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Example Conversations

– What is this work about?
– About the hyperreals, that are an

extension of the real numbers to
accomodate infinities and
infinitesimals.

– What do you mean? Infinity is not a
number!! And infinitesimals do not
exist!!

– Well, this depends on your
“definitions”. In fact you can set up
some axioms so that infinities and
infinitesimals exist, and make calculus
more intuitive.

– Wait, this makes no sense... Write to
me in a piece of paper one of your
infinitesimal numbers...

– We usually call it ε.
– No, no, no, no... I want you to write

me the digits, the number...

– Digits are a representation of a
concept. This representation is not
useful for infinitesimals, you will have
to live with calling it ε.

– Then you acknoledge that you cannot
write down an infinitesimal... This is
because they do not exist!!!

– I have written it: ε. By the way, you
also cannot write

√
2, and this is why

you use a symbol “
√

2” to denote this
number.

– But this is completely different: I can
approximate

√
2 very well by 1.4142....

– Ok, in this case ε, the infinitesimal, is
also very well approximated by 0. In
fact my approximation is infinitely
better than yours!!

...
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Rules (no mercy!):

I Check by the end of this week that you have a poster number assigned in the web
page of the course.

I “Posters” should all be emailed to me before 14.12.2017.
I Poster session date: 14.12.2017 FROM 15:00 TO 17:00.
I All members of the group must be present in the poster session.
I We will number the posters and take turns: even/odd.
I You will also check/evaluate your classmates posters.
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An example of what not to do:
Consider the polynomial

x4 − 10x2 + 1
which can also be written as

(x2 − 5)2 − 24.
We wish to describe the Galois group of this polynomial, again over the field of rational
numbers. The polynomial has four roots:

A =
√

2 +
√

3

B =
√

2−
√

3

C =−
√

2 +
√

3

D =−
√

2−
√

3

There are 24 possible ways to permute these four roots, but not all of these
permutations are members of the Galois group. The members of the Galois group
must preserve any algebraic equation with rational coefficients involving A, B, C and D.
This implies that the permutation is well defined by the image of A and that the Galois
group has 4 elements. Therefore the Galois group is isomorphic to the Klein
four-group.

This is no place for copying without understanding
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