inspired by words of my wife, Sara Ochoa, who always
told me that a mathematician digs a hole and hide himself there. Often he comes out of
the hole to see what others are doing, but at the end of the day he finds safety only inside
his hole. The title is also inspired by an indigenous person who lived alone in the Amazon
rainforest and became known as the man of the hole.
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Chapter 1

Mathematical Olympiads

In the summer of 1991, I remember a scene of my life in which I am arguing with Heydarali,
the owner of a shirt manufactury, where I was working during the summer and one day
each school week. That one day working was part of the government project to force kids
to learn some practical profession, apart from school duties. I was already able to mange
all sewing machines, and he was still paying me a third of a salary paid to a fixed worker.
I was arguing that day with him, that he at least must pay half, but my attempt resulted
in disaster. He kicked me out of his manufactury telling me that he does not need me
more. Actually his business was not going well, and the workers were only me, a child of
around 12 years old and his two sons. I do not remember how I reached the home that day.
But I can imagine the face of my mother saying me her most important sentence in my
head: ”Either you work in the construction to earn money or you study”. My memories
of working in the construction of our house in Tabriz is full of suffering, so I was sure that
I am not going to work in a construction site. As I was kicked out of the manufacture
that they, I was sure that I have to study better and have better grades in the school. My
brother Ali, who once took me to the Heydarli’s shirt manufactury, took another path in
his life and went to the army, despite the fact that his grades not being very high, were
not bad at all.

I had already shown a lot of passion to mathematics, and in particular geometry of lines
and circles. But at the beginning I was lost due to the lack of a good advice. I remember
well when one day I went to a book shop and I bought a mathematics book which was
supposed to prepare the reader for the university entrance exam (called Konkour from the
French Concours). It was full of formulas and techniques how to make a best choice from
4 options, even though if you are not sure which one is correct.

Once our Algebra teacher in the school became very mad from the students as he
found a nail in his chair. He declared that he will no teach until he finds the owner of
the nail. For two weeks he stopped teaching and I decided to read the text book of the
course by myself. We had stopped in the definition of limit of a function and the notion of
a continuous functions. This mathematical concept, I am going to explain in Section 1.2.
I was not able to understand this and I felt that I am not at all intelligent. This marked
the beginning of an important moto of my life: I am not intelligent so I have to be a hard
worker.

It was a great luck in my life that I had a friend called Saeed Salehipour who was in
a similar situation as mine. We discovered that near to Tabriz’ grand bazaar there is a
public library. We borrowed our first serious mathematics book from the library and start
to explore mathematics beyond the school text books. It was a book on the geometry of
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lines and circles. I was fascinated with the geometric problems of this book. With saeed
we also borrowed a book in non-Euclidean geometry. This made me to go away from
geometry and slowly I started to study logic.

1.1 Real numbers

Numbers were invented by our ancestors in order to count objects. A shepherd had to
know how many sheeps he has. In the same time we had to measure things. A king had
to know the distance of cities of his kingdom. For this we invented units and and then
we used fractions of units. Let me not to go into historical aspects of numbers and focus
on the measurement of a straight line which with two ends going to infinity. We choose
a point in l and call it zero 0. Then we choose another point in the right hand side of 0
and call it one 1. For a sudden, we declare that the distance between 0 and 1 is the unit
of our measurement of the line l. The point in the right hand side of 0 with 5 units away
from 0 is denoted by 5. The number 5 is not so special here, therefore, we use a letter n
to denote a number 1, 2, 3, ... for a point in l away from 0 from the right with n units. The
left hand side of 0 has to be measured too. We mark them by negative integer −1,−2, . . ..
A point in the left hand side of 0 with a distance of 5 units is denoted by −5 and soon.
We have to invent a notation for the set of numbers and so we do it:

