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2.1 The starting point: mirrors and reflections

Fig. 0.1. The ability to recognize oneself in the mirror is equated, in popular culture, to self-awareness of a sentient being. Photo by roseoftimothywoods. Source: Wikipedia Commons and Flickr. Licensed under Creative
Commons Attribution 2.0 License.

3.2 Number sense and grammar
Varley et al. [1 ] describe cases od adult patients with brain damage who lost ability to process correctly reversed and embedded
sentences (such as “The man killed the lion”, “The lion killed the
man”, and “The man who killed the lion was angry”), but retained
ability to manipulate with brackets in arithmetic expression (such
as 5×(6+2). Brannon [2 ] used this work to claim “the independence
of language and mathematical reasoning”.
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R. A. Varley, N. J. C. Klessinger, C. A. J. Romanowski, and M. Siegal,
Agrammatic but numerate. Proc. Nat. Acad. Sci. USA 102 (2005), 35193524.
E. M. Brannon, The independence of language and mathematical reasoning. Proc. Nat. Acad. Sci. USA 102 no. 9 (2005), 3177-3178.
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We have here a case of a terminological confusion: for, me,
“mathematical reasoning” is not re-use of parsing rules for arithmetic expression learned in childhood; I argue that as far as parsing is concerned, “mathematical reasoning” means generation of
new parsing patterns.

4.5 Parables and fables
These continues the theme of the subitizing/counting threshold.
I discovered an article [3 ] about the special role of number 6 in
the works of Daniil Kharms, the famous Russian absurdist writer.
Actually, there is a strong feeling that Kharms was writing about
the classical subitising/counting threshold. Two samples: one in
English translation, another is in original Russian (I cannot find a
decent translation of the most mathematical of all Kharms works).
FALLING -O UT O LD W OMEN
A certain old woman fell out of a window because she was too curious. She fell and broke into pieces.
Another old woman leaned her head out the window and looked
at the one that had broken into pieces, but because she was too
curious, she too fell out of the window fell and broke into pieces.
Then a third old woman fell out of the window, then a fourth, then
a fifth.
When the sixth old woman fell out, I became fed up with watching
them and went to Maltsevsky Market, where, they say, a certain
blind man was presented with a knit shawl.

And another one, from the text “ vam hoqu rasskazat~ . . . ”:
zametim, qto:
1. Dve ruki, dve nogi, poseredke sapogi.
2. Uxi obladat tem e qem i glaza.
3. Begat~ – glagol iz-pod nog.
4. Wupat~ – glagol iz-pod ruk.
5. Usy mogut byt~ tol~ko u syna.
6. Zatylkom nenl~z rassmotret~ qto visit na stene.
17. Obratite vnimanie qto posle xesterki idet semnadcat~. [4 ]
A translation of the last line: 17. Notice the six is followed by seventeen.
And, of course, I have to append Kharms’ glorious A sonnet5 :
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A. Gerasimova, N. Karrik. K voprosu o znaqenii qisel u
Harmsa: Xet~ kak estestvenny$
i predel. (In Russian.) http://
xarms.lipetsk.ru/texts/geras1.html.
Does anyone know a decent English translation of “ vam hoqu
rasskazat~ . . . ”?
With thanks to Donald A. Preece who brought my attention to it.
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An amazing thing happened to me today, I suddenly forgot what
comes first7 or 8.
I went to my neighbors and asked them about their opinion
on this matter. Great was their and my amazement, when they
suddenly discovered, that they couldnt recall the counting order.
They remembered 1, 2, 3, 4, 5 and 6, but forgot what comes next.
We all went to a commercial grocery store, the one thats on
the corner of Znamenskaya and Basseinaya streets to consult a
cashier on our predicament. The cashier gave us a sad smile, took
a small hammer out of her mouth, and moving her nose slightly
back and forth, she said: - In my opinion, a seven comes after an
eight, only if an eight comes after a seven.
We thanked the cashier and ran cheerfully out of the store. But
there, thinking carefully about cashiers words, we got sad again
because her words were void of any meaning.
What were we supposed to do? We went to the Summer Garden
and started counting trees. But reaching a six in count, we stopped
and started arguing: In the opinion of some, a 7 went next; but in
opinion of others an 8 did.
We were arguing for a long time, when by some sheer luck, a
child fell off a bench and broke both of his jaws. That distracted us
from our argument.
And then we all went home.