N := {1, 2, 3, . . .}, Z := {. . . ,−3,−2,−1, 0, 1, 2, . . .}

which carries the name of the set of natural numbers and the set of integers. For the
measurement of fractions of a unit we have invented rational numbers. Here, it appears
the first big difference between mathematics and the real world. In mathematics we divide
the unit 1 into n equal pieces, and this n can be as large as possible,for instance, it can
be bigger than the number of atoms in the universe! But in practice, a one meter of a
rope cannot be divided in one million equal pieces. Maybe the main reason is that the
numbers in mathematics can measure any quantity in nature and they are not bounded
to a specific measurement such a one meter rope mentioned earlier. Therefore, most of
the numbers of mathematics might not have any interpretation in our daily life! Again we
need to define the set of rational numbers

Q :=

{
p

q
| p, q ∈ Z

}
Inspired by our practical daily usage of rational numbers, we declare that two rational
numbers p

q and r
s are equal if and only if ps = qr. We have already experienced in life

that two third is the same as four sixths and six ninths and so on. We have associated to
each rational number r a point in the line. Due to our capacities, the physical line does
not have all these points named with a rational number. However, the mathematical line
have all these points. It has even more.

So far, we have mentioned measurements which are not exact, as they depend on our
machines and physical abilities. We mostly use numbers in decimal format with a finite
number of digits. But it turns out that we can do measurements inside mathematics itself.
For instance, we might ask what is the perimeter of a circle with diameter as the unit. We
will discuss this later. We ask ourselves: Is any point in the line l has a number? Which
abstract set represent l? Here, we again observe a big difference between the line in the



1.2. FUNCTIONS AND LIMITS 7

outside world and the abstract line in our head. Let us just take a calculator and start to
compute the number

(1 +
1

n
)n

for n equal to 1 until for example 20. We see at the beginning that it is always 2 plus
something. After a while we will realize that the first decimal digit also stabilizes in 7 and
so it is 2.7 plus something. And then the third digit and fourth and so on. We have got
a sequence of increasing numbers all less than three, and it seems that they get near to
a point in the line l which has no number. For a sudden we declare that such a number
exists. In general, for any sequence of increasing rational numbers an, n ∈ N bounded by
another rational number b, that is for all natural numbers n we have an < b, we invent a
new number a and write

lim
n→∞

an = a.

Of course, we have to avoid repeated numbers, for instance limn→∞ 1− 1
n = 1 and so for

this example a is already the number 1 that we had. Some hard work in order to make
things in a rigorous way, lead us to define the set of real numbers. Any point of the line l
has now an associated real number and we can think of R as l itself.

1.2 Functions and limits
Once you measure things in nature and transform them into numbers, mathematics comes
to play as the art of understanding the world just by thinking on those numbers inside
your head. But the nature is constantly changing, and hence, any two measurement of
the same phenomenon are hardly identical and result in the same number. Therefore, any
measurement which result in the number f is usually dependent on another number x. In
many cases x is the time which we use the letter t. As the number f depends on another
number x, we write it as f(x), and call it a function in x. For example, if a car is driving
from point A to point B in a straight line, then its distance from A and its velocity at a
given time are both functions of time. The price of Dollar each day is a function of time
with units which are counted by day.

Once we make a measurement and get numbers and functions, then we want to visualize
them or represent them in a compact way. This is done by graphs. For example the price
of one American Dollar in Brazilian Real during a period in 2022 is depicted in Figure
1.2. The is a much more compact than the data of prices during 365 days! Anyway,
in mathematics we have created the set R of real numbers. It contains all the numbers
we need for measurements and even much more. We can use them with no limit for the
precision. For instance, the famous π number is in R. Recall that π is the ratio of the
circumference of any circle with its diameter. Any high approximation of π will never be
exactly π itself.

Let us return back to functions. Our first example of a function attaches to any real
number x another number f(x). We write this as f : R → R. In nature and hence in
mathematics, many functions behaves nice. A large class of them are called continuous
functions. Here is the mathematical definition: We say that f is continuous if

∀a ∈ R,∀ϵ > 0∃δ > 0 such that ∀x ∈ R (|x− a| < δ ⇒ |f(x)− f(a)| < ϵ) .

Mathematics at this level is a language. Different cultures has invented different languages
so that the people communicate with each other, because they needed to sell their products,
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Figure 1.1: Price of one American dollar in Brazilian Real during 2022.
1

express their feeling etc. In mathematics we want to talk about numbers and the set of
numbers R.

1.3 Logic
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