5.5 The vanishing point
Here is an example of a wonderfully consistent theological perspective on time:
In his Systematic Theology, Vol. III, Wolfhart Pannenberg argues
that God as eternal comprehends the different moments of time
simultaneously and orders them to constitute a whole or totality. The author contends that this approach to time and eternity
might solve the logical tension between the classical notion of divine sovereignty and the common sense belief in creaturely spontaneity/ human freedom. For, if the existence of the events constituting a temporal sequence is primarily due to the spontaneous
decisions of creatures, and if their being ordered into a totality or
meaningful whole is primarily due to the superordinate activity of
God, then both God and creatures play indispensable but nevertheless distinct roles in the cosmic process. [6 ]
6

J. A. Bracken, A new look at time and eternity, Theology and Science, 2
no. 1 (2004), 77-88. DOI: 10.1080/1474670042000196621.
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6.3 Proofs by handwaving
A childhood testimony from AN which works as a comment on
Lakoff and Núnez [7 ] and Núnez [8 ]
As for the limits, we were told to imagine an animal getting closer
to point on the plane but not really arriving at it. This is a very
poor description and gave me many years of unnecessary pain
while dealing with limits. The things is this animal might actually
decompose itself into many different animals who have nothing to
do with the first one and whoever acts more dramatically close to
a certain point will guide the limit close to that point.

8.6 Women in mathematics
A comment from TE:
I have to comment on the “intrinsic competitiveness” of mathematics.
In mathematics olympiads and in professional mathematics,
competitiveness is ritualized and contained by ethical rules. In my
olympiad training session, you were expected to explain things to
newer participants even though they might well be better than you
at the competition. In olympiads and real life, I have found that
this kind of ethics almost always corresponded to mathematical
capability.
So here is my anecdote on competitiveness:
In primary school (age 6–10), I had about half the running
speed of any other child. On the other hand, I understood everything in maths immediately and was very quick with mental calculations. In sports, we had weekly running competitions of groups
by four, where my group never had a chance at all. In maths, we
had weekly speed calculating competitions where each pair of students were posed a question and the quicker one would remain
standing until one student was left and got a little prize. I won
every time and was only allowed to participate every other week.
7
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G. Lakoff and R. Núnez, Where Mathematics Comes From: How
the Embodied Mind Brings Mathematics Into Being. Basic Books,
New York, 2000. Where Mathematics Comes From: How the Embodied Mind Brings Mathematics Into Being. Basic Books, New
York, 2000.
R. Núnez, Do real numbers really move? Language, thought and gesture: the embodied cognitive foundations of mathematics, in 18 Unconventional Essays on the Nature of Mathematics (R. Hersh, ed.).
Springer, 2005, pp. 160–181.
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Fig. 0.2. Woman teaching geometry. 1309–1316, France (Paris). The
British Library. Source: Wikimedia Commons. Public domain.
From Wikimedia: Detail of a scene in the bowl of the letter ‘P’ with
a woman with a set-square and dividers; using a compass to measure
distances on a diagram. In her left hand she holds a square, an implement
for testing or drawing right angles. She is watched by a group of students.
In the Middle Ages, it is unusual to see women represented as teachers,
in particular when the students appear to be monks. She may be the
personification of Geometry. Illustration at the beginning of Euclid’s
Elementa, in the translation attributed to Adelard of Bath.

The lesson that good performance in math is bad for your social
standing with your peers could not have been more evident. [9 ]
9

TE is female, learned mathematics in German. She has a PhD in Mathematics (and a Gold Medal of an International Mathematical Olympiad),
teaches mathematics at an university.
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A recent massive survey of research in gender issues in mathematics has appeared in [10 ].
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D. F. Halpern, C. P. Benbow, D. C. Geary, R. C. Gur, J. S. Hyde, and M. A.
Gernbacher, The science of sex differences in science and mathematics,
Psychological Science in the Public Interest 8 (2007), 1–51.
